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Elementary Learners’ Emotions, 
Emotion Regulation, and Enjoyment 
During Asynchronous Online Learning
Min Hui Leowa,*

Abstract

Introduction

This study aimed to investigate elementary learners’ 
emotions, emotion regulation, and enjoyment as they 
experienced asynchronous online learning in the post-
pandemic context. Gross’s (2006) Process Model of Emotion 
Regulation was used to investigate the interrelationships 
between these three components, resulting in theoretical 
and practical advancement in the field of study. A total of 
14 Malaysian elementary learners participated in this study. 
Data were collected through interviews and observations. 
Thematic analysis revealed two primary domains of 
emotion regulation that affect learners’ enjoyment of 
asynchronous online learning: situational control and 
cognition/internal control. The analysis also identified both 
positive and negative activating emotions as significant 
components that optimise elementary learners’ enjoyment. 
It is also critical to confront negative deactivating 
emotions promptly to prevent learners’ enjoyment from 
being impeded. Regarding the interrelationships between 
emotions, emotion regulation and enjoyment, learners’ 
enjoyment is increased or retained when emotions are 
effectively regulated; emotions take the lead when emotion 
regulation is lacking or ineffective, which in turn impacts the 
rise or fall in enjoyment. The implications provide instructors 
with encouragement to thoughtfully plan asynchronous 
online learning that takes elementary learners’ optimal 
emotional and enjoyment fulfilment into account, utilising 
emotion regulation as a mediator.

Technological-enhanced learning has gained 
prominence in recent years because of the COVID-19 

pandemic. The education situation has undergone a 
significant transformation, which presents a remarkable 
opportunity to investigate how learners feel while 
experiencing online learning. In fact, learning online is 
not solely a cognitive or metacognitive process but also 
emotional. O’Regan (2019) stated that online learning elicits 
a variety of emotions in learners throughout the learning 
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and teaching process. Ismail et al. (2023) found a 
significant relationship between online learning and 
emotions, as well as a positive correlation between 
learners’ online learning emotions and enjoyment. 
If learners fail to effectively regulate their emotions 
during online learning, the likelihood of online classes 
becoming less engaging and the loss of enjoyment in 
the online learning process rises.

Concerning the emotional impact of online learning, 
there is a scarcity of follow-up research on the 
learners’ online learning emotions after the pandemic. 
Several studies have taken the initiatives to reflect on 
the online learning that was conducted during the 
pandemic to shape an effective post-pandemic online 
education experience (e.g., Hill et al., 2024; Saleh et al., 
2023), yet not focusing on learners’ emotions. In this 
context, it was recommended that learners’ emotions 
be considered as one of the aspects to enhance post-
pandemic online education (Aladsani et al., 2022; 
Hamzeh, 2021). Aladsani et al. (2022) and Hamzeh’s 
(2021) studies highlighted that stress, loneliness, fear, 
anxiety, sadness, moodiness, guilt, and frustration 
were the prevalent emotions experienced by learners 
during online learning, which have the potential to 
possess a lasting impact on the development of online 
education in the future. However, these studies did 
not delve deeply into the emotional circumstances 
and regulation that the learners encountered, which 
could have yielded valuable insights to aid in the 
development of effective post-pandemic online 
education. Ismail et al.’s (2023) study has proven 
the close relationships between emotions and 
enjoyment indeed, but only focused on five emotional 
experiences (enjoyment, hope, pride, anxiety, and 
boredom) which limits its generalisability.

Consequently, it is becoming increasingly critical to 
comprehend the ways in which emotions affect the 
attitudes of learners and the ways in which learners 
manage their emotions in relation to a variety of 
learning environments, as today’s educational system 
prioritises learners’ engagement and enjoyment in 
their online learning activities (Borup & Archambault, 
2023). One of the prevalent online learning activities 
was asynchronous online learning, in which learners 
can access learning materials, complete tasks, 
and participate in discussions at their own pace 
rather than in real-time. Previous investigations 
have demonstrated that elementary learners are 
apprehensive about learning online asynchronously 
because they are unconfident to learn independently 
due to the absence of hands-on coaching and 
continuous supervision (Kanyakumari, 2020; Wan, 
2020). Tabiin et al. (2022) indicated that in the absence 
of a direct interaction with teachers and peers, 
younger learners experience feelings of sadness and 
isolation during asynchronous online learning. On 
that note, the investigation of elementary learners’ 

emotions regarding asynchronous online learning was 
given high attention during the pandemic, and the 
level of asynchronous online learning maturity among 
those learners was determined to be lower than that 
of adults (Hauk & Groschner, 2022). Conversely, it is 
interesting to note that some elementary learners 
demonstrated a genuine level of enjoyment for 
asynchronous online learning which had shown 
an effective emotion regulation within the context 
(Chzhen et al., 2022). Learners demonstrated a variety 
of emotions, levels of enjoyment, and ways of emotion 
regulation throughout the asynchronous online 
learning practices during the pandemic. Hence, the 
situation and the manner in which learners emotionally 
manage their asynchronous online learning practices 
necessitate a comprehensive investigation, as this 
could potentially assist the progression or shaping of 
online education in the post-pandemic era. 

To bridge the research gap of the previous studies, this 
study investigates elementary learners’ emotions and 
enjoyment when experiencing asynchronous online 
learning, by highlighting emotion regulation as a 
mediator. This study emphasises asynchronous online 
learning, as the majority of previous work has focused 
on online learning in general. In addition, the majority 
of emotional issues encountered by elementary 
learners are associated with asynchronous online 
learning. These demonstrate the significance of 
examining the emotions, emotion regulation, and 
enjoyment of elementary learners in the context of 
asynchronous online learning. As compared to the 
similar study conducted by Ismail et al. (2023), this study 
investigates learners’ emotional experiences broadly 
to ensure the generalisability of the study findings.

Literature Review

Emotions in Learning

Based on decades of emotional development 
research and practice, emotions grow in supporting 
relationships with social and cognitive processes 
(Jones et al., 2019). Besides, during learning, emotions 
may be seen as subjective evaluations in response 
to achievement demands or outcomes (Wu & Yu, 
2022) and the use of learning strategies and learning 
motivations (Tyng et al., 2017), which are often being 
influenced by instructional context and one’s personal 
development. Recognising the nature of emotions in 
the educational setting is crucial, as emotions play 
a significant role in almost all facets of the teaching 
and learning processes. On that note, emotions may 
have an impact on learners’ well-being (mental and 
physical states), role in socialisation, learning quality, 
and so on; in turn, teaching and learning processes 
may also elicit emotions in positive or negative ways. 

Smith (2017) contends that addressing children’s 
emotions is essential to advancing our understanding 
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of how children engage in learning and how they 
perceive or make meaning to their experiences. In 
this study, the emotional states of the children were 
determined by the significance attached to their 
responses and interpretations at any specific point 
of learning, as well as by their contemplation on the 
aspirations that they created i.e. personally or socially 
constructed goals, and correlational links between 
affective and cognitive processing. In precise, focus 
was placed on the learners’ incidental and integral 
emotions. An incidental affective state, often known 
as “mood”, is the one that brought on by prior 
experiences or by personal affective traits; however, 
integral emotion is brought about by the decision 
made by a particular learner based on the materials 
or tasks that he/she is working through (Blanchette & 
Richards, 2010). 

Theoretically, emotions in the learning context, 
according to Pekrun and Linnenbrink-Garcia (2012), 
can be identified through four facets: epistemic 
emotions, achievement emotions, topic emotions, and 
social emotions. It has been discovered that epistemic 
emotions and achievement emotions are particularly 
significant in computer-based learning due to 
technological constraints and a limited capacity 
to monitor learners’ emotional states (Engelmann 
& Bannert, 2019). Learners experience epistemic 
emotions when interpreting new information and 
relating it with existing knowledge. For instance, 
when the new information is difficult to understand 
or contradicts learners’ existing knowledge, it triggers 
epistemic emotions e.g. curiosity, surprise, confusion, 
anxiety, boredom, frustration and so on. Emotions such 
as fear, happiness, pride, hope, disappointment, and 
relief are examples of achievement emotions. These 
emotions are related to outcomes or achievements 
that are often evaluated using competency-based 
standards. In spite of that, all four facets were 
thoroughly investigated in this study.

According to Oatley et al. (2011), emotions can have an 
intrapersonal and interpersonal impact on a person’s 
learning process. Emotional influences on cognitive 
processes are commonly considered as intrapersonal 
effects, in terms of attentional biases, emotion-
memory congruence, and decision-making being 
influenced by emotions. With the influence of social 
context and emotional experiences, the interpersonal 
impacts of emotions influence one’s social judgment 
and social perception. According to research, positive-
valence emotions appear to have a beneficial effect 
on learning, and vice versa; however, some negative-
valence emotions might positively relate to learning 
as well (Asikainen et al., 2018). For instance, Loderer et 
al. (2020) categorised emotions into three categories: 
positive activating emotions, negative activating 
emotions, and negative deactivating emotions. 
Mayer (2020) concluded that present studies that 

tend to investigate emotions in technology-enhanced 
academic learning should place particular emphasis 
on positive activating emotions such as happiness 
and negative activating emotions such as anxiety. 

Emotion Regulation in Online Learning

Academic emotions can be pleasant and unpleasant, 
activating and deactivating, and beneficial and 
destructive, depending on an individual’s emotions 
and situations. Of these, learners need to deal with 
emotional challenges when undertaking various kinds 
of academic tasks. The majority of self-regulation 
theorists asserted that self-regulation is a broader 
notion that encompasses the essential components of 
regulating emotions (Boekaerts, 1996). It is commonly 
assumed that emotions play a role in supporting or 
undermining the application of deep or superficial 
learning processes in self-regulated learning. Hence, 
emotion regulation plays a crucial role in the self-
regulated learning process because it monitors, 
changes, and preserves the duration, valence, and 
intensity of learners’ emotions (Boekaerts, 2011). This kind 
of regulation usually contributes to the development 
of positive emotions and the decrease of negative 
emotions during the learning process, which benefits 
learners’ well-being and academic performance.

Gross (2014) classified emotion regulation into intrinsic 
and extrinsic emotion regulation. The intrinsic emotion 
regulation refers to an individual controlling and 
regulating his/her personal emotional experiences, 
emotion-related states, and emotional behavioural 
manifestations, whereas extrinsic emotion regulation 
refers to an individual regulating someone else’s 
emotions (Gagne et al., 2021). At a broader level, Gross 
(2006) made a distinction between antecedent-
focused and response-focused emotion regulation. 
Antecedent-focused emotion regulation e.g. 
attentional deployment, situation selection, situation 
modification, and cognitive reappraisal are those 
learners employ prior to the activation of emotion 
response tendencies, which involves the regulation of 
subsequent emotional responses. Response-focused 
emotion regulation e.g. expressive suppression 
describes the regulation of emotions that occurs 
during or after the emergence of response tendencies.

Recently, there have been calls to consider regulation 
practices in the context of online learning (Lai & 
Hwang, 2023) as well as the context of children 
online education (Alserhan et al., 2023; Lan et al., 
2023). Regarding children’s emotional development, 
Vergara et al. (2022) highlighted the significance of 
emotion knowledge in today’s children to process 
their emotional information effectively and predict 
children’s adjustment. Regarding the field of emotion 
regulation research, Harrington et al. (2020) indicated 
that the process of regulating one’s emotional arousal 
and expression, so-called emotion regulation, is 
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crucial to a child’s capacity to adjust to the changing 
demands of school surroundings. López-Pérez and 
Pacella (2021) also highlighted the significance of 
children’s interpersonal emotion regulation to better 
manage their emotions of fear, anger, and sadness. 
According to Sanchis-Sanchis et al. (2020), however, 
children have less developed emotional regulation 
strategies compared to adolescents and adults. 
Nonetheless, there is not much research that examines 
children’s emotion regulation as well as investigating 
children’s emotion regulation in the context of 
asynchronous online learning. 

Enjoyment in Online Learning

This study conceptualised enjoyment as a process 
of positive feelings, perceived in a broader sense 
than a discrete emotion. Literally, enjoyment is an 
act of having fun or joy while carrying out a certain 
activity. Kawabata and Mallett (2022) precisely 
defined enjoyment as a proactive and psychological 
process that an individual engages in an activity 
that elicits hedonic or eudaimonic qualities of 
positive feelings, as opposed to passively waiting 
for something enjoyable or joyful to happen or 
simply reacting to a particular stimulus. It appears 
that proactive process of enjoyment is associated 
with approach motivation. Ebrahimzadeh and Alavi 
(2016) demonstrated the close relationships between 
motivation and enjoyment, showing that learners’ 
motivation to learn in an online learning environment 
is predicted by how much they enjoy the process of 
learning. However, the manifestation of enjoyment by 
every learner is different. Some of them enjoy learning 
because of basic psychological need satisfaction, 
such as comfort, safety, ease, and effortlessness of the 
activity (pursuing hedonic quality of positive feelings); 
some of them approach learning because it is prized, 
meaningful, or challenging which often requires more 
efforts and emotion regulation (pursuing eudaimonic 
quality of positive feelings).  We argue here that 
emotions and emotion regulation have distinct impact 
on enjoyment.

An increasing number of studies confirmed the 
positive effect of enjoyment on children’s online 
learning, in terms of experience satisfaction (Espinosa-
Curiel et al., 2020), sustainable or long-term learning 
(Ebrahimzadeh & Alavi, 2016), attitude and motivation 
(Smith & Li, 2020), and so on. However, these studies 
focused narrowly on enjoyment without consideration 
of learners’ emotion and emotion regulation. There are 
few studies that link enjoyment to children’s academic 
emotions and regulation (Obergriesser & Stoeger, 
2020; Zaccoletti et al., 2020), yet the ones that do exist 
are limited to conventional classroom settings. 

Although the studies reviewed here identified the 
significance of emotions, emotion regulations, and 
enjoyment in children’s learning, none of them 

investigated the interrelation between these three 
components specifically in the asynchronous online 
learning context. Thus, it is necessary to conduct an 
investigation to further explore children’s emotions, 
emotion regulations, and enjoyment during 
asynchronous online learning. 

Interrelationships Between Emotions, Emotion 
Regulation, and Enjoyment in Asynchronous Online 
Learning Context

There are a lot of “emotional blanks” caused by the 
asynchronous online learning context’s deficiencies in 
time and place, interaction channel, and interaction 
content (Zhang & Yu, 2023). To further explain the 
“emotional blanks” as the particular difficulty that 
asynchronous online learning poses in relation to 
learners’ emotional experiences, the lack of real-time 
interaction with teachers and peers limits learners’ 
emotional responses to specific events that causes 
them to feel disconnected from people, leading to 
indifference, loneliness and isolation. This situation 
may trigger stress responses and a state of collapse 
that makes the practice of emotion regulation 
strategies more difficult as compared to other 
learning environments. Hence, this study highlights the 
significance of investigating the interplay between 
emotions, emotion regulation, and enjoyment in 
asynchronous online learning context.

Figure 1 
Hypothesised interrelationships between emotions, 
emotion regulation, and enjoyment

According to Figure 1, emotions are implied factors that 
indirectly impact learners’ enjoyment in asynchronous 
online learning. Emotions are also essential factors that 
structure the manifestation of learners’ enjoyment in 
asynchronous online learning. Nonetheless, emotions 
can be controlled, regulated, and changed by learners 
through emotion regulation to produce different 
emotional outcomes such as positive activating 
emotions, negative activating emotions, and 
negative deactivating emotions. This study recruited 
Gross’s (2006) Process Model of Emotion Regulation 
to investigate the emotion regulation processes of 
asynchronous online learning learners, in terms of 
antecedent-focused emotion regulation (attentional 
deployment, situation selection, situation modification, 
and cognitive reappraisal) and response-focused 
emotion regulation (expressive suppression). In precise, 
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the emotion regulation serves as a mediator between 
emotions and enjoyment to modulate responses 
triggered by emotions and help to filter the pieces of 
information and motivate learners to attend to it in a 
way that would stimulate excitement and enjoyment 
in asynchronous online learning. For example, poor 
emotion regulation causes learners’ actions and 
behavioural patterns always be at the mercy of their 
emotions. Whereas well emotion regulation allows 
learners to carefully judge and have better balance 
of their affective outcomes to embrace enjoyment 
when experiencing asynchronous online learning; 
consequently, the emotion regulation alters the initial 
identified emotions which ultimately demonstrated 
the noticeable change of enjoyment that triggers 
learners to pursue hedonic or eudaimonic qualities 
of positive feelings.  Throughout the process, the 
preferred type of emotion regulation among learners 
were identified as well as how the implied emotions 
and emotion regulation process could impact learners’ 
enjoyment in asynchronous online learning.

After reviewing fundament theories, concepts, and 
practices implied in the previous research, this study 
sought to investigate elementary learners’ emotions, 
emotion regulation, and enjoyment when experiencing 
asynchronous online learning. The present study 
identified the types of emotion regulation that address 
different emotions, emotions that affect learners’ 
manifestation of enjoyment, and how the emotions 
and emotion regulation impact learners’ enjoyment 
in asynchronous online learning. Meanwhile, this 
study highlighted the interrelationships between 
emotions, emotion regulation, and enjoyment which 
could theoretically and practically advance the field 
of study, especially to enhance elementary learners’ 
enjoyment in asynchronous online learning. This study 
addresses the following research questions:

1.	 What are the primary types of emotion 
regulation of elementary learners during 
asynchronous online learning?

2.	 What are the implied emotions that 
affect elementary learners’ enjoyment in 
asynchronous online learning?

3.	 How do the learners enact different types 
of emotions and emotion regulation that 
impact their enjoyment in asynchronous 
online learning?

Method

Research Context and Design

Malaysia’s education system has undergone a 
substantial transformation in the aftermath of the 
COVID-19 pandemic, which has prompted a transition 
to continuous learning and increased flexibility in 
the learning process (Amini et al., 2024). In Malaysia’s 
post-pandemic education context, as is the case with 

other educational levels, the elementary educational 
system is incorporating blended learning in tandem 
with conventional classroom settings. Blended 
learning is an approach that combines online 
educational materials and online interaction with 
conventional place-based classroom method. The 
online learning platforms are usually equipped with 
a variety of learning resources and materials, which 
learners have unrestricted access according to their 
individual learning needs. This is what we called as 
asynchronous online learning. The resources and 
materials are distributed based on learning topics 
and are sequentially arranged from basic to complex, 
complementing children’s sequential reasoning to 
acquire knowledge or solve problems (Bruner, 1960). 
Furthermore, the resources and materials come in 
different forms, including quizzes, games, videos, and 
so on, with the goal of drawing children’s attention 
and interest throughout the learning process. 

In that context, this study attempted to gain a deeper 
understanding of the elementary learners’ emotions, 
emotion regulation, and enjoyment in asynchronous 
online learning, as well as to demonstrate the 
interrelationships between these three components. 
Therefore, an approach that would enable 
discovery is needed for this investigation. To gain a 
comprehensive and in-depth description of learners’ 
learning experiences, Merriam’s (2009) qualitative 
case study methodology was employed.

Participants

A Malaysian elementary school that is currently 
engaged in the School Transformation Programme 
2025 (TS25) was purposefully selected. TS25 is a 
program proposed by the Ministry of Education 
(MOE) to improve learners’ success rate and schools’ 
quality in 21st century education (Harun & Hamzah, 
2018). The selected school is currently engaged in 
the implementation of activities that are bounded to 
the TS25 modules, including the redesign of learners’ 
learning experiences, the utilisation of digital tools 
and resources, and the establishment of a conducive 
learning environment (Lazarov, 2018; Ismail & Aziz, 
2019). With the influences of TS25, multimodal methods 
of teaching and learning are highly encouraged in 
the school due to the post-pandemic educational 
change that focuses on 21st century skills at the 
basic educational level. The school ideally suited 
to the typicality of the case needed by this study 
due to its educational digitalisation led by TS25, 
which establishes asynchronous learning practices 
particularly in the form of blended or flipped learning. 
It was anticipated that the selected school would 
contribute significantly to the background information 
that could help achieve the objective of this study. 

The participants were recruited using criterion 
sampling. Considering the limited manpower and 
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space available, the selected school proposed only 
third grade learners to be the target group for a long-
term substantial active learning program training 
organised by the RITE Education Consultancy, despite 
the fact that all learners in the selected school are 
obligated to adopt the “new normal” teaching and 
learning under the instructions of their teachers. The 
RITE Education Consultancy provides a diverse array 
of physical and digital resources, as well as supporting 
materials to facilitate the learning program training. For 
this reason, third grade learners were chosen for this 
study, who were anticipated to adopt asynchronous 
online learning techniques and could provide rich 
data for this study.

14 Year-3 learners (age 9) from a Malaysian public 
elementary school participated in this study. There 
were 7 girls and 7 boys among them. According to 
Table 1, the distribution of gender was balanced to 
promote generalisability. A scoring system known as 
the standard-based performance assessment level 
is implemented in Malaysian schools to assess the 
prescribed level of performance of learners, which 
encompasses their knowledge, comprehension, 
and ability to perform. The participants’ English 
performance level ranged from lower intermediate 
(LI), intermediate (I), to higher intermediate (HI) based 
on their English performance report in the current 
year. Only learners falling within the performance 
level range were selected because they reflected the 
average learner group, for the purpose of generalising 
results. Nonetheless, the required number of 
participants was contingent upon the point at which 
saturation was achieved, as if the data collection 
process had ceased to generate any new or pertinent 
information (Dworkin, 2012).

Table 1 
Demographic information of participants

Participants Performance Level Gender

A LI Female

B LI Female

C LI Male

D LI Female

E LI Male 

F I Male 

G I Male 

H I Male 

I I Female

J I Male 

K HI Male 

L HI Female

M HI Female

N HI Female

Source: Learners’ standard-based performance assessment level report provid-
ed by the selected school teachers

Data Collection and Analysis

First, by conducting systematic observations of 
individuals in their natural environments, it is possible 
to obtain information that enables the researcher 
to observe their actions rather than their verbal 
declarations. Merriam (2009) indicated that every 
observation should include the setting, the participants, 
activities and interactions, conversations, even subtle 
factors that are less obvious in a phenomenon. Hence, 
in this study, by using “free writing”, field notes were 
recorded based on the three main focuses of this 
study: (1) emotions – facial expressions, language 
and tones, reactions to stimuli; (2) emotion regulation 
– behavioural adjustments, self-reported strategies, 
help-seeking; and (3) enjoyment – engagement level, 
expressions of satisfaction. The “free writing” method 
of taking field notes did not adhere to any format or 
protocol in order to record any noteworthy events that 
may have addressed the three primary focal areas 
listed above.

The observation process was conducted every week 
by capturing any significant occurrence that could 
potentially address the research questions throughout 
the three-month investigation; whereby the teachers 
and learners of the selected school engaged in weekly 
asynchronous online learning activities in accordance 
to their academic schedule. The researcher collected 
as much data as possible without adhering to a set 
time frame until information saturation was reached 
(Merriam, 2009); wherein after three months of 
investigations, no new information was found in the 
data collected. For observation purposes, participants 
were asked to enable online conferencing while 
engaging in asynchronous online learning. To prevent 
participant sensitivities from being observed or 
susceptible to the “Hawthorne Effect”, the researcher 
told the participants that observations will be made 
during the study but did not tell them when or 
how long it would take. Since the observation was 
conducted by a single researcher, the way to reduce 
the observer bias was through regular reflection on 
potential biases, strived to only observe progress 
adhering to the precise guidelines (the three main 
focuses of the study - emotions, emotion regulation, 
enjoyment) for the behaviours and emotions that need 
to be noted, and being humble and non-judgmental 
throughout the study. To further reduce observer bias, 
the researcher also made repeated observations to 
establish a consistent trend for obtaining data.

Besides, participants were requested to attend 
45-minute audio-visual interviews, using their native 
language; if more information was needed, follow-up 
questions would be addressed. The interviews were 
conducted after observations to cross-check the 
information obtained from subjective perspectives. 
This is because observations are susceptible to 
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observer bias. Furthermore, observations are limited to 
noticing participants’ interactions but not the reasons 
they behave the way they do. This study requires 
an approach that enables deep understanding of 
participants. To put it briefly, the interview was adhered 
to Merriam’s (1998) case study interview procedure, 
which calls for probing, insightful questioning and 
interaction, recording, and data analysis. The interview 
protocol in this study was semi-structured, developed 
by borrowing some elements from the National 
Children's Advocacy Center Child Forensic Interview 
Structure (NCAC CFIS) (National Children’s Advocacy 
Center, 2019). This is because NCAC provides a model 
for the forensic interview of a child which has a semi-
structured format that can be adapted to children of 
different ages and cultural backgrounds; whereas the 
NCAC CFIS emphasises a flexible, thoughtful, decision-
making approach throughout the interview and does 
not recommend a scripted format. The researcher 
also took references from Patton’s (2002, pp.343-349) 
general interview guide approach, as well as from 
reviewing the literature on interviewing children. With 
the participants’ consent, interviews were recorded 
for later transcription and analysis.

Thematic analysis was implemented to establish 
codes, generate categories, and develop themes. 
To ensure that the data could address the research 
questions, the first step was to conduct coding in 
conjunction with ongoing reflection. Data collected 
from interviews was analysed using In Vivo coding, 
while descriptive coding was employed for data 
collected from observations. Then, second-cycle 
coding was conducted and generated codes for 
descriptions through focused coding. In order to 
demonstrate the relationship between each code 
by generalising code patterns and categories, this 
study implemented Saldana’s (2015) code mapping 
approach.  In the “first iteration” of code mapping, a 
large number of codes were identified. Followed by 
“second iteration”, the initial codes were categorised 
resulting from comparing and sorting all the codes 
to determine which one seems to come together. 
During the “third iteration”, the previous categories 
were further classified into more specific groups; 
some categories found in previous categories were 
downgraded into “subcategories”. The analysis 
process then continued with the second cycle 
coding via focused coding. Focused coding is a 
more rigorous analysis that filters the codes and 
generates interpretation and description for emerging 
patterns, categories, and themes through constant 
comparative analysis. Eventually, the researchers 
applied the “code weaving” (Saldana, 2015) technique 
by integrating themes into narrative form to see 
how the puzzle pieces fit together and address the 
research questions.

To ensure rigor in the thematic analysis process, the 
researcher employed member checking and constant 

reflexivity. Member checking involved sharing 
findings or themes with participants to validate that 
interpretations accurately represent their experiences 
and integrating their feedback to refine and validate 
themes. Reflexivity required the researcher to keep 
reflective journals to note biases, assumptions, and 
influences on the analysis, helping to ensure that 
the analysis was conducted more objectively and 
transparently. These strategies contribute to producing 
more reliable and valid findings in thematic analysis.

Ethical Considerations

Informed consent was obtained from the school 
principal, participants, and participants’ parent(s)/
guardian(s) prior to the study. The researcher kept 
participants’ identities anonymous to safeguard the 
privacy of the participants. All the data collected 
were stored in a pin-secured hard disk. Hence, the 
information given by the participants would be kept 
confidential and were not shared with other people 
outside of this study.

Results

Primary Types of Emotion Regulation During 
Asynchronous Online Learning

The results indicated that elementary learners exhibit 
a high inclination towards intrinsic emotion regulation. 
In that context, antecedent-focused emotion 
regulation received more attention than response-
focused emotion regulation.

According to Table 2, there is no significant difference 
between which type of antecedent-focused emotion 
regulation being commonly applied by elementary 
learners in online learning. Each type of emotion 
regulation plays a significant role in specific aspect. 
For instance, situation selection and modification 
help learners to select and modify situations which 
generate pleasant emotions that encourage them to 
keep learning. Followed by attentional deployment 
and cognitive appraisal which assist learners’ 
emotion regulation in terms of cognition and internal 
control. Entirely, learners’ emotion regulation result 
in beneficial outcomes, as though an increase in 
positive activating emotions and effective switch from 
negative deactivating to negative/positive activating 
emotions.

Besides, response-focused emotion regulation in terms 
of expressive suppression significantly aids learners 
to deliberately control their reflexive behavioural 
expression of emotions. Consequently, it results in 
positive emotion regulation. For example: 

Participant J is taking a video of his project 
presentation. He sets his camera. He then gets to his 
feet and holds his work in his hands. He glances over 
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Table 2 
Antecedent-focused emotion regulation among elementary learners

Types of Antecedent-fo-
cused Emotion Regulation

Change of Emotions
Examples of Excerpts

Types of emotions Facet of emotions

Situation selection
Justification
Choosing a situation that 
generate more pleasant 
emotions.

Increase of positive 
activating emotion
[Intrapersonal – deci-
sion making]

Topic emotion: Inter-
est  Courage
[Integral]

I will be more interested to attempt because no one 
has ever succeeded before…mostly because I have 
never tried. So, I give it a try. (Participant H/Inter-
view/396-400)

Increase of positive 
activating emotion
[Intrapersonal – deci-
sion making]

Epistemic emotion: 
Passion  Satisfac-
tion
[Integral]

I will go through all the learning materials… I can gain 
more knowledge. (Participant I/Interview/182-186)
I feel like I can learn more things. We must learn 
everything, not to learn halfway. (Participant F/Inter-
view/245)

Increase of positive 
activating emotion
[Intrapersonal – deci-
sion making]

Achievement 
emotion: Confident 

 Grit
[Integral]

I want lesser control from the teacher…I hope teacher 
does not interrupt what am I doing…I want teacher to 
let me do it by myself. (Participant L/Interview/243-273)
I prefer to do the work by myself, even though some-
times I need help… Teacher helps me when I face 
problems. (Participant E/Interview 02/269-280)

Negative activating  
Positive activating
[Intrapersonal – 
emotion-memory 
congruence]

Epistemic emotion: 
Confused  Secure
[Integral]

I feel like it is better to start from one to five…I feel like it 
is safer. (Participant K/Interview 01/112-114).
I always start from number one…I feel confused if I skip 
here and there. (Participant F/Interview/219)

Negative activating  
Positive activating
[Interpersonal – social 
judgement/ social 
perception]

Social emotion: An-
noyed  Determined
[Integral]

I don’t want other people to influence me…They may 
say something, but I am not going to do that…I must 
insist… because I want to do the thing I prefer to do. 
(Participant F/Interview/382-411)

Negative deactivating 
 Positive activating

[Intrapersonal – 
emotion-memory 
congruence]

Achievement emo-
tion: Unattained  
Pride 
[Integral]

My work isn’t really good. Therefore, I don’t show it to 
my friends…I dare to show it when I have improved, or I 
have done it better than them. (Participant J/Interview 
02/167-177)
I think she is not confident in doing the work. She will 
join the discussion on other subjects because she is 
confident. (Participant C/Interview/148-149)
I will show them the very hard one…since it makes 
me feel a little bit more accomplished. (Participant K/
Interview 01/381-389)   
I want them to be jealous. (Participant N/Interview 
01/455)

Negative deactivating 
 Positive activating

[Intrapersonal – atten-
tional biases]

Topic emotion: Over-
whelmed  Interest
[Integral]

I have a hard time to choose the learning materials…
When I need to choose, I will choose my favourite one. 
(Participant M/Interview/178-206)

Situation modification
Justification
Modify a situation so as 
to change its emotional 
impact.

Increase of positive 
activating emotion
[Intrapersonal – deci-
sion making]

Epistemic emotion: 
Passion  Satisfac-
tion
[Integral]

Participant N expressed that “harder is better”. (House/ 
Observation/MChat/00:59:23)

Negative activating  
Positive activating
[Intrapersonal – deci-
sion making]

Achievement emo-
tion: Dependence  
Confident
[Integral]

Some of the questions, I ask other people …I don’t ask 
them every question. Sometimes, I do it by myself. 
(Participant F /Interview/449-461)

Negative activating  
Positive activating
[Intrapersonal – 
emotion-memory 
congruence]

Epistemic emotion: 
Confused   Attain-
able
[Integral]

I learn with my friends because the work is confusing, 
or it is too hard for me. If I learn alone, that means I 
know how to do it by myself, I know how to do it prop-
erly. (Participant K/Interview 02/48-50)

Negative activating  
Positive activating
[Interpersonal – social 
judgement/ social 
perception]

Social emotion: Guilt 
 Self-compassion-

ate
[Integral]

I am not that part of myself sometimes… Sometimes, 
I want to make my mother proud… Sometimes, I think 
learning can help me to gain more knowledge, more 
friends. (Participant M/Interview/480-523)
Sometimes, I learn for others. Sometimes, I learn for 
myself… I learn for parents…I want them to be proud. 
(Participant N/Interview 01/426-436)
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Table 2 
Continue

Negative deactivating 
 Positive activating

[Interpersonal – social 
judgement/ social 
perception]

Social emotion: Mor-
tified  Acceptance
[Integral]

I will make an effort to do better than him and prove to 
him that I am better. So that he will stop making fun of 
me. (Participant J/Interview 02/181)

Negative deactivating 
 Positive activating 

[Intrapersonal – deci-
sion making]

Social emotion: Iso-
lated  Enlightened
[Integral]

Participant N, C, and J are discussing about their works 
at the chat box. Teacher gives guidance. Participant 
C learns alone most of the time, but today, he joins the 
conversation. Whereas Participant N is active in asking 
and responding as usual. (House/
Observation/MChat/00:11:31-00:20:44)

Attentional deployment
Justification
Shifting attentional focus 
within an emotional scene

Increase of positive 
activating emotion 
[Intrapersonal – 
emotion-memory 
congruence]

Topic emotion: Inter-
est  Excitement 
[Integral]

>I am always happy< with my learning… because I 
don’t think about when the “best time” of my learning 
is. (Participant M/Interview/48-60)

Negative activating  
Positive activating
[Intrapersonal – 
emotion-memory 
congruence]

Epistemic emotion: 
Uncertain  Passion
[Integral]

I start by copying the answers from my friends since 
I have no idea how to do it. After that, I think I should 
consider what I want to learn and do throughout the 
learning process. I then attempt to do it on my own.
(Participant E/Interview 01/457-460)

Negative deactivating 
 Positive activating

[Intrapersonal – deci-
sion making]

Achievement emo-
tion: Despair ? Grit
[Integral]

I want to keep studying even if there are moments 
when I feel like giving up. I refuse to give up…I will 
put a lot of effort if I still not sure. (Participant G/Inter-
view/497-505)

Negative deactivating 
 Positive activating

[Intrapersonal – deci-
sion making]

Achievement emo-
tion: Afraid   Grit
[Integral]

I am not willing to take part in the online learning at 
the beginning because I am afraid that I won’t be 
able to accomplish the works on my own. Then, I tried 
to fit in, and I found it interesting. (Participant L/Inter-
view/33-37; Participant F/Interview/58)

Negative deactivating 
 Positive activating

[Intrapersonal – deci-
sion making]

Achievement emo-
tion: Afraid   Grit
[Integral]

I feel like I am not going to success… I think my grade 
is too low, so I am going to give up…however, I feel like 
I have to self-adjust after that (Participant J/Interview 
02/134-149)

Cognitive reappraisal
Justification
Restructure attributions to 
prevent from entering into 
a negative believe cycle.

Increase of positive 
activating emotion 
[Intrapersonal – deci-
sion making]

Achievement emo-
tion: Pride  Grit
[Integral]

We will look at each other’s work after we have 
finished our work…I think my friends may find my work 
to be quite excellent…but I won’t stop working on my 
work despite compliments from friends or teachers. 
(Participant D/Interview/380-398)

Negative activating  
Positive activating
[Interpersonal – social 
judgement/ social 
perception]

Social emotion: Un-
secure  Self-com-
passionate [Integral]

Maybe my work is good, just that teacher doesn’t say 
it out… I think they are proud of me… or maybe I make 
a lot of mistakes… I don’t feel accomplished…I feel sad, 
a little bit angry and not feeling proud…Just don’t think 
about it. That will make me feel better.
(Participant M/Interview/431-445)

Negative activating  
Positive activating
[Interpersonal – social 
judgement/ social 
perception]

Social emotion: Guilt 
 Self-compassion-

ate
[Integral]

If teacher is satisfied with my learning performance, 
I have no reason to judge myself as “I am not good”. 
(Participant J/Interview 01/433)

Negative activating ? 
Positive activating
[Interpersonal – social 
judgement/ social 
perception]

Social emotion: Un-
secure  Appreciate
[Integral]

I posted my work. They could say anything like, “Wah 
↑ You are good” or “You make a mistake”. That does 
not bother me, and I am happy they point out my 
mistakes…It don’t mind if people don’t compliment me, 
as long as they tell me *oh! you make mistakes here*… 
and I correct it…I am happy there is someone who can 
tell me where am I done wrong and where am I done 
right. (Participant A/Interview/70-90)
I feel okay if my friends say my work is nice. I feel like I 
can do better if they say my work is not nice. 
(Participant L/Interview/328-330)

Negative deactivating 
 Negative activating

[Interpersonal – social 
judgement/ social 
perception]

Social emotion: Mor-
tified   Acceptance
[Integral]

I am not happy…because I have already worked so 
hard, but teacher doesn’t praise me… I think maybe I 
am not doing good enough. I need to work harder until 
teacher praises me one day.
(Participant G/Interview/523-535)

Source: Author’s findings.
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his work a few times before he is ready to speak. He 
seems nervous. Then, he inhales deeply and starts 
to present his project. (House/Observation/0:37:41VT- 
0:38:32VT)

The above scenario demonstrates the participant’s 
attempt at expressive suppression to regulate his tense 
emotion in order to calm himself down throughout the 
project presentation.

Despite elementary learners demonstrating a 
tendency for intrinsic emotion regulation, some of 
them performed prosocial behaviour in an effort to 
reduce their peers’ negative emotion to achieve a 
desired outcome. Consider the following situation:

My friends are feeling frustrated to resolve problems 
by themselves. I teach them how to resolve it. I 
guide them to work harder, learn more, and think 
deeper…I will ruin their day if I never encourage them. 
(Participant A/Interview/454-476)     

Participant A’s action in the scenario led to effective 
regulation of her peers’ emotions through situation 
modification (extrinsic emotion regulation), which 
offered specific support that helped to reduce peers’ 
frustration when trying to resolve problems.  

Emotions That Affect Elementary Learners’ Enjoyment 
Manifestation in Asynchronous Online Learning

Emotion regulation leads to either positive or disruptive 
emotions as the natural consequence. On that note, 
positive activating emotions inevitably increases 
elementary learners’ enjoyment of asynchronous 
online learning. Elaborating from Table 2, the most 
prevalent emotion among elementary learners that 
contributes to the increase in asynchronous online 
learning enjoyment is grit. The grit emotion was 
elevated by their intrapersonal drive when they have 
to decide how much persistent effort is required 
to achieve particular learning goals. Followed by 
interest, an intrapersonal type of emotion that falls 
under the facet of topic emotion. It is the second 
prevalent emotion that positively influences students’ 
asynchronous online learning enjoyment when 
students engage with the learning topics. This study 
discovered the emergence of enjoyment in a range 
of emotional practices, including decision making, 
attentional biases, and emotion-memory congruence. 
In short, enjoyment encompasses a broad range of 
situations. 

Thirdly, learners’ enjoyment of asynchronous online 
learning is positively impacted by passion, a type of 
epistemic emotion elevated by learners’ intrapersonal 
beliefs about the nature of knowledge and knowing, 
in terms of their enthusiasm for ongoing learning 
within the asynchronous online learning context. 
The fourth emotion that has a substantial impact on 
learners’ asynchronous online learning enjoyment is 

self-compassion. In contrast to the above emotions, it 
is an interpersonal type of emotion which falls under 
the facet of social emotion. In precise, learners’ self-
compassionate emotion is driven by social judgement 
and perception; the social environment has a big 
influence on learners’ self-compassionate emotion, 
which in turn influences their enjoyment of learning. 
Although other positive activating emotions such 
as excitement, courage, satisfaction, confident, 
secure, determined, pride, attainable, acceptance, 
enlightened, appreciate, and calm have a positive 
impact on learners’ enjoyment of asynchronous online 
learning, however, this study identified them as the 
less influential emotions on learners’ asynchronous 
online learning enjoyment.

On the other hand, this study discovered negative 
activating emotions as an inferior feature that 
proportionally raises elementary learners’ enjoyment 
of asynchronous online learning, with emotion 
regulation acting as a catalyst. From the facet of 
epistemic emotion, learners’ emotions of confusion 
and uncertainty occurred when they experienced 
emotion-memory congruence. However, they never 
stop learning in dedication to resolve their confusion 
and uncertainty. From the facet of achievement 
emotion, learners who had engaged in asynchronous 
online learning were found to be nervous and 
dependent when it came to making their own 
decisions. Nonetheless, nervousness encouraged 
learners to be more cautious and focused on their 
learning, whereas the feeling of dependence assisted 
learners in obtaining support for scaffolding which 
guarantees continuous learning.  Furthermore, social 
emotions such as annoyance, guilt, and unsecure 
often arise during interpersonal interactions. Despite 
being in the midst of difficult situations or dragged 
by negative emotions, learners were still able to 
participate actively in the asynchronous online 
learning process.

The positive and negative activating emotions 
discovered in this study fall under the category of 
integral emotions, resulting from learners’ consideration 
about decision parameters or its implications. In any 
events, negative deactivating emotions must be 
carefully attended because they evidently retard 
learners’ learning engagement and decrease their 
asynchronous online learning enjoyment, such as 
the feeling of unattained, overwhelmed, mortified, 
isolated, despair, afraid, unconfident, demotivated, 
disinterest, neglect, and lost, as being identified by this 
study. Negative deactivating emotions are a mixture 
of integral and incidental emotions.

The Impact of Emotions and Emotion Regulation on 
Learners’ Enjoyment of Asynchronous Online Learning

Drawing from the previous discussion of learners’ 
enactment on how they effectively regulate 
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their emotions, this study identified four types of 
interrelation patterns between emotions and emotion 
regulations, which have positive impacts on learners’ 
asynchronous online learning enjoyment:

Positive activating 
emotion

Positive activating 
emotion

= Increase of enjoy-
ment

(Positive emotion regulation)

Negative activating 
emotion

Positive activating 
emotion

= Increase of enjoy-
ment

(Positive emotion regulation)

Negative deactivating 
emotion

Positive activating 
emotion

= Increase of enjoy-
ment

(Positive emotion regulation)

Negative deactivating 
emotion

Negative activating 
emotion

= Increase of enjoy-
ment

(Positive emotion regulation)

Unfortunately, there are instances where the failure 
of emotion regulations leads to disruptive emotional 
outcomes and a decrease in enjoyment. For instance: 

Negative deacti-
vating emotion

Negative deacti-
vating emotion

= Decrease of 
enjoyment

        (Disrupted emotion regulation)

I won’t take any action if I am not curious. (Participant 
D/Interview/274)

I will not write anything when I lose my confidence. 
(Participant A/Interview/559)

The above scenarios demonstrated emotion 
dysregulation, showing learners were unable to break 
out from the destructive emotional cycle (disinterest/
unconfident?demotivated) which retarded their 
learning progress and their effort to pursue hedonistic 
enjoyment.   

Not all activating emotions will be positively elevated 
after learners make effort to regulate their emotions. 

Consider the following situation:      

Negative activat-
ing emotion

Negative deacti-
vating emotion

= Decrease of 
enjoyment

(Disrupted emotion regulation)

I am not sure how to proceed…I don’t understand…but 
I tried to complete the easy one…then, I tell teacher 
that I don’t know how to solve the other one…I wait 

for the answers. (Participant E/Interview 01/402-428)

Although participant E was confused at the beginning 
of his learning, he still tried to solve his learning problem. 
However, he failed to effectively manage his confused 
emotion while he was learning, he felt despair and lost 
enjoyment in continuing trying and learning.

Furthermore, elementary learners frequently struggled 
to predict their learning capacity accurately, which 
then stimulate various emotions within their learning 
context. Consider the following situation:   

Positive activating 
emotion

Negative deacti-
vating emotion

= Decrease of 
enjoyment

      (Disrupted emotion regulation)

I think I am ready for something more difficult. But 
when I am working on a difficult task, I feel like I 
should be doing something easier… I have no idea 

what I want. (Participant M/Interview/577-583)

The participant presented a disrupted emotion 
regulation of her passion in learning, which eventually 
led herself lost while predicting her learning ability. This 
situation results to a decline in eudaimonic enjoyment 
of discovering the meaning of learning.

Discussion

To address the research question 1, this study identified 
situational control and cognition/internal control 
as two major domains of emotion regulation in 
elementary learners’ asynchronous online learning. 
Nonetheless, this study underscored that the functions 
of these two types of emotion regulation are not 
significantly different from one another; rather, they 
complement one another both internally and 
externally, which helps learners’ emotions remain 
stable during asynchronous online learning. For 
instance, Participants L attempted to consciously shift 
her attention away from feeling afraid of learning 
independently in asynchronous online learning 
(internal control); concurrently, she engaged with her 
self-learning capability and deliberately avoiding the 
teacher’s intervention (situational control), the learning 
circumstance provided her more opportunities to 
project herself which subsequently stimulated her 
learning interest in the context. This study’s finding 
is supported by Gross’s (2014) study, stating that 
emotional reactions can alternatively be either 
internal or can be described in terms of the aspects 
of external environment. This is because emotional 
responses often lead to changes in the environment 
that affect the probability of subsequent instances of 
other emotions. 

According to Zhang et al.’s (2023) study, learners 
who tend to practice antecedent-focused emotion 
regulation were more likely to repair unpleasant 
emotions in a more optimistic manner, while those 
who prefer to practice response-focused emotion 
regulation experiencing less positive affect. Despite 
expressive suppression, a form of internal regulation, 
was not identified as a major type of emotion 
regulation among elementary learners in this study, 
the finding potentially challenged Zhang et al.’s (2023) 
perspective, arguing that response-focused emotion 
regulation e.g. expressive suppression may provide 
notable positive affect, as if learner like Participant J 
found it easier to concentrate on task after suppressing 
his emotional response and avoid distractions during 
his presentation. This type of response-focused 
emotion regulation motivated Participant J to confront 
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learning challenges, which imperceptibly stimulated 
his self-confidence to perform or strive for his best if 
he was able to overcome the challenge, as he stated 
that “I dare to show it when I have improved” and “I 
will make an effort to do better than him”. Nonetheless, 
there are many factors that influence learners’ 
expressive suppression, such as individual differences 
and development in socialisation experiences, culture, 
and traits, which worth to be further investigated (Gross 
& Cassidy, 2019). Undeniably, expressive suppression 
comes with cost over time, such as increased stress 
and decreased satisfaction, and it usually results in 
greater unpleasant emotions in response to negative 
affective stimuli. This study suggests asynchronous 
online learning instructors to create a more open 
and supportive virtual learning environment where 
learners feel safe to express their emotions. Instructors 
can also incorporate various emotion regulation 
strategies, such as teaching cognitive reappraisal 
to help elementary learners reframe their thoughts 
and mindfulness techniques to enhance emotional 
awareness. 

On the other hand, extrinsic emotion regulation, 
a person’s initiative to regulate the emotions of 
others, was lacked among elementary learners. 
Learners are inclined to regulate their own emotions 
than to influence other people’s emotions. Despite 
the fact that learners were generally observed 
to exhibit empathy for their peers, this did not 
necessitate engaging in other-oriented behaviour, as 
highlighted in Singer and Klimecki (2014). This finding 
demonstrated that learners at this stage are in the 
process of learning to understand and manage their 
own cognitive and emotion; they still struggle with 
emotional expression which would enable them 
to navigate social interactions more effectively. 
Hence, this study goes in line with Pollak et al.’s (2024) 
initiative, suggesting the needs of social-emotional 
learning programs for elementary learners to foster 
a sense of community and mutual respect that 
would positively support peer relationships as well as 
classroom climate in the asynchronous online learning 
context. However, an issue that should be taken into 
consideration is that asynchronous online learning 
environments often limit direct peer interaction and 
hinder learners’ skills development to regulate not 
only their own emotions but also understanding and 
responding to the emotions of others. Instructors are 
encouraged to design more structured peer activities 
and to schedule synchronous check-ins via video 
calls or chats to provide opportunities for real-time 
interaction and emotional support.

Research question 2 aims to identify the emotions that 
implied in elementary learners’ emotion regulation, 
as the key factors that should be considered when 
determining learners’ enjoyment in asynchronous 
online learning. This study emphasised both positive 

and negative activating emotions as important 
components that optimise elementary learners’ 
enjoyment of asynchronous online learning. This was 
a move forward over Mayer’s (2020) study, which 
practically demonstrated that these two types of 
emotions were worthwhile to be explored when 
investigating emotions in technology-enhanced 
academic learning. Despite the inevitable effectiveness 
of positive activating emotions, this study stands in 
line with Wu and Yu (2022), proved that negative 
activating emotions is advantageous for asynchronous 
online learning indeed. To provide further context for 
this statement, for instance, confusion/uncertainty 
could be addressed by suspending the ongoing task 
to consider other options, by trying things out, or 
elevating critical thinking. Trying out various solutions 
not only addresses learners’ confusion/uncertainty 
but also deepens their understanding of knowledge. 
Moreover, learners must evaluate different options, 
consider various perspectives, and make informed 
decisions to navigate confusion/uncertainty through 
critical thinking and analytical skills. Consequently, 
successfully overcoming confusion/uncertainty can 
provide a sense of accomplishment. This positive 
reinforcement enhances learners’ confidence and 
motivate them to tackle future challenges, adding 
to their overall enjoyment of the asynchronous online 
learning experience.

Negative deactivating emotions do arise in the 
context of asynchronous online learning, as indicated 
by previous research (Aladsani et al., 2022; Hamzeh, 
2021). According to the study’s findings, negative 
deactivating emotions, such as boredom, frustration, 
and anxiety significantly reduced learners’ motivation 
and confidence to engage in the learning activities, 
and increased learners’ cognitive load, making it 
harder for learners to process information, concentrate, 
and retain knowledge. These situations caused 
avoidance behaviour such as avoiding challenging 
tasks and discourage learners to interact with teacher 
and peers, leading to feelings of isolation. This study 
suggested attention to specific negative deactivating 
emotions that anticipate further actions from 
instructors to improve the state of asynchronous online 
learning enjoyment among elementary learners. 
Rather of considering the influence of learners’ 
intrapersonal emotions on their asynchronous online 
learning enjoyment, instructors must be aware of the 
influences of social environment in that context which 
is closely associated with the interpersonal impact on 
learners’ emotions manifestation, as highlighted by 
Kamei and Harriott (2021).

Research question 3 concerned the relationship 
between emotions, emotion regulation, and 
enjoyment, regarding how the elementary learners 
carry out the regulation process during asynchronous 
online learning. The finding of this present study 
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refutes the findings of Sanchis-Sanchis et al. (2020), 
arguing that children normally have weak emotion 
regulation skills. Based on the elementary learners’ 
demonstration of the interrelation pattern between 
emotions, emotion regulation, and enjoyment, this 
study discovered the possibility for children to further 
expand their emotion regulation practices through 
asynchronous online learning due to a high incidence 
of successful emotion regulation in the context. For 
instance, elementary learners possessed a pleasant 
ability to regulate their emotions during asynchronous 
online learning, which led to an increase or 
persistence of positive emotions. Consequently, those 
positive emotions such as interest and excitement 
prompted learners’ hedonic enjoyment of feeling 
effortless to pursue happiness through pleasurable 
asynchronous online learning activities. To extend 
further, the development of positive emotions 
brought about by efficient emotion regulation 
also increased learners’ eudaimonic enjoyment in 
achieving long-term contentment by accepting 
more challenging asynchronous online learning tasks. 
Hence, emotion regulation was identified to be an 
action that significantly determines learners’ emotion 
manifestation in the learning context, simultaneously 
established a close connection between learners’ 
emotions and hedonic or eudaimonic qualities of 
enjoyment. Nonetheless, learners occasionally lacked 
or struggled with emotion regulation. Here comes the 
outcome that indicates an emergence of negative 
emotions like feeling despair or tendency to give up. 
Consequently, it caused a fall in hedonic enjoyment 
(e.g. I won’t take any action if I am not curious/lose 
confidence) and a fall in eudaimonic enjoyment (e.g. I 
feel like I should be doing something easier). Regarding 
this matter, Keane and Griffin (2018) indicated that 
young learners are often hard to predict individual 
strengths and weaknesses that hinders their attempts 
to pursue hedonic or eudaimonic qualities of 
enjoyment or positive feelings. Initiatives that help in 
developing children’s emotion regulation skills should 
be incorporated, in both preventive and treatment 
interventions in asynchronous online learning to 
improve the current situation.   

Conclusion

This study initially looks into the background and 
theoretical underpinnings of emotions, emotion 
regulation, and learning enjoyment in the post-
pandemic asynchronous online learning context 
of Malaysian elementary education. Subsequently, 
readers were provided with detailed methodological 
information to determine whether the practice is 
pertinent to their own context. Research questions 
were addressed. As per research question 1, this study 
identified situational control and cognition/internal 
control as two complementing domains (internally 
and externally) of emotion regulation that influence 

learners’ emotions stability and enjoyment during 
asynchronous online learning. Meanwhile, response-
focused emotion regulation such as expressive 
suppression can also have positive effects, like 
improved learners’ concentration and motivation, 
if synchronous online learning instructors carefully 
guide elementary learners to manage their emotions 
effectively. In addition, fostering a sense of community 
and mutual respect through extrinsic emotion 
regulation is significant because it would positively 
support peer relationships as well as classroom climate 
in the asynchronous online learning context. 

While addressing research question 2, this study 
identified positive and negative activating emotions 
as important components that optimise elementary 
learners’ enjoyment of asynchronous online learning. 
At the same time, specific attention should be put 
to negative deactivating emotions that anticipate 
further actions from instructors to avoid hindering 
learners’ enjoyment during asynchronous online 
learning. To address research question 3, this study 
has explored how elementary learners regulate their 
emotions to maintain or increase their enjoyment 
during asynchronous online learning. Furthermore, this 
study also identified the interrelationships between 
emotions, emotion regulation, and enjoyment which 
resulting in desired and undesired outcomes that 
suggest advancement to the field of study. 

Nonetheless, this study only investigated 14 elementary 
learners from single Malaysian school. Future studies 
should involve more participants from a wider range 
of academic levels and institutions to strengthen the 
findings on learners’ emotion, emotion regulation, 
and enjoyment of asynchronous online learning. 
Besides, this study did not relate learners’ gender and 
academic achievement with their emotions, emotion 
regulation, and enjoyment in asynchronous online 
learning. Future studies may delve deeper into these 
domains to uncover worthful insights and enhance 
the field. Since different online learning approaches 
and platforms may provide different affordances 
to learners, it would be useful for future studies to 
investigate learners’ emotions, emotion regulation, 
and enjoyment in other online learning context, such 
as synchronous online learning.

Despite the limitations, there are theoretical and 
practical implications that may be drawn from the 
study’s findings. From a theoretical perspective, the 
present study extends previous studies on elementary 
learners’ emotions, emotion regulation, and enjoyment 
to an asynchronous online learning context. Within 
this context, the findings offer a novel understanding 
of the interrelation between emotions and emotion 
regulation in relation to asynchronous online learning 
enjoyment. From a practical perspective, this study 
proposed that instructors should provide opportunities 



March 2025, Volume 17, Issue 3,

330

317-333

to raise elementary learners’ understanding of their 
emotions and awareness of regulating the emotions 
in order to improve or maintain their enjoyment of 
learning. Instructors should consider both situational/
environmental control and cognition/internal control 
as two major domains of emotion regulation to be 
cultivated in elementary learners when designing 
asynchronous online learning. Furthermore, this study 
suggests instructors’ attention to enhance learners’ 
positive and negative activating emotions, while 
restricting learners’ negative demotivating emotions 
that significantly impede their enjoyment of learning.
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Abstract

Introduction

Developmental Education in Mathematics (DEM) according 
to Zankov’s model, or “Russian mathematics”, has been 
in use in Norway since 2009 in an increasing number of 
schools (about 100 elementary schools in 2024). There has 
been relatively little research into the implementation of 
this teaching method in a Norwegian context. In this article 
we review the fundamental elements and characteristics 
of Vygotsky’s Zone of Proximate Development (ZPD) and 
the didactic principles and methodology in Zankov’s 
system. We also discuss some challenges concerning the 
implementation of Zankov’s didactic system in Norwegian 
primary schools and some possible explanations.

What is optimal teaching for students? How is 
a knowledge system formed in the minds of 

schoolchildren by systematic learning? What do 
connections between didactic principles, the content in 
education, and teaching methods look like? What exactly 
is the influence of education on the mental, emotional, 
and physical development of students? Questions like 
these raise several important and interesting issues. Many 
teachers, searching for the “golden key” that opens the 
doors to optimal teaching, want a practical answer to 
these questions and not just theoretical considerations. The 
relationship between education and development is not 
easy to uncover because “… any pedagogical influence can 
only lead to a result other than through the student’s mind, 
i.e., by triggering this or that mental activity in the student” 
(Zankov, 1973a, 128, author’s translation). Cultural-historical 
psychology has undoubtedly become the most influential 
theory of mental development with Vygotsky as the most 
cited psychologist, with his concept of “the zone of proximate1 
development” (ZPD), the golden zone of teaching. Since 
2009 Norwegian teachers have been experimenting with 
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Zankov’s teaching method, which has its own didactic 
system and philosophy built on Vygotsky’s theories: 
“... we proceed from the theoretical principles of L. 
S. Vygotsky” (Zankov, 1963b, 12, author’s translation). 
Developmental education in mathematics (DEM) has 
attracted great interest among several teachers. But 
how is DEM and Vygotsky’s and Zankov’s concept 
of the ZPD implemented in Norwegian classrooms? 
Some preliminary research into the implementation of 
the Zankov system in Norway has been done (Gjære 
& Blank, 2019). Research by Gjære (2022, 2023) may 
indicate certain challenges even for teachers with 
strong loyalty to Zankov’s didactic principles. These 
findings should be properly addressed, and possible 
explanations searched for.

Vygotsky and Zankov: Zone of Proximate Development 
(ZPD)

Lev Semyonovich Vygotsky (1895-1934), “the Mozart 
of psychology” (Toulmin, 1978, 51-52), revolutionized 
psychological science (Newman & Holzman, 1993) 
in that he created new approaches in cognitive 
psychology. Among other things, Vygotsky, popularly 
called the “founder of the sociocultural learning 
theory” (social constructivism), studied the relationship 
between teaching-learning (обучение, obuchenie) 
and children’s development (развития, razvitiya) - 
both a psychological and pedagogical problem - and 
concluded that “The only good form of teaching is 
the one that leads development ...” (Vygotsky, 2001, 
167, author’s translation). Zankov agrees: “Learning-
teaching (oбучение) comes ahead of development 
(развития)” (Zankov, 1968, 12, author’s translation). 
Teaching and education are the motor of the child’s 
cognitive development. Vygotsky’s famous but under-
communicated “theorem” reveals his thinking: “One 
step in learning may result in a hundred steps in 
development” (Vygotsky, 1982 apud Zaretsky, 2016, 149; 
cf. Zankov 1963b, 22). 

The well-known concise and “classical” definition of 
the ZPD from 1935 (Zaretsky, 2021) of 

the distance between the actual developmental level 
as determined by independent problem solving and 
the level of potential development as determined 
through problem solving under adult guidance or in 
collaboration with more capable peers

appeared in Vygotsky’s first English translation 
(Vygotsky, 1978, 86, 131). If the goal of education is to 
promote the student’s development, the teaching in 
the classroom should address not what is manifestly 
achieved (the actual level of development), but the 
abilities, mental functions, and skills that a child has 
neither expressed nor achieved as yet (the proximate or 
potential level of development). These are developed 
with the help of the teacher or other more capable 
fellow students who function as “collaborators” for the 
student.

What the child can do today with the help of adults, 
it will be able to carry out tomorrow on its own. In 
this way the zone of proximate development will 
help us to define tomorrow’s achieve-ments and 
the dynamics of the child’s development, taking into 
account not only what it has already mastered, but 
also its process of growth (Vygotsky, 2017, 366)

The zone of proximal development defines those 
[higher mental] functions that have not yet matured 
but are in the process of maturation, functions 
that will mature to-morrow but are currently in an 
embryonic state. These functions could be called 
“buds” or “flowers” of development rather than the 
fruits of development. (Vygotsky, 1978, 86)

If the goal of education is to promote the development 
of the student, “The role of teaching as the source 
of development [is] creating the zone of proximate 
development ...” (Vygotsky, 2017, 368). While the zone 
of actual development (ZAD) talks about development 
that has already taken place, the zone of proximate 
development (ZPD) speaks of future development. 
Vygotsky’s texts indicate that he placed greater 
emphasis on the ZPD than the 1935 definition would 
suggest. The ZPD, that exists because of the presence 
of maturing mental functions, is often presented in a 
simple way like this:

Figure 1 
ZAD, ZPD and ZND

To uncover processes that can tell us about the 
students’ development, we need a “system” (Vygotsky, 
1982, apud Zankov, 1968, 20) due to the principle of 
systematic learning where the “system is a whole 
that represents a unity” (Zankov, 1968, 86, author’s 
translation). Zankov’s didactic system operationalizes 
the ZPD concept in classroom teaching (Guseva & 
Solomonovich, 2017; Zankov 1963b; 1975/1977a). The 
essence of proximate development and Zankov’s 
system is that the teaching must address the student’s 
mental abilities as they are emerging, but which have 
not yet matured. By following Vygotsky’s theoretical 
standpoint, Zankov considered collective learning 
activity, either with adults or peers, as the core of the 
ZPD: 

This level [the ZPD] is identified by noting the kinds 
of problems that the child is unable to cope with by 
himself, but can solve with the aid of grownups, in 
collective activity, or through imitation. But what a 
child can do in cooperation with someone else today, 
he will be able to do alone tomorrow (Zankov, 1977a, 
18)
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With good collaboration between teacher and 
student, the ZAD can be expanded. “Training creates 
a zone of nearest development, which then turns into 
actual development” (Zankov, 1963b, 11-12, author’s 
translation). At the same time, Zankov believes that 
the ZPD is not the only place where development can 
take place! Collaboration and imitation are not the 
only conditions for development as Vygotsky believed. 
Zankov writes: «… the zone of proximate development 
... does not represent the only way of learning to 
influence children’s development» (Zankov, 1963b, 12, 
author’s translation, cf. Longarezi & Ferola, 2023, 16-17). 
The point is that the teacher can also organize the 
material so that the students process it in their own 
independent way, without help: “... in the process 
of independently solving the questions posed, the 
child advances in one or another area of mental 
activity” (Zankov, 1963b, 13, author’s translation). 
The “collaboration” is done in advance. Perhaps 
we can call this the ZID, the zone of independent 
development, and place it as a separate zone within 
the ZPD and ZAD, wherein “imitation is completely 
excluded” (Zankov, 1963b, 13, author’s translation) and 
the children perform problem solving on their own. The 
ZPD interacts with other ways that training influences 
the development of mental activity of schoolchildren. 
There is a difference between independent and 
assisted task performance.

Figure 2 
ZPD in Vygotsky (1978) and Zankov (1963b; 1968): ZPD 
(mental functions that require external stimulus 
e.g. “good teaching” that promotes the student’s 
development) turns into ZAD (restructured mental 
functions that are used independently to solve certain 
tasks)

The individual ZPD of the child can be smaller or 
larger depending on the extent of which the child is 
able to utilize the collaboration in the classroom. The 
“objective” ZPD reflects mental functions needed to 
be formed during a given age period to form the next 
period (Chaiklin, 2003). 

Figure 3 
Age, age period and different kinds of ZPDs in Vygorsky 
(apud Chaiklin, 2003)

Zankov writes that there are several ways in which 
teaching can affect the student’s development. These 
pathways are not isolated but exist in a complex 
interaction. The creation of ZPD through teaching 
interacts with teaching’s other ways of influencing 
the students’ development of mental activity. Zankov 
also writes about “zones of proximate development” 
(“зоны ближайшего развития”) (Zankov, 1963b, 16, 
author’s translation) in which the paths of learning, 
which have a complex interrelation, can influence the 
student’s mental development. If there are different 
“depths of the child’s own mind” (Vygotsky, 1978, 45), 
there should also be different depths of the child’s 
ZPDs. A deeper understanding of these processes, 
for which ZPD is a diagnostic principle, will lead 
to knowledge of the mutual relationship between 
learning and development (Zankov, 1963b). Gjære 
& Freiman (2022) write about a “zone of collective 
proximal development”, meaning a symmetrical co-
construction of a ZPD and in a “creative polyphony” 
among the students. Zankov writes:

The differentiated teaching methodology has a 
number of characteristics, the most important of 
which is that the same questions in the curriculum 
are worked through to different depths by different 
students. This allows the entire class, including the 
weakest students, to proceed ... (Zankov, 1968, 35-36, 
author’s translation)

All students, with their individual mental “depths” 
and their individual ZPDs can contribute to the 
class’s “average” or “larger” collective ZPD through 
collaboration with the teacher, differentiated 
teaching and creative “polyphonic” discussions and 
search activities together with other students and the 
teacher.

While the ZPD is often considered to include 
an asymmetric relationship between “a more 
knowledgeable other” and the student, a recent 
reworking of the concept has led to a more symmetrical 
model (Roth, 2020). The teacher’s role can be dynamic 
where students guide the teacher towards their 
educational goals. The ZPD is not only dependent 
on the teacher, who selects appropriate learning 
activities, but also on the student’s acceptance 
of participation in the activities. Breive (2020) has 
shown that the ZPD not only depends on the teacher, 
but also on the student’s active contribution and 
commitment to achieving the learning goals together. 
In other words, the ZPD is viewed as a co-construction 
between the participants, where the teacher and 
the students almost form an “educational team” and 
where everyone is oriented towards the same goal for 
the activity (Radford, 2010). This is in line with Zankov’s 
system’s break with the “teacher-as-authority” culture 
that dominated the Tsarist system and, in the USSR 
(and elsewhere) during Zankov’s time. A symmetrical 
perspective on the ZPD is described by Roth & Radford 
(2010). They begin with a critique of the ZPD:
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Unfortunately, following a simplified reading of its 
original definition and primary sense in the quote that 
opens this text, the concept tends to be thought of in 
terms of the opposition of individuals. One of these 
individuals, a teacher or peer, is more capable than 
another individual, the learner (Roth & Radford, 2010, 
299)

Based on this criticism, Roth and Radford developed 
a symmetrical perspective on the ZPD, i.e. “…in a 
reciprocal manner, the participants in a symmetric 
space of inter-action.” (Roth & Radford, 2010, 304). They 
further write: 

The advantage of the symmetric approach to the 
zone of proximal development that we propose 
here is that it allows the question of the more 
capable subjectivity to emerge from the interaction, 
appropriate especially  when the question who is in 
the know cannot be established on the basis of the 
institutional positions that the individuals otherwise 
take.

The ZPD is not only a “zone of agreements”, but also a 
zone of “tensions, disagreements, misunderstandings, 
conflict, and subversion” (Roth & Radford, 2010, 306). But 
it is not connections between the didactic principles 
of Zankov that cause the tensions, but rather the 
level of difficulty, discussions, and the way of solving 
the problem. The ZPD reflects a certain “collision” 
between the teacher’s and the student’s perspectives. 
Zankov (1975/1977a) believes that such collisions 
can naturally emerge in the learning activities and 
thus create greater intensity. By overcoming these 
tensions, both the students and the teacher can 
learn and develop. This therefore takes place through 
a co-construction of the ZPD. A practice based on 
a sociocultural perspective can build on tensions 
between teacher and student to achieve increased 
student engagement (Brown, 2020). Zankov (1968, 
1990) believed that one should allow students room 
to think, express doubts and questions and make 
mistakes, and considered mistakes as a stepping stone 
to a solution to the problem in a classroom with this 
kind of classroom atmosphere. 

Zankov had the same definition and understanding 
of the ZPD as Vygotsky (Zankov, 1990, 1963b). Zankov 
talks about “child” and “adult” (Zankov, 1990, 94). The 
ZDP has an asymmetric perspective in the sense that 
the adult or the teacher or other children in primary 
education often is “the knowledgeable other” or “a 
more capable peer” in relation to the child. However, 
with Zankov, the teacher and the child are not in 
“opposition” (Roth & Radford, 2010) to each other. In 
this way, the ZPD has a symmetrical aspect in that the 
teacher listens attentively to the child, to impressions 
the child wants to share, impressions, doubts and 
questions that need to be answered (Zankov, 1968, 
35). Here the teacher also gets the opportunity to 
learn and develop new approaches when it comes 
to didactics, pedagogy, and methodology. Zankov 
considered the nature of the relationship between the 

teacher and the student to be very important in his 
didactic system. An atmosphere of trust, cooperation 
and creativity is absolutely essential:

The creation of a creative atmosphere and 
atmosphere of cooperation in the classroom is 
facilitated by the content of teaching and methods 
of work, which provide a variety of activities for 
students and allow each of them to fully participate 
in the educational process (Zankov, 1990, 19, author’s 

translation)

“Vygotsky viewed the relationship he outlined 
between teaching and development as a working 
hypothesis and not as the solution to the problem” 
(Zankov, 1968, 45, author’s translation). The ZPD can also 
be included in this working hypothesis. With Zankov’s 
didactic system, the “solution” or the description of 
the relationship between teaching and development 
was closer than ever before. Focusing on how children 
develop long-term cultural concepts with “higher 
mental functions” rather than the short-term problem 
of helping children in their individual learning and 
problem-solving, was Vygotsky’s primary concern. It 
is also wrong to connect the metaphor “scaffolding” 
to Vygotsky (Wood et al, 1976), as this has obscured 
Vygotsky’s view of development together with the 
conflation of the ZPD concept (Smagorinsky, 2017; cf. 
Chaiklin, 2003).

According to Chaiklin (2003) Vygotsky used the 
ZPD term in his writings at least eight published 
texts. In general, the ZPD is mentioned in relation to 
development and learning in school age and to formal 
learning in school. The way to understand Vygotsky’s 
ZPD concept is to understand the conceptual problem 
Vygotsky wished to address. Chaiklin (2003) sums up 
the Vygotsky’s core understanding of this concept:

•	 Vygotsky distinguished between teaching 
that has the child's whole development and 
teaching technical skills. ZPD is therefore a 
concept related to development, not skills 
(generality aspect)

•	 More important for Vygotsky than the help 
that the child gets to do more and solve 
more difficult tasks so that he can become 
independent, is why this happens and why 
ZPD occurs (assistance aspect)

•	 Even if learning in ZPD not always is 
enjoyable, the child's potential is an 
indication of the existence of certain 
mental maturing functions, which in 
turn provide a potential for meaningful, 
interventional action (potential aspect). 
The ZPD was introduced by Vygotsky as a 
part of an analysis of child development. Its 
role is to indicate an important moment in 
child development 

•	 The purpose of the ZPD is to identify the 
maturing mental functions that the child 
needs to transit from one age period to 
the next, and to identify the child's current 
state of developing these functions
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•	 For Vygotsky the ZPD is a diagnostic 
principle that can help us understand 
the inner connections of the child's 
development process and the child’s ability 
to imitate (within its intellectual potential) is 
the basis for the subjective ZPD, while the 
social situation in the child’s development 
is the reason for the objective ZPD

•	 The ZPD of the child exists because of 
the maturing mental functions. The most 
important of the collaborative interventions 
in teaching is to indicate these maturing 
psychological functions. The interaction 
is used to assess the child’s subjective 
ZPD because this gives an opportunity 
of imitation and thereby identifying the 
mental functions. Lower mental functions 
are genetically inherited, unmediated 
and involuntary, while the higher mental 
functions are socially acquired, mediated 
and voluntary controlled.

•	 The “larger” or “smaller” individual ZPDs of 
the children is determined by the child’s 
ability to take advantage of collaboration 
beyond independent performance and 
age norms

•	 Vygotsky says that children with the same 
IQ can have different ZPD. A child can have 
a high IQ and a large ZPD or a small ZPD. 
Likewise, a child with a low IQ may have 
either a large ZPD or a small ZPD. Therefore, 
Vygotsky rejects IQ tests because they 
test family conditions rather than abilities. 
Optimal learning requires homogeneous 
groups and ZPD is suggested as an effective 
grouping principle (Barrs, 2022). 

•	 The idea of ZPD is intended to direct 
teaching (obuchenie) attention to the 
maturing mental functions, instead of 
already existing functions. These functions 
are not created in interaction, but the 
interaction gives conditions for identifying 
their existence and how much they have 
developed.

•	 The ZPDs content and meaning will change 
from age period to another

•	 The focus on learning in school concepts in 
ZPD is due to the relevance of school age

•	 The function of the ZPD is to identify the 
development of the whole child

•	 The ZPD describes the relations between 
subjective maturing mental functions 
and objective functions needed for the 
next age period. This objective ZPD is the 
same for all children, but the individual 
ZPD of the child is positioned differently in 
the objective ZPD. The ZPD is not located 
in the child alone, but even the subjective 
ZPD. The subjective ZPD is an evaluation 
or assessment of the child’s capabilities in 
connection to the theoretical age period

Chaiklin writes: “Vygotsky does not seem to have 
any systematic principles, methods or techniques 
that should guide how collaboration should be 
constructed by a person who is assessing a zone of 
proximal development” (Chaiklin 2003, 54). For such a 

system we had to wait for his student and colleague 
Zankov.

Zankov: “Psychodidactics” and didactic principles

Leonid Vladimirovich Zankov (1901-1977) believed 
that there was a need for a new approach to 
didactics in primary school, with new principles and 
new didactics for a new and modern school. If the 
development of the children in primary school went 
very slowly and sluggishly, then it was necessary 
to construct a new educational system with new 
didactics (Zankov, 1963a; 1996). It was also necessary 
to arrange teaching and guidance in school “in such 
a way that it ignites in the child a spark which then 
flares up more and more - a thirst for knowledge ...” 
(Zankov, 1996, 4, author’s translation). He conducted 
large-scale educational experiments to test Vygotsky’s 
learning theory (Zankov, 1977a) in primary schools 
in the 1950s and 1960s, recognizing its fundamental 
importance. The experiments of Zankov represent a 
direct and continuous line from Vygotsky concerning 
educational practice. The Zankov’s system sought 
to implement Vygotsky’s views on pedagogy in 
large-scale and broad education. His experiments 
terminated in the 1970s, but his system saw a revival 
in 1996 when “Zankova” gained nationwide status and 
“was officially accepted as one of the three officially 
recognized variants of Russian elementary school 
education” (Boguslavsky, 2015, online). Asmolov uses 
the rather precise term “psychodidactics” for this 
direction, which creates a new didactic system that 
has the student’s general mental development as 
its goal (Asmolov, 1998, 21), and where Zankov is the 
“undisputed leader of psychodidactics” (Asmolov, 2007, 
15). Boguslavsky cites Asmolov: “Zankov’s pedagogy 
is a pedagogy of interesting challenges and, while 
interesting challenges are life challenges, following 
Zankov means following vital didactics” (Boguslavsky, 
2015, online). The relationship between teaching and 
development can be examined both as a problem of 
psychology and as one of pedagogy (Zankov, 1963b, 
1968). The tradition of Vygotsky and Zankov regards 
this relationship as complex. Zankov says that in 
educational research psychological methodology 
and psychological analysis are needed (Zankov, 1968), 
because “psychology serves to reveal pedagogical 
patterns” and is a “support for pedagogy” (Zankov, 
1990, 66, 104, author’s translation).

Zankov’s idea was to create a system of instruction 
and guidance in the primary (1-4) grades with a focus 
on the general (mental) development of children 
(Zankov, 1964). Zankov writes about the purpose of 
didactics and his didactic system:

Since the development of students takes place 
in the teaching process, didactic principles and 
requirements aimed at acquiring knowledge 
and skills also produce certain results in terms of 
development. However, the task is not to achieve any 
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[particular] result, but rather to achieve the maximum 
effectiveness of the lesson for the development of the 
students. However, the fulfillment of this task requires 
... that the teaching process should be analyzed and 
structured from a special perspective (Zankov, 1968, 7, 
author’s translation)

Zankov’s idea is that didactics can no longer be 
reserved or limited to the area of knowledge and 
skills, no matter how important this is. It is necessary 
to develop scientific pedagogical foundations for 
a structure of the teaching process that ensures 
an optimal result in the development of students. It 
requires the development of new didactic principles, 
rules, requirements, and methodology – including 
curriculum, textbooks, and guidelines for teaching – 
to indicate the relationship between teaching and 
the students’ mental development. While acquisition 
of knowledge, abilities and skills are the goal in the 
traditional system, they are just means for general 
development in the Zankov system.

The central idea of the didactic system is to achieve the 
highest possible efficiency in teaching for the overall 
development of the students (Zankov, 1968, 1977a). 
“By general development we mean development 
of the child’s personality, all its sides” (Zankov, 1963b, 
31, author’s translation). That means the cognitive 
processes (“mind”), volitional qualities that govern all 
human activity (“will”) and moral and ethical qualities 
manifested in all types of activity (“feelings”). Zankov 
transformed Vygotsky’s theoretical ideas into a 
coherent and holistic system of curriculum and practice 
and tested it in public schools. Zankov formulated the 
main ideas of his new education system in five major 
principles (e.g. Zankov, 1968; 1973a, 1973b; 1977a, 1977b; 
Guseva & Sosnowsky, 1997). These five principles must 
always be understood as a unit; one of them cannot 
be removed from or underestimated in the system 
and they are interconnected on different levels. The 
problem of the correlation between learning and 
the development of the child’s psyche was in the 
focus of Zankov’s attention throughout all stages of 
his research activities. Zankov’s major contribution 
was to link development’s dependence on teaching 
through the study of development through a changed 
educational structure. The idea that a child has an 
inner world that is formed before school age, and that 
this inner world is a strong force that determines the 
direction of the child’s mental development, runs like a 
red thread through the research and works of Zankov. 
In addition to the creation of the ZPD, another concept 
of Vygotsky is important for Zankov: the need to create 
conditions that ensure the unity of the functioning of 
affective and intellectual processes, which acts as 
an internal factor that determines development. The 
deep essence of Zankov’s system is concretized in its 
didactic characteristics. The originality and pioneering 
spirit of Vygotsky and Zankov makes them deserve 
the title “harbingers of change” (Guseva & Sosnowski, 
1997, 14). In Zankov, we not only have a learning 

theory, but also, for the first time, a complete didactic-
methodological system with concepts of activity-
oriented and personality-oriented approaches to 
teaching students in primary education and an 
interdisciplinary study, that combines pedagogy, 
didactics, psychology, paedology and teaching 
methodology. For the first time psychological methods 
were included as an integral part of pedagogical 
research. For the first time, the theoretical idea and 
the development of children became a practical 
implementation in the form of an integral system of 
education through an experiment. For the first time 
such a system organically combined pedagogical 
and psychological methods. A new educational goal 
had been formulated: to achieve the optimal overall 
development of each child. A new task had been 
put forward: a broad holistic world view by means 
of science, literature, art, and direct cognition. A new 
type of training had been created incorporating both 
a structure of training (principles, content, methods 
etc.) and attention on the inner world of the child. 

The didactic principles have their own role, function, 
and nature in relationship to other principles (Zankov, 
1977a). The mastery of knowledge is a means to an 
end. The implementation of the principles leads to “the 
birth, growth and deepening of an internal motivation 
for learning” (Zankov, 1977a, 62).

The didactic system is based not on some kind of 
isolated, heterogeneous principles, but rather on 
principles that are fundamentally interrelated, … it 
is inconceivable for these principles to be realized 
separately ... (Zankov, 1977a, 61-62)

The leading role of theoretical knowledge

The didactic system emphasizes theoretical 
knowledge. Zankov writes:

The decisive role in elementary education should 
be played by the cognitive aspect, the theoretical 
knowledge, and not the cultivation of skills in language 
and mathematics. It is necessary to develop these skills 
on the basis of valuable general development, on the 
basis of deeper understanding of language regularity 
and mathematical connections and dependencies. 
(Zankov apud Guseva & Solomonovich, 2017, 779)

This principle, which includes the acquisition of 
scientific concepts, is about children being made 
aware of the characteristics of various phenomena 
and the connections between them. In the learning 
process in Zankov’s system, students make different 
observations related to the material being studied. 
The teacher directs the students’ attention and leads 
them forward towards finding the existing connections 
and dependencies in the studied material themselves. 
Students are guided towards explaining specific 
dependencies and drawing conclusions. The principle 
does not imply absolutization, nor does it prescribe to 
reduce the content of primary education programmes 
to scientific concepts. It requires that students, starting 
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from independent observations, constantly rise to the 
disclosure of interconnections and inter-dependencies 
between phenomena. The path from empirical 
cognition to abstraction and generalization should 
be made by the student (of course, at an accessible 
level) from the first steps of learning. This principle is 
important for the formation of the foundations of a 
scientific worldview in students. “Being able to use a 
scientific term presupposes the important condition 
of correct generalization and consequently the 
formation of concepts” (Zankov, 1973a, 41, author’s 
translation). So, in the ZPD, the students’ spontaneous 
concepts meet the teacher’s theoretical concepts.

Teaching at a high level of difficulty

One must teach at a so-called high (optimal) level of 
difficulty, “without making it too difficult” (Zankov, 1965, 
19). Students try to overcome difficulties (challenging 
tasks and problems) in the zone of nearest/potential/
proximate development. Zankov writes:

Among the didactic principles of our experimental 
system a decisive role belongs to the principle of 
learning at the high level of difficulty. The concept 
of “difficulty” [трудность, trudnost] is used in didactics 
in different contexts and in different meanings. One 
aspect of this concept – is “overcoming obstacles” 

(Zankov, 1990, 114, author’s translation).

In elaborating this term, Zankov followed the works of 
the great Russian pedagogue Konstantin Ushinsky. His 
19th-century monograph emphasizes the importance 
of overcoming the difficulties or obstacles to human 
development, which underlies this principle. Simply 
put: no obstacles, no development. The main idea 
of this principle is to create a special atmosphere in 
which the intellectual activity of school children is 
observed. Vygotsky is also clear on the necessity of 
difficulty in education:

Thinking always arises out of difficulty ... it is necessary 
to take care to create as many difficulties as possible 
in the child’s education, as starting points for his 
thoughts (Vygotsky, 1997, 173, 174)

In Zankov’s system, “difficulty” is understood as the 
tension in the student’s intellectual and spiritual forces, 
the intensity of mental work when solving problems, 
and overcoming obstacles that arise in the process of 
cognition. Sometimes this principle is misunderstood 
by claiming that the principle is inconsistent with 
nature. Such a characterization of the principle is then 
combined with an acknowledgment that education, 
if it is to be developmental, must be based on the 
child’s ZPD. But one cannot have a ZPD without the 
principle of a high level of difficulty. The link between 
Vygotsky and Zankov is obvious when it comes to ZDP 
and difficulty:

… with collaboration, direction, or some kind of help 
[in ZDP] the child is always able to do more difficult 
tasks that [sic] he can independently (Vygotsky, 1987, 
209)

“ZPD” is a psychological term with developmental-, 
educational-, and assessment-related aspects. In 
order to use it in the construction of education, it is 
necessary to translate it into a pedagogical plan; to 
fill it with pedagogical meaning. This is precisely what 
the aforementioned principle serves. It obliges one to 
look for the zone of proximate development of each 
student in the learning process; to search for the top 
step of the students’ capabilities of a given class, which 
is not at all guided by the old principle of accessibility – 
the idea that the education and upbringing of children 
should be age appropriate. The principle of teaching 
at a high level of difficulty is a prerequisite for creating 
the ZPD in the Zankov system. This principle of a high 
level of difficulty reflects, in a nutshell, the peculiarity 
of the psychological processes of the students when 
acquiring the subject matter. The effectiveness of 
this principle is due to the implementation of the 
educational material that is offered by the teacher 
and that can be comprehended by schoolchildren.

Fast-paced progress

Zankov’s method claims that a fast pace of study 
suits children’s needs. They are interested in learning 
something new instead of repeating material that 
has been previously studied many times. Rather, they 
should repeat the material while learning something 
new. Vygotsky believed that children had to be taught 
something new and that the ZPD is an important 
“moment” for both education and teaching (Vygotsky, 
1982). With Zankov’s perspective:

Making rapid progress in no way means undue haste 
in a lesson or hurried communication of the greatest 
possible amount of information to the pupils. Haste 
and the desire to set records are completely alien to 

our experimental system (Zankov, 1977a, 58)

Students’ minds are better stimulated by variety than 
repetition and drill:

Repeating over and over to the pupils what they 
already know, resorting to reiterated monotonous 
repetitions, leads to mental indolence and to spiritual 
apathy, and consequently, hampers development 
(Zankov, 1965, 19)

This principle does not mean that in Zankov’s system 
there is no return to the material already studied. The 
process of cognition is built in such a way that progress 
goes simultaneously with the return to what has been 
passed. Such repetition is aimed not at consolidating 
knowledge in the initially perceived form, but at a 
deeper comprehension of it. As a result, in the minds 
of schoolchildren, there are ever wider connections 
between the studied issue and others, which leads 
to the firm retention of knowledge in the students’ 
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memory, and also contributes to the development 
of their thinking activity. When the development 
of the children is individual, so also must the high 
level of difficulty and rapid pace (organization and 
progression) vary from student to student, or at least 
among different student groups. Rapid pace or progress 
is linked to working in the ZPD since the children there 
will always learn something new; always pushing 
their limit and potential of mental activity, which 
differs for individual children (Vygotsky, 1982, 209). But 
it is a major mistake to think that this principle means 
great pace and haste in the classroom. The point is 
to secure progress, not to stress the children and risk 
their falling out of the ZPD. Essentially, this principle is 
based on Vygotsky: “The main function of education 
is to teach the child something new” (Vygotsky, 1982, 
250) and is about enrichment of material and making 
the teaching continuously interesting and preventing 
it from producing boredom.

Students’ awareness of the learning process

With this principle, the method seeks to develop 
students’ awareness of the learning process, a 
principle that is directed inward. The awareness 
and realization of one’s own learning process – the 
dynamics of learning – are related to different mental 
activities. Zankov states:

Thus, the process of mastering knowledge and skills 
itself becomes the object of awareness to a certain 
extent. How is the knowledge to be learned linked 
together? What are the various aspects of mastering 
spelling or computational operations? What is the 
mechanism underlying errors and the prevention of 
errors? These and many other questions relating to 
the mastery of knowledge and skills are the subject 
of unflagging attention on the part of school pupils 
(Zankov, 1977a, 60-61).

The principle of pupils’ awareness of the learning 
process is very important in a system aimed at general 
mental development. This is a principle of educating 
schoolchildren in the ability to self-learn, to form their 
attitude to the world around them. The identification 
of the sprouts of reflection in schoolchildren, while 
studying their development, as the ability not only to 
realize the mechanism of the emergence of concepts, 
but also in a broader, personal sense, testifies to the 
effectiveness of this principle and its application 
by teachers. Formative assessment is central in 
connection with this principle, giving the opportunity 
to observe the process of their own learning. It relieves 
the feeling of being unnoticed by the teacher and 
confirms that the teacher cares about how the 
learning takes place. It shows when it is necessary 
to change the methods of work and adjust or vary 
the learning style. Finally, it helps students to become 
more effective, capable of self-organization and self-
assessment. While the principle of consciousness is 
directed at the object of cognition, the principle of 
awareness of the learning process is turned inward 

to the student’s own awareness of the process of 
learning.

Planning of systematic development of each student 
in the classroom

A goal-oriented, systematic development of each 
student is sought by using the aforementioned four 
principles. This is also linked to the child’s ZPD and 
applies to all children, including the “weakest” (Zankov, 
1973b, 153). Zankov believes that this group of students 
has an even greater need than other students for 
systematic work to promote their development. 
Overloading these students with tasks causes them 
to lag behind in their development (Zankov, 1977a). 
He considers any isolation and division of students 
according to their progression, or creation of classes 
on the basis that students think alike, is contrary to the 
principle of development and to the very nature of 
teaching. All children should be able to move forward 
in their development. The development process takes 
place either slowly or unevenly, depending on the 
individual’s potential, characteristics of the nervous 
system, personal experiences and so on. 

Although Zankov’s principles of theoretical knowledge, 
high level of difficulty and rapid progression can be 
perceived as the more “professional” principles, all 
five principles, including the principles of awareness 
and planning for all students’ development, will form 
the whole of the teacher’s work in the ZDP. The 
special development in individual subjects (“the direct 
path”, Zankov, 1977a, 163) will contribute to a greater 
or lesser extent to the students’ general mental 
development (the decisive role of “the indirect path”, 
Zankov, 1977a, 163). Both paths are present in school 
teaching. Zankov believes that, in the right learning 
environment, each child can find their own path of 
development. The awakening of children’s life in the 
classroom, the fully fledged process of their general 
development, is determined by the entire integrity of 
the system, including all its didactic components. But 
on the operational level, there can arise challenges 
regarding teaching in the ZPD, even with good 
learning resources. The principles of the experimental 
system are implemented in changing the content of 
primary education (curriculum), in methods of training 
and education, and in methodological construction 
work on academic subjects. “The difference between 
didactic systems is expressed in the nature of the 
relationship between direct and indirect ways” 
(Zankov, 1968, 127, author’s translation). The system’s 
methodology can illustrate this.

Zankov: Methodological system with pedagogical 
properties

Zankov’s didactic principles were created on the 
basis of findings from the practical teaching in his 
experiment, and these constituted a regulatory and 
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directive role that was distinct from the daily teaching 
activity. Didactic principles are implemented through 
content, training and working methods. The teaching 
methods of the experiment determine the teacher’s 
work.

These teaching methods make it possible to realize 
the guiding idea of the experimental system and its 
didactic principles in the everyday activity of the 

teacher and in the pupil’s learning (Zankov, 1977a, 274)

The common characteristic of these teaching methods 
is that they are based on the didactic principles. The 
didactic principles are on an abstract level and only 
the teaching methods communicate a didactic 
content to the teacher and the students (Zankov, 
1977a). In this way, a methodologically uniform system 
is created with a specific structure and with typical 
pedagogical characteristics. These are revealed in the 
teacher’s teaching methods and teaching techniques 
and in the students’ study activities (observation 
activity, mental activity, and practical activity, Zankov, 
1977a, 71-159), but primarily in the students’ total mental 
activity.

Broad focus (versatility, multilateralism)

Broad focus means that teaching techniques have 
different functions on a methodological level. It is 
about learning resources (e.g. textbooks) that not 
only aim for the students to assimilate knowledge and 
skills, but also to promote the students’ development. 
The teaching must also draw the pupils’ actual broad 
mental activity into the learning sphere. It is a learning 
process that includes a diversity of students’ personal 
experiences – emotional, intellectual, volitional, 
and aesthetic. This characteristic is distinguished 
by the richness of both the content and the form of 
the children’s activity. Although one must develop 
knowledge, emphasis is also placed on developing 
emotions and a desire to learn. Pupils should have 
experiences that appeal to their emotional and 
aesthetic senses. Here we are talking about the 
joy of learning, sympathy, intellectual joy, but also 
dissatisfaction, disappointments, and doubts.

The progressive nature of the teaching (process 
nature)

The procedural nature of the teaching methods 
operates at different levels in the educational process, 
in the communication of theoretical knowledge that 
reveals the essence of the didactic units studied, 
and the sequence of problems that the students 
encounter. The textbooks are not presented in the 
traditional sense, topic by topic. It is a continuous 
learning process where the students analyse and 
study individual elements, which can be assembled 
into a larger whole. Previous knowledge must be 
processed and viewed from new angles which, taken 
as a whole, will provide a more meaningful structure.

In keeping with the process nature of our system of 
methods, each segment of a school course becomes 
a dependent element in a single, basic chain of 

components. (Zankov, 1977a, 276)

Confrontations (cognitive conflict)

In Zankov’s didactic system, cognitive confrontations 
have a significant place. The nature of the 
confrontations reveals contradictions of full and 
incomplete knowledge, worldly and scientific ideas, 
and concepts. The confrontations support research 
activities and help develop skills such as reflection, 
and dialectical and critical thinking. Students often 
have misconceptions or facts that in some ways 
contradict what they will learn in class. By including 
these facts, one will, through conflicting information, 
set old learning against the new knowledge, which 
in turn will contribute to increased learning intensity 
among the students and to a deeper attainment of 
knowledge. This methodology can be linked to the 
principles of high difficulty, rapid progression, and 
theoretical knowledge.

... such [cognitive] confrontations should be used in 
every way to increase the intensiveness of the pupil’s 
learning, to assure his ascent to every succeeding 
stage of learning activity and development (Zankov, 
1977a, 277)

Variation (flexibility)

The nature of the variation depends on different 
and specific conditions, especially the individual 
character of the pupils. Taking students’ individual 
abilities into account can result in variations in the 
degree of difficulty of the material being studied. 
This includes variations in the degree of difficulty, 
rapid progression, task types, and didactic methods 
(individual work, group work, class discussion, etc.). 
Variation can also involve physical activity and 
“outdoor mathematics”. Variation has an important 
place in the methodological system when it comes to 
the implementation of problems in practice.

This property [variation] plays a functional role in the 
search for ways and means of altering the system of 
methods to accommodate permissible differences 
in the way the content of the educational process is 
structured as well as differences between teachers 

with regard to the style of work ... (Zankov, 1977a, 277)

The teaching methods provide direction for the 
individual characteristics of the various school 
subjects, for the degree of mastery in the various 
subjects, for how the students develop in the subjects, 
etc. The methods fulfil the didactic principles, but 
only after the didactic principles have contributed 
to crystallizing the methods in the various subjects. 
The methods take place, like the use of the didactic 
principles, in the ZPD, and again, as a comprehensive 
didactic and methodological system, contribute to 
the students’ general (mental) development. It is the 
didactic principles that play a decisive role:
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Boundaries on variation in the system of methods 
are set by the didactic principles. Variation - even 
significant variation - in the typical pedagogical 
properties of the system does not affect the operation 
of the experimental system as a whole, if the changes 
are in keeping with those didactic principles that 
characteristically play a directing and regulatory role 

(Zankov, 1977a, 277)

Zankov: Different activities as indicators of general 
development

The general development of the student is the goal 
of Zankov’s didactic system and the ZPD is a vital 
part of this system. But there are also certain activity 
traits that the system possess; that are indicators for 
achieving this general development: observational 
activities, mental activities and practical activities 
(Zankov, 1963b, 1977a). Zankov emphasizes that these 
activity traits must be understood as a whole:

An analysis of general development that allows one 
to differentiate various lines within the process of 
development as a whole (observation, reasoning, 
practical activity) represent not a fractionation into 
elementary components but rather a separation into 
units (Zankov, 1977a, 67)

Zankov believed that students’ development 
occurred according to three elements, as Vygotsky 
also presented it. We can talk about the students’ 
development units: observation activities, mental 
activities and practical activities. When comparing 
experimental classes with traditional classes, Zancov 
asks:

What typical features should a didactic system 
have, that will bring optimal results in the overall 
development of schoolchildren? (Zankov, 1990, 186, 

author’s translation)

In Zankov’s system, the overall idea is important. 
The didactic principles form a whole, in which no 
elements can be taken out or undermined, and the 
typical activity characteristics in the didactic system 
are also a whole.

Observation activity

It is essential to study the development of observation 
since the process of perception is the basis for this. 
This activity is about perception, motivation, interest, 
and emotions. Perception of objects can differ in 
structure and complexity. This makes observation a 
complex activity. Perception is part of observation 
and is organically linked to reasoning. The observation 
activity incorporates a unique type of reasoning, and 
this reasoning process is directly based on sensory 
cognition of reality. Zankov states:

There is no cause, however, to obliterate the 
significant differences between observation and 
reasoning. The object of observation is the object 
that is directly perceived. Cognition of this object 
consists in singling out, correlating, and combining 

the data on its various parts, aspects, and properties 

by means of the senses (Zankov, 1977a, 71) 

Observation brings a unique way of thinking. The 
thought processes are directly based on sensory 
cognition of reality and represent only the initial 
analysis and synthesis of sensory experience data 
(Zankov, 1963b), naming colours, shapes, and other 
properties; pointing out differences and similarities.

Mental activity

Zankov’s starting point is that mental activity is 
fundamental to the students’ general development. 
Regarding the development of theoretical thought, 
Zankov refers to S. L. Rubinstein who explains when it 
develops:

When theoretical reasoning develops, neither 
sensorimotor (visually active) nor visually figurative 
reasoning disappear, but are transformed and 
improved, and are themselves raised to the highest 
level. Quite diverse and complex interrelationships are 
created between them that vary individually from 
one case to another (Zankov, 1977a, 97; cf. Rubinstein, 

2002, 449)

The basis for the study of the development of students’ 
mental activity is the postulate of the diversity of 
thought forms, their substantial mutual relations, and 
their inter-conditioned movement. The qualitative 
changes in thought occur in an upward movement, 
from the lower mental functions (reactive attention, 
sensation, sensorimotor intelligence, and associative 
memory) to the higher mental functions (mediated 
perception, focused attention, deliberate memory 
and logical thinking, including analysis and synthesis, 
abstraction and generalization, which are socially 
created, voluntarily controlled, semiotically mediated 
and united in systems with other functions). For 
Zankov, this means that the concept is developed, 
expanded, and deepened in the subject’s subsequent 
approximations to the object. This movement was 
the focus of Zankov’s investigation in connection 
with mental activities, and the quality of the objects 
of knowledge is the basis of the observation, not the 
word, that Vygotsky focused on. In this movement 
of abstraction and generalization, of analysis and 
synthesis, from the first forms of perception of 
the ordinary character of the objects, there is a 
transformation of the object being studied into a 
“new” object. Each time this movement is repeated, 
and the process is carried out, new characteristics are 
found. This is the reason behind the postulate that the 
study of mental activity of students is the diversity of 
thought forms.

In his didactic system, Zankov used algebraic symbols 
for generalization. By using such methods, the system 
achieves the students’ in-depth understanding of 
relevant connections and dependencies. The mental 
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activity will affect the students’ ability to reach a 
higher level of abstraction and generalization (Zankov, 
1968).

Practical activities

Zankov (1977a) states that the development of 
practical activity constitutes a significant part of a 
child’s general development. Practical object-based 
activities involve more than pure motor skills and habits. 
It also reflects the sense sphere, spatial ideas, and 
reasoning. Overcoming difficulties associated with 
practical activity also reveals certain emotional and 
volitional aspects of psychological activity. “A specific 
characteristic of practical activity is the fact that a 
unique relationship exists here between thought and 
action” (Zankov, 1977a, 128). There is thus no distinction 
between mental activity and practical activity. One 
cannot be performed without the other. They have 
their peculiarities, but they are equally a unit. In the 
practical activities, Zankov is interested in analyzing 
the means and action procedure in the task, but also 
the qualitative aspects of the action, speed, precision, 
self-control, and the nature of the mistakes.

The phases of the students’ development activities, 
observation activity, mental activity, and practical 
activity are treated as units because one is present 
in the other. These activities also make clear the 
emergence from the abstract to the concrete, a 
procedure that is important for the materialist didactic 
method. These three development activities form 
an important unit in Zankov’s didactic system. The 
didactic principles are closely related to properties 
of the methodological system; in essence, means of 
implementing the didactic principles. Discovering the 
true connection between learning and development 
requires a more accurate determination of the kind of 
knowledge that is learned and how it is learned by 
the students.

Russian mathematics in Norwegian classrooms: 
Challenges

Zankov’s didactic system has elements in it that can 
potentially make significant contributions to school 
children’s development, as it has clear and justified 
relationships between teaching and the students’ 
development. The “miracle” that the teachers in 
Zankov’s experiments talked about

… consists in the fact that our experimental education 
awakens and develops the children’s creative powers 

and abilities (Zankov, 1964, 6)

This is in line with Vygotsky: “… learning awakens a 
variety of internal developmental processes that are 
able to operate only when the child is interacting 
with people in his environment and in cooperation 
with his peers” (Vygotsky, 1978, 90). This means that 

an essential feature of learning is that it creates a 
zone of proximate development. Zankov says that it 
is impossible to achieve results, especially in teaching 
and development, if the teacher does not know the 
individual student’s character and psyche (Zankov, 
1964, 4). Among other things this “miracle” and 
“awakening” is what makes Zankov’s system attractive.

Zankov’s system is not used in all subjects at primary 
school level as it was originally developed for. However, 
Zankov’s principles and methods have been used in 
Norway for the subject of mathematics in particular. 
Although the focus is perhaps more on learning 
than development in the education of Norwegian 
pupils, Zankov’s method has nevertheless proven to 
be potentially effective for teaching and learning 
mathematical competence. Consequently, this should 
not be the reason for challenges in implementing the 
Zankov method in mathematics. What about potential 
cultural differences between Russian and Norwegian 
pupils? This could be a plausible explanation, but here 
we seek explanations for implementation problems 
regarding Norwegian teachers because of the 
central role of the teacher in this system. The teacher 
is the planner, facilitator and mastermind behind 
the introduction and implementation of the Zankov 
system.

Lieberg (2015) warns that “Russian mathematics” is not 
“magic dust” in mathematics education in Norway. 
He emphasizes that the method is demanding 
and requires guidance and professional support 
to teachers who are going to use this method. No 
adequate research has been carried out in Norway 
about the teachers’ implementation of the system nor 
the students’ results linked to Zankov’s system.

Gjære (2022) points out some potential problems with 
this very implementation. He refers to the observations 
of a teacher who does not challenge the pupils to work 
in the ZPD. Part of the problem is that the problems 
worked on are too simple and that the students are 
not challenged enough and therefore do not follow 
the didactic principle of optimal difficulty level in 
the classroom. This teacher is working in “yesterday’s 
development” according to Vygotsky and Zankov 
(Zankov, 1990, 12, 94). There is not necessarily a problem 
with the teacher’s loyalty to Zankov’s model, but it can 
still be challenging to implement DEM and thus the 
ZPD in the classroom.

Other challenges that Gjære (2023) raises in connection 
with the implementation of DEM is linked to the term 
“teaching dilemmas” (Lampert, 1985, 181), a concept 
of Lampert’s concerning childrens’ attention. Gjære 
(2023, 5) addresses the following three “dilemmas” 
that he encountered with some teachers who teach 
mathematics according to Zankov’s model:
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•	 the dilemma of telling (the teacher is telling 
the students the answer too quickly and 
showing them methods when there is a 
lack of response from the students);

•	 the dilemma of bored students with 
important tasks (the teacher is sticking to 
the same discussion when the students are 
ready to move on);

•	 the dilemma of keeping pace (the teacher 
must give all the students appropriate 
challenges at different levels while 
the learning work in the class must be 
continued).

A teacher’s workday is full of challenges and choices, 
including for “the Zankov teachers”. Gjære hints that 
teachers can be controlled too much by the guidance 
material in order to teach in “the right way” (Gjære, 
2023, 6). They can also let themselves be stressed by 
the demands for teaching with a high level of difficulty 
and rapid progression. Although these were important 
and central didactic principles in Zankov’s system, 
there is reason to recall that Zankov himself said that 
the teacher must teach at a so-called optimal level of 
difficulty “without making it too difficult” (Zankov, 1965, 
19). Furthermore, he also said that one should not be 
hasty in the classroom:

Moving forward at a fast pace does not mean rushing 
through the lesson ... The fast pace of learning makes 
it possible to reveal different aspects of the acquired 
knowledge, deepen it and connect it (Zankov, 1990, 

117, author’s translation)

Equally unacceptable are “monotonous repetitions” 
(Zankov, 1965, 19). A “dilemma” can appear for the 
teacher: By following the teacher’s planning too 
strictly about, for example, time use, one can end 
up breaking with Zankov’s didactic principles. It is 
important that the teacher has an overall view of DEM 
and tries to follow the principles in their daily teaching. 
The teacher’s planning and didactic reflections on the 
teaching are crucial for success with Zankov’s model. 
The implementation of DEM according to Zankov’s 
didactic principles in Norwegian classrooms depends 
on the teachers having the necessary training, the 
required flexibility and creativity, and adequate 
reflection on Zankov’s system and the ZPD concept. 
Examples of threats to Zankov’s system are too high 
or low a level of difficulty, or a lack of flexibility and 
patience on the part of the teacher. The challenge 
of teaching in the ZPD according to Zankov’s 
didactic system should be addressed. Successful 
implementation of the Vygotskyan and Zankovian 
ZPD concept is a prerequisite for a successful 
implementation of Zankov’s didactic system. Deep 
knowledge about the ZDP and Zankov’s didactic 
principles is crucially important for a successful 
implementation.

Gjære (2023) writes about “dilemmas” that teachers 
experience during the Zankov DEM lessons and says 

that “the origins of these dilemmas were found to lie in 
internal tensions between the components of the DEM 
system” (Gjære, 2023, 1). Zankov says that the teachers 
must look at the process of teaching with new eyes. 
He never mentions “dilemmas” in connection to 
working with the principles in the ZPD in the classroom 
or “tensions between various principles” (Gjære, 
2023, 8). Going back to the early days of Zankov’s 
experiments, there were “slips and mistakes” and 
it was not easy for the teachers to shift from former 
methods to the new form of instruction, “But all the 
trouble is well compensated” (Zankov, 1964, 6). The 
teachers may well be experiencing “dilemmas” and 
challenges, but rather than real conflicting dilemmas 
of instructions inside of Zankov’s didactic system and 
in the ZDP, these “dilemmas” are more likely to occur 
when the principles and methods are not followed 
or are misunderstood. For instance, the principle 
about fast pace is not about “rushing through class” 
(Zankov, 1968, 34, author’s translation), but more 
about continuous enrichment, learning something 
new and even deeper understanding. There are 
also no contradictions between the principles of 
high difficulty level and fast pace. On the contrary: 
a high level of difficulty presupposes a fast pace 
(progression) and they are “organically connected” 
(Zankov, 1968, 34, author’s translation). Furthermore, the 
didactic principles constitute a whole, an integrated 
system, wherein the principles are interconnected. 
Keeping the pace and planning for development for 
all students should therefore not be perceived as a 
dilemma. To reiterate, fast pace does not mean haste 
or stress in the classroom. This principle was a reaction 
to the traditional school’s “slow pace” resulting in 
“chewing gum”, monotonous repetitions, mental 
laziness and spiritual apathy, leading to hampering 
the children’s development. In the Zankov system, 
this principle is easy to misunderstand because of its 
very name. The principle of theoretical knowledge, 
in combination with a high level of difficulty and fast 
paced progress, could lead to an unjustified increase 
in intellectual load. These kinds of misunderstandings 
of Zankov’s system could contribute to violating the 
conceptual ideas of the system. In the Zankov system 
the importance is not only placed upon the principles, 
but also on how those principles are observed in the 
teaching methodology. It is therefore likely, or possible, 
that the implementation problems could also be due 
to other potentially deeper problems, e.g.:

•	 lack of adjustment to the new system (a 
halfway implementation would not do) 
and being stuck in old didactic methods 
and thinking;

•	 lack of deep knowledge of Zankov’s 
didactic system, the didactic principles, the 
properties of the teaching methods and 
the indicators for mental development;

•	 misunderstandings around Zankov’s system, 
thinking that the didactic principles are in 
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conflict and result in “dilemmas” / do not 
constitute a whole;

•	 lack of reflection and planning around the 
Zankov lesson;

•	 lack of reflection about the general purpose 
of Zankov’s system;

•	 lack of professional and didactic 
knowledge;

•	 lack of knowledge about children’s 
psychology (pedagogical psychology);

•	 lack of “pedagogical patience” (tactfulness 
and sensitivity towards the learner’s 
activity) and the ability to “sacrifice the 
moment for the future” (F. Schleiermacher, 
apud Mielityinen-Pachmann & Uljens, 2023, 
207); when mental functions are maturing 
during the work in overcoming problems

•	 lack of pedagogical and didactic flexibility 
and creativity (e.g. too attached to 
textbooks and teacher’s guides in relation 
to the planned lesson);

•	 lack of motivation because the decision to 
introduce the model does not lie with the 
teacher themself but, for example, at a 
municipal level;

•	 lack of knowledge of the problem-solving 
method (cf. Polya, 2009)

•	 possible cultural differences

The proposed teacher dilemmas in Gjære (2023) most 
likely occur because the teachers are unconsciously 
violating Zankov’s principles for working inside the 
ZPD. This violation may well be explained among, 
or from, the abovementioned deeper problems. The 
Zankov system does not have built-in dilemmas, but it 
heavily depends on the teachers’ ability to implement 
the system – a system of elements that is not externally 
united with each other, but:

[The didactic] system is a whole that represents a 
unity ... An essential feature of a system is its integrity. 
A system is characterized by the interdependence 
of its parts, and connections between them (Zankov, 
1968, 86, author’s translation)

The Zankov system with its principles and methodology 
is characterized by integrity, interdependence, 
and inter-connectivity – not tensions, dilemmas, or 
contradictions. The implementation of Zankov’s system 
will hardly be perfect and slips and mistakes will occur. 
What is alarming is if these slips and mistakes are 
introduced into a new “dilemmic” system. Instead of 
“telling”, there should be guiding, leading questions, 
hints, discussions, flexible adjustment of the problem, 
including students’ suggestions and questions, etc. 
Instead of “bored students” (a threat to development 
according to Zankov), the teacher should have faster-
paced progress or a selection of more difficult and 
challenging problems; spontaneously expand the 

complexity around the same task; or assess whether 
it is appropriate to discuss a task in plenary or not. 
The dilemma of “keeping pace” should be adjusted 
by giving necessary time for everybody if a problem 
is presented for the whole class, or selecting fewer 
problems (Zankov, 1977a; 1990). There should be no 
rush or haste in the Zankov classroom. An important 
point about progression (fast pace) is that the students 
do not get bored; rather it includes variation and 
enrichment. The idea is maximum learning efficiency 
for general development of schoolchildren, and the 
goal is to construct teaching for this development 
(Zankov, 1968). Zankov states: “This principle [high 
level of difficulty] is closely related to a fast pace of 
material flow” and “... general development requires 
a certain complication of the educational material” 
as well as “Masticating what is learned is harmful to 
development” (Zankov, 1963b, 40, author’s translation). 
No dilemma. No tension. Only organically connected 
and related principles - meaning: “... continuous 
enrichment of the children with ever-new knowledge 
... [and] ... refusal ... from monotonous repetition of the 
past” because “Moving forward at a fast pace does 
not at all mean rushing through class” (cf. Zankov, 
1968, 34, author’s translation). Because in an effective 
learning system you can ask different questions 
and use “differentiated methods” within a topic for 
different students and to a different depth. “Thanks 
to this, the whole class, including the weakest, can 
move forward quickly” (Zankov, 1968, 35-36, author’s 
translation). Therefore, the planning for every student’s 
development and fast pace does not constitute a 
dilemma between these two didactic principles 
in the Zankov system. The principle of theoretical 
knowledge requires that the cognitive domain of 
teaching comes to the fore, both as a powerful 
means of student development and as a reliable basis 
for the acquisition of skills. Therefore, the principle of 
theoretical knowledge (interrelated phenomena, 
terms, logic, abstraction and generalization) 
and planning for students’ development are also 
connected principles. Likewise, “... the connection 
between learning at a high level of difficulty with 
other ‘principles’ is expressed in the fact that there is 
... the difficulty that finds its expression in mastering 
theoretical information, or a difficulty that promotes 
awareness of the learning process by schoolchildren” 
(Zankov, 1968, 87, author’s translation). Zankov writes, 
for instance, about “difficulty” as “complexity of the 
educational material” and simultaneously as the 
“tension of strength” [напряжение сил] of the students, 
but never about tensions between didactic principles. 
I can therefore not agree that the Zankov system 
contains tensions and dilemmas between various 
didactic principles. Implementation problems must 
probably be explained by other factors.

Lack of flexibility can be an important reason for 
“dilemmas” arising in the classroom. “Flexibility in 
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organizing the teaching ... is absolutely essential …” 
(Zankov, 1977a, 38) and is an important property or 
characteristic of the Zankov system: “The problem-
solving experience ... is flexible ...” (Zankov, 1977a, 
202). The teacher must regulate the help and the 
progression along with the level of difficulty to avoid 
these “dilemmas”. If not, this could be a sign of not 
working in the ZPD and thereby not implementing 
Zankov’s didactic system.

Teachers differ from one another in many ways 
- cast of mind, character, work style, experience, 
professional qualifications, and so on. Since the 
implementation of our experimental didactic system 
requires a radical reorganization of the teacher’s 
work, flexibility in altering one’s general pedagogical 
approach to teaching and upbringing becomes 
especially important. Teachers possess this quality to 
varying degrees. The task consists in identifying the 
necessary and essential features and studying them 
as they combine with individual characteristics in the 
practical work of the teacher who is implementing 
the experimental didactic system (Zankov, 1977a, 34)

Some words should also be said about the method 
of problem-solving in Zankov’s experimental system: 
“Problem solving plays a large part in experiential 
learning” (Zankov, 1990, 132, author’s translation). 
Zankov refers to G. Polya and his publications (Zankov, 
1977a, 183) in which a significant place is given to 
reasoning processes in the problem-solving. Zankov 
singled out four features of a problem: the conditions, 
the question, the data and the unknown. Zankov 
writes:

To work successfully with problem text, the pupil 
must have a clear understanding of the problem, 
of its various parts, and of the kind of information 
contained in each part. He must be able to find the 
conditions of and question in the problems, regardless 
of how they are arranged in the text or the form in 
which they appear. He must also be able to find data 
in the text, an must understand what he need to look 

for (Zankov, 1977a, 182)

An important part of Zankov’s methodological system 
is therefore the problem-solving method. It is quite 
significant and essential that the Zankov teachers 
have a solid knowledge of this method when they 
seek to implement Zankov’s system in the classroom, to 
give the students solid instruction of what a “problem” 
is and “how to solve it” as Polya writes (Polya, 2009). A 
teacher’s work with the “Car Problem” referred to by 
Gjære (2023, 7-8) may indicate lack of knowledge of 
the problem-solving method, not only lack necessary 
flexibility. In the Zankov system the principles of high 
level of difficulty (the problem) and the application 
of theoretical knowledge (concepts) of the problem, 
and the problem-solving (the method of reasoning, 
including search activity) is connected. All the didactic 
principles are included in this method, and failing here 
is to fail the implementation of Zankov’s system at its 
heart.

When teachers do not succeed in implementing 
developmental education in mathematics (DEM) 
according to Zankov’s system and are not working in 
the students’ ZPD, we should look for explanations in 
the teacher’s lack of knowledge of Zankov’s system 
(didactic principles, methodology and characteristics 
of mental development), but also in the teacher’s 
general pedagogical approach to learning and 
development. Asmolov (2012) claims that the primary 
school teacher is the master of navigation of the 
general development of the child. Furthermore, 
he (Asmolov, 2012, 6) refers to a saying in Russia: “за 
системой Занкова будущее” (“the future belongs to 
the Zankov system”). The future will show whether 
Norwegian primary school teachers are capable 
of implementing the Zankov system. Zankov is clear 
when it comes to the implementation of the didactic 
principles:

Our didactic principles are interconnected. 
However, these connections are not uniform: they 
operate on different levels and differ in their role 
and function. The principles of the experimental 
system are implemented in the construction of the 
content of primary education, in the methodological 
construction of work on academic subjects. The 
experimental system covers all primary education 
as a whole, and not individual academic subjects 
or parts thereof. The basis of the system is not an 
isolated, heterogeneous provision, but principles that 
are organically connected with each other (Zankov, 
1990, 119, author’s translation)

It is like instruments that have their own role but 
constitute a whole harmonic orchestra. “Every 
principle is manifested concretely, in keeping with 
its role in the didactic system, its functions, and the 
nature of its relationship to other principles” (Zankov, 
1977, 62). Just as teaching and development is 
“organically connected” [органически связанные], 
so are the didactic principles, principles that form a 
cohesive whole and involve processes or connections 
that occur naturally and have a common goal. 
The didactic principles cannot be implemented 
separately from other principles. “Each principle is 
specifically revealed in accordance with its role in the 
didactic system, its functions, as well as features of its 
connections with other principles” (Zankov, 1990, 119, 
author’s translation). Importantly, “the implementation 
of our didactic principles leads to the emergence, 
growth and deepening of the internal motivation 
to learn” (Zankov, ibid.). “Thanks to the teaching 
methodology, the guiding idea of the experimental 
system and its didactic principles are implemented in 
the daily activities of the teacher and the teaching of 
schoolchildren” (Zankov, 1990, 113, author’s translation). 
Lampert’s terms “conceptual paradoxes”, “teaching 
dilemmas” and “contradictory aims” (Lampert, 1985, 181) 
do not apply to Zankov’s didactic and methodological 
system. Instead, the Zankov system is characterized 
by integrity, uniformity (not in dilemmas) of goal and 
interconnectivity where the didactic principles are 
concerned.
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Today, there is relatively little international research 
published in English on the Zankov method. In Russia, 
the method has been well established since 1995/1996 
alongside the Elkonin-Davydov method and the 
“traditional” method. The Zankov model has had some 
spread beyond Russia’s borders, such as in Norway 
(since 2009) and Iceland (since 2017). How does a 
“Russian” education system that was developed in 
the Soviet Union in 1957 - 1977 function in 21st century 
postmodern Norway and a different cultural context? 
The first DEM project in Norway in 2009 seems to 
have been successful (Gjære & Blank, 2019), but 
what about the other teachers who followed and 
used the same method? Some experiences in the 
use of the Zankov method have been uncovered 
(Gjære & Blank, 2019; Gjære 2022, 2023). The method 
is demanding and there are minor and major errors 
in the implementation of the method. This also 
happened when Russian teachers tried to implement 
Zankov’s method in the Soviet Union for the first time. 
It was not easy to change from the old “traditional” 
methods to the new. “Slips and mistakes” were made, 
but the problems were “compensated” (Zankov, 1964, 
6). It is important to avoid these “slips and mistakes” 
becoming systematic within the didactic system. The 
Zankov method offers teachers in primary education 
a whole system of didactics and methodology as an 
alternative to Norwegian mathematics teaching, 
which is often characterized by “traditional ways, 
focusing on routine skills, memorization of isolated 
facts and algorithms, relying on textbooks [including 
explanations and answers and solutions]” (Gjære & 
Blank, 2019). To implement the didactic system, the 
teachers need to work systematically and understand 
the inter-connectivity among the principles. Small 
“slips and mistakes” by Norwegian “Zankov teachers” 
in some situations are not certain to destroy their 
whole implementation of the Zankov system. The 
implementation depends on whether these “slips 
and mistakes” are systematically executed inside the 
didactic-methodological system or are symptoms 
of more fundamental challenges. A possible, and 
not unreasonable, explanation for the lack of 
implementation could be that the teachers do not 
familiarize themselves with the method well enough 
(cf. Gjære 2022 and his proposal about “depth” in the 
implementation of DEM). In that case, this is a very 
poor starting point for a successful implementation. 
Another reason could be that the method is regarded 
as a pedagogical “quick fix” among other teaching 
methods and strategies that invite “high hopes” 
but end with “a shot in the dark”. Another possible 
reason could be the teachers’ lack of belief in their 
own students and their ability to learn more than we 
traditionally expect – stuck in well-trodden didactic 
and methodological paths and attitudes. 

We should be concerned about the long-term effect 
of teachers’ practice in the classroom. This should also 

be the focus point in future research. We should be 
able to follow teachers from grade 1-4 using classroom 
observations, interviews, and questionnaires (self-
reporting) over a four-year period to uncover how 
the teachers work to implement this method. After 
this period, we should be able to survey the students’ 
results on the national test at the beginning of grade 
5. The first DEM project in Norway indicates that 
the Zankov method has great potential to lift the 
students’ competence and learning outcomes and 
broaden their horizon in mathematics, constituting an 
interesting didactic and methodological alternative 
for Norwegian primary education teachers that can 
guide low performing students to a higher level on “the 
ladder of difficulty” and promoting every student’s 
potential and development. To uncover and to utilize 
this potential, a systematic long-term research project 
is needed. 

A critical factor for teachers’ successful practical 
implementation of the didactic-methodological 
system of Zankov is a deep knowledge of both the 
general and specific features of the system. Zankov’s 
system is not primarily a system for learning per se in 
mathematics, language or other subjects. But through 
Zankov’s development of new specific didactic 
principles, content, and methodology (characterized 
by integrity, consistency and interconnectivity in a 
system as a whole), these subjects can contribute 
to the optimal effectiveness of the (educational) 
development of the children. All the children’s learning 
processes include not only the rational, but also the 
emotional sphere. The children learn new things in a 
continuous enrichment of their minds because they 
have an inner drive and motivation to learn. Every 
lesson is to be interesting and characterized by both 
a positive attitude, difficulty, and the joy of learning – 
never boring and monotonous. Moreover, the children 
should always be aware of why they are learning. 
All the children are being challenged, and the goal 
is individual development for all. Even if there is a 
system of didactic principles, content, and methods 
to follow, the teacher must never forget flexibility 
among many other professional, pedagogical, and 
didactic properties. The key provision of this system is 
that it is built on the ideas of developmental variable 
education and the system-activity approach. Zankov 
put variability at the forefront of his system. Variability 
for him was expressed in the flexibility of the learning 
process. But this variability and flexibility does not 
apply to the didactic principles causing a flawed 
understanding of his system and the consequent 
difficulty in implementing his system. According to 
Zankov’s system of developmental education, any 
child may be able to learn and develop, but not 
every teacher is ready to teach according to it. Those 
teachers who want to have a real pedagogical, 
didactic, and methodological challenge to overcome 
and master, must work cleverly and creatively and 
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flexible, not rigidly. Zankov’s system provides the 
teacher with a didactic theory and methodology for 
the development of the childen’s personalities and 
their cognitive and creative abilities. Zankov’s system 
has great potential for the formation of motivation for 
learning and cognition, but the system’s challenge is 
equally great.

Footnotes

“Proximate” (“nearest”, “next”) rather than the 
traditional use of “proximal” is probably closer to 
the Russian original of Vygotsky’s work, (cf. Vygotsky, 
2017, 371, note 4).  зона ближайшего развития (ЗБР), 
zona blizhayshego razvitiya (ZBR). ближайшего 
(blizhayshego), although it could mean “close”, 
“near”, “intimate”, “nearby”, “imminent”. “Proximal” 
in the English phrase is a rather obscure biological 
term, first used in Mind in Society (Vygotsky, 1978). I 
use “proximate” except for some citations from other 
authors and translations. Cf. Barrs (2022, xvii).
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Abstract

Introduction

The purpose of this study is to reveal the effect of writing 
scenarios for solved mathematical operations on students' 
higher-order thinking skills in mathematics lessons. 
Explanatory mixed-methods design was employed 
throughout the research process, collecting first the 
quantitative data and then the qualitative data set. The 
study group consisted of 90 third-grade students and 9 
teachers teaching at the third grade of the research context. 
In the study, the teachers and 18 students who took part in 
the activity expressed their opinions regarding the activity 
itself. According to the quantitative results, it was found that 
students' script writing had an effect on their high-level skills. 
According to the opinions of both teachers and students, 
the activity influenced the students' higher-order thinking 
skills in a positive way. In addition, it was observed that the 
study contributed to students' love of mathematics, writing 
skills, and higher-order thinking skills.

One of the characteristics that distinguishes humans 
from other living beings is the ability to think. Thinking 

encompasses a rather complex process. An individual's 
developmental level and age can give them a way and 
depth of thinking. This way of thinking can be basic in some 
children, intermediate in some, and advanced in others 
(Applegate, Quinn & Applegate, 2002; Davidson, 1969; Sarar 
Kuzu, 2013).

In many studies, these levels have been divided into different 
stages such as remembering, understanding, applying, 
analyzing, synthesizing, and evaluating. Therefore, many 
studies have been conducted to develop or identify these 
levels (Abu, Abidin & Aris, 2013; Çakmak Güleç, 2010; Kılıç, Köse, 
Tanışlı & Özdaş, 2007; Kırbağlar, Özsoy Güneş & Derelioğlu, 
2010). However, different variables such as family, school, 
environment, and friends can affect the development and 
formation of these stages. Some studies have revealed that 
family is one of the most effective factors in developing 
thinking among these variables, and another factor that 
supports this element is the school (Çiçek, 2002; Keskin, 2020; 
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Kol, 2011). In addition, this differentiation contributes to 
students' creative and critical thinking skills. According 
to Güneş (2012), the inability to develop students' 
thinking skills is a problem of many countries. However, 
especially if the basic skills that should be acquired 
at school are not acquired on time, it can be quite 
difficult for the child to find a solution to this problem 
or to express it in writing and verbally; to solve it with 
a different superior thinking skill when he encounters 
a problem in his life after school. In the study of Sevim 
and Zıhar (2020), it was concluded that the reflective 
thinking skills of students with high report card grades 
were higher than those with low report card grades, 
and there was a positive relationship between 
thinking skills and self-efficacy. Özdil and Beyhan 
(2023) concluded that thinking skills are predictors 
of mathematics success. In this context, studies 
are being carried out to help children gain higher-
order thinking skills during the school period (Şahin & 
Akman, 2018; Tuğrul, 2006), and various game-based 
activities come first. Through these activities, children 
can both play games and develop their thinking skills. 
The point emphasized here is that the developed 
activities should be designed in accordance with the 
children's level and interests. Therefore, focusing on 
children in the preparation of activities increases the 
effectiveness of the studies (Ergin, 2005).

In the activities, having the child write the formation, 
cause and result of an event affects the child's 
perspective on a subject. These practices also positively 
affect children's acquisition of self-expression skills both 
verbally and in writing. Thus, children's scenarioization 
of a subject (Yılmaz, Üstündağ & Güneş, 2017) helps 
to develop the ability to visualize and concretize 
that subject in the minds of children (Latifi, Noroozi 
& Talaee, 2020). Scenarioization of a subject, event 
or phenomenon contributes to the development of 
the child's thinking skills (Gülmez Güngörmez, Akgün 
& Duruk, 2016; Tok & Sevinç, 2012; Uzunoğlu & Bulut, 
2022). When the literature is examined, no studies 
have been found on whether the scenario writing 
skill for the process steps has an effect on higher-
order thinking skills. One of the reasons why the 
scenario activity is used in the study is that the student 
verbalizes mathematical operations and relates them 
to daily life while writing the scenario. Another reason 
is that students try to develop their decision-making, 
imagination, creative thinking, critical thinking and 
language skills during these processes. Another 
aspect is that since the solution of the operation is 
given, the student tells the story of the operation. For 
this reason, this study aimed to examine the effect of 
scenario writing activity on the higher-order thinking 
skills of third grade students. Based on this purpose, the 
following questions were sought:

1.	 What is the effect of students writing 
a mathematical scenario for solved 
operations on their higher-order thinking 
skills?

2.	 What are the teachers' opinions about the 
activity of students writing a mathematical 
scenario for solved operations?

3.	 What are the teachers' opinions about the 
effect of the scenario writing activity on 
other areas?

4.	 What are the students' opinions about the 
contribution of writing a mathematical 
scenario for solved operations to their 
higher-order thinking skills?

5.	 What are the students' opinions about the 
scenario writing activity?

Method

This study employed mixed-methods research 
design. Maxwell (2016) defined mixed-methods as 
the systematic use of quantitative and qualitative 
methods together within a single study. Throughout 
the research, quantitative data  and qualitative data 
were collected sequentially, former being the first, 
thus it was thought that the study was suitable for 
the explanatory sequential mixed design. Creswell 
and Plano Clark (2018) stated that the explanatory 
sequential mixed design is the collection of quantitative 
data first, followed by interviews with the participants 
to reveal the why and how of the quantitative data 
after it is interpreted. The number of correctly written 
problem scenarios, incorrectly written scenarios, and 
scenarios by error types from students and teachers 
constitute the quantitative part of the research. On 
the other hand, data on the opinions of students and 
teachers about the activity constitutes the qualitative 
part.

Ethical approval was obtained from the Social 
and Humanities Sciences Scientific Research and 
Publication Ethics Committee of the Uşak University 
with the decision dated 08.02.2024 and numbered 
2024-39.

Study Group

In selecting the schools, teachers, and students 
included in the study group, a convenience sampling 
method was used within the scope of the research. 
Accordingly, three schools representing low, 
medium, and high socio-economic status — where 
the implementation could be carried out — were 
selected based on accessibility and the willingness 
of participants to take part in the study. In total, 3 
school administrators, 9 teachers, and 90 students 
were included. The convenience sampling method 
was chosen because the researchers had previously 
conducted activities in these schools and had ongoing 
communication with the school administrations.

Within each participating classroom, 10 students — 
five boys and five girls — were randomly selected 
among those willing to participate. While the activities 
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were carried out with all students in the class, data 
were only collected from these ten selected students.

The school administrators were informed about 
the purpose of the study. Subsequently, detailed 
information was provided to the participating 
teachers, students, and their parents, and parental 
consent was obtained for student participation.

Although the study group consisted of 90 students, the 
dataset appears to include data from 1,080 students. 
This is due to the fact that the analysis was conducted 
on the basis of individual mathematical operations. 
Each student wrote a scenario for 12 different math 
problems. Therefore, 90 students × 12 scenarios = 1,080 
entries, which explains the inflated appearance of the 
dataset size.

Implementation

Starting the Activity

In the process of starting the activity, a two-week 
introduction and different game-based activities were 
held with the students. Gifts suitable for their levels 
were given to them. With these activities, a good 
rapport was established between the students and 
the researchers. During these two weeks, the main 
purpose was to get closer with the student group.

Scenario Writing Activities

In this process, students were given four tasks requiring 
one operation, four tasks requiring two operations, and 
three tasks requiring three operations. Operations are 
at most three-digit operations. Because in the Ministery 
of National Education (MoNE) (2018) mathematics 
curriculum, in the M 3.1.2.1. attainment, it is emphasized 
that "It performs addition with and without carry-
over with numbers up to three digits at most". For this 
reason, the operations given to the students are also 
the operations that remain within a maximum of 
three digits. After the data of the pre-test application 
were collected, the students were informed about 
the purpose of the study. The following week, five 
examples were implemented by the researchers. In 
the third week, the students were given five solutions 
that required a pilot operation, and after explaining 
the necessary points, the students were asked to write 
a scenario related to the process as in Figure 1.

Feedback was given on the scenarios they wrote 
during the activity. One of the sample scenarios 
written by the students was written on the board. After 
the operations were done, the students' scenarios 
were collected and evaluated. In the evaluation, 
students' writings were evaluated with criteria such 
as compliance with spelling rules, expression disorder, 
suitability for developmental level, concretization, 
relating to real life, measurement and evaluation, and 

acquisition of higher thinking skills. As a result of this 
pilot activity, it was seen that the students did not have 
a problem with understanding the activity. For this, an 
evaluation rubric was developed by the researchers. 
The actual application started in the fourth week. 
The students were asked to write scenarios for 
mathematical operations that required one operation 
andwere developed by the researchers. Suitability of 
the operations were also confirmed by the teachers. In 
the fifth week, they were asked to write scenarios for 
the solution requiring two operations. The evaluation 
was done in the same way. In the sixth week, a 
mathematical task requiring three operations was 
given and they were asked to write a scenario suitable 
for this operation. Students' scenarios were evaluated 
according to the criteria in the first and second steps. 
The class teacher was asked to observe the students 
during the process and prepare an observation report 
for each student. The teacher expressed his/her 
report as an opinion in semi-structured interviews. In 
the seventh week, the final test was applied to the 
students. Due to the nature of the method, after the 
quantitative data of the research were evaluated, 
the teachers and students were asked in a semi-
structured interview whether the activity had an 
effect on the students' higher-order thinking skills. The 
activities were carried out by the researchers, and 
the teachers were present in the class as observers. 
Thus, negativities such as teachers' biased behavior 
and memorization by students were prevented. The 
activity continued for a total of eight weeks, along 
with teacher and student interviews.

Figure 1
Example of a Student-Written Screenplay

Data Collection Tool

Two different data collection tools were used in the 
study. The first data collection tool was created by the 
researchers, consisting of mathematical operations 
for which five teachers currently working in the third 
grades have completely agreed on the writing of 
a solved mathematical scenario. In line with the 
opinions of the teachers, four tasks  requiring one 
operation, four tasks requiring two operations, and 
three tasks requiring three operations were used to 
collect quantitative data with 12 solved mathematical 
operations for the pre-test application. Examples are 
shown in Figure 2.
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Figure 2 
Solved Mathematical Operations Scenario Written by 
Students

The other data collection tool consisted of the data 
obtained from the semi-structured interview form 
conducted with the students who participated in the 
activity and their teachers. In the development of 
the form, the opinions of four experts in the fields of 
classroom teaching, mathematics education, Turkish 
education and measurement and evaluation were 
consulted. The questions on which the experts fully 
agreed on were included in the interview form.

Data Analysis

Quantitative and qualitative analysis was performed 
in the study. A rubric was developed for quantitative 
analysis. The rubric developed by the researchers was 
sent to five academics who are experts in five different 
fields. In the rubric, the sub-dimensions of originality 
and fluency of creative thinking skill, which are among 
the higher-order thinking skills, were considered by 
reviewing the literature. The sub-dimensions of cause 
and effect relationship, generalization, questioning, 
inference, concretizing the abstract concept in 
associating with current life, associating mathematical 
language with current language, coherence and 
fictionalization sub-dimensions took place for 
language and expression skills. The experts agreed 
that the study was related to the above-mentioned 
features of higher-order thinking skills.  According to 
Cohen's Kappa formula, those with 90% and above 
consensus among academics were included in the 
rubric. The rubric was scored as 0, 1, 2, 3, 4 and 5 points. 
If the student did not write anything in the scenario 
writing activity, they got zero points, if they wrote very 
little, they got one, if they wrote a little, they got two 
points. If the student wrote the scenario moderately, 
they got three points, if they wrote it well, they got 
four points, and if they wrote it very well, they got 
five points. The evaluators were given the evaluation 
criteria. The experts made their evaluations according 
to these criteria. The quantitative data obtained from 
the rubric were analyzed in the statistical program. 
Paired-samples t-test analysis was performed in the 
analysis of quantitative data. On the other hand, 

qualitative data were analyzed by descriptive 
analysis. For these analyzes, themes were determined 
with the opinions previously received from experts. 
In the analysis, teachers were coded as T1, T2., and 
students as S1, S2. Codes and sub-codes were created 
according to the themes. The codes and sub-codes 
derived from the analysis were presented to three 
experts. In calculating the inter-coder agreement, 
90% agreement was achieved according to Cohen's 
Kappa formula.

Findings and Comments

In this section, findings and comments on the sub-
problems are given. The findings and comments 
regarding the sub-purpose of "What is the effect of 
students writing a mathematical scenario for solved 
operations on their higher-order thinking skills?" are 
given below:

Table 1 
t-Test of the Effect of Writing a Scenario for a 
Mathematical Operation on Higher Order Thinking 
Skills
Variable Measurement N   M Sd    t df p

Overall Total
Pre-test 1079 16.74 2.17

-121.625 1078 000
Post-test 1079 43.46 8.66

Creative 
Thinking

Pre-test 1079 2.94 .35
-131.985 1078 000

Post-test 1079 5.77 .95
Critical 
Thinking

Pre-test 1079 7.85 1.09
-140.881 1078 000

Post-test 1079 19.04 3.45
Mathematical 
Language

Pre-test 1079 2.06 .45
-150.814 1078 000

Post-test 1079 9.54 1.69
Language 
and 
Expression

Pre-test 1079 3.89 .54
-136.766 1078 000

Post-test 1079 9.48 1.77

Table 1 shows the effect of writing a scenario for a 
mathematical operation on higher-order thinking skills. 
As a result of the paired-samples t-test, a significant 
difference was found at the p<.001 level. The pre-
test average was 16.74, and the post-test average 
was 43.46. It was seen that the activity of writing a 
scenario for a mathematical operation developed 
students' creative thinking, critical thinking, relating 
mathematical language to current language, and 
language and expression skills.

The contribution of writing a scenario for a 
mathematical operation to creative thinking skills, one 
of the higher-order thinking skills, is also observed. In 
this section, the highest score a student can get is 10. 
The pre-test score average of the students was 2.94, 
while the post-test score average was 5.77. Students' 
creative writing skills developed less than other skills. 
The dimension that lowers the average score is 
originality. While students' fluency skills developed, 
their originality skills did not develop at the same rate.

It has been observed that writing a scenario for a 
mathematical operation significantly contributes to 
critical thinking skills, a component of higher-order 
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thinking (p<.001). In this section, the highest total score 
a student can get is 20. In the post-test application, 
the average of the students was 19.04. It can be said 
that the activity contributes significantly to students' 
critical thinking skills.

A significant difference was found at the p<.001 level 
between the pre-test scores and post-test scores of 
the students in the skill of associating mathematical 
language with daily life, which is also one of the 
higher-order thinking skills of writing a scenario for a 
mathematical operation. It was found that the activity 
of writing a scenario for a mathematical operation 
contributed to the students' use of mathematical 
language in daily life. In the pre-test application, the 
pre-test score average of the students was 2.06, while 
the post-test application score was 9.54, meaning 
that was the skill students developed the most. The 
maximum score a student can get is 10, and the 
students' success was close to the maximum score.

Language and expression skills are among the 
skills that the activity of writing a scenario for a 
mathematical operation contributes to. A significant 
difference was found at the p<.001 level between the 
students' pre-test scores and post-test scores. The pre-
test score average of the students is 3.89, and the post-
test scores are 9.48. The activity contributed to the 
students' language and expression skills.

The findings and comments regarding the sub-
problem of "What are the teachers' opinions about the 
activity of students writing a mathematical scenario 
for solved operations?" are given below in Table 2.

Table 2 
Teachers' Opinions on the Contribution of Scenario 
Writing to Higher Order Thinking Skills

Theme Code Sub-Code f

Eff
e

c
t 

o
n

 H
ig

h
e

r-
O

rd
e

r 
Th

in
ki

n
g

 S
ki

lls

Effect on 
Critical Thinking 
Skills

Establishing cause and 
effect relationships

9

Questioning 9

Generalization 9

Making inferences 9

Creative 
Thinking Skills

Originality 3

Fluency 7

Relating to Daily 
Life

Concretizing abstract 
concepts

9

Relating mathematical 
language to everyday 
language

9

Effect on 
Language and 
Expression Skills

Consistency 7

Structuring
5

As shown in the table, the teachers stated that writing 
the scenario of the operation contributed to higher-
order thinking skills; they emphasized the findings 
obtained from quantitative data depending on the 

codes. This situation reveals the internal consistency 
of the research.

Four sub-codes were formed depending on the code 
of the effect on critical thinking skills. One of these 
is the sub-code of establishing cause and effect 
relationships. Teachers stated their views as follows 
regarding this sub-code. In this regard, T1 said, "After 
the activities, students want to learn the reason for a 
word or explanation that is said, and they can make 
comments accordingly. Now I have to tell them the 
reason for everything I say. They no longer accept 
anything as right or wrong from the beginning." T3 said, 
"Now they want to know the reason for everything 
that is said. Now they want this outside of math class 
as well. The other day, in the life science class, I gave 
an example from real life to concretize the subject. 
The students asked, 'Teacher, why did this happen?' 
They responded to every reason I gave by saying, 'But 
if that's the case, then this happens.' I was surprised. 
This development pleased me greatly." Teachers 
made explanations about establishing cause and 
effect relationships in their explanations. According 
to the teachers' opinions, the students acquired the 
ability to establish cause and effect relationships in 
terms of critical thinking skills.

According to the teachers' opinions, one of the 
higher-order thinking skills that students acquired with 
scenario writing is the questioning skill. The teachers, 
who expressed their opinions on the subject, revealed 
that the students passed through a thinking system 
without perceiving anything as right or wrong by 
thinking about the different dimensions of what they 
learned. In this regard, T6 said, "I asked the problem in 
math class, after checking the solution of the problem 
with the students, I had a student do the solution on 
the board. A few students said, 'Teacher, why do you 
only want one solution when there are multiple ways 
to solve this problem?' and I was surprised. When I said 
tell me, they solved the problem in five different ways. 
Another student also said, 'Teacher, we can also set 
up this problem in other ways.' That student also asked 
the same problem in three different ways without 
changing the numbers and the plot of the event. I was 
surprised. Here is the result.” Teachers exemplified the 
questioning skill with those utterances.

One of the skills acquired within the scope of critical 
thinking skills of the activity of writing scenarios for 
mathematical operations is the generalization skill. 
The ability to make inferences is another skill that 
students acquire within the scope of critical thinking 
skills.

According to the teachers' opinions, one of the codes 
formed in relation to the effect of writing operation 
scenarios on higher-order thinking skills is creative 
thinking. Sub-codes of originality and fluency were 
formed depending on creative thinking. In the 
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originality sub-code, according to the quantitative 
findings, the least developed skills of the students in 
writing the scenario of the operation are originality. 
Teachers attribute this situation to the lack of 
vocabulary, the limitations of the environment in which 
the students live, the test-solving-oriented course, the 
insufficient level of parent education, the indifference 
of the student's parents, and the students' limited time 
with their peers or the environment outside of school. 
T7 stated his opinion by saying, "Students interact 
with a limited number of environments here. Because 
they do not go to a different place or environment 
outside of this environment, they think with a limited 
number of words. That's why they use similar words 
when writing operation scenarios." T9 said, "We are 
teaching test-oriented lessons with the students here 
according to the expectations of the parents. Since 
the test questions are in the same format and contain 
similar words, the student thinks in the same format 
and cannot think creatively." The teacher revealed the 
effect of test-solution-oriented teaching on creative 
thinking and emphasized the effect of vocabulary 
richness on scenario writing.

One of the skills acquired by the students in relation to 
creative thinking skills along with the activity of writing 
operation scenarios is fluency. It is an important gain 
in higher-order thinking skills for students to establish 
connections between words and concepts and to 
question words and concepts while writing operation 
scenarios. T2 emphasized fluency by saying, "With 
these activities, the students created a very nice 
integrity within the scenario they wrote. They do not 
use expressions that will cause expression disorder in 
the text. As a teacher, I am very happy for the students. 
I wish such an activity had been implemented." It can 
be said that it is important for students to organize 
the event by establishing a relationship between 
concepts and words in terms of fluency skills. T4 said, 
"I feel like I'm reading poetry when I read what the 
students wrote." The teacher approached fluency 
from a different angle. T6 said, "Students used to write, 
'My father gave me money,' and move on. Now they 
make connections like why he gave the money, what 
I'm going to do, and create integrity, there is a good 
flow." The teacher stated the relationship between 
fluency and integration. He expressed the effect of 
writing operation scenarios on students' acquisition of 
fluent expression skills.

Another impact of writing operation scenarios on 
students' higher-order thinking skills is the skill of 
associating mathematics with daily life. Sub-codes 
of concretizing abstract concepts and associating 
mathematical language with everyday language 
were formed depending on this code. In the sub-
code of concretizing the abstract concept, a more 
concrete explanation of abstract concepts such as 
solid, more, less, which were previously given in an 

abstract way, were emphasized while writing the 
story of the operation. In this regard, T4 said, “Me and 
our students used to ask the question in a short way 
before. For example, we were asking questions like 
'What is 12 less than five times 8? Because the layer 
remained abstract, the students did not understand 
and memorized it. Instead, my father bought eight 
boxes of eggs for our house. We put the eggs in the 
refrigerator. Each box contained five eggs. My mother 
made menemen with 12 of the eggs. Now, how many 
eggs do we have in our refrigerator?' stories written 
that way concretize the process.” The teacher 
exemplified the concretization of abstract concepts 
in mathematics.

Depending on the sub-code of associating 
mathematics with daily life, students associated 
the operation scenarios they wrote with examples 
from daily life. They reflected examples from their 
lives, such as going shopping, playing marbles, and 
the number of students at school, into the operation 
scenario. In this regard, T1 said, "We used to use only 
mathematical concepts in operations. We used to 
write like “25 plus 55 equals how much?”.  But with this 
activity, they make associations with examples from 
daily life. 'Because I kissed the hands of my elders on 
Eid, my elders gave me 550 liras of Eid pocket money. 
We went to the market to buy the jersey of my favorite 
team with the money. My father bargained with the 
seller. We bought the jersey of my favorite team for 
300 liras. How much money is left from my Eid pocket 
money?' They relate mathematical language to daily 
life as in the example.” The teacher concretized the 
subject with an example. Students included realistic 
mathematics education with the activity of writing 
operation scenarios.

Students' language and expression skills were also 
examined along with the activity of writing operation 
scenarios. In this context, consistency and structuring 
skills are also among the skills acquired by students. 
Depending on the consistency sub-code, the students 
revealed the consistency in the operation scenario 
writing activity, such as the harmony between 
the given values and the desired ones within the 
integrity of the scenario, and the sentences being a 
continuation of each other. In this regard, T2 said, “We 
didn't pay enough attention to the question writing 
activity before. We were solving the operations 
and problems given on the websites on the smart 
boards. That's why our writing skills were weak. 
When I asked them to write an essay in lessons other 
than mathematics, there created pieces of writing 
unrelated to the subject. For example, in the semester 
before the event, I had asked the students to describe 
their families. They had made such a narrative that it 
consisted of short and meaningless sentences like a 
telegram. While reading, I had thought what he was 
talking about here. After the activity, they started to 
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tell the story with a story structure by establishing a 
relationship between the concepts related to the 
given topic.” The teacher exemplified the consistency 
of the activity in terms of language and expression.

Structuring is one of the higher-order thinking skills 
that students acquired in terms of language and 
expression. Teachers stated that the problems arose 
from the weakening of students' thinking and writing 
skills due to the fact that test-oriented lessons were 
conducted before the activity and ready-made 
problems were asked to the students because the 
lessons were conducted from the websites in the 
digital environment weakened the structuring skills. T9 
said, "As teachers, we used to ask students structured 
questions from test booklets or digital environments. 
Students were reaching the answers to these 
questions in a classic way with a single method. With 
this activity, the students structured the questions very 
nicely by telling them as if they were a whole story, 
like an event that happened. In the following process, 
they started to ask a question by structuring it with 
different structures. This structuring skill also improved 
comprehension and narration skills. Moreover, the 
students are extremely satisfied and happy with this. 
When they heard you were coming, they couldn’t 
wait for the time to pass." The teacher emphasized 
the development of the students and the different 
gains they achieved with the structuring skill.

The findings and comments regarding the sub-
problem of "What are the teachers' opinions about 
the effect of the scenario writing activity on other 
areas?" are given below in Table 3:

Table 3 
Teachers' Opinions on the Effect of the Scenario 
Writing Activity on Other Areas
Theme Code Sub-Code f

Eff
e

c
ts
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n
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e
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A
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a
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Effects on Math

Loving math 9
Overcoming fear of math 8

Deciding on the solution to the 
problem

7

Attracting interest 9

Effects on 
Reading and 

Writing

Originality 5
Structuring 5

Loving to write 9
Fluency 7

Effects on Other 
Lessons

Questioning what is learned 9
Researching the source of 

information
9

Making interdisciplinary 
connections

9

Transfer of topics 9

Effects on 
Affective Traits

Self-confidence 7
Learned helplessness 5

Active participation in lessons 7

Effects on Life 
Skills

Communication with friends 9
Participation in activities 9

Social learning 9
Taking part in a group 9

Effects on 
Comprehension 

Skills

Decision-making skills 8
Ability to use information 7

Transferring information to different 
areas

8

When Table 3 is examined, it includes the opinions of 
teachers about the effect of the operation scenario 
writing activity on other areas. It was found that writing 
operation scenarios had an effect on mathematics, 
reading and writing skills, other lessons, affective 
characteristics, social life skills, and comprehension 
skills. According to the opinions of the teachers, writing 
an operation scenario had an effect on life skills.

Regarding the effect on mathematics, it was 
determined that students had gains such as loving 
mathematics, overcoming the fear of mathematics, 
deciding on the solution to the problem, and 
attracting interest. As is known, mathematics has the 
characteristic of being a lesson that is feared and not 
loved enough all over the world. However, according 
to the opinions of the teachers, the activity of writing 
operation scenarios increases students' love of 
mathematics. T3 said, "Well, the students are looking 
forward to the day you will come for the activity. They 
want me to continue the same activity. However, due 
to the nature of scientific research, I cannot do such 
a thing in order not to harm the validity and reliability 
of the research. Thanks to this activity, mathematics 
has become the most loved lesson. I especially 
think this is because students' thinking skills develop 
and they get positive feedback from you that their 
thoughts are correct." He told the story of how the 
activity turned mathematics from a feared subject 
to a loved one. T9 said, "I also had a fear of math in 
the past. I was experiencing this fear even when I 
started my profession. If such activities were done 
to us in due time, I could have loved mathematics 
too." The teacher concretized the subject by giving 
an example from his own life. In parallel with loving 
mathematics, overcoming the fear of mathematics is 
also mentioned.

Decision-making on problem solving is another skill that 
students acquired in the process. While students can 
write and read the problem, they cannot decide what 
to do in the operation, or they make wrong solutions or 
wait without solving the problem. In this regard, T5 said, 
"The students write and read the problem, but they 
could not decide what to do. When the student is told 
to do multiplication here, he can multiply multi-digit 
numbers. With the operation scenario, students know 
very well what to do in problem solving," revealing the 
contribution of the activity to deciding on the solution 
to the problem. T7 said, “The decision-making skill 
has not only developed in mathematics lessons, but 
it has also affected their decision-making regarding 
other lessons and daily life.” The teacher revealed the 
contribution of transferring math-related skills to other 
areas. The opinion that students' love of mathematics 
and overcoming the fear of mathematics increases 
their interest in mathematics was expressed by the 
teachers.



March 2025, Volume 17, Issue 3,

360

353-366

Regarding the effect of scenario writing on reading 
and writing, it was seen that it also contributed to 
skills such as originality, structuring, love of writing, 
and fluency. Depending on the originality code, the 
teachers expressed their satisfaction with the students 
writing their own scenarios for the operations. T6 
said, " I was very pleased that the students started to 
write their own stories with the activities carried out 
in the mathematics lesson. I think my students have 
reached the creation stage. There has also been an 
increase in the number of words my students use. The 
development in vocabulary increase has improved 
their ability to write in different ways with their own 
sentences in reading, writing and speaking skills." In 
parallel with the originality skill, the structuring skill is 
also one of the skills that students develop in the field 
of reading and writing. It is an important contribution 
that students adjust the flow of the event well and use 
words and concepts in place. Again, loving to write is 
one of the characteristics that improved with writing 
operation scenarios. Writing skills are among the 
ones that developed when students wrote operation 
scenarios. In this regard, all of the teachers stated that 
the students who did not like to pick up a pen and did 
not like to write before, now try to write. In this regard, 
T4 said, "Now my students want to write something 
and want to share what they write with me." The 
teacher revealed the contribution to writing skills. One 
of the skills that also developed together with writing 
skills is fluency.

Another area affected by the activity of writing 
scenarios for operations in mathematics lessons is its 
contribution to affective characteristics. In this regard, 
self-confidence, learned helplessness, and active 
participation in lessons are among the developing skills. 
As students participated in the activities and received 
feedback, their self-confidence developed and, 
consequently, they got rid of the problem of learned 
helplessness. Students who overcame the problem of 
learned helplessness also participated actively in the 
lesson. In this regard, all of the teachers expressed their 
views as follows: "Students had a fear and anxiety of 
mathematics because they experienced learned 
helplessness. Students with low self-confidence could 
not actively participate in the lessons. Now that the 
problem of learned helplessness has been eliminated 
with this activity, their self-confidence has developed. 
They actively participate in the lessons by taking the 
floor and stating that they want to do the operation.”

Life skills, which are among the 21st-century skills, are 
also affected by the operation scenario. Developing 
skills include communication with friends, participation 
in activities, social learning, and taking part in a group. 
With the lack of self-confidence created by the failure 
in mathematics in the students, learned helplessness 

occurs, and the student avoids communicating with 
his friends. As the self-confidence developed with the 
activities ensures active participation in the lessons, the 
student communicates with his friends to discuss the 
subject. T9 said, "My student, who never participated 
in the lessons before, now participates in the lesson, 
plays with his friends at recess, makes games with 
them, I realized that he was a hidden treasure." The 
teacher exemplified the acquisition of life skills through 
a student. According to the teachers, another skill that 
students gain with the scenario writing activity is the 
social learning skill. While a student is doing activities 
with his friends in the class, he learns in the group 
thanks to the feedback given to his friends what he is 
missing and cannot learn. T8 said, "What I saw during 
the activity was that the students who did not know 
were turning the feedback given to their friends into 
a gain for themselves. When he could not decide, 
he benefited from these feedbacks and shaped his 
own scenario while reading his friend's scenario." The 
teacher explained how social learning takes place in 
the classroom.

According to the teachers, one of the skills that the 
activity of writing the scenario of the mathematical 
operation has given the students is the comprehension 
skill. With this activity, students can make decisions 
about both problem solving in mathematics lessons 
and the subjects and activities of other lessons, and 
they can take action by thinking about what they can 
do. T4 said, "In my opinion, the most important skill this 
activity has given students is decision-making skills. I 
can say that they have gained such as making urgent 
and on-site decisions about what they will do and 
turning to produce solutions.” He exemplified decision 
making. The ability to use information is also one of 
the skills that the activity contributes to the students. 
The student acquires new knowledge from the 
information by transferring what he/she has learned 
in one field to other fields. Using information in the 
living area and making it a part of one's life are also 
among the gains. T1 said, "We had dealt with a topic 
related to the data learning area in math class the 
other day. In the next lesson, we did an activity about 
reading comprehension. When I asked the students 
a question, he explained what he understood by 
drawing shapes with graphs.” The teacher exemplified 
the development of comprehension skills. 

The findings and comments regarding the sub-
problem of "What are the students' opinions on the 
contribution of writing a mathematics scenario for 
solved problems to their higher-order thinking skills?" 
are presented in Table 4 below:
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Table 4 
Students' Views on the Contribution of Scenario 
Writing to Higher-Order Thinking Skills
Theme Code Sub-Code f

Eff
e

c
t 

o
n

 H
ig

h
e

r-
O

rd
e

r 
Th

in
ki

n
g

 S
ki

lls

Effect on Critical 
Thinking Skills

Establishing cause and effect 
relationships

12

Questioning 14

Generalization 14

Making inferences 12

Creative Thinking 
Skills

Originality 10

Fluency 18

Relating to Daily 
Life

Concretizing abstract concepts 18

Relating mathematical language 
to everyday language

18

Effect on 
Language and 
Expression Skills

Consistency 12

Structuring 10

The opinions of the students about the contribution 
of the activity  to their higher-order thinking skills are 
included in the table. As in the teachers' opinions, 
sub-codes were created based on the previously 
determined codes in the students' opinions. Student 
opinions on sub-codes are given below.

Depending on the cause-and-effect sub-code related 
to the critical thinking code, students can reveal the 
result of a cause by thinking about a subject together 
with its different aspects. In this regard, S1 said, "We 
used to immediately say the result when we were 
asked a question because we were used to the test. 
Now, while writing the scenario, we think about the 
operation, 'Why is this solved like this?' Sometimes 
I can even write more than one scenario for one 
solution. That's why I feel very happy," revealing the 
contribution of the scenario writing activity to the 
ability to establish cause and effect relationships. 

One of the higher-order thinking skills that the activity 
contributes to is the questioning skill. S4, 5, 6,7, 12, 13, 18 
said, "I no longer accept anything as right or wrong. 
I mix the information given to me with what I knew 
before, and after reading it well, I accept it as right or 
wrong. For example, I don't immediately accept the 
answer to a question given in mathematics as correct. 
I'm checking it" and exemplified the questioning skill. 
S9, 2, 3, 5, 11, 14, 15, 16 said, "I used to believe everything 
that was told to me and every solution was correct. 
Now I'm rolling it around in my head like 'Could 
this be?' I decide whether it is right or wrong after 
questioning the information and making sure." The 
student revealed the contribution of the activity to the 
questioning skill.

All of the students stated that they could not write 
sufficiently original scenarios in the scenario writing 
activity due to the inadequacy of their vocabulary. It 
was also stated that the inadequacy in reading books 
was also effective in that. The fact that the lessons 

in the schools are conducted with a focus on tests 
was shown as another obstacle to the development 
of originality. All of the students participating in the 
study emphasized the contribution of reading books 
to originality by saying, "We mostly solve tests in 
lessons. Therefore, our reading of books is limited or 
non-existent. That's why we have difficulty thinking 
differently." In addition, while examining the scenarios, 
it was also observed that the students wrote more 
original scenarios as the number of operations 
increased. It was determined that they wrote more 
original and fluent scenarios in cases requiring two 
or three operations compared to scenarios requiring 
one operation. In addition, it was concluded that the 
test-oriented course negatively affected the students' 
writing and thinking of original scenarios. Here, the 
opinions of teachers and students are consistent 
with each other. This reveals the consistency of the 
research. Fluency is one of the characteristics of 
creative thinking. It is the development that students 
are most happy with. In this regard, S1, 2, 3, 5, 7, 8, 9, 
11, 12, 13, 14, 15, 16, 17, 18 said, "We didn't like to write 
before, so we didn't write the questions. We also had 
difficulty reading what we wrote. That's why we were 
thinking limitedly. With these activities, we started to 
write well and read what we wrote," revealing fluency. 
Quantitative results also support student opinions.

Relating to daily life is another higher-order thinking 
skills that students acquire. Concretizing abstract 
concepts is one of the gains that the activity provides to 
students. Concepts that are abstract in mathematics 
are concretized with examples from daily life. In this 
regard, all of the students who participated in the 
activity said, "In the previous math class, we used to 
ask or write questions like 'What is half of 78' as in the 
tests. Now we make it more meaningful by saying it 
is divided into two equal parts. Also, while writing the 
scenario, we go to the market, shop, spend money, 
get change, share with our friends," concretizing the 
event. Relating mathematical language to everyday 
language is one of the gains students had in terms of 
realistic mathematics education. S5 said, "Now, when 
I go to the market or shopping, I can calculate my 
shopping in my mind, and I think whether I would have 
shopped better if I bought this or that." Language and 
expression skills are among the higher-order thinking 
skills that students gain. Consistency has provided 
effectiveness for students in writing scenarios. 
Students' opinions also support quantitative data. In 
the quantitative data, a significant difference was 
found between the pre-test and post-test in terms of 
consistency. All of the students said, "We used to think 
with the logic of test questions. Sometimes we could 
ask meaningless questions. Now we write the question 
by relating the reasons by turning it into an event or 
a story." S12 said, "I feel like a writer, I tell the question 
as if I'm telling a story," revealing the consistency. 
Structuring is one of the skills that students acquire. The 
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cause and results of the problem were structured and 
turned into a scenario. In this regard, all of the students 
participating in the study said, "We used to conduct 
mathematics lessons with numbers and concepts. 
Now, we are trying to tell the mathematical scenario 
from all aspects, as if telling a story. As the number of 
operations in the question increased, we started to 
write better. Because as the number of transactions 
increases, our perspective expands, and we think 
about the event differently, so we love to write," the 
students exemplified the structuring. The researchers’ 
observation and students’ opinions support each 
other. Researchers and different evaluators stated that 
students structured scenarios with increasing number 
of operations better. When a focus group interview 
was conducted with five teachers who were not part 
of the study group to explore the reasons behind this, 
the teachers explained that creating short fantasies 
is easier. However, forming longer fantasies requires 
higher-order thinking, longer durations of thought, and 
a more comprehensive approach — which may have 
led to this outcome. That's why it's better structured. 
It makes a better description. As the number of 
transactions increases, the student enters into details, 
and as the details increase, the student reveals his 
existing capacity. In this context, student opinions and 
teacher opinions support each other.

Table 5 
Students' Views on the Scenario Writing Activity

Theme Code Sub-Code f
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w
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 t
h

e
 A

c
ti

vi
ty

Most Liked

Story writing 18

Teachers' approach 9

Developing imagination 18

Gamification 18

Development of thought 9

Most Challenging

Originality 18

Structuring 18

Written expression 8

Test format 18

Suggestions

Reaching other students 18

Unconditional acceptance 2

Repetition of the activity 18

Relating to daily life 18

Table 5 presents the students' views on the activity 
of writing scenarios for mathematical operations. In 
the activity, codes of "most liked," "most challenging," 
and "suggestions" were formed. Sub-codes of story 
writing, teachers' approach, developing imagination, 
gamification, and development of thought were 
formed under the code of "most liked."

The story writing activity was the most liked scenario 
by all students. The students stated that they liked the 
activity very much because they perceived writing 
scenarios as a story writing activity. In this regard, 
the students expressed that they liked the activity by 
saying, "What I like the most is writing stories about 
the operations you give us." Another situation that 

students liked was the approach of the teachers 
who carried out the activities with students. All of 
the students emphasized unconditional acceptance 
by saying, "You approached us so well that I was 
looking forward to the day of this lesson. You treated 
everyone equally without discrimination, you didn't 
say anything bad or wrong to anyone, you made 
us find the right by saying 'how about we do it this 
way'." Another area that students like most about the 
activity is the development of imagination. In this 
regard, S15 said, "With the activity, I started to dream. 
As I dreamed, I realized that I was thinking better. For 
example, when I do an operation, I imagine myself as 
if I am living that operation and I am happy, so I loved 
this activity very much." He associated dreaming with 
loving math class.

Gamification is a popular feature of writing scenarios 
for mathematical operations. The students perceived 
the activity as a game. The development of students' 
thinking skills along with their imagination skills is one 
of the skills that students like.

According to the students' opinions in this activity, the 
most challenging skills were originality, structuring, 
written expression, and test format. The students stated 
that they had difficulty writing original scenarios. 
According to the students, the reasons for this are that; 
the lessons are conducted in a test format, the lack 
of vocabulary, and the reasons related to not reading 
enough books. In this regard, S14, who is studying at 
a school with a low socioeconomic status, said, "Our 
lessons are spent solving tests from the smart board 
in the class. My life consists of this environment. I have 
never been out of this environment. I've never been 
on vacation anywhere. I don't read much either. 
That's why I have to use the same words all the 
time when writing questions," revealing the reason 
for the originality problem and the limitations of the 
activity. Conducting test-oriented lessons and not 
giving enough space to expression activities also 
cause students to have difficulty in structuring due 
to the inadequacy of their vocabulary. Again, the 
lack of sufficient written expression activities is one 
of the challenging situations for the activity. Again, 
the test-oriented course leads to a limited number of 
written or oral expression activities. Conducting test-
solution-oriented lessons makes it easier for teachers. 
Using ready-made, structured resources on websites 
in the digital environment does not require additional 
work for teachers, so it directs teachers to conduct 
test-oriented lessons. In this regard, all of the students 
summarized the issue by saying, "We had difficulty 
writing questions at first because our teacher always 
had us solve tests." Test-oriented teaching can limit 
students' higher-order thinking skills.

Students had suggestions for the activity as well. 
These are the application and reaching of this 
activity to other students, frequent repetition of the 
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activity, associating it with daily life and unconditional 
acceptance. All of the students stated that the 
activity provided them with significant gains, and 
since they liked the activity, they also suggested that 
the activity be applied to other students. They wanted 
this activity to be repeated in the lessons. The reason is 
that it also contributes to their skills such as language 
and expression and comprehension outside of 
mathematics lessons. Again, the students suggested 
that relating the activity to daily life develops their 
imagination, so they suggested that mathematics 
lessons be related to daily life. Another suggestion 
from the students was an affective suggestion. The 
students stated that they saw with this activity that 
the unconditional acceptance of their teachers would 
increase their success in the lessons, so they wanted 
unconditional acceptance from their teachers. 

Discussion and Conclusion

An individual's ability to develop solutions to the 
problems they encounter in daily life indicates that 
they will be successful in expressing themselves and 
overcoming these problems. In this context, designing 
a scenario for a mathematically given numerical 
operation, coping with a problem, looking at the 
problem from a different perspective, and structuring 
the operation require higher-order skills. Therefore, it is 
a very important stage to instill higher-order thinking 
skills in students (Abosalem, 2016; Baş & Beyhan, 
2012; Kosasih, Supriyadi, Firmansyah & Rahminawati, 
2022; Muhibbuddin., Artika & Nurmaliah, 2023). In this 
context, it is seen that the scenario writing activities 
used in the study are effective in gaining higher-order 
thinking skills.

Badia & Becerril (2016) concluded in their study 
that thinking skills develop as the participants write 
scenarios in teacher education. Valdivia & Martinez 
(2019) concluded in their study that argumentative 
writing skills were acquired gradually by prospective 
teachers. Because when we look at the effect of 
scenario writing on higher-order thinking skills, it is 
seen that there was a significant difference at the 
p<.001 level and a difference of 26.72 points between 
the pre-test average (16.74) and the post-test average 
(43.46). This situation revealed that scenario writing 
has an effect on developing students' creative 
thinking, critical thinking, associating mathematical 
language with current language, and language and 
expression skills. This result is consistent with scenario-
based studies (Vijayaratnam, 2012; Setyowati, 2020). 
In addition, it was revealed that scenario writing 
establishes a strong relationship between higher-order 
thinking skills and that developing critical thinking skills 
facilitates associating mathematical concepts with 
daily life.

According to the opinions of teachers and students, 
it was determined that, with the sub-codes 

of establishing cause and effect relationships, 
questioning, generalization, making inferences, 
originality, fluency, concretizing abstract concepts, 
associating mathematical language with current 
language, and consistency, scenario writing positively 
affects higher-order thinking skills. According to the 
opinions of teachers and students, it was revealed that 
scenario writing has an effect on many other areas 
such as reading and writing, affective characteristics, 
life and comprehension skills, besides mathematics. 
In addition, it was observed that mathematical 
operations with a large number of operations 
contributed to students' more creative thinking. 
This result is consistent with the study conducted by 
Damsir, Zubaidah, Kusnadi and Rian (2022).

When the opinions of the students about the activities 
of writing scenarios for a mathematical operation are 
evaluated, it is seen that their story writing skills have 
developed, their approaches to their teachers have 
changed, their imagination skills have improved while 
looking for a solution to a subject or problem, they 
can easily gamify a subject, their thinking skills have 
developed, they have developed more original ideas,  
their fiction writing skills in their written expressions 
have developed and they communicate more easily 
with other students. This result is consistent with the 
study conducted by Yaman & Süğümlü (2009) in 
terms of students' participation in the lesson. This 
situation reveals that students show development 
both cognitively and affectively. In addition, it was 
also observed that scenario writing skills enabled 
students to move away from rote learning and 
participate effectively in lessons by using their creative 
and critical thinking skills, as it was handled with a 
student-centered approach rather than test-oriented 
lessons. Accordingly, students' self-confidence and 
self-expression skills have developed through the 
activities, and students have stated that activity-
based applications should be made in other lessons 
as well.

As a result, it was seen that the scenario writing 
activity generally developed higher-order thinking 
skills, and in particular, students' creative writing, 
critical thinking, structuring, consistency, imagination, 
problem solving, decision making and associating 
the subjects covered with daily life. When the 
current teaching theories related to mathematics 
lessons are examined in the literature, it is seen that 
realistic mathematics education (RME) contains the 
principles that include the above-mentioned skills of 
the students. In RME, the goals are medium and high 
level. In RME-based trainings, higher-order skills such 
as reasoning, communication, critical thinking, and 
problem solving-creation take place. In addition, it is 
known that in the theory, associations with daily life 
are made based on context scenarios (Çilingir-Altıner, 
2021; Zulkardi, 2002). Wathne and Carlsen (2024), in 



March 2025, Volume 17, Issue 3,

364

353-366

their study, concluded that multimodal mathematical 
reasoning in solving combinatorial problems enhances 
problem-solving, mathematical understanding, and 
reasoning skills. In addition, in this theory, students can 
reach higher-order thinking skills based on their own 
experiences and by combining mathematics with 
scenarios related to daily life, and they can include 
these skills in the learning process (Freudenthal, 
1991; Gravemeijer 1994; Demirdöğen & Kaçar, 2010). 
Therefore, the student can write a scenario-based 
problem (Çilingir-Altıner, 2021). From this point on, it 
can be suggested that different theoretical-based 
studies should be carried out by adopting the RME 
approach in the development of mathematical 
scenarios and problems and their integration in the 
teaching process. Based on the results, the following 
suggestions can be made:

Suggestions

•	 Teachers can use scenario writing activities 
in different lessons to develop students' 
higher-order thinking skills.

•	 Teachers can use scenario writing activities 
in mathematics and different lessons to 
develop students' affective and social 
aspects.

•	 This study was conducted with primary 
school third grade students. It can also be 
carried out in other grade levels and lessons. 
Various studies can be conducted through 
scenario writing in different lessons.

•	 One of the limitations of this study is that 
the parents' opinions could not be taken. 
Parent opinions on the activity can also be 
investigated.

•	 Research can be conducted to reveal the 
effect of the activity on eliminating the 
problems caused by students' learning 
difficulties.
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Abstract

Introduction

This study investigates the relationship between 
mathematical literacy and cognitive flexibility in solving 
complex problems among Indonesian elementary school 
students aged 9–10 n = 78. Utilizing a mixed-methods 
approach, the research combined quantitative testing 
and qualitative interviews to provide a comprehensive 
understanding of this relationship. The findings indicate 
that students with higher levels of both literacy and 
flexibility performed significantly better in problem-solving. 
However, students with high flexibility but low literacy 
struggled to grasp mathematical concepts while those 
with high literacy but low flexibility showed rigid problem-
solving approaches. Despite these differences, all students 
demonstrated potential for improvement with adequate 
teacher support. These results emphasize the importance 
of tailored educational strategies to enhance both 
mathematical literacy and cognitive flexibility especially in 
developing countries like Indonesia.

Mathematical problem-solving and reading difficulties 
throughout childhood have significant long-term 

effects on educational achievement, income wealth and 
health outcomes in adulthood (Baumann et al., 2024). 
Therefore, concerns over mathematical literacy have been 
growing considerably (Baumann et al., 2024; Cordova Jr 
et al., 2024; Sitopu et al., 2024; Ureña et al., 2024). In today’s 
culture there is an increasing need for individuals to possess 
the ability to comprehend and analyze mathematical 
concepts to effectively apply knowledge. The application 
of mathematical literacy in understanding mathematical 
concepts requires more than just knowledge of “school” 
mathematics (Abbas et al., 2024).

Besides mathematical literacy, cognitive flexibility is also 
crucial in mathematics learning. Learners need cognitive 
flexibility to navigate life challenges in the information 
age. Prior studies have investigated cognitive flexibility 
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of elementary school students (Rahayuningsih et 
al., 2020), devised open-ended tools to examine 
students’ cognitive flexibility (Rahayuningsih et 
al., 2021) and examined the cognitive flexibility 
of prospective teachers in conducting learning 
during the COVID-19 pandemic (Muzaini et al., 2021). 
Other research explored the relationship between 
elementary school students’ cognitive flexibility and 
self-efficacy and scrutinized cognitive flexibility in 
relation to geometrical figure apprehension with 
the help of new auxiliary elements (Muzaini et al., 
2023). However previous studies have predominantly 
examined cognitive flexibility and mathematical 
literacy as separate constructs. The interplay between 
these two cognitive attributes remains unexplored 
particularly in the Indonesian context where 
mathematical literacy continues to pose significant 
challenges. This is evidenced by consistently low PISA 
scores in mathematics highlighting a critical need for 
interventions to enhance both mathematical literacy 
and cognitive flexibility among Indonesian students 
(Stacey et al., 2011; Fadlila et al., 2021; Machromah 
et al., 2020). This study aims to address this gap 
by examining the relationship between cognitive 
flexibility and mathematical literacy providing insights 
to inform educational practices in Indonesia. 

Past studies have not yet investigated the correlation 
between cognitive flexibility and the mathematical 
literacy of elementary school students. Hence, it is 
imperative to conduct a new study to demonstrate 
diverse attributes of students’ cognitive abilities in 
comprehending intricate mathematical concepts. To 
address the issue, the current study was conducted 
to reveal the correlation between elementary school 
students’ cognitive flexibility and mathematical 
literacy using literacy-based problem-solving tasks. 
This study answered two research questions as follows:

•	 What is the correlation between 
elementary students’ cognitive flexibility 
and mathematical literacy?

•	 What are the attributes of students’ 
cognitive flexibility when addressing 
mathematics problems that involve 
literacy?

Literature Review

Cognitive Flexibility

Working memory capacity (WMC) helps to keep 
cognitive processes memory and attention organized 
based on information relevant to the task at hand (Awh 
& Vogel, 2008; Conway et al., 2001). WMC differences 
enable multiple and varied cognitive abilities (Gruszka 
& Nęcka, 2017; Hambrick & Meinz, 2011; Hicks et al., 
2015). Individuals with higher WMC have greater fluid 
intelligence which is the ability to solve new reasoning 
problems (Kane et al., 2005). They also exhibit superior 

ability to execute intricate cognitively challenging 
procedures in comparison to those with lower working 
memory capacity (Barrett et al., 2004; Thomassin et 
al., 2015). An individual with a larger WMC is more 
adept at adapting to new tasks and can modify their 
cognitive framework more effectively (Colflesh & 
Conway, 2007; Rummel & Boywitt, 2014; Weldon et al., 
2013) which is a characteristic of cognitive flexibility 
(Ionescu, 2012). 

Cognitive flexibility is the capacity to adapt one’s 
work methods to changing task requirements (Pelczer 
et al., 2013). Cognitive flexibility can be understood 
through the lens of three main constructs: cognitive 
variety, cognitive novelty and change in cognitive 
framing (Furr, 2009; Spiro et al., 1992). Cognitive 
variety is the diversity of problem-solving thinking 
patterns in a group (Eisenhardt et al., 2010) or the 
diversity of cognitive patterns or views (Furr, 2009). 
Cognitive novelty relates to ideas connected to 
learning content and students’ overall mastery of the 
content (Orion & Hofstein, 1994) or the addition of an 
external perspective (Furr, 2009). Change in cognitive 
framing is a phenomenon that may occur from the 
influence of an external perspective such as previous 
contextual experience. Cognitive framing attempts to 
address new problems using previously used solutions 
(Goncalo et al., 2010). Cognitive flexibility is a viable 
alternative for identifying specific qualities of high 
achieving mathematical creative abilities for the 
reasons outlined above. In this research, students’ 
mathematical cognitive flexibility was measured 
using indicators of cognitive variety, cognitive novelty 
and change in cognitive framing. Figure 1 presents the 
indicators used to examine students’ mathematical 
cognitive flexibility, adopted from Rahayuningsih 
(2023).

Table 1
Indicators of mathematical cognitive flexibility 

Rahayuningsih et al. (2023)
No Indicators of 

mathematical creative 
thinking ability

Operational Definition

1 Cognitive novelty Find new strategies for solving a 
problem.
Display a new mindset

2 Cognitive variety Plan and use various resolution 
strategies when faced with 
complex problems and 
deadlocks.
Change the problem-solving 
strategy when faced with 
deadlocks
Think of different ways to solve 
the problem.
Provide a variety of ways to solve 
the problem

3 Cognitive framing Take detailed steps to find a 
deeper meaning for the answer 
or solution to the problem.
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Mathematical Literacy

To address the 21st century needs, learners need to 
improve their literacy skills (Haara et al., 2017; Hayati 
& Kamid, 2019; Manfreda et al., 2021). Mathematical 
literacy refers to an individual’s capacity to utilize 
mathematical concepts, methods, facts and 
instruments to describe explain and predict a 
phenomenon (Slyamkhan et al., 2022). When it comes 
to learning particularly mathematics learning, the 
desired outcome for pupils is not only to possess the 
ability to count but also to use mathematical concepts 
in addressing real-life issues.

Mathematical literacy plays a critical role in education 
as it helps students develop the ability to analyze, 
justify and express creative solutions to problems in 
various situations and contexts (Liu et al., 2018). The 
problem-solving process in mathematical literacy goes 
beyond routine mathematical tasks encompassing 
the resolution of contextual problems. Context-
based exemplary problems can stimulate students 
to acquire knowledge, enhance perseverance and 
foster creativity in finding appropriate problem-
solving strategies.

Moreover, research highlights a strong relationship 
between mathematical literacy and cognitive 
flexibility, a core executive function that refers to the 
ability to adapt to varying tasks perspectives or rules 
when solving problems. According to Magalhães et 
al. (2020), cognitive flexibility significantly contributes 
to academic achievement particularly in literacy and 
mathematics even after controlling for variables such 
as fluid intelligence inhibitory control working memory 
and planning. This suggests that students with strong 
cognitive flexibility skills are better equipped to 
comprehend and apply mathematics across different 
contexts.

Cognitive flexibility enables students to switch focus 
between different dimensions of mathematical 
problems, integrate new information, and apply 
adaptive problem-solving strategies. This capability is 
crucial for mathematical literacy as it allows students 
to:

1.	 Formulate Problems: Transform real-world 
situations into mathematically relevant 
representations.

2.	 Apply Mathematical Concepts: Flexibly 
utilize mathematical procedures and 
concepts to derive solutions.

3.	 Interpret Results: Relate mathematical 
outcomes back to the original problem 
context.

The development of mathematical literacy and 
cognitive flexibility is interconnected and mutually 
reinforcing. Cognitive flexibility enhances students’ 

ability to tackle complex problems and make decisions 
in dynamic contexts a skill essential for mathematical 
literacy (Diamond, 2013). Magalhães et al. (2020) 
further emphasize that the impact of cognitive 
flexibility becomes more pronounced in older 
students, grades 4 and 6, compared to younger ones. 
This underscores the growing reliance on advanced 
executive functions as tasks in mathematical literacy 
increase in complexity.

Methods

Design and Research Setting

This study employed an exploratory mixed methods 
research design as described by Vimala Judy 
Kamalodeen (2016). This approach was selected to 
comprehensively explore the correlation between 
mathematical literacy and cognitive flexibility as 
well as to examine students' cognitive traits when 
solving literacy-based mathematical problems. 
The exploratory mixed methods design combines 
quantitative and qualitative data collection and 
analysis enabling a nuanced understanding of the 
relationship between the two variables.

The research was conducted sequentially over a period 
of 12 months from January to December in five public 
elementary schools located in Malang Indonesia. At 
the start of the school term, mathematical literacy 
and cognitive flexibility tasks were distributed to assess 
the abilities of the participants. A 4-week observation 
period was conducted to evaluate students' 
engagement and clarify task comprehension. The 
quantitative phase of the study analyzed test scores 
to establish the relationship between mathematical 
literacy and cognitive flexibility. In the qualitative 
phase, interviews were conducted with 14 students 
representing four categories of cognitive and 
mathematical literacy profiles: TT High Cognitive 
Flexibility and High Mathematical Literacy; TR High 
Cognitive Flexibility and Low Mathematical Literacy; 
RT Low Cognitive Flexibility and High Mathematical 
Literacy and RR Low Cognitive Flexibility and Low 
Mathematical Literacy. This sequential design ensured 
a robust examination of trends within each group 
while integrating the findings from both quantitative 
and qualitative data.

Participants

A total of 78 elementary school students aged 9–10 
years were purposively selected as participants. 
These students represented a diverse socioeconomic 
background from five public schools in Malang. Inclusion 
criteria ensured that all participants possessed basic 
reading and arithmetic skills necessary for engaging 
with the literacy-based mathematical tasks. Exclusion 
criteria included students with cognitive impairments 
or significant learning difficulties as identified by their 
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teachers. For the qualitative phase 14 participants were 
selected based on their test performance to represent 
each of the four cognitive and mathematical literacy 
categories TT TR RT RR. Demographic data including 
gender, age, socioeconomic status, family income, 
parental occupation and education and religion were 
also collected to contextualize the analysis.

Data Collection

The study utilized four mathematical tasks to assess 
students’ mathematical literacy and four cognitive 
flexibility tasks to measure their adaptive thinking 
capabilities. These tasks were distributed during a 
structured classroom session under the supervision of 
trained proctors. The tasks were designed to capture 
both problem-solving accuracy and the strategies 
employed by students.

1.	 Mathematical Literacy Tasks
The mathematical literacy tasks 
emphasized real-world problem-solving, 
requiring students to interpret data 
and apply mathematical concepts. For 
example: Calculating the number of trees 
in a park based on given percentages; 
Determining the volume of water needed 
to fill a swimming pool; Estimating travel 
time between two cities based on a map 
scale and a given speed; Interpreting a bar 
chart to draw conclusions about students' 
interest in mathematics at different schools.

2.	 Cognitive Flexibility Tasks
The cognitive flexibility tasks challenged 
students to adapt strategies and think 
creatively. Examples include: Developing a 
strategy to win a mathematical game with 
specified rules; Exploring multiple methods 
to calculate areas of geometric shapes; 
Solving a logical problem involving prime 
numbers; Analyzing height-weight data to 
create and interpret graphs; The sessions 
were supplemented with video recordings 
and interview transcripts to document the 
students' problem-solving approaches and 
rationale.

Figura 1. 
Flowchart of the exploratory mixed methods research 
design research process

Research Instruments

In this study two instruments were used: Test 1; 4 test 
items to measure mathematical literacy skills and 
Test 2; 4 test items to measure cognitive flexibility. All 
instruments are valid according to Matteson (2006). 
Relevant content has been evaluated by experts 
using content validation procedures (Yusoff, 2019), a 
common procedure for assessing validity (Huang et 
al., 2019). The reliability coefficient of the instruments 
was estimated using the Cronbach Alpha formula. This 
is the most common internal measure of consistency 
in social, behavioral and educational sciences and is 
usually interpreted as the average of all possible split-
half coefficients (Mohajan, 2017). The tests were used 
to measure the subjects' mathematical literacy and 
cognitive flexibility. The mathematical literacy test 
consists of four items with a reliability coefficient of 
0.59. The cognitive flexibility test also consists of four 
items with a reliability coefficient of 0.55.

Data collection was carried out by administering 
the tests to students. The students then completed 
the tests. Subsequently, the scores from both tests 
were analyzed using descriptive statistics; mean, 
mode, median and variance and inferential statistics. 
Descriptive statistics were used to describe the data 
while inferential statistics were used to determine 
whether there were significant differences in the 
effects of mathematical literacy skills on cognitive 
flexibility among students. Analysis was performed 
using the SPSS software package. One of the 
instruments used is presented below; for further details 
readers can refer to the appendix of this article.

Mathematical Literacy Tasks

•	 There are 200 trees in the park. 40% of the 
trees are mango trees, 30% are coconut 
trees, and the rest are other trees. How 
many other trees are there in the park?

•	 A rectangular swimming pool is 20 meters 
long and 15 meters wide. If the pool is to be 
filled with water to a depth of 1 meter, how 
many liters of water will be needed?

•	 On a map with a scale of 1:500,000, the 
distance between two cities is 4 cm. How 
long does it take to travel between the two 
cities at 60 km/hour?

•	 The number of students attending 
multiple institutions who have an affinity 
for mathematics subjects is represented 
in a bar chart. 60% of students attend 
School A, 50% attend School B, 40% attend 
School C, and 30% attend School D. Draw 
a conclusion regarding the interest of 
students in mathematics at each of the 
four institutions using this information.

Cognitive Flexibility Tasks

•	 In a math game, there are 10 cards with 
numbers 1 to 10. Two players take turns 
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taking one card from the pile of cards. The 
player who first reaches a total value of 15 
by adding up the values of the cards they 
take will be the winner. Make a strategy to 
win this game.

•	 In a geometric drawing, there are several 
triangles, rectangles, and circles. Calculate 
the total area of all the flat shapes in 
different ways.

•	 A number X is a positive odd number. If X 
is multiplied by 2 and subtracted by 3, the 
result is a prime even number. Find the 
value of X.

•	 In a data table, there is information about 
the height and weight of students in a class. 
Make a graph showing the relationship 
between the student's height and weight. 
Give an interpretation of the graph.

Two validated instruments were used to measure the 
study variables:

1.	 Mathematical Literacy Test: Consisted of 4 
items with a reliability coefficient Cronbach 
Alpha of 0.59.

2.	 Cognitive Flexibility Test: Consisted of 4 
items, measuring cognitive novelty, variety, 
and framing, with a reliability coefficient of 
0.55.

The validation process involved expert reviews 
from two mathematics education specialists. They 
evaluated the content alignment with the curriculum 
the clarity of instructions and the relevance of the test 
items. Pilot testing on a small group of students n = 10 
was conducted to refine the tasks further.

The scores from these instruments were analyzed 
using descriptive statistics; mean, mode ,median and 
variance and inferential statistics to examine the 
relationship between the variables. The analysis was 
performed using SPSS with normality and linearity tests 
confirming the suitability of the data for regression 
analysis. Results revealed a strong correlation between 
mathematical literacy and cognitive flexibility.

The research followed a systematic flow:

1.	 Quantitative Phase: Assessment of 
mathematical literacy and cognitive 
flexibility using structured tasks. Scores 
were analyzed statistically to establish 
correlations.

2.	 Qualitative Phase: In-depth interviews were 
conducted with selected participants to 
explore their cognitive traits and problem-
solving strategies.

Integration: Findings from both phases were 
triangulated to provide a comprehensive 
understanding of students' abilities.

The mixed methods approach enabled the integration 
of quantitative results and qualitative insights, offering 
a detailed perspective on how mathematical literacy 
and cognitive flexibility interact in elementary school 
contexts.

Results

Quantitative Findings

Descriptive Statistics

Table 2
Descriptive Statistics of Participants’ Mathematical 

Literacy

Statistical Data Score

Mean 75.96

Median 80.00

Modus 90.00

Standard Deviation 12.48

Minimum 50.00

Maximum 90.00

Number of Samples 78

Mathematical Literacy Data Interpretation:

The statistical analysis in Table 2 revealed that 
the majority of students in the sample possessed 
commendable mathematical literacy, as indicated 
by a mean of 75.96. This finding suggested that these 
students already had the capacity to effectively adjust 
to unfamiliar circumstances, employ diverse problem-
solving approaches, and demonstrate mathematical 
literacy when resolving mathematical issues. However, 
there existed a range of skill levels across pupils, as seen 
by a standard deviation of 12.48. A median score of 
80.00 signified that 50% of the sample possessed skills 
that were superior to the norm, while the remaining 
50% had abilities that were below average. Notably, 
a mode of 90.00 indicated the presence of a distinct 
cluster of individuals in the sample who possessed 
exceptional mathematical literacy.

Table 3
Descriptive Statistics of Participants’ Cognitive 
Flexibility

Statistical Data Score

Mean 84.81

Median 85.00

Modus 85.00

Standard Deviation 7.45

Minimum 70.00

Maximum 95.00

Number of Samples 78

Cognitive Flexibility Data Interpretation:

According to the descriptive statistics in Table 3, the 
average student in the sample demonstrated excellent 
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mathematical cognitive flexibility, with a mean score 
of 84.81. This finding indicated that students in this 
study possessed a high level of proficiency in adjusting 
to unfamiliar circumstances, employing diverse 
problem-solving techniques, and demonstrating 
cognitive flexibility when tackling mathematical 
problems. The students in this sample demonstrated 
a high level of ability, as indicated by the median 
value of 85.00. This showed that half of the students 
possessed above average ability, while the other 
half had below average ability. Notably, the mode 
value of 85.00 indicated the presence of a substantial 
cluster of individuals in the sample who possessed 
exceptional mathematical cognitive flexibility. While 
there was some variance in students’ cognitive 
flexibility, as evidenced by the standard deviation of 
7.45, this variation was rather little when compared 
to the average ability. These findings indicated that 
most pupils in the sample demonstrated advanced 
mathematics cognitive flexibility skills.

Inferential Statistics

Table 4
Residual Normality Test Result

Data P Sig Conclusion

Mathematical literacy on cognitive 
flexibility

0.051 Normal

The Kolmogorov-Smirnov test was used to assess 
the normality of residuals in relation to participants’ 
mathematical literacy and cognitive flexibility. The 
test result in Table 4 yielded a value of 0.051 indicating 
that the residual data for these two variables followed 
a normal distribution as Sig. was greater > than 0.05. 
Subsequently another statistical test was conducted. 
The linearity test was done to determine the presence 
of linearity between the two datasets.

Table 5
Linearity Test Result

Data Deviation from Linearity

Mathematical literacy on 
cognitive flexibility

0.61

Table 5 shows that the deviation from linearity 
between mathematical literacy and cognitive 
flexibility was 0.61, exceeding the threshold of 0.05. 
The test result suggested a strong correlation between 
the participants’ mathematical literacy and cognitive 
flexibility.

Table 6
R-Square Analysis Result

Data R Square
Adjusted R 
Square

Mathematical literacy on 
cognitive flexibility

0.631 0.626

According to Table 6 the R-Square value was 0.631 or 
63.1%. This figure indicated that 63.1% of the variation 
in cognitive flexibility dependent variable can be 
explained by mathematical literacy independent 
variable whereas the remaining variation was 
impacted by other variables not considered in 
the study. Based on the R-Square value it can be 
inferred that cognitive flexibility strongly affected the 
mathematical literacy of elementary school students 
as indicated by an R-Square value ranging from 0.600 
to 0.799.

Table 7
Hypothesis Testing 

Data
Constant Regression 

Coefficient P Sig.

Mathematical literacy and 
cognitive flexibility

48.802 0.474 0.000

According to Table 7 the constant value a was 48.802 
suggesting that when mathematical literacy was zero 
the cognitive flexibility remained consistent at 48.802. 
The regression coefficient b was 0.474 indicating 
that a 1% improvement in mathematical literacy was 
associated with a 0.474 increase in cognitive flexibility. 
If plugged into the equation Y = a + bx the equation Y 
= 48.802 + 0.474x was obtained. The significance value 
was 0.000 showing that the alternative hypothesis 
H1 was accepted and the null hypothesis H0 was 
rejected as the significance value was less than 0.05. 
Therefore, it may be concluded that mathematical 
literacy had an impact on the cognitive flexibility of 
elementary school students.

Qualitative Findings

Students’ cognitive characteristics are categorized 
into four groups namely: 1 individuals with both high 
cognitive flexibility and high mathematical literacy 
TT; 2 individuals with high cognitive flexibility but 
low mathematical literacy TR; 3 individuals with low 
cognitive flexibility but high mathematical literacy 
RT; 4 individuals with both low cognitive flexibility and 
low mathematical literacy RR. The following sections 
provide an account of the findings pertaining to each 
category of students’ cognitive characteristics.

Individuals with both high cognitive flexibility and high 
mathematical literacy represented by TT

The qualitative data analysis results revealed 
intriguing findings concerning students’ cognitive 
attributes when addressing mathematical literacy 
issues. These findings offer a more comprehensive 
understanding of students’ cognitive processes and 
learning strategies when engaging in intricate tasks. 
A notable attribute is the students’ ability to tackle 
difficulties in unconventional and inventive manners. 
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This demonstrates that these students possessed a 
strong capacity for cognitive flexibility and were 
unafraid to experiment with novel problem-solving 
strategies. Cognitive flexibility plays a crucial role 
in solving mathematical literacy problems, as these 
problems typically lack a single definitive solution. 
Consequently, students must identify the most suitable 
method for the situation. The following excerpts of 
interviews with research participants corroborate the 
findings.

Interview with Student 1:

Interviewer: "Can you tell me about how you solved 
math problem No. 1 while pointing at the question 
sheet yesterday?"

Students 1: "At first I tried using the method I used to 
apply in this situation, but it didn’t work. Then I tried 
several other ways, and finally I found a new and 
easier way to solve it."

Interview with Student 2:

Interviewer: "What made you confident that your 
answer to question No. 1 was correct?" pointing to the 
question sheet

Student 2: "I was convinced it was correct because 
I’ve tried several different ways to solve it, and they 
all produced the same answer. Apart from that, I can 
also explain clearly how I got the answer."

Interview with a Mathematics Teacher:

Interviewer: " What do you think makes your students 
so creative in solving math problems?"

Teacher: "I think they are used to student-centered 
learning, where they are encouraged to try new 
ideas and learn from their mistakes. This helps them 
develop cognitive flexibility and the confidence to try 
unusual approaches to solving a problem in math."

Figure 2 
Student worksheet

Despite employing diverse approaches, students in this 
study consistently exhibited a strong comprehension 
of the fundamental mathematical principles. This 

demonstrates that their creativity was not solely 
reliant on intuition but was also bolstered by extensive 
knowledge. A skilled problem solver is characterized by 
their capacity to effectively utilize information in many 
contexts. In addition to individual cognitive capacities, 
this investigation also demonstrated the significance 
of communication skills in resolving mathematical 
literacy problems. Participants who possessed the 
capability to elucidate their reasoning and methods 
in a coherent and organized fashion seemed to have 
commendable communication aptitude and the 
proficiency to express their concepts with efficacy. 
Proficiency in this skill is crucial for effective teamwork 
and cooperative learning, both of which play a 
significant role in the problem-solving process. The 
following sections contain interview excerpts and a 
student’s work result to support the findings.

Interview with Student 4:

Interviewer: "Can you tell me about how you learned 
to solve math problems in a different way?"

Student 4: "I learn from my friends. When they do 
math problems in different ways, I try to understand 
it and apply it to other problems. I also like looking for 
online tutorials and watching YouTube videos about 
creative ways to solve math problems."

Interview with Student 5:

Interviewer: " Have you ever had difficulty solving 
math problems? How did you handle it?"

Student 5: " Yes of course. Sometimes I feel frustrated 
when I can’t solve math problems the way I usually do. 
But I always try to find another solution. I usually ask 
my teacher or my friends, or I look for the information 
on the internet."

Mathematics Teachers:

Interview with Teacher 1:

Interviewer: "What do you think is the most important 
thing in mathematics instruction?”

Teacher 1: "In my opinion, mathematics instruction 
should help students develop critical and creative 
thinking skills. I want them to not only be able to solve 
math problems the right way, but also be able to 
understand the underlying concepts and apply their 
knowledge in different situations."

Interview with Teacher 2:

Interviewer: "How do you encourage your students to 
dare to try different ways of solving math problems?"

Teacher 2: " I provide them with open-ended math 
assignments, where students don’t have just one 
correct answer. I also encourage them to collaborate 
with their friends and share ideas with each other. This 
helps them to learn from each other and develops 
their confidence to try new things.
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Figure 3 
Student worksheet

Individuals with high cognitive flexibility but low 
mathematical literacy TR

Individuals in the TR group category exhibited strong 
abilities in adapting to new situations and using various 
strategies to solve mathematical problems. They 
possessed the ability to think creatively and come up 
with novel solutions. They also demonstrated a great 
level of cognitive flexibility when it came to thinking 
mathematically. Despite having a high degree of 
cognitive flexibility, students in the TR category 
nevertheless struggled to grasp basic mathematical 
ideas. They found some difficulties in making the 
connection between the fundamental principles 
and their problem-solving methods and knowledge 
as a result. They might therefore occasionally be 
unable to perform arithmetic problems correctly and 
consistently.

Interview with Student 7 Category TR:

Interview: "Can you tell us about how you solved 
math problem no. 4? I noticed you used a different 
method than most of your friends."

Student 7: "Yes, I like trying different ways to solve 
math problems. I think it’s more interesting and 
challenging. Sometimes I find a way that is easier and 
faster than the usual way."

Interview: " Have you ever had difficulty solving math 
problems?"

Student 7: "Yes, sometimes I am confused by the 
concepts taught in class. I understand how to solve 
the problem, but I don’t always understand why it 
works."

Interview: " How did you overcome these difficulties?"

Student 7: "Usually I ask my teacher or my friend who 
is smarter in mathematics. I also look for explanations 

on the internet or from math books."

Interview with Teacher:

Interview: "Can you describe the math skills 
possessed by the student named Reid using a 
pseudonym Student 7?”

Teacher: "Reid has a unique ability to solve 
mathematical problems. He always finds new 
and creative ways to solve problems. But he also 
often makes mistakes because he doesn’t always 
understand the underlying concepts."

Interview: "What would you do to help Reid improve 
his understanding of math concepts?”

Teacher: " I would provide him with more varied math 
assignments, and I would also help him connect math 
concepts to concrete, real-life examples. I hope that 
this way he can understand mathematics better and 
reach his potential."

Students in the TR group exhibited variability in their 
ability to articulate their problem-solving strategies in 
mathematics. Certain pupils possessed the ability to 
express their thoughts coherently and methodically, 
whereas others struggled to communicate their 
ideas with proficiency. This demonstrates that their 
capacity for communication did not consistently align 
with their cognitive capacities. Students classified as 
TR typically had a diminished sense of self-assurance 
in their mathematical aptitude. This can be attributed 
to adverse learning experiences in the past or to their 
struggle in comprehending key mathematical ideas. 
A lack of self-assurance may impede their motivation 
to acquire mathematical knowledge and engage in 
problem-solving activities.

Interview with Student 8 Category TR:

Interviewer: " Can you explain how you solved 
problem number 3?"

Student 8: " I first tried ... , but it didn't work. Then I tried 
... , and finally I found an easier way with ... ."

Interview with Student 9 Category TR:

Interviewer: "Can you explain why you chose this 
method to solve problem No. 4?"

Student 9: "I'm not sure, but I think this is the easiest and 
fastest way. I don't really understand the concepts 
used in this problem."

Interview with Student 10 Category TR:

Interviewer: "How do you feel about your math skills?"

Student 10: "I don't think I'm very good at math. I often 
make mistakes and don't always understand what is 
taught in class."

Interview with Student 11 Category TR:

Interviewer: " Do you like solving math problems?"
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Student 11: “Not really. I feel frustrated when I can't 
solve math problems correctly. I'd rather do other 
easier subjects."

Individuals with low cognitive flexibility but high 
mathematical literacy RT

Several intriguing cognitive traits were discovered in 
pupils in the RT category, as indicated by the findings 
of the qualitative study. Students classified in the RT 
category exhibited a proficient comprehension of 
fundamental mathematical principles and possessed 
the ability to accurately employ mathematical 
terminology. They possessed the ability to carefully 
comprehend and analyze mathematical problems, 
effectively identifying pertinent information required 
to solve them. Although possessing a solid grasp of 
mathematical principles, students in the RT category 
struggled with adjusting to unfamiliar scenarios and 
devising innovative approaches to problem-solving. 
They exhibited a tendency to adhere to the ways 
they learned previously and encountered challenges 
in formulating novel strategies to tackle intricate 
problems.

Interviewer: "Can you try to explain how you would 
solve this problem? About 10 circles and triangles?"

Student 12: "Okay. First of all, I need to understand the 
information given in the problem. There are 10 circles 
arranged into 5 large triangles and 5 small triangles. 
Then, I need to know what the problem is asking 
about, namely the total number of triangles."

Interviewer: "How would you calculate the total 
number of triangles?"

Student 12: "I remember that the total number of 
triangles is the sum of the number of large triangles 
and the number of small triangles. So, I need to 
calculate the number separately."

Interviewer: "How do you count the number of large 
triangles and small triangles?"

Student 12: "From the information given in the problem, 
we know that there are 5 large triangles and 5 small 
triangles. So, the number of large triangles is 5 and 
the number of small triangles is 5."

Interviewer: "Good. Then, how do you get the total 
number of triangles?"

Student 12: "To get the total number of triangles, I 
need to add the number of large triangles and the 
number of small triangles. So, 5 large triangles + 5 
small triangles = 10 total triangles."

Based on the interview excerpts it can be concluded 
that: 1) the student comprehended the concept of 
addition and the correlation between the quantity 
of large and small triangles and the total number 
of triangles; 2) the student could identify pertinent 
information in the problem specifically the number of 
circles large triangles and small triangles; 3) the student 
was focused on the learned addition method and did 
not attempt alternative problem-solving strategies 

and 4) the student was capable of articulating their 
reasoning and the sequential steps taken to solve the 
problem in a clear and organized manner.

Students classified as RT typically possessed proficient 
communication skills, especially in articulating their 
reasoning and strategies for resolving mathematical 
problems. They possessed the ability to express 
their views with clarity and organization and were 
capable of offering coherent justifications for their 
actions. Students in this category also had a strong 
sense of self-confidence in their capacity to solve 
mathematical issues, however they might require 
assistance in identifying the appropriate problem-
solving. Although pupils in the RT group showed 
several restrictions, they demonstrated the capacity 
to enhance their mathematical skills. Their strong 
mathematical literacy is a valuable advantage that, 
with appropriate assistance, can facilitate their 
comprehension and acquisition of mathematical 
concepts.

Interviewer: "Can you tell me about what you see in 
this bar chart?"

Student 13: "This diagram shows the percentage of 
students in four schools who like mathematics. School 
A has the highest percentage, namely 60%, followed 
by School B with 50%, School C with 40%, and School 
D with 30%."

Interviewer: "Based on this information, what is your 
conclusion about students’ interest in mathematics at 
these four schools?"

Student 13: "In general, students’ interest in 
mathematics in the four schools varies. School A has 
the highest interest, followed by School B, School C, 
and School D which has the lowest interest."

Interviewer: "Can you provide further explanation 
about the differences in student interests in 
mathematics among the four schools?"

Student 13: "There may be several factors that cause 
these differences in student interest. It could be due 
to different teaching methods, the school learning 
environment, or even the student’s personal interest 
in mathematics."

Interviewer: "In your opinion, what can be done to 
increase students’ interest in mathematics in these 
schools?"

Student 13: "Perhaps teachers can use more interesting 
and interactive teaching methods, such as using 
games or examples that are relevant to everyday life. 
Apart from that, schools can also hold extracurricular 
activities related to mathematics."

Individuals with low cognitive flexibility and low 
mathematical literacy RR

Several noteworthy cognitive traits were discovered in 
students in the RR group, as indicated by the findings 
of the qualitative study. Students classified in the 
RR category encountered substantial challenges 
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in comprehending fundamental mathematical 
concepts and resolving mathematical issues. They 
were often confused by mathematical terms and 
symbols, and they did not have a solid groundwork 
on which to build a more complex understanding. 
As a result, their ability to solve even the most basic 
mathematical issues was hindered.

Interviewer: "Can you try to explain this?"

Student 14: "I don't really understand this problem. 
This problem uses a lot of math terms that I haven’t 
learned."

Interviewer: "Can you explain what you understand 
from this problem?"

Student 14: "I know that X is a positive odd number. If 
this number is multiplied by 2 and subtracted by 3, the 
result is a prime even number. But I don’t know how to 
solve the problem."

Interviewer: "What do you usually do when you don’t 
understand a math problem?"

Student 14: "I usually try to memorize the formulas in 
the textbook, but I don't always understand how to 
use them."

Interviewer: "How do you usually study mathematics?"

Student 14: "I usually memorize formulas and example 
questions from textbooks. I also often ask my teacher 
or friends when I don’t understand a math problem."

Students in the RR category demonstrated low 
cognitive flexibility in mathematics. They got stuck 
to the methods they learned in class and thus faced 
difficulty developing new approaches to solving 
complex problems. This caused them to become 
easily frustrated and give up when faced with 
challenging math problems.

Interviewer: "Can you explain how you would solve 
this problem?"

Student 14: "I remember that the formula for 
calculating time is distance divided by speed. So, I will 
use that formula to solve this problem."

Interviewer: "How did you figure out the distance 
between two cities on a map?"

Student 14: "I measured the distance with a ruler and 
got 4 cm."

Interviewer: "How did you know the speed?"

Student 14: "The question states that the speed is 60 
km/hour."

Interviewer: "How did you convert distance from cm 
to km?"

Student 14: "I didn’t know how."

Interviewer: "Did you try to remember the formula or 
other way to convert cm to km?"

Student 14: "No, I didn’t remember the formula."

Interviewer: "How do you usually solve difficult math 
problems?"

Student 14: "I usually try to find examples of similar 
problems and use the same method to solve them."

Students in the RR category experienced challenges 
in effectively expressing their thoughts and strategies 
when solving mathematical problems. Frequently, 
they struggled to articulate the sequential process 
they followed in a lucid and organized fashion, and 
they encountered challenges in offering coherent 
justifications for their solutions. This hindered their 
ability to learn from their errors and seek assistance 
from others.

Interviewer: "Can you explain how you got the answer 
of 6 hours for the time it takes to travel between two 
cities?"

Student 15: "I used the formula distance divided by 
speed, and I got 4 cm divided by 60 km/h. Then, I 
converted cm to km by multiplying it by 0.01."

Interviewer: "How did you know that you should 
multiply 4 cm by 0.01?"

Student 16: "I recalled that 1 cm is equal to 0.01 km. So, 
I had to convert cm to km so that the unit is the same 
as speed."

Interviewer: "Are you sure that your answer was 
correct?"

Student 16: "I’m not sure. I don’t really understand how 
to convert cm to km."

Interviewer: "Try explaining again the steps you took 
to solve this problem."

Student 16: "I... I don't remember the steps anymore."

Students classified into the RR group typically had 
a diminished sense of self-confidence regarding 
their mathematical skills. They hold the belief that 
they lacked proficiency in mathematics and lacked 
the drive to engage in studying and exerting effort 
in this subject. This belief may be a substantial 
hindrance to their progress in mathematics. Although 
students in the RR group had many constraints, they 
nonetheless demonstrated the potential for growth 
in mathematics. Given appropriate assistance, these 
individuals can acquire and comprehend essential 
mathematical principles, cultivate more efficient 
approaches to problem-solving, and enhance their 
self-confidence in their mathematical aptitude.

Student 16: "I’m not good at math. I always get poor 
scores on math tests."

Interviewer: "Have you ever tried to improve your 
math skills?"

Student 16: "I don't know how. I've tried to study it 
more, but I still don't get it.”

Interviewer: "Have you ever asked your teacher or 
friends for help when you were having difficulty in 
math?"

Student 16: "Sometimes. But they can’t help me either."
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Interviewer: "What do you like about math?"

Student 16: "I don’t like math. I prefer other subjects."

Discussion

This study investigated the cognitive abilities 
of elementary school students in addressing 
mathematical literacy problems, focusing on 
cognitive flexibility and mathematical literacy. The 
quantitative data from this study demonstrated that 
mathematical literacy had a significant impact on 
mathematical cognitive flexibility. Additionally, the 
qualitative data uncovered several distinct findings 
concerning students’ cognitive traits across different 
categories.

One intriguing discovery is that students who 
possessed both advanced cognitive flexibility and 
strong mathematical literacy demonstrated many 
cognitive benefits. They were able to generate 
imaginative and groundbreaking ideas to resolve 
issues comprehend essential mathematical principles 
and effectively apply them into the problem-
solving process. Additionally, they possessed great 
communication skills enabling them to articulate their 
thoughts and strategies in a coherent and organized 
fashion. Having a strong sense of self-confidence 
is a crucial advantage for them when it comes to 
solving mathematical problems. Atagi and Sandhofer 
(2015) suggests that cognitive flexibility is the ability 
to adapt to new situations and use various strategies 
to solve problems. This ability is important in solving 
mathematical problems because it allows students to 
find creative and innovative solutions to the problems 
(Liu et al., 2018).

These findings highlight the importance of integrating 
educational strategies that foster cognitive flexibility 
and mathematical literacy in classroom practices. 
For example, open-ended mathematical tasks can 
encourage students to explore diverse problem-
solving methods (Liljedahl et al., 2016). Collaborative 
learning where students share and compare problem-
solving strategies can also enrich their flexibility and 
adaptive thinking (Rahayuningsih et al., 2020). These 
practices are particularly relevant in addressing 21st-
century learning demands where problem-solving 
and adaptability are critical skills.

These findings further suggest that possessing 
cognitive flexibility and strong mathematical literacy 
is an optimal combination for becoming a proficient 
mathematical problem solver. Students possessing 
these attributes have the capacity to attain 
exceptional levels of accomplishment in mathematics. 
This study offers significant understanding into the 
diverse cognitive attributes that pupils possess when 
addressing mathematical literacy issues. These 
findings can assist instructors and educators in 

comprehending the diverse learning requirements 
of elementary school students and formulating more 
efficient learning approaches to enable all pupils to 
achieve their maximum potential in mathematics.

Students falling into the TR high cognitive flexibility and 
low mathematical literacy category demonstrated 
distinct aptitude in solving mathematical issues. These 
students had the capacity to discover inventive and 
groundbreaking solutions demonstrating the potential 
to evolve into adaptable individuals who can 
effectively address problems. However, they might 
encounter difficulties in comprehending essential 
mathematical principles which would frequently 
hinder their ability to apply their knowledge to 
problem-solving situations. Consistent with the 
viewpoint of Rahayuningsih et al. (2020), students with 
high cognitive flexibility are better at solving complex 
and non-routine mathematical problems compared 
to students with low cognitive flexibility. The pupils’ 
communication skills exhibited a range of proficiency 
with certain individuals demonstrating adeptness in 
articulating their thoughts while others encountered 
challenges in doing so. Liljedahl et al. (2016) found 
that a lack of comprehension of basic mathematical 
concepts can impede students’ ability to apply their 
knowledge to problem-solving procedures.

Educational strategies must be tailored to address 
these gaps. Teachers can focus on strengthening 
mathematical literacy by providing concrete real-
world examples that bridge the gap between 
concepts and their application. Moreover, fostering 
a growth mindset among TR students is essential. 
Research shows that students with a growth mindset 
are more likely to experiment with new strategies and 
overcome challenges (Rege et al., 2021).

Students’ poor confidence in their mathematical skills 
can serve as an additional obstacle to solving math 
problems effectively. Gunawan and Muflihati (2022) 
elucidated that a lack of self-assurance can provide 
an extra hindrance for individuals when it comes to 
successfully resolving mathematics issues. Despite 
their various restrictions pupils classified under the 
TR category possessed the capacity to enhance 
their mathematical abilities given appropriate 
assistance. By imparting a deep understanding of 
essential mathematical concepts and fostering the 
acquisition of efficient problem-solving skills one can 
enhance their self-confidence in mathematics hence 
facilitating their success in this discipline.

Students classified in the RT category characterized 
by low cognitive flexibility and strong mathematical 
literacy exhibited a fascinating amalgamation of 
skills. They demonstrated a robust comprehension of 
mathematical concepts and exhibited advanced 
mathematical literacy skills. Consequently, they were 
adept at comprehending mathematical difficulties 
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and discerning pertinent information. In addition, they 
had strong communication skills which enabled them 
to articulate their problem-solving strategies with 
clarity and organization. Possessing a strong sense of 
self-assurance in one’s mathematical skills is a valuable 
advantage when it comes to problem-solving. 
Students in the RT category however exhibited limited 
cognitive flexibility. This indicates these individuals 
would tend to adhere to the techniques they acquired 
at school and encounter challenges when attempting 
to discover novel approaches to resolve intricate 
situations. This inadequacy can impede their ability 
to tackle complex and unconventional mathematical 
tasks. The study conducted by Mariano-Dolesh et 
al. (2022) revealed that students possessing a robust 
comprehension of mathematical concepts exhibited 
superior problem-solving skills in complicated and 
non-routine mathematical tasks in contrast to 
students having a limited grasp of mathematical 
concepts. The study conducted by Rege et al. (2021) 
also showed that students with a growth mindset 
demonstrated a higher inclination to experiment with 
novel strategies and push their limits when it came to 
studying mathematics as opposed to students with a 
static mindset fixed mindset.

Teachers can support RT students by gradually 
introducing tasks that challenge their cognitive 
flexibility such as open-ended questions or multiple-
solution problems. By encouraging students to step out 
of their comfort zone, teachers can foster adaptive 
thinking and problem-solving capabilities (Newton et 
al., 2020).

Despite their cognitive inflexibility, students in the 
RT group would be able to excel in mathematics 
given appropriate assistance. By facilitating the 
development of adaptable and innovative problem-
solving techniques, individuals can acquire the skills 
necessary to surmount obstacles and achieve their 
maximum potential in the field of mathematics. Ismail 
et al. (2017) discovered that the brain possesses the 
capacity to undergo changes and growth particularly 
during critical developmental stages like schooling. By 
promoting neurogenesis and synaptic plasticity in the 
brain, individuals with restricted cognitive flexibility 
like RT students might enhance their mathematical 
aptitude. Moreover, according to Newton et al. (2020) 
it is crucial to establish a connection between learning 
content and personal experience as well as prior 
knowledge. By instructing pupils in mathematics using 
circumstances that are pertinent and significant to 
them they can more readily assimilate these concepts 
despite their restricted cognitive flexibility.

Conclusion

This study has demonstrated that cognitive 
flexibility and mathematical literacy significantly 
influence elementary school students’ ability to solve 

mathematical literacy problems. By answering the 
research questions, this study confirms that students 
with advanced cognitive flexibility and a deep 
understanding of mathematical concepts excel as 
effective mathematical problem solvers. Specifically, 
the quantitative findings revealed a strong correlation 
between mathematical literacy and cognitive 
flexibility as shown by the R-Square value of 63.1%. 
Additionally, qualitative findings uncovered distinct 
cognitive traits across four student categories TT TR RT 
and RR providing valuable insights into how these traits 
impact problem-solving performance.

Students with high cognitive flexibility and 
mathematical literacy TT exhibited exceptional 
problem-solving abilities and creativity while those 
with high flexibility but low literacy TR demonstrated 
innovative thinking but struggled with foundational 
concepts. Conversely, students with high literacy but 
low flexibility RT excelled in routine problems but faced 
challenges adapting to novel situations. Students with 
low flexibility and literacy RR encountered the most 
significant obstacles including low confidence and 
limited comprehension of mathematical concepts. 
These findings validate the need for tailored 
instructional approaches to meet the diverse cognitive 
and learning needs of students.

The study's findings address the first research question 
by establishing the relationship between cognitive 
flexibility and mathematical literacy, while the second 
research question is addressed through a detailed 
analysis of the unique cognitive attributes of students 
in each category. This comprehensive understanding 
underscores the importance of integrating teaching 
strategies that promote both cognitive flexibility and 
mathematical literacy in elementary school settings. 
For example, incorporating open-ended tasks and 
collaborative problem-solving can foster adaptive 
thinking and creativity in students.

The implications of this study are particularly 
significant for educators and curriculum developers. 
By understanding the diverse cognitive traits of 
students, educators can design more effective 
instructional strategies, such as real-world problem-
solving tasks and personalized support, to optimize 
each student's potential. For example, students in the 
TR group may benefit from focused interventions to 
strengthen their mathematical foundation, while RT 
students require opportunities to develop adaptive 
problem-solving skills. Furthermore, RR students require 
comprehensive support to build confidence and 
foundational knowledge.

Future research should explore alternative 
methodologies, such as experimental designs, to 
assess the impact of specific teaching interventions 
on cognitive flexibility and mathematical literacy. 
Additionally, extending the study to different age 
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groups or educational contexts could provide a 
broader understanding of how these attributes evolve 
over time and influence learning outcomes.
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Abstract

Introduction

This study aims to examine the processes experienced 
during the interaction between teacher leaders and 
their peers. Applying the grounded theory, we present a 
theoretical model that describes this interactive process 
in a month-long professional development (PD) program 
designed for teachers.  As a part of the PD program, a total 
of 150 teachers were tasked with preparing lesson plans in 
accordance with the principles of Understanding by Design 
(UbD) and seven teacher leaders, trained and appointed 
by the researchers, were assigned to guide them. The 
findings yielded five categories: orientation, improvement, 
collaboration, communication, and feelings, and a main 
category, facilitation. It was concluded that the interactions 
underscore fostering teacher development by promoting 
professional growth and through structured learning 
communities, teacher collaboration help promoting 
educational outcomes as well as student outcomes.

In the international research, teacher leadership has 
widely been appealing to both the researchers as well 

as practitioners (DeDeyn, 2021; Harris & Muijs, 2003; Kahler-
Viene et al., 2021; Little, 2003; Webber & Okoko, 2021) and the 
term, appearing in the USA in the late of 1980’s, emphasizes 
the critical role of teachers in terms of school improvement 
and their expanded responsibilities beyond in-class 
activities (Kahila et al., 2020; York-Barr & Duke, 2004). Despite 
the elusiveness and lack of consensus on what forms the 
teacher leadership (Cosenza, 2015; Gratacos et al., 2021), 
Kahler-Viene et al.(2021) argue that the concept itself is 
of crucial importance for teachers who both aspire to be 
a part of their classrooms and extend their professional 
growth, which coincides with Grimm’s (2020) description of 
the term: “Teacher leadership can be understood as leading 
students inside the classroom and as leading teacher peers 
outside the classroom” (p. 455). 

An important aspect of teacher leadership is its connection 
to peer collaboration. In this regard, the use of learning 
communities or groups has been recognized as an effective 
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strategy for fostering professional growth among 
teachers (Allen & Blythe, 2018). Nevertheless, despite 
the global approval of such initiatives, research on 
their dynamics and effectiveness remains limited. 
The question whether the dynamics of a group work 
or a learning community is operative or not for a 
specific objective under the guidance of a teacher 
leader seems to be vague despite the abundant 
research in the related literature (Webber, 2021). In 
addition, although some theories and researchers 
have attempted to formulate the concept, the very 
purpose of this study is to reveal the participants’ 
views in terms of teacher leadership as well as the 
atmosphere in learning communities independent of 
existing views. It is seen that, as Webber (2021) points 
out, the notion of teacher leadership is fluid and it is 
possible that the literature's multiple definitions serve 
to highlight the importance of it as a flexible notion 
that may promote better teaching and learning as 
well as increased community involvement among 
school community members. As it is not a purpose 
of the current study to refute or falsify any prevalent 
theories, the main emphasis will be placed upon the 
views of the participants. 

In this sense, teacher leaders play important roles 
to help and direct teachers. They foster a positive 
atmosphere which paves the way for interactions in 
groups of teachers. The efficiency of the interaction 
between teacher leaders and their peers’ results in 
more effective classroom instruction, which increases 
students’ acquisition of academic knowledge and 
abilities, raises student success, and improves school 
performance as a whole (Cohron, 2009). Through 
an effective interaction, teacher leaders can have 
the chance to collaborate with colleagues on 
authentic teaching strategies that can be benefitted 
both individually and collectively. It is mostly agreed 
that in both formal and informal settings, teacher 
leaders can have a huge impact on other educators 
through modelling, working together, coaching, 
developing collegial connections, and advocating 
for change (Allen & Blythe, 2018). What this study 
aims to add to the related literature is to offer a more 
thorough comprehension of how teacher leadership 
promotes professional development by analysing the 
interactions between teacher leadership and their 
peers and to promote educational practices.

Literature: Teacher Leadership

Silva et al. (2000) and Shen et al. (2020) contend that 
there have been three approaches in the evolution 
of teacher leadership. In the first step, teacher 
leadership in educational systems was perceived as 
a tool to make schools more effective and proficient. 
To Kahila (2020), during this wave, teachers were 
perceived as the ones who were promoted to perform 
administrative and management services such as 

being the head of a department or the head teacher. 
In this framework, teacher leaders were viewed 
as a kind of supervisors with primary responsibility 
to manage teachers supposedly acting as merely 
implementers (Pounder, 2006). After this narrow 
perspective of teacher leadership and “neutering” 
process of teachers, the second wave, to Silva et al. 
(2000), put emphasis on the instructional merits and 
knowledge of teachers. During this wave, teacher 
leadership embraced unprecedented tasks such 
as being a leader, curriculum designer, focusing on 
professional development of teachers. However, this 
wave, called “remote controlling of teachers” by 
Darling-Hammond (1998), isolated teacher leaders 
from their main function of teaching and they 
somehow were appointed as the ones who designed 
the curriculum, developed materials for classroom 
use and maintained their leadership roles out of the 
classrooms.      

The third wave, which is acknowledged as the 
present-day view of teacher leadership, embraces 
leadership along with teaching. In this wave, teacher 
leaders, while performing their main function of 
teaching, are given the opportunity to unveil their 
leadership merits (Pounder, 2006). Silva et al. (2000) 
describe this approach as a means that enables 
teacher leaders to “slide the doors open to collaborate 
with other teachers, discuss common problems, 
share approaches to various learning situations and 
investigate motivational strategies to bring students 
to deeper engagement with their learning (p. 721).” 
This formulation places teacher leadership into a 
framework where professional development and 
collegiality come to the forefront and labels teacher 
leaders as the ones who labour to re-culture schools 
by improving educational climate in a positive way.  

Evaluated and perceived as a process and 
collaborative phenomenon rather than a managerial 
or administrative task with the third wave, teacher 
leadership has become a generic concept, which 
makes it challenging to have a consensual definition 
(Pounder, 2006; Harris, 2003; Webber, 2021; York-
Barr & Duke, 2004). While Silva et al. (2000) highlight 
the features of teacher leadership as having skills to 
develop and foster relationships among colleagues 
and promoting professional development, York-Barr 
and Duke’s (2004) description puts emphasize on 
shared impact of teachers on school’s stakeholders 
to enhance teaching and learning process. Similarly, 
Taylor et al. (2011) argue that teacher leadership is not 
directly related to managerial or hierarchical position 
in an organization, rather it focuses on professional 
and naturally school improvement. Focusing on the 
idea of change, Wasley (1991, as cited in Harris, 2003) 
describes the term as a skill to inspire peers to change 
that could not be performed but for the impact of 
leaders. Based upon the related literature, Harris and 
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Jones (2019) put forward the idea that the concept 
of teacher leadership is something beyond having an 
official responsibility, on the other hand, it is closely 
associated with improving pedagogical mastery both 
in the classroom and outside to guide the peers. 

At this point, Harris’ (2003) views regarding the concept 
seem to be noteworthy to review. She suggests that 
“teacher leadership is about learning together and 
constructing meaning and knowledge collectively 
and collaboratively” (p. 314). In this sense, it includes 
exchanging ideas, perceptions, information, views 
as well as creating new ideas collectively through 
sharing opinions, feedback, and understandings, 
apart from generating collaborative work. As Can 
(2009) and Kılınç et al. (2015) assert, teacher leadership 
nurtures the collaboration as well as motivation 
among teachers. That the teacher-leaders work 
collaboratively and collectively is also highlighted 
by Harris and Muijs’ (2003) four roles the teacher 
leaders are supposed to have. To them, apart from 
the “brokering role” which secures the opportunities 
for teachers to improve, teacher leadership requires 
“participative leadership” in which other teachers 
are assisted for a specific aim and collaboration. 
The other dimension is about the “mediating role” 
in which the leaders are considered as consultants 
for expert opinions in need of assistance. The last, 
being probably the most significant dimension for the 
authors, is “forging close relationships” with teachers 
so that reciprocal learning can take place.     

Developed by a group of researchers in Hong Kong 
(Pang & Marton, 2017), Learning Study Model (LeaS) 
along with Educational Design Research (EDR) could 
be the examples of “forging close relationships” among 
teachers. These teacher professional development 
approaches employ cyclic or repetitive procedures, 
meaning that after gathering and analysing data to 
create instructional practices, the process is repeated 
and improved upon until the enhancement as well 
as improvement  is confirmed (Holmqvist, 2017). For 
instance, in LeaS, teachers, coming together under 
the guidance of a researcher or a teacher educator, 
collaboratively design research lessons and apply 
them in a classroom setting. Although the number of 
teachers participating in a group varies in the model, 
there is usually a collaboration of three to six peers 
(Bümen, & Yedigöz Kara, 2023).

As mostly highlighted in the related literature, teacher 
leadership is not solely concerned with performing 
managerial or administrative tasks but working 
collaboratively with peers and helping or leading 
them to create new ways or strategies to promote 
learning in the classrooms. In this sense, collegiality, 
coaching, working together on a strategy, sharing 
information, giving feedback, observing, generating 
new ideas, exchanging opinions on how to implement 

a specified strategy as well as modelling and setting 
learning targets are the qualities seen during the 
reciprocal interaction between teacher leaders 
and teacher peers (Allen & Blythe, 2018; Bolat, 2023; 
Fairman & Mackenzie, 2015; Harris, 2003; Harris & Muijs, 
2003; Neupane, 2021; Silva et al., 2000; Xie et al., 2021; 
Webber, 2021). 

No matter how quality the  pre-service training  is, 
it would be unrealistic to expect teachers  to be 
equipped for every obstacle or challenge  they may 
encounter in their professional lives. Therefore, to 
maintain high education standards as well as qualified 
teaching workforce, education policies should aim 
to provide teachers with professional development 
opportunities, one of the aims of which is to share 
knowledge and experience among teachers (OECD, 
2009, Chapter 3).  In this sense, the professional 
development recognises the need for collaboration 
among teachers and their peers as “there is growing 
interest in developing schools as learning organisations, 
and in ways for teachers to share their expertise and 
experience more systematically” (OECD, 2005). 

Thus, an issue in this study is to investigate the 
dynamics of group work under the guidance of 
teacher leaders. Although we identified the key 
terms, such as collaboration, exchanging ideas, 
getting continuous feedback, observing peers, 
orientation, and communication from the related 
literature, most of the earlier studies did not explore 
the concept in depth. It is evaluated that this kind 
of collaboration may yield to some valuable insights. 
To begin, successful cooperation among educators 
would improve the quality of instructional methods 
and learning by promoting the interchange of new 
instructional approaches, resources, and practices as 
it fosters a community of support where educators 
may share knowledge and enhance their teaching 
practices, resulting in professional development. In 
addition, analysing about group dynamics under 
the supervision of teacher leaders offers valuable 
perspectives on communication techniques, 
successful leadership approaches, and the influence 
of teamwork on academic endeavours. In this way, 
it would be possible to develop effective models that 
can be utilised for long-term educational progress 
by having a thorough understanding of how teacher 
leaders assist group activities. Further, studying 
these facets would pave the way for the continuous 
improvement of teaching methods; foster a supportive 
and cooperative school climate; and, above all, 
produce high-quality instruction that promotes 
students’ success. Besides, studying how teacher 
leaders facilitate group work provides crucial insights 
into how cooperative efforts may be coordinated 
to provide a supportive and effective learning 
environment. Gaining insight into how teacher leaders 
may facilitate group dynamics would also result in 
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enhancing teamwork, collaboration and ultimately 
professional development. These kinds of endeavours 
essentially help to improve educational leadership 
practices, foster a collaborative culture, and ensure 
that the collective experience of educators is utilized 
and assessed. In this vein, the processes that occur 
between group members and their teacher leaders 
have become the subject of the present study. By 
way of the grounded theory, the present study aims to 
investigate the interaction between teacher leaders 
and their peers and to present a theoretical model. 
In the present study, we intend to provide a thorough 
and context specific understanding of teacher 
leadership's unique function in educational practices. 
This aim does not only align with the related literature 
but also offers an opportunity to provide concrete 
evidence to the stakeholders.  To this end, answers 
given by the teacher leaders to the questions below 
were analysed:

How have teacher leaders developed 
professionally during the PD program?

Method

In the current study aiming to examine the processes 
experienced during the interaction between teacher 
leaders and their peers in depth and to present 
a theoretical model describing the process, the 
grounded theory as a research design was applied. 
The grounded theory, often regarded as revolutionary 
among qualitative designs (Walker & Myrick, 2006), 
came into existence following the release of the 
book “The Discovery of Grounded Theory” written 
by Barney G. Glaser and Anselm L. Strauss in the 
1960’s. Glasser and Strauss (1967) defined the term as 
“the discovery of theory from data systematically 
obtained and analysed in social research” (p. 1) and 
they developed the theory as a response to the 
extreme positivism which had dominated the field 
(Suddaby, 2006). They suggested that a grounded 
theory which is loyal to the realities of life can be 
withdrawn from varied data. In this sense, it is possible 
to develop a new theory through giving close 
attention to the differences between goings-on in life 
and the comments of people who experience them, 
namely the differences between daily realities and 
the actors (Suddaby, 2006). To Corbin and Strauss 
(1990), the grounded theory both attempts to unearth 
the related conditions as well as tries to identify the 
responses of people in terms of changing conditions 
and their results. Further, as each context is unique 
and the experiences of the participants are specific, 
the grounded theory is not a convenient method to 
make strong generalisation (Corbin & Strauss, 2008). 
Thus, the findings of the current study will not serve 
as a tool for generalisation since the views reflected 
would be the participants’ own realities. 

Participants  

A total of 150 teachers were given the task of 
developing lesson plans in accordance with the 
guidelines of UbD instructional design. Seven teacher 
leaders were chosen by the researchers to assist their 
groups, each of which consisted of 20-25 teachers. 
The participants were selected on a voluntary basis 
and they were chosen from a group of teachers 
who had leadership experiences in their career, 
such as contributing to professional learning groups 
and having a role in teaching training. The teacher 
leaders were also teachers with previous knowledge 
and experience on developing UbD-based lesson 
plans and implementing them in their classes. In the 
current study, convenience sampling technique, 
which entails the selection of participants based on 
their accessibility and availability, rather than through 
randomization, was administered for the recruitment 
of teacher leaders. This sampling method was 
employed due to the practicality and easy access to 
the participants. While acknowledging its potential 
and possible biases to some extent, we attempted 
to reduce these restrictions by setting clear inclusion 
criteria and procedures. 

Study Context

As a part of a professional development program, a 
total of 150 teachers from various backgrounds were 
trained about curriculum development and they were 
assigned to prepare lesson plans in line with their 
training. In this process, seven teacher leaders were 
nominated to guide seven different groups. These 
teacher leaders were trained for a month before 
the program started and they were appointed to a 
group of teachers, each consisting of approximately 
20-25 participants. In the process, the teachers 
were requested to prepare lesson plans developed 
in accordance with an instructional design model, 
UbD, and the teacher leaders would guide them 
in developing their designs. With the assistance of 
teacher leaders to improve the quality variety  of 
their lesson designs, the purpose of this professional 
development program is to assist teachers in creating 
lesson plans that are in line with UbD instructional 
design model. During the program which lasted five 
months, the teacher leaders and teachers worked 
together under the supervision of the project team. 
Starting with a three-day in-person training, the 
teachers continued the program with online activities 
including regular live meetings with the project 
team and the teacher leaders. They also continued 
their efforts to design unit plans in collaboration with 
their group members in an asynchronous format. At 
this point, the process was supported and facilitated 
by the teacher leaders until they handed the plans 
designed in line with the principles of UbD to the 
teacher leaders. Therefore, the teacher leaders 
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oversaw assisting their groups  in developing lesson 
plans that adhere to the basics of the design. In 
this way, they  helped their peers  comprehend the 
fundamentals of UbD instructional design model 
and learn how to employ them to develop lesson 
plans. They also facilitated group discussions and 
collaborative activities to promote peer learning 
and exchange of ideas among participants. Once 
the plans were completed and checked by teacher 
leaders, the plans were implemented in the classes. 
After the process was completed, the researchers 
made interviews with the teacher leaders in terms of 
their experience with the peer teachers.   

Data Collection

The semi-structured interview was applied as a method 
of data collection. In this design, it is aimed to acquire 
individual responses from participants concerning a 
specific case or experience they have gone through. 
It is applied when the subjective knowledge is required 
or lacking under the guidance of scheduled questions 
administered by the researchers. The design assures 
the participants of giving responses to the questions 
freely or however they want (McIntosh & Morse, 
2015). The questions employed in the interviews were 
meticulously planned and developed so that they 
would align with the study's aims. Through expert views, 
we attempted to ensure the suitability and relevance 
of the questions. Ethical procedures were conducted 
meticulously throughout the study. Informed consent 
forms were obtained from the participants, and they 
were informed about the details of study.   

The interviews were conducted with each of the 
seven participating teacher leaders individually 
via Microsoft Teams Online Meeting Software and 
the lengths of the interviews varied between 30-
45 minutes. All the interviews were recorded on the 
system after the participant gave informed consent 
to record the interview and participated in the study. 
Eight semi-structured questions were prepared and 
directed at all the participants in the same order so that 
consistency could be ensured in all interviews. In some 
cases, some follow-up questions, when necessary, 
were also added to the list in accordance with the 
flow of the interview to obtain more elaborated 
responses. All the recorded interviews were decoded 
through Microsoft Office Word software program.  To 
provide internal validity, the questions were presented 
to the four experts in the field, and they were revised 
in accordance with the experts’ suggestions.    

Data Analysis 

Semi-structured interview questions were asked to 
the participants and after the interviews with the 
participants, the data gained were analysed in 
accordance with the coding process formulated 
by Corbin and Strauss (1990). Describing the coding 

process as one of the most important aspects for the 
grounded theory, Corbin and Strauss (1990) argue 
that open, axial and selective coding are the three 
fundamental types while coding. Open coding 
involves the interpretation of the data analysed line 
by line even word by word (Urquhart, 2018). By doing 
this, the analyst gets new insights, and this process 
paves the way for multiple and generative questions. 
During the process of axial coding, the categories 
are connected to subcategories and the interaction 
among them are analysed. Selective coding is raising 
the selected codes into categories important to the 
research problem (Corbin and Strauss, 1990; Urquhart, 
2018).

In the open coding process, the researcher analysed 
the decoded texts line by line, sometimes word by 
word, using the underlining and note-taking methods. 
During this phase, 213 reference codes were obtained 
and to make these codes have suitable categories, 
axial coding phase was put into practice. In other 
words, in the axial coding process, the features of the 
codes were arranged in dimensions and in contrast 
to the first step, relevant connections were drawn 
among the codes to identify categories.  

Throughout the process, specific procedures were 
implemented to insure both validity and reliability. To 
improve reliability, consistent and methodical data 
collecting, and analysis processes were employed, 
based on the principles of the grounded theory. 
Document analysis, opinions and interviews were 
carried out rigorously for data triangulation, which 
helped to promote data diversity and confirmation of 
findings. Coding accuracy was assured using explicit 
coding methods and standards. Furthermore, constant 
comparison and iterative processing of theoretical 
notions were carried out to maintain consistency 
and coherence. Regarding validity issues, peer 
review was employed, allowing members to verify 
that they were consistent with their own experiences 
and peer discussion was  also practised to confirm 
interpretations and to reduce researchers’ biases.

Figure 1 
Schematic representation of coding process based on 
Corbin and Strauss (1990). Adopted from Njenga and 
Lowry (2018).
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As demonstrated in Figure 1, the data transcribed and 
transferred to the Word file were analysed based on 
the coding method of Corbin and Strauss (1990). The 
codes were obtained from the frequently uttered 
expressions of the participants, the categories from 
the common codes, and then the themes were 
formed. At this stage, when necessary, open coding 
was reverted to and the generated codes, produced 
in this process, were reviewed again. 

Results

After the analysis that the grounded theory 
requires, the current qualitative research yielded 
five categories, namely orientation, improvement, 
collaboration, communication, and feelings, and a 
main category, facilitation. 

After open and axial coding, the categories were 
labelled under a related heading as shown in Figure 2.

Figure 2 
Theoretical Model

As shown in Figure 2, after identifying the codes in the 
open coding process, five categories were formed in 
the axial coding process: orientation, improvement, 
collaboration, communication, and feelings. This 
phase was followed by the selective coding process 
in order to clearly understand and associate the five 
categories that emerged during the axial coding. 
According to the relationship between the five 
categories, facilitation which is related to all other 
categories emerged as the main category. 

Below, the findings related to these categories and the 
main category are presented with direct quotations 
from the participants.

Orientation

All the teacher leaders in the current study received 
the fundamentals of curriculum development and 
they had necessary qualifications to develop lesson 
plans in accordance with the principles of the chosen 
instructional design model, UbD. In this sense, they all 
had in-service training for a month before they were 
administered to lead their groups.   

Although there were slight differences among their 
responses, nearly all the teacher leaders were of the 
opinion that during their leadership, orientation was 
an important factor in the process. It was perceived 
as publicising group policies, job tasks, responsibilities, 
deadlines, procedures and other organisational 
structures to the members of each group. Under 
this category, only one teacher stated the phrase 
“bridge” to describe their roles. Among others, 
phrases like “awareness”, “improvement”, “reporter”, 
“tutor”, “companion”, “mentor”, “counsellor”, “director”, 
“leader”, “advisor” and “instructor” were the ones that 
were frequently uttered. 

The majority of the participants stated that the 
teacher leadership process helped them acquire and 
raise a kind of awareness. In this sense, TL5 stated that:

“During the interactions among teachers I have 
noticed that awareness is an important gain. 
Working with 19 teachers in my group, designing with 
them improved me and helped me raise a kind of 
awareness. I learned a lot from each teacher. There 
were things on UbD that I did not know either. Also, 
guidance. I felt like a guide who transferred, helped in 
their design, and learned a lot”.

Improvement

Without any exceptions, all the teachers agreed on the 
idea that teacher leadership in this process improved 
their personal and collaborative abilities. It could be 
concluded from the statements that they improved 
themselves personally as they were in the positions 
of consultants, and they were supposed to direct and 
help the teachers in their groups for the designs. As 
for the improvement in their collaborative skills, it is 
apprehended that while negotiating with each other 
in order to create the best form or design or to reach 
a consensus among them, they were able to manage 
the obstacles or difficulties that they encountered as 
they were acquainted with conferring. 

Under this category, the most recurrent phrases 
were “feedback”, “self-confidence”, “experience”, 
“progress”, “differentiation”, “betterment”, “gain a 
different perspective / viewpoint”, “inspiration”, “self-
improvement” and “help”. The statements of TL1 were 
as follows:

It (the process) developed me a lot, it was important 
to be the one who taught, and I was able to express 
myself with ease. It provided me the feeling of self-
confidence, and this improved me a lot. Being able 
to express myself on the topic was important, I’m not 
afraid anymore. I was able to give feedback on other 
people’s designs. They made changes in accordance 
with my suggestions. Performance tasks helped them 
and me be more competent.

Collaboration

Nearly all the participants in the study mentioned the 
presence of collaboration with their leaders as well as 
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their peers during the process. Some of them focused 
on the significance of cooperation while the others 
put emphasis on information exchange, contribution, 
and direction. In this respect it seems that the unity in 
groups paved the way for the sense of collaboration 
as mutual respect among the members and teacher 
leaders created a kind of positive synergy whereby the 
work performed by the group could be counted more 
than that of each member’s performance. Under 
this category, the phrases such as “consultancy”, 
“language unity”, “information exchange”, “synergy”, 
“solidarity”, “respect”, “integration”, “direction”, “natural 
flow”, “calmness”, “contribution”, “interdisciplinary”, 
and “formal procedure” were the most repeated ones.   

Except for one teacher leader who was not that 
satisfied with the sense of collaboration, all the 
teacher leaders, while describing the process that 
they led, mentioned the influence and the value of 
cooperation. The statements of TL2 in this respect 
were remarkable:

It was a very enjoyable process. The team was 
nice, cooperation was great. We argued amongst 
ourselves, we went on by consulting each other. It 
was a naturally occurring process, we tried to answer 
the questions of the participants immediately. We 
argued how we can answer the questions of different 
branches? We cared about unity of language and 
unity of message. We exchanged information easily. 
We supported each other. I had an idea regarding 
my place with other teacher leaders, and the things 
I learned, I was often consulted. Since I had studied 
UbD before, I contributed more on the integration 

side.

Communication

Although the phrases under this category were 
sometimes mentioned under the label of collaboration, 
the participants particularly put emphasis on it and 
the majority of them expressed the significance of 
communication exclusively. As the concept itself 
includes the acts of sharing information, sending and 
receiving messages from the members of their groups, 
they attached particular importance to it. In their 
attempts to guide and lead the members, the teacher 
leaders stated that they tried to be good and effective 
communicators as they listened to the others carefully, 
talked to them in a clear and respectful way and most 
importantly they respected their ideas. In addition, 
the effective and healthy communication among the 
members were also highlighted by the teacher leaders 
as this contributed to create positive atmosphere 
by eliminating likely factors of misunderstandings or 
confusions.   

As the members of the groups were in different cities 
and provinces, the interviews and meetings were 
mostly conducted through online facilities. WhatsApp, 
Zoom conferences and texting were among the 
means of communication. “Generating ideas”, 
“direction”, “sharing ideas”, “availability”, “efficient 

feedback”, “excuses”, “moderator”, “sincerity”, 
“consulting”, “barriers in communication with different 
groups”, “cooperation”, “unity in attitude”, “peer 
learning”, “interaction” and “correspondence” were 
mostly repeated phrases in this category. While 
two of the teacher leaders stated that due to the 
disintegration and quitting from the groups, they had 
communication problems with the members and 
could not get what they expected, most of the teacher 
leaders were of the opinion that the communication 
with their groups on the whole was effective. In this 
sense, TL4’s expressions were as follows:

There were those who were more active than the 
other participants. More information was produced 
through Zoom, WhatsApp, and phone. Private 
school teachers were more inclined to work and to 
be creative than state school teachers. There were 
groups that I had to direct more. Some groups became 
more instructive and guiding. Our communication 
was good. We have been trying to find out how to 
get better.

Feelings

Without any exceptions, all the teacher leaders in 
the study highlighted the feelings and emotions 
that they had gone through during the process. All 
of them expressed positive feelings overall although 
two of them stated negativity regarding their 
emotions. However, these teacher leaders though 
stated their contentment in general, expressed that 
while conducting or having some specific tasks, they 
underwent one or two frustrating experiences which 
mainly, they said, stemmed from technical problems 
that they faced during online meetings and delays. 
They highlighted that they often felt positive emotions 
and feelings, and this had a profound influence 
especially on attention, productivity, problem solving 
and efficient communication.  

The most common phrases under this category were 
“pride”, “satisfaction”, “happiness”, self-actualization”, 
“feeling of competency”, “sense of achievement”, 
“self-confidence”, “excitement”, “productivity” and 
“helpfulness”. TL3’s expressions regarding feelings 
were as follows:

The sense of satisfaction and contribution was very 
high. It was satisfying for me to guide them as they 
come from different cities and cultures. I didn't have 
much difficulty. It would be helpful to have an IT 
officer in the project, for problems experienced in 
synchronous meetings. Although we already had 
basic skills, the IT staff could help with the disruptions 
in the synchronisation.

Facilitation 

After the interactions among the identified categories 
formed during the coding processes were examined, 
facilitation emerged as the main category. It has 
been evaluated that the relationship pattern among 
the categories could give a way to develop a model 
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whose main point is facilitation. The teacher leaders 
in the current study mostly emphasised the term since 
it was recognized as an indispensable condition and 
tool for both personal and professional improvement. In 
the current study, teacher leaders guided their groups, 
and they encouraged them to overcome difficulties, 
to solve the problems that they encountered during 
the process, to reach a kind of consensus over diverse 
opinions and suggestions and also they tried to find out 
and apply the best strategies to challenges by means 
of their effective feedback that led to the right way. 
TL6’s statements in this sense are quite compassing:

Sometimes, we reached mutual and spontaneous 
common points with the member teachers. While 
giving feedback, I felt I had to keep them in the 
process, motivate them, and at the same time, 
though not often, I had to correct things that weren’t 
in line with our objectives. Kindness and motivation 
also helped me sustain and enhance the motivation 
during the process. 

Another participant’s, TL5, expressions were also 
noteworthy to highlight:

I paid attention to my manner while giving feedback 
to my peers. There were points where I had to restrain 
myself. I tried to be helpful for their self-improvement. 
I felt pride and happiness. I learned to be patient. I 
grew a kind of self-compassion and empathy. I 
continuously asked myself the question, ‘What would 
you do if you were in their place?’

Discussion 

In this study, we delved into the complex and 
comprehensive processes that took place during 
the interaction between teacher leaders and 
their peers in this study. Five distinctive categories 
have been established via the study of the coding 
process: orientation, improvement, collaboration, 
communication, and feelings. Each of these 
categories contributes uniquely to the overall theme of 
facilitation. The data were gained from seven teacher 
leaders appointed to groups of teachers who were 
requested to design unit plans in accordance with 
principles of curriculum development along with the 
other components of the professional development 
program that they attended. Forming teacher learning 
groups, as in this study, has become a widespread 
practice for the professional improvement as well as 
the transformation of schools seeking for a change 
(Allen & Blythe, 2018; Kurt, 2016) since these practices 
have been recognized as vehicles for bringing 
peers together in order to catch up present-day 
developments in their ever-changing environments 
(Dunne et al., 2000; Sargent & Hannum, 2009; Wood 
2007).

One of the categories that the teachers highlighted 
mostly during the interviews is the concept of 
orientation. The majority of them stated that their 
involvement in the process helped them acquire and 

raise a kind of awareness and a sense of guidance. 
As Simpson (2021) argues, working with peers and 
mentors in such groups enhances learning orientation 
and, in this way, they can learn together and create 
a kind of common and mutual cognition as well as 
awareness. Similarly, focusing on promoting and 
encouraging teacher leadership for school changes, 
Wang and Ho (2020) highlight that in such practices, 
teacher leaders inspire others to achieve the 
common goal. In this sense, teacher leadership is also 
evaluated as an opportunity, among the members, 
for their professional development. As Poekert (2012) 
highlights, there is a significant association between 
teacher leadership and professional development as 
“professional development is both a cause and an 
outcome of teacher leadership” (p. 170). 

Through the interviews, the participants also put 
emphasis on collaboration and communication with 
their peers. Teacher leaders in such groups often 
back up the members of their groups by directing, 
supplying necessary information, demonstrating, 
monitoring, providing opportunities to exchange 
different views, providing solidarity and so on 
(Neupane, 2021). In this context, it has appeared 
that one of the crucial features of teacher leaders 
lies in their ability to influence and to direct others 
through communication in an effective way, which is 
one of the seven dimensions that Katzenmeyer and 
Moller (2009) have formulated. The teacher leaders 
reported that by means of good communication skills, 
except for minor ones, they almost did not have any 
challenges. As Ackerman and Mackenzie (2006) state, 
when the relationships were set, then teacher leaders 
can have opportunities to influence their peers for 
instructional and personal development. The Teacher 
Leadership Exploratory Consortium (2011) which 
outlines the functions of teacher leaders connotes 
that communication and facilitation are among the 
critical skills that teacher leaders can develop. At this 
point, Ackerman and Mackenzie’s (2007) expressions 
are noteworthy to highlight: Teacher leaders “live for 
the dream of feeling part of a collective, collaborative 
enterprise” (p. 237).   

From the findings, it was also revealed that teacher 
leaders’ positive mood had a profound impact on 
their peers as well as on the outcome. As leadership 
itself is a kind of “emotion-management process” 
(Fernando & Gamage, 2019, p. 2), the positive moods of 
teacher leaders improve the members’ performance 
(Humphrey et al., 2008) on the condition that the 
leaders are effective at influencing their followers’ 
moods in a positive way (Humphrey et al., 2008; Little 
et al., 2016). As in the words of Goleman et al. (2013), 
it is the leaders who make emotions “drive in the 
right direction” (p. 3). In this sense, it is apparent that 
the concept of emotion is one of the fundamental 
aspects of teacher leadership as it paves the way for 
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motivating and inspiring peers, having sustainable 
relations and associations as well as reaching 
satisfaction and desired outcomes (Cheng et al., 2021). 

Similarly, facilitation which also seems to lie at the 
core of teacher leadership is a significant aspect to be 
highlighted. After analysing the associations among 
the categories, the notion of facilitation emerged as 
an inclusive concept. In this study, the teacher leaders, 
in a sense, acted as facilitators who set and directed 
the procedures, uncovered the energy and stimulated 
their peers, maintained the lively, sincere atmosphere 
along with providing convenient strategies and support 
when required. Thus, facilitation has come to a state 
which is described as identifying and applying certain 
strategies or moves, unearthing facts, emphasising the 
crucial points, analysing and guiding. It has become 
a concept with a multifaceted nature that includes 
“cognitive, social, emotional, and ethical dimensions” 
(Allen & Blythe, 2018). In other words, the emergence 
of facilitation as the main category emphasizes its 
critical role in moderating relationships between 
teacher leaders and their peers. In this context, 
facilitation refers to the sophisticated procedures by 
which teacher leaders guide, assist, and improve joint 
undertakings in the educational setting. It is agreed by 
several researchers (Lowery-Moore, Latimer, & Villate, 
2016; Lieberman & Pointer Mace 2009; Tahir et. al., 
2020) that teacher leaders can enhance teaching 
and learning as well as the professional qualifications, 
and that teachers benefit from collaborative groups. 
Thus, it has become more apparent that facilitation 
serves as a way that leads the stakeholders to access 
a source of encouragement as well as support, a 
source of information, where the peers always seek to 
learn, to do more, to exchange opinions, to internalize 
improvement and are far more motivated to produce. 
In other words, it became visible that facilitation 
emerged as  the key category for  coordinating and 
maintaining the intricate interactions in this learning 
environment. In this context, facilitation goes beyond 
simple coordination; it encompasses the deliberate 
and competent coordination of procedures that foster 
teamwork, encourage progress, provide guidance, 
encourage effective interpersonal relationships, and 
realize the emotional aspects that fall under the 
category of feelings.

In this sense, facilitation goes beyond the conventional 
notion of leadership, focusing on a flexible and 
dynamic strategy that successfully negotiates the 
complex issues present in instructional settings. 
Establishing a clear direction and a common goal that 
gives cooperative efforts a meaningful path is part 
of the facilitative function. This is consistent with the 
orientation category's findings, showing how teacher 
leaders act as guides to make sure that group actions 
have a goal and are focused on shared objectives. 

Moreover, facilitation also encompasses a kind of 
devotion to professional improvement. Teacher 
leaders become somehow agents of change in the 
groups, using their facilitation abilities to foster an 
atmosphere that values experimentation, reflection, 
and collaboration. Therefore, the category of 
improvement served in this study as a transformational 
change that teacher leaders triggered to their peers 
for better teaching practices and methods. 

As for collaboration, it can be argued that facilitation 
played an important role in fostering synergies between 
teacher leaders and peers. In this sense, it went beyond 
a mere coordination and assigning tasks and it acted 
as a notion that includes establishing a setting that 
promotes the sharing of knowledge, viewpoints, and 
ideas, which paved the way for a collective attitude 
nurtured by individuals’ contributions. 

In accordance with the findings, facilitation has a 
connection with efficient communication in that 
teacher leaders not only allowed suitable and free 
ways to interact but also made sure that these ways 
suited to the group's requirements, promoting a culture 
of trust and confidence. In this way, the facilitative 
leaders made it possible for flowing of varied ideas, 
minimizing disagreements and creating a friendly 
atmosphere for progress and improvement. 

Other categories derived from the study were 
orientation and feelings. As for orientation, it can be 
argued that the facilitative leaders played important 
roles for determining a clear and attainable direction 
and target for collaborative endeavours. Further, 
these leaders guided their peers towards common 
objectives to establish successful cooperation. The 
emotional dimension, meanwhile, emphasized on 
sentiments which the facilitative leaders observed 
meticulously and respected. They ensured that the 
feeling of their peers is comprehended, evaluated 
and incorporated into collaboration.  

In this sense, the practical recommendations would be 
to organize structured orientation programs to define 
the roles, responsibilities, purposes of collaboration 
clearly; organize modules and workshops for 
continuous professional development that focuses on 
coaching and sharing teaching practices would be 
another practice and to establish collaborative teams 
to develop an environment where teacher leaders 
and their peers exchange their ideas and suggestions.   

In summary, these characteristics helped to construct 
a theoretical model that reflected the many different 
aspects of the interactions between teacher leaders 
and their peers. It is evaluated that the model would 
offer a helpful basis for analysing and organizing such 
interactions in educational contexts.
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Conclusion 

Five distinctive categories have been identified 
from the data obtained: orientation, improvement, 
collaboration, communication, and feelings. It was 
concluded that each of these categories contributes 
uniquely to the overall theme of facilitation. The 
framework offered in the current study examines in 
depth the processes that occur during interactions 
between teacher leaders and their peers. The 
findings provide a basis for a detailed understanding 
and perception of teacher leadership as well as an 
opportunity to extract key insights from group works 
that highlight the dynamic and constant engagement 
among members. In this sense, the model presented 
has revealed emotional, psychological, cognitive, 
social, personal, and interactional aspects of peer 
work as well as the potential performance of teacher 
leaders who have acted as facilitators. It can be 
concluded that teacher leadership requires some 
skills that go beyond the traditional framework of 
leadership. With their new roles, teacher leaders are 
no longer the ones who merely manage their peers, 
develop materials for classroom use, simply design, 
supervise or evaluate the curriculum. Instead, their 
roles require them to be kind of mentors, facilitators, 
organisers, emotionally resilient figures, continuous 
learners, instructors, active participants, effective 
communicators, observers etc. This connotes that 
teacher leadership entails organisational, superior 
communication skills, using convenient teaching 
strategies, ability to motivate when needed and 
empowerment of peers.  

Suggestions 

The current study is naturally subjected to some 
limitations. To begin, a limited sample size was 
employed in the study. This may reduce and restrict the 
possibility of generalization of the findings, since it may 
not represent the population as it is expected. Further, 
the teacher leaders assigned to each group have been 
given the principles of the UbD design which required 
frequent interactions with the researchers, and this 
could lead to a kind of bias in their associations. Future 
studies might be addressed to eliminate any kind of 
bias and could be designed in such a manner that 
impartiality would be a major concern. Furthermore, 
the findings have been gained from the interviews 
conducted with teacher leaders. In future studies, the 
opinions of the members of the groups could be taken 
into account in order to have more thorough and 
detailed findings in terms of the interaction between 
teacher leaders and the members. In addition, further 
studies could be conducted in order to verify the 
theoretical model developed from this research across 
a variety of educational contexts. This would allow to 
increase the generalizability of the findings and give a 
more detailed views regarding how facilitation works 

in different circumstances. To illustrate, comparing the 
learning environments in urban schools where there 
are a lot of students with different backgrounds and 
rural schools having difficulty access to technology 
and many other facilities, could provide an opportunity 
to apply the model. Additionally, future studies could 
expand and focus on the idea that how facilitation 
influences students’ achievement apart from the 
interactions between teacher leaders and peers. They 
could examine whether learning designs developed 
in this way could lead to better teaching strategies 
and better learning outcomes. 
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Abstract

Introduction

This study aims to provide a comprehensive overview of 
the various leadership models applied in the education 
sector, analyzing the strengths and weaknesses of each 
approach. The models of administrative/managerial, 
instructional, transformational, distributed, transactional, 
ethical, contingent and participative leadership are 
presented, focusing on their contribution to improving the 
functioning of school organizations. The research highlights 
that no single model alone can meet the ever-changing 
needs of school settings and suggests a synthetic approach 
to leadership that combines the strengths of different 
models to create a flexible and adaptive leadership 
style. Integrating managerial and transformational 
practices, fostering collaboration through distributed 
and participatory leadership, and maintaining ethical 
integrity are critical factors in the success of educational 
organizations. This research contributes to providing a 
comprehensive comparative analysis of existing leadership 
approaches in education, bridging the research gap by 
formulating a theoretical framework that can guide the 
practical application of leadership in educational settings, 
enhancing the effectiveness and adaptability of school 
units to contemporary challenges.

Management in the educational sector has undergone 
significant changes since the 1980s, following the 

broader trends in management science (Katsaros, 2008: 
106). In recent years, many leadership models in education 
have been developed, but there has yet to be a consensus 
on the most appropriate one for managing educational 
organizations. None of these models alone seems to be able 
to fully respond (Saiti & Saitis, 2012: 266, 268-269) to the ever-
changing social and educational conditions (Giasemis, 
2016: 158).

Understanding leadership theory is central as it offers tools 
for interpreting and analysing educational leadership 
practices (Bush & Glover, 2014: 565). Combined with policy, 
research and practice, theory helps principals broaden 
their perspective avoiding a limited one based solely on 
personal experience.
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This research aims to provide an extensive literature 
review of the various models of leadership in 
the education sector, examining the differences 
and similarities between them and the practical 
challenges they face. This research is necessary 
due to the increasing complexity of educational 
organizations and the constant changes in the social 
and educational environment, which make selecting 
the appropriate leadership model a critical factor in 
the success of schools.

There are several categorisations of leadership 
models in education, with several of them overlapping 
(Katsaros, 2008: 106). In the literature, several important 
models are mentioned, such as administrative/
managerial leadership, instructional leadership, 
transformational, distributed, transactional, ethical, 
contingent and participative leadership (Bush, 2015: 
487; Giasemis, 2016: 149-158; Katsaros, 2008: 106-107; 
Leithwood & Duke, 1999: 45-72; Tamisoglou, 2020: 67-89; 
Theofilidis, 2012: 209-223; Varelas, 2023: 12).

Administrative/Management Leadership

Administrative leadership in education, also known 
as managerial leadership, closely links the concept 
of leadership to administrative responsibilities and 
functions. In this context, the leader's power is mainly 
derived from his/her position in the hierarchy of the 
educational organization (Katsaros, 2008: 107). This 
approach assumes that the effective implementation 
of administrative functions facilitates the work of the 
organization's members (Leithwood & Duke, 1999: 52-
53).

Administrative leadership emphasizes the structure 
and bureaucratic nature of the school, where the 
principal recognizes and strictly follows the hierarchy 
and rules of the organization. The school functions as 
a hierarchically structured organization where the 
responsibilities and duties of members are clearly 
defined, creating a formal linear model that defines 
relationships and levels of responsibility (Giasemis, 
2016: 150-151).

This form of leadership tends to be inflexible and rigid, 
negatively affecting decision-making effectiveness 
(Giasemis, 2016: 150). Furthermore, firm adherence to 
regulations can limit the introduction of innovations 
and reduce creativity within the school unit (Bush, 2014: 
163). Strict adherence to procedures can also hinder 
the formation of a shared vision and encouragement 
of staff, which may undermine school improvement 
and long-term effectiveness (Giasemis, 2016: 151).

Instructional leadership

Instructional leadership is one of the most stable and 
enduring categories of leadership in the evolving 

typology of management models. It emerged in the 
United States of America when research showed that 
leadership can improve student achievement (Bush, 
2015: 487). This model gained prominence in schools in 
the 20th and 21st centuries and was developed in the 
1980s in response to the growing demand for quality 
education and to narrow the gap between high- and 
low-achieving students (Shitana, 2018: 135).

Murphy (1990: 170-171) proposed a framework for 
instructional leadership that includes four main 
dimensions:

•	 Developing mission and goals: Principals 
formulate and communicate clear goals 
for the school, promoting a shared vision 
and purpose.

•	 Managing the educational function: This 
function focuses on promoting quality 
teaching, evaluating the teaching process, 
managing instructional time well, and 
coordinating the curriculum.

•	 Promoting an academic learning climate: 
This includes creating positive expectations, 
encouraging motivation, and ensuring the 
active participation of the principal in all 
school activities.

•	 Creating a supportive work environment: 
This approach focuses on creating a safe 
and organised learning environment, 
promoting collaboration among staff, and 
encouraging active student participation.

According to Murphy's analysis, instructional 
leadership aims to support school units to achieve their 
primary goal of teaching and learning (Katsaros, 2008: 
107). Leaders in this context focus on transforming 
the school into a learning community to achieve the 
learning goals set jointly with teachers. Furthermore, 
implementing instructional leadership promotes a 
collaborative environment where learning is a shared 
goal for all teachers (Shitana, 2018: 139).

Despite its significant advantages, instructional 
leadership has some limitations. A fundamental 
limitation is the tendency for strict top-down hierarchy 
and leadership, where the principal is seen as the 
primary source of guidance and strictly oversees the 
work of teachers and students (Shitana, 2018: 140). 
In addition, instructional leadership emphasises the 
'what' rather than the 'how' to implement leadership 
effectively (Bush, 2011: 201). Many principals need 
more skills and knowledge to effectively implement 
this approach (Hallinger, 1992: 38), particularly in 
secondary education, where specialist knowledge is 
critical to improving the quality of education (Bush, 
2015: 487). Finally, instructional leadership focuses on 
teaching and learning, overlooking other aspects of 
school life such as sports, socialisation and student 
wellbeing (Bush, 2007: 401).
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These limitations have led to a shift in focus towards 
other leadership models, such as transformational 
and distributed leadership (Bush, 2015: 487).

Transformational Leadership

Transformational leadership emerged as a theory in 
the 1970s and 1980s and became particularly popular 
in the educational community in the 1990s, reacting 
to the strict hierarchical management systems of 
the previous decade (Theofilidis, 2012: 210). Burns 
and Bass mainly influenced the basic concepts of 
transformational leadership (Katsaros, 2008: 108).

Burns, in 1978, argued that transformational leadership 
is manifested when leaders and their subordinates 
interact in such a way that they mutually elevate 
each other to higher levels of patience and morality. 
Through this interaction, individuals develop a shared 
vision for the Organization, commit to it, and build 
mutual trust, transforming it into a mantle community 
(Theofilidis, 2012: 209).

Bass, in 1985, extended Burns' ideas, identifying four 
critical dimensions of transformational leadership 
(Papathomopoulos, 2016: 40-41):

•	 Idealised influence (charisma): The leader 
evokes respect, trust and admiration.

•	 Inspired motivation: The leader articulates 
a clear, attractive vision and inspires 
subordinates to adopt it.

•	 Intellectual stimulation: The leader 
encourages innovation and creativity.

•	 Personalised support: The leader provides 
a supportive environment and responds 
to individual needs, promoting individual 
professional development.

Leithwood and colleagues, adapting these foundations 
to the educational context (Papathomopoulos, 
2016: 42), developed in 1994 eight dimensions of 
transformational leadership in education: visioning, 
identifying goals, providing intellectual motivation, 
providing personalised support, providing models 
of best practice, cultivating high-performance 
expectations, developing a positive school culture 
and facilitating participation in decision-making 
(Katsaros, 2008: 109).

Transformational leadership involves a holistic 
approach to assessing critical factors, such as 
developing a solid vision and empowering stakeholders. 
A clear vision must be effectively communicated to 
engage all stakeholders while empowering teachers, 
students, parents, and the community is equally 
important. Leaders must create opportunities for 
participation and collaboration, fostering a sense of 
ownership and commitment (Faig, 2024: 10).

Transformational leadership promotes continuous 
improvement and change at all levels of the 
education system, inspiring teachers and students to 
thrive in a collaborative and supportive environment. 
In the education sector, this leadership model focuses 
on leading by example, inspiring and developing 
future leaders who will bring about positive change. A 
transformational leader ensures that students achieve 
academically and improve their learning while 
encouraging teachers to develop leadership skills and 
promote innovative educational practices (Abdallah 
& Ismail, 2024: 134-134, 140).

The proper implementation of transformational 
leadership can provide a solid foundation for 
educational success and personal growth, 
contributing positively to society (Faig, 2024: 10). 
However, the approach has been criticised, as some 
researchers point out that the constant effort of 
principals to transform teachers' attitudes can lead to 
authoritarian relationships, damaging the democratic 
nature of the school organization (Giasemis, 2016: 155).

To avoid such situations, reliable principal selection 
processes, ongoing training in administration and 
human resource management (Papathomopoulos, 
2016: 65), and attending training programmes in 
transformational leadership (Anderson, 2017: 10-11) are 
necessary. Promoting school autonomy and reducing 
bureaucracy are also critical to the success of this 
leadership model (Papathomopoulos, 2016: 65).

Distributed Leadership

Distributed leadership has become one of the most 
debated topics in academia (Giasemis, 2016: 156). 
The concept was first introduced in the 1950s by the 
Australian psychologist Gibb (1954), who used the term 
to describe leadership as a collective activity shared 
among members of an organization (Kumari, 2021: 
56). According to Gibb, distributed leadership involves 
a variety of roles and behaviors that can be shared, 
alternated, or co-exist simultaneously (Theofilidis, 2012: 
223).

Distributed leadership differs significantly from the 
traditional concept of the 'hero leader', based on the 
idea that leadership is a process distributed throughout 
the organization. This way, expertise is mobilised at all 
school levels, creating more opportunities for change 
and improvement (Shava & Tlou, 2018: 279-280). Despite 
its distributed nature, the principal remains active, 
assessing situations, identifying opportunities and 
making critical decisions while facilitating leadership 
distribution and promoting vertical and horizontal 
communication (Theofilidis, 2012: 222-223).

This form of leadership is aligned with the principles 
of democracy, inclusiveness, and co-responsibility, 
which have been reinforced in the educational sector 
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in recent years. It recognises the professionalism and 
contribution of all members of the school community 
and encourages their meaningful participation 
(Giasemis, 2016: 162).

Distributed leadership is now considered one of the 
most essential practices in education for improving 
the quality of teaching and learning (Kumari, 2021: 56), 
as it incorporates the participation of many school 
community members in decision-making and forming 
a shared vision. This participatory approach increases 
teacher engagement and leads to better learning 
outcomes. Research has shown that distributed 
leadership positively impacts learning outcomes, as 
leadership exercised collectively by principals and 
teachers has a more significant impact than other 
forms of leadership, such as instructional leadership 
(Giasemis, 2016: 157, 161).

Moreover, distributed leadership helps strengthen 
teachers' skills and create a climate of mutual trust. 
This has a positive impact not only on teachers but 
also on the overall improvement of the school, as it 
encourages collaboration and active participation 
in promoting innovation and change in the school 
environment (Theofilidis, 2012: 222).

Despite its benefits, distributed leadership comes 
with challenges (Torrance, 2013: 362-366). Power 
distribution may only sometimes be smooth and often 
requires time and effort to implement effectively. In 
addition, problems such as inter-team stress, lack of 
communication and conflict may arise (Giasemis, 
2016: 162-163). Some teachers may be reluctant to take 
on leadership roles because they need more time or 
prefer to focus on other responsibilities. Others may 
need more skills and knowledge to lead effectively 
(Torrance, 2013: 363, 367).

These challenges are often a reality in the school 
setting as they relate to the school's culture and the 
complexity of roles in an ever-changing organization 
that faces daily challenges. Despite its shortcomings, 
distributed leadership has the potential to offer 
solutions and contribute to improving education. 
Principals and teachers are called upon to work 
together to shape the school's shared vision and 
culture (Giasemis, 2016: 163).

Transactional Leadership

Burns introduced transactional leadership in 1978. This 
model focuses on creating transactional relationships 
between the leader and employees. It examines 
how principals use authority and incentives, such as 
rewards, to shape employee behavior and positively 
influence organizational performance (Dong, 2023: 
21).

In this approach, the principal tries to secure the 
cooperation of subordinates by providing rewards. 

Transactional leaders ask employees to perform 
specific tasks and, in return, offer them rewards when 
their effort and performance are deemed satisfactory 
(Saiti & Saitis, 2012: 268).

The relationship of transactional leadership with 
employees is based on exchanging benefits and 
achieving mutual goals. Although this approach can 
improve organizational effectiveness, there is a risk 
that employee morale may be undermined if leaders 
focus exclusively on their interests or if employees 
feel exploited. Transactional leaders must consider 
employees' needs and interests to build relationships 
that enhance morale and organizational stability 
(Dong, 2023: 22).

A key characteristic of transactional leadership is the 
need for long-term commitment, as the relationships 
developed are temporary and transaction-based. 
In this model, educational leaders try to balance 
exercising authority and working with staff to achieve 
school goals. However, maintaining good relationships 
through mutual concessions can negatively affect the 
quality and effectiveness of the school unit (Giasemis, 
2016: 151-152, 159).

Transactional leaders' personal characteristics, such 
as confidence and determination, play an important 
role in their effectiveness. They need to have clear 
goals, communicate effectively, and make decisions 
that keep the organization competitive. However, 
overconfidence can make them authoritarian and 
egotistical, negatively affecting teamwork and 
cohesion among organization members (Dong, 2023: 
22).

Transactional leadership can be seen as a flexible form 
of leadership, as it is based on exchange between 
stakeholders in the school community (Giasemis, 2016: 
159). Principals who adopt this model can positively 
influence the organization's performance and 
achieve high performance. However, their role may 
need to be improved, hindering innovation and long-
term development. The behavior of transactional 
leaders is influenced by personal and environmental 
factors such as individual characteristics, work 
experience and the organization's culture. Training 
and developing communication and decision-making 
skills can improve their leadership behavior and 
increase organizational performance (Dong, 2023: 24).

Ethical Leadership

Ethics comes from the Greek word "ethos", which 
initially referred to the habits and practices that 
differentiate a society or group of individuals from 
others. Over time, the concept has been expanded 
to describe the behavior and character of individuals 
who are considered decent and ethical. Ethics can 
influence by creating positive relationships and 
making ethical decisions (Özan et al., 2017: 164).
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Ethical leadership is a managerial approach that 
emphasises moral values in both the personal and 
professional lives of leaders (Göçen, 2021: 38). This 
leadership model is characterised by the ability of 
leaders to distinguish right from wrong and act on 
these distinctions, guiding others through ethical 
practices to achieve common goals (Özan et al., 2017: 
164).

Principals who act ethically gain the trust and support 
of their employees, as employees assume that these 
leaders will make ethical decisions regardless of 
the circumstances (Özan et al., 2017: 162). Ethical 
leadership creates an environment where the core 
values are justice, respect, equality, democracy 
and positive human relations (Ghanem, 2018: 244). 
Principals are expected to make ethical decisions 
when resolving various issues, such as conflicts among 
school community members (Özan et al., 2017: 162).

Ethical leadership in educational organizations 
includes four main dimensions: the decision-making 
process, behavioral ethics, the communication 
process, and the formation of the organizational 
climate. Principals are required to ensure that their 
decisions are ethically sound and to act with honesty 
and fairness. They must encourage knowledge 
development by adhering to values such as honesty, 
equity and accountability while shaping a culture that 
supports ethical behavior and job satisfaction among 
teachers (Ghanem, 2018: 247-248). Codes of ethics help 
principals make decisions based on ethical principles, 
reducing subjectivity (Özan et al., 2017: 162).

Ethical leadership is closely related to the effective 
functioning of school units (Göçen, 2021: 38). 
However, its implementation can lead to negative 
consequences if a principal's level of ethics and 
authenticity differs from that of the organization and 
other members of the school community, which can 
cause conflicts. There is also a risk that basic needs, 
such as teachers' professional development, may be 
underestimated and that secondary areas of school 
life may be emphasised to form a 'common ethic' 
(Giasemis, 2016: 153-154).

Contingent Leadership

Contingent leadership in the education sector 
recognizes the complexity and unpredictable nature 
of the school environment. In this environment, 
principals must adapt their leadership style to the 
circumstances rather than following a fixed approach 
(Bush & Glover, 2014: 567). 

This approach is based on the idea that principals 
must respond to the particular organizational 
circumstances and challenges of the Organization, 
adapting their behavior to the needs of each situation 
(Leithwood et al., 1999: 15). This adaptive attitude 

requires leaders to be able to assess the situation and 
choose the most appropriate leadership response 
(Bush & Glover, 2014: 567).

Yukl (2002: 234) reinforces this view, noting that 
managerial work is often complex and unpredictable, 
and therefore, leaders need to constantly adapt 
their behavior based on specific circumstances. 
This approach emphasises that leadership cannot 
be based on predetermined solutions but requires 
constant evaluation and adaptation to prevailing 
circumstances. This is particularly critical in times 
of crisis, where leaders need to carefully analyse 
the situation and react appropriately rather than 
following a predetermined model of leadership (Bush 
& Glover, 2014: 564).

The contingent leadership model is considered 
pragmatic as it recognises the need to adapt 
leadership practices to specific circumstances and is 
not based on fixed values (Bush & Glover, 2014: 567). 
The complexity of the school environment requires 
principals to seek coordinated actions to achieve 
school goals (Muñoz et al., 2023: 42).

Participative Leadership

Participative leadership is characterised by the active 
participation of team members in the decision-making 
process. In the educational sector, this approach 
integrates all school community members into 
decision-making processes, promoting transparency 
and fostering a sense of collective responsibility 
among all stakeholders (Suherni et al., 2023: 496).

An inclusive leader emphasises consultation and 
shared decision-making, sharing power and 
encouraging democratic governance. This leadership 
style allows team members to express their opinions, 
which enhances their sense of appreciation from 
their superiors and improves relationships between 
principals and subordinates (Suherni et al., 2023: 498). 
Leaders who practice this style create an environment 
of cooperation and trust necessary to achieve 
educational goals (Ngotngamwong, 2012: 17-18).

In addition, participative leadership increases 
teachers' job satisfaction by improving the quality and 
effectiveness of decisions made (Ngotngamwong, 
2012: 17-18). At the same time, it enhances creativity 
(Suherni et al., 2023: 499) and collaboration (Katsaros, 
2008: 111) while boosting employee morale and 
reducing competition. Subordinates feel their opinions 
are valued and recognised as necessary in decision-
making (Suherni et al., 2023: 499).

Teachers' participation in decision-making creates 
a sense of ownership, enhancing their commitment 
to the school's goals. Research has shown that this 
leadership model improves teachers' productivity, 
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trust and team spirit (Ngotngamwong, 2012: 18) while 
reducing pressure on principals as responsibilities are 
shared (Katsaros, 2008: 111).

However, despite its advantages, participative 
leadership can lead to time-consuming decision-
making processes, thus reducing team effectiveness 
and productivity. In addition, conflicts and negative 
emotions may arise during discussions among school 
community members. Also, providing sensitive 
information to subordinates increases the risk of leaking 
this information outside the school environment 
(Suherni et al., 2023: 499-500).

Despite these challenges, participative leadership 
can meet the demands of modern organizations 
by facilitating more effective and efficient decision-
making (Wang et al., 2022: 1, 10).

Conclusions

The analysis of various models of leadership in 
education reveals that no one leadership style is 
sufficient in itself (Saiti & Saitis, 2012: 268-269) to fully 
respond to the ever-changing social and educational 
challenges facing school units (Giasemis, 2016: 
158). Each model has unique characteristics and 
advantages that contribute to effective leadership 
and limitations that can undermine the success 
of leadership in specific contexts. For example, 
administrative/managerial leadership offers clarity in 
structure and hierarchy but can limit creativity and 
adaptability. Similarly, instructional leadership focuses 
on improving learning outcomes but often overlooks 
other critical aspects of school life, such as student 
well-being.

Rather than focusing solely on one model, educational 
leaders can choose a synthetic approach combining 
several styles' strengths. Integrating elements of 
administrative leadership, which offers stability and 
structure, with transformational practices, which 
promote inspiration and innovation, can create a 
more flexible and adaptive form of leadership (Saiti 
& Saitis, 2012: 269). This approach allows principals 
to better adapt to the demands of an ever-evolving 
educational environment, where complexity and 
the speed of change require flexible and dynamic 
leadership skills.

In addition, distributed leadership and participative 
leadership can play an essential role in promoting 
collaboration and trust within the school community, 
while ethical leadership ensures that decisions are 
made with the moral integrity and well-being of all 
involved in mind. Contingent leadership enhances the 
adaptability of leaders, allowing them to choose the 
appropriate style depending on the circumstances, 
and transactional leadership provides tools for 
managing day-to-day operations and maintaining 
organization and order.

Ultimately, success in instructional leadership does not 
lie in the selection of a single style but in the ability 
of leaders to combine best practices from various 
approaches, creating a flexible and multi-dimensional 
model of leadership that adapts to the needs of 
the school and the larger community. This synthetic 
approach can catalyze improving education quality 
and educational organizations' success by effectively 
responding to the complex and multi-dimensional 
challenges of the contemporary educational 
environment.
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Abstract

Introduction

Systemic barriers often prevent young Black boys from full 
development of their potential, including in the area of 
literacy. This systematic literature review seeks to better 
understand the landscape of literacy development of Black 
boys in kindergarten, first, and second grades by answering 
the question: What does previous literature indicate about 
how the U.S. education ecosystem impacts K-2nd grade 
Black boy’s language arts interests and abilities?

We used the Khan framework for this review. Searching three 
academic databases and an expert consultation yielded 
46 relevant works, which were analyzed for their framing 
(i.e., asset- or deficit-based), focal areas, and findings. We 
identified seven themes across this body of work: literacy 
skills assessment, the impact of the use of Black English, 
inclusive and culturally relevant curricula, interventions 
and pedagogical approaches, professional development, 
student engagement, the research agenda. Our findings 
support an asset-based approach that emphasizes the 
abilities of young Black boys to flourish academically when 
appropriate support is provided.

With an increasing international focus on evidence-
based literacy instruction, educators require 

adequate support to teach racially, culturally, and 
linguistically diverse students through high-quality methods 
of instruction. Academic performance, especially in reading, 
differs between young Black boys and other student groups, 
with their reading scores being lower than that of boys who 
are White, Latino, or Asian (Moore & Phelps, 2021). Removing 
the systemic barriers that result in such gaps in learning 
opportunities is not only a moral imperative for educators 
but also a necessary component of supporting all students 
in reaching their full personal potential. 

Prior, related work includes a literature review on Black boys’ 
literacy across K-12 (Tatum et al., 2021). This project expands 
on that work by (1) including studies published in the last four 
years, (2) identifying themes for K-2 students specifically, 
(3) include literature in addition to peer-reviewed studies 
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(see below), and (4) focusing on the United States in 
general, as opposed to focusing on its southern region.

This systematic literature review analyzes literature 
related to the literacy development of Black boys 
from kindergarten to second grade, a stage of literacy 
growth critical for literacy identity development and 
achievement. Our research question for this study was: 
What does previous literature indicate about how the 
U.S. education ecosystem impacts K-2nd grade Black 
boy’s language arts interests and abilities?

The results of this systematic literature review shed 
light on implications for educators and researchers 
in supporting Black boys’ literacy. We note that some 
research focuses on what is called African American 
English, African American Vernacular English, or Black 
English. For the sake of consistency, we will use the 
term Black English, regardless of the term used in the 
original literature.

Methodology

The examination of differences in performance 
between various groups of students is often framed by 
deficit thinking (Davis, 2019), the implicit assumption 
that any performance gaps stem from shortcomings 
of the children, their families, or communities. This 
approach tends to blame students – especially those 
from groups who have been discriminated against – 
for gaps in academic achievement instead of focusing 
on the aspects of the educational system that have 
failed to support the students, including by failing to 
provide appropriate opportunities to all students. In 
this systematic literature review, we sought to avoid 
deficit thinking and instead focused on the assets 
and strengths that students bring to their education, 
despite being embedded within systems that often 
present numerous barriers to their success.

One author identifies as a Black, middle-class, 
heterosexual, Christian female in her thirties, whose 
first language is English. She is a former early 
childhood educator and currently focuses her 
work on creating racially inclusive environments for 
students and families. She is the mother of a Black son 
and daughters. Another author identifies as a White, 
middle class women. Her background includes time as 
an English Language Arts teacher and as a curriculum 
developer. She is currently a researcher focused on 
improving equity for all students, particularly those 
from groups who have been historically marginalized.

One author identifies as a cisgender, White, middle-
class woman. Her background includes teaching 
racially, culturally, and linguistically diverse students 
across grades K-8. She is currently an Associate 
Professor of Elementary & Literacy Education, and her 
scholarship and teaching focuses on the preparation 
and support of K-6 teachers to teach in culturally 

affirming ways. One author is an education researcher 
whose path started as a computer scientist in industry, 
who then moved to academia where she discovered 
that some of the same issues in industry that are 
related to identity impact who ultimately studies and 
chooses computer science as a career path. She 
approaches her education research through a lens of 
scientific inquiry, ethics, and fairness to explore how 
education can be shaped so that all students may 
flourish.

For our systematic literature review, we used the 
Khan framework (Khan et al., 2003), which delineates 
the review in five major steps. We selected the 
Khan methodology since it offers a clear, systematic 
framework that ensures thoroughness, consistency, 
and replicability. The five steps outlined by Khan—
framing the research question, identifying relevant 
literature, selecting studies for inclusion, assessing the 
quality of those studies, and synthesizing the findings—
align with our goals of conducting a comprehensive 
and unbiased review. By adhering to this established 
process, we aim to provide a transparent and 
replicable review that contributes meaningful insights 
to the field. Each of these steps, which include the 
results, is discussed in the following sections.

Step 1: Framing the Question

We framed our question based on our knowledge of 
the field. Given the awareness that racism affects the 
educational experiences of Black boys (Carey et al., 
2022; Nyborg & Curry, 2003; Staggers-Hakim, 2016), we 
wanted to better understand literacy development 
among Black boys. We wanted to learn what the 
literature indicates about how the educational 
ecosystem impacts K-2nd grade Black boys’ language 
arts interests and abilities. Thus we framed our 
research question accordingly to What does previous 
literature indicate about how the U.S. education 
ecosystem impacts K-2nd grade Black boy’s language 
arts interests and abilities?

Step 2: Identifying Relevant Work

To identify relevant work, we specified the following 
process a priori. We selected three databases given 
their extensive materials in education research 
literature: SCOPUS, EBSCO, and ERIC-EBSCO. We did 
not limit results by date of publication.

We defined the following search string to give to each 
of the identified databases:

•	 (“Black boys” OR “African American boys” 
OR “African-American boys”) AND

•	 (“Early elementary” OR “Kindergarten” OR 
“first grade” OR “second grade” OR “early 
childhood” OR “1st grade” OR “2nd grade” 
OR “K-2”) AND
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•	 (“communication” OR “writing” OR 
“reading” OR “vocabulary” OR “letter 
recognition” OR “phonics” OR “phonemics” 
OR “syllables” OR “sight words” OR

•	 “literacy” OR “reading” OR “language arts” 
OR “high frequency words” OR “reading 
fluency”)

Step 3: Assessing the Quality of the Articles

One of the researchers conducted the search in 
July 2024. Using our keyword search against all three 
databases resulted in 1,946 articles. The researcher 
then first removed the duplicates (n = 230), and the 
resulting 1,716 articles were assessed for quality and 
relevance. Two articles were excluded because they 
were not written in English.

Our team met to define the criteria for the quality 
assessment that would align with the research 
question as:

•	 focused on the United States

•	 focused on Black boys, in whole or part

•	 focused on kindergarten, first, and/or 
second grade

•	 addressed literacy, including oral and/
or written communication, reading, 
vocabulary, and so forth

•	 described challenges and/or opportunities 
for learning success

Note that as a team we collectively and intentionally 
made the choice to include some articles in addition 
to peer-reviewed studies, such as research-based 
position papers. (We define a research-based 
position paper as a piece that incorporates prior 
research in the articulation of a position, in contrast 
to other position papers or opinion pieces, which 
may not make reference to prior research.) We made 
this decision since we recognized that important 
contributions might stem from these sources, including 
the possibility of more research-based position papers 
written after the global reckoning on racial justice and 
increased racial awareness that arose after the 2020 
murder of George Floyd as well as the possibility for 
historical bias in publishing.

Step 4: Summarizing the Evidence (Results)

The result of this process was a set of 41 articles. 
We supplemented the systematic review with an 
expert consultation, an addendum to a traditional 
literature review process that may provide additional 
useful insight into the topic (Morris et al., 2018), which 
resulted in the addition of 5 articles. Thus, there are a 
total of 46 articles in the dataset.1 This methodology 
is summarized in the PRISMA diagram (see Figure 1), 

created according to the PRISMA methodology (Page 
et al., 2021).

Figure 1 
PRISMA diagram.

Once the set of papers was determined and the 
criteria for the quality assessment was defined, the set 
of papers was divided among the authors. We used 
a spreadsheet to record key information about each 
item in the set, using the following list of questions:

•	 Did it assume an asset-based or a deficit-
based approach to the study of Black boys?

•	 Did it focus on the engagement of 
caregivers?

•	 Did it focus on the socio-economic status 
of caregivers?

•	 Did it focus on the behavior of Black boys?

•	 Did it focus on Black English?

•	 If specified, what aspect(s) of literacy did it 
examine (e.g., vocabulary, oral language, 
writing)?

•	 If a study: what type (e.g., qualitative) was 
it?

•	 If a study: what was the context?

•	 What are the key findings (for a study) or 
concepts (if not)?
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Figure 2 
Type of paper by year of publication.

We classified papers as either research articles, 
position papers, editorials, or dissertations (see Figure 
2). While one article appeared in the 1980s (Brutten & 
Miller, 1988), papers started appearing more regularly 
in late 1990s, with growth in this area from 2019 through 
2024–in particular of research articles. We also note 
that the analysis was conducted in mid-2024, and we 
anticipate that more articles have been published in 
the remainder of the year. Position papers were more 
common before 2016, and none are in the dataset 
after that date. We also found approximately equal 
counts of position papers (n = 12), qualitative studies (n 
= 11), and quantitative studies (n = 10), with fewer mixed 
methods studies (n = 6), editorials (n = 3), literature 
reviews (n = 3), and dissertations (n = 1); see Table 1.

Table 1 
Count of papers by type.

Type Count References

Position 
Paper

12

Brown and Donnor (2011), Diller (1999), 
Hughes-Hassell et al. (2010), Husband (2012b, 
2014), Jones (2002), Ladson-Billings and 
Gomez (2001), Rashid (2009), Walton and 
Wiggan (2014), Weddington (2010), Wood 
and Jocius (2013), and Wright et al. (2015)

Qualitative 
Study

11

Curenton et al. (2022), Everett and Moten 
(2022), Ford et al. (2021), Frieson and Scalise 
(2021), Pressley et al. (2004), Sherbine (2019), 
Sherfinski (2023a, 2023b), Stevenson and Ross 
(2015), Wynter-Hoyte and Smith (2020), and 
Yoon (2015)

Quantitative 
Study

10

Brutten and Miller (1988), Craig et al. (1998a, 
1998b), Fitton et al. (2021), Gibson and 
Cartledge (2012), Holt and Asagbra (2021), 
Noltemeyer et al. (2019), Russell and Drake 
Shiffler (2019), Washington et al. (2019), and 
Winsler et al. (2013)

Mixed Meth-
ods Study

6

Hamilton and DeThorne (2021), Henderson 
et al. (2020), Holloman (2022), Matthews et 
al. (2010), Tatum and Muhammad (2012), 
and Washington and Craig (2004)

Literature 
Review

3
Husband (2012a), Husband and Kang (2020), 
and Tatum et al. (2021)

Editorial 3
Hale (2004), Parker (2023), and Thomas 
(2019)

Dissertation 1 Younger (2014)

Descriptive Statistics

When examined by focus area, one-third (33%, n = 15) 
focused on the usage of Black English and 26% (n = 
12) focused on student behavior. Additionally, 20% (n 
= 9) focused on caregiver engagement and 9% (n = 4) 
focused on caregiver income (see Table 2). Note that 
there is some overlap among these, so that an item 
may appear in more than one of these categories.

Table 2 
Count of papers by caregiver engagement, student 
behavior, caregiver income level, and use of Black 
English

Type Count References

Caregiver 
engagement

9

Hale (2004), Holt and Asagbra (2021), 
Husband and Kang (2020), Matthews et al. 
(2010), Pressley et al. (2004), Stevenson and 
Ross (2015), Weddington (2010), Wright et al. 
(2015), and Wynter-Hoyte and Smith (2020)

Student 
behavior

12

Brown and Donnor (2011), Hale (2004), Ham-
ilton and DeThorne (2021), Holloman (2022), 
Husband (2012a), Husband and Kang (2020), 
Matthews et al. (2010), Sherbine (2019), 
Sherfinski (2023a), Stevenson and Ross (2015), 
Tatum et al. (2021), and Wynter-Hoyte and 
Smith (2020)

Caregiver 
income level

4
Craig et al. (1998a), Fitton et al. (2021), Mat-
thews et al. (2010), and Winsler et al. (2013)

Use of Black 
English

15

Brown and Donnor (2011), Craig et al. (1998a, 
1998b), Diller (1999), Fitton et al. (2021), Frieson 
and Scalise (2021), Hamilton and DeThorne 
(2021), Jones (2002), Russell and Drake Shiffler 
(2019), Sherbine (2019), Sherfinski (2023b), 
Tatum et al. (2021), Washington and Craig 
(2004), Weddington (2010), and Wynter-Hoy-
te and Smith (2020)

We determined the count of papers per year that 
had, where applicable, asset or deficit framing. To 
do this, the reviewers considered whether gaps in 
student performance were implied to be the fault of 
the student (indicating a deficit framing) or whether 
the strengths that students bring to their educations 
were emphasized, indicating an asset framing.

For some papers, this question of framing was not 
applicable (n = 12, 26%), both framings were used (n 
= 6, 13%), or the paper was unclear in its framing (n = 
1, 2%). For the remainder of the papers, an approach 
of asset framing was more common (n = 18, 39%) 
than deficit framing (n = 9, 20%). As Figure 3 shows, 
asset-based framing is concentrated in more recent 
years, while deficit framing has been approximately 
consistent across time.
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Figure 3 
Framing (i.e., asset-based or deficit-based) of papers 
in the dataset; excludes papers where the categories 
are not applicable.

When we considered the aspects of literacy covered 
in the papers (see Table 3), general literacy (n = 24 or 
52%) was the primary focus. A focus on reading (n 
= 11 or 24%) was the next most common, with fewer 
papers focusing on oral literacy (n = 6 or 13%), writing (n 
= 2 or 4%), and both writing and oral literacy (n = 3, 7%).

Table 3 
Papers by aspect of literacy.

Type Count References

General 
literacy

24

Brown and Donnor (2011), Diller (1999), Everett 
and Moten (2022), Fitton et al. (2021), Ford et al. 
(2021), Gibson and Cartledge (2012), Holloman 
(2022), Holt and Asagbra (2021), Husband and 
Kang (2020), Jones (2002), Ladson-Billings 
and Gomez (2001), Matthews et al. (2010), 
Pressley et al. (2004), Rashid (2009), Russell and 
Drake Shiffler (2019), Sherbine (2019), Sherfinski 
(2023a), Stevenson and Ross (2015), Tatum and 
Muhammad (2012), Tatum et al. (2021), Walton 
and Wiggan (2014), Weddington (2010), Win-
sler et al. (2013), and Wright et al. (2015)

Reading only 11

Curenton et al. (2022), Henderson et al. (2020), 
HughesHassell et al. (2010), Husband (2012a, 
2012b, 2014), Noltemeyer et al. (2019), Thomas 
(2019), Washington et al. (2019), Wood and 
Jocius (2013), and Younger (2014)

Oral literacy 
only

6

Brutten and Miller (1988), Craig et al. (1998a, 
1998b), Frieson and Scalise (2021), Hamilton 
and DeThorne (2021), and Washington and 
Craig (2004)

Writing and 
oral literacy

3
Hale (2004), Sherfinski (2023b), and Wyn-
ter-Hoyte and Smith (2020)

Writing only 2 Parker (2023) and Yoon (2015)

Thematic Analysis

After reviewing all papers in the dataset, the authors 
met to determine what themes had emerged across 
the papers. We determined that there were seven 
main themes (as described below), based on our 
reading of the literature.

Literacy Skills Assessment

One theme that emerged from this dataset concerns 
the assessment of Black boys’ literacy skills. Washington 
et al. (2019) investigated the literacy skills of Black 
elementary school students living in a low-income 
area via a longitudinal study. Language skills were 
similar for boys and girls, but older girls outperformed 
boys in reading skills. Similarly, Brutten and Miller (1988) 
found that the genders were similar in their levels of 
disfluency but that Black children were less disfluent 
than White children. Interestingly, Winsler et al. (2013) 
found that Black boys in elementary school who 
did not speak English at home were more likely to 
qualify for the gifted program than their peers who 
did. Washington and Craig (2004) found that some 
language assessments do not accurately assess 
Black students due to the students’ use of Black 
English. Nonetheless, the researchers found that their 
screening protocol for preschool and kindergarten 
students was accurate in identifying language 
impediments in children who speak Black English.

Literacy and Black English

Several articles explored Black English and its 
interaction with the literacy development in Black 
children. Weddington (2010) disputes the common 
notion that the use of Black English is responsible for 
negative impacts on literacy development, instead 
suggesting that systemic issues are responsible. 
Weddington suggests that training teachers in 
culturally responsive instruction and developing 
teachers’ belief in the potential of all students to 
succeed are key to reducing gaps in achievements. 
Weddington’s work aligns with a study that found that 
indicators of Black English found in student writing did 
not predict literacy scores (Fitton et al., 2021). 

Similarly, Craig et al. (1998b) found that comprehension 
tasks were not correlated with the use of Black English. 
In fact, one ethnographic case study showed how 
children leverage their Black Language ability in 
ways that confirm their identities and showcase their 
literacy (Frieson & Scalise, 2021). And Craig et al. (1998a) 
conducted an investigation with Black students (aged 
4 to 6.5) to determine the average communication 
units for students who spoke Black English. They 
found that older children’s language during free 
play contained longer communication units. A study 
by Wynter-Hoyte and Smith (2020) found that it was 
possible to integrate Black English and academic 
English in a writing workshop for first-grade students 
to encourage the development of positive racial and 
linguistic identities, which can be seen as a point of 
reference to the acceptance of Black English.

More specific to Black boys, Hamilton and DeThorne 
(2021) drew on a framework of culturally and 
linguistically responsive classroom management 
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to demonstrate how one Black boy received more 
behavior-related warnings related to his use of Black 
English. However, in a study of Black first grade boys 
by Russell and Drake Shiffler (2019) found that an 
intervention designed to improve their phonological 
awareness – particularly in instances where Black 
English may differ from academic English – showed 
promise for improving students’ literacy skills.

Inclusive and Culturally Relevant Curricula

In the context of a review of the literature, Tatum 
and Muhammad (2012) found that the instructional 
methods used by teachers significantly influence the 
reading performance of Black boys. Wynter-Hoyte 
and Smith (2020) pleaded with educators to abandon 
the excuse of needing to meet learning standards as 
the reason for continuing to teach curriculum that 
centers whiteness and creates a limited historical 
narrative of Black people.

Sherfinski (2023b) demonstrates how two Black 
kindergarten boys push back on semi-scripted 
curriculum instruction during a writer’s workshop 
to draw on their personal and cultural resources 
and engage in playful, holistic learning. They argue 
that when educators do not individualize scripted 
curriculum, Black boys in particular are harmed. On 
the other hand, in a survey of the characteristics of 
a high-achieving school that serves Black students, 
Pressley et al. (2004) noted, among many other 
factors, that literature by and about Black Americans 
was common in the curriculum. This practice suggests 
cultural awareness and an intentional effort to promote 
a curriculum that mirrors student demographics.

Many articles focused on the impact of culturally 
responsive curriculum, including texts. Curenton et 
al. (2022) propose a theoretical model for fostering 
racial literacy via storybooks. In this model, books that 
are racially affirming prompt conversation, which in 
turn prompts both positive identity as well as positive 
emotional regulation. The result of this process is 
racial literacy. Wood and Jocius (2013) posit a need 
for critical literacy with Black boys that includes using 
culturally relevant texts, a collaborative learning 
environment, and critical conversations about the 
text. Wright et al. (2015) stress the need for Black boys 
to have ‘mirror’ books – or books that reflect who they 
are. Similarly, Wood and Jocius (2013) discuss how 
children should see protagonists that are of the same 
cultural background. Henderson et al. (2020) offer 
recommendations for primary educators to critically 
analyze their classroom libraries for culturally diverse 
texts. For example, educators can consider the extent 
to which materials mirror their students’ identities.

Stevenson and Ross (2015) propose a theoretical 
model for how the use of racially affirming storybooks 
can lead, via conversations of topics related to ethnic-

racial socialization (e.g., cultural pride) to positive 
racial identity, positive emotional regulation, and 
racial literacy. In contrast, Parker (2023) argues that a 
lack of wide-ranging literacy tasks negatively impact 
Black boys as writers. Husband (2012b) proposes that 
teachers should use culturally relevant literature that 
reflects Black culture, in both broad and specific 
contexts, along with increasing the number of texts 
with male characters.

Interventions and Pedagogical Approaches

Several studies report on interventions that show 
promise for promoting literacy among young Black 
boys. In one study, community members provided 
dialogic reading intervention to Black boys in pre-
kindergarten and kindergarten in a rural community 
(Holt & Asagbra, 2021), leading to significant 
improvement in the boys’ literacy skills. Walton and 
Wiggan (2014) identified readers theater as a promising 
practice for supporting the literacy, particularly the 
reading fluency, of Black boys. Husband (2012a) also 
suggests using readers theater to allow Black boys 
to be active participants in their learning. Further, 
Husband suggests that Black boys would benefit 
from alternative reading support systems, particularly 
literacy programs for Black boys that are led by Black 
men. Tatum and Muhammad (2012) identified the 
need to use historical framings to approach literacy 
instruction with Black boys through literary presence, 
literary pursuits, and literary character.

Using a graphic organizer, connecting to students’ 
interests, and including more comprehension strategies 
in lessons are all methods found to be beneficial for 
promoting literacy among young Black boys (Younger, 
2014). In a small (n = 4) study of Black boys, Gibson and 
Cartledge (2012) found that a fluency-building activity 
improved fluency but not comprehension.

Quality Professional Development for Teachers

Ladson-Billings and Gomez (2001) argue that careful 
work in teachers’ professional learning communities – 
where teachers themselves identify the ways in which 
their schools can present barriers to some students 
– are the key to improving learning outcomes for all 
students. This position is supported by, for example, 
a case study of a Black kindergarten boy (Sherfinski, 
2023a), which showed that White teachers’ lack of 
training could amplify the effects of microaggressions 
in the classroom. Similarly, White teachers have 
reflected on how their limited experiences could 
shortchange their Black students and how attention 
to the needs of these students could result in improved 
outcomes (Diller, 1999).

Other work supports the importance of quality 
professional development as well. Holloman (2022) 
found that the reading comprehension scores of 2nd 
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and 3rd grade Black boys improved when professional 
development emphasizing culturally responsive 
teaching and a professional learning community 
were implemented. Ford et al. (2021) conclude from a 
case study of a gifted and talented Black third-grader 
that teachers require cultural competence in order to 
provide equitable learning experiences to all students, 
including those from minoritized backgrounds. 
Attending a grade-level meeting, consulting with other 
colleagues, and having a tutoring program for the 
students and a professional development program for 
the teachers are all promising practices for increasing 
the literacy levels of Black boys (Younger, 2014).

Student Engagement

Jones (2002) suggests reasons why Black boys 
have low reading interest, including educators’ low 
expectations and educators’ biases against Black 
English while they simultaneously blame Black families 
for the state of education for Black children. Similarly, 
Hale (2004) identified practices that may constitute 
systematic barriers to the success of Black children. 
These practices include the reassignment of curricular 
topics from higher to lower grade levels, school 
leaders’ lack of awareness of students’ backgrounds, 
and unequal preschool educational experiences. 
Hale (2004) also identified family support and ensuring 
success in early reading as keys to supporting the 
success of these young students. Husband (2012a) 
argues that prescriptive curriculum is a factor in early 
childhood and elementary Black boys’ declining 
interest in reading.

Other articles examine how best to engage Black 
boys in literacy. Via a case study, Everett and Moten 
(2022) explored how engaging, meaningful texts 
enabled Black boys to advance their literacy skills. To 
help motivate second grade Black boys to engage 
in reading, Thomas (2019) introduced the first book 
in a series either during read-aloud or independent 
reading, included the follow-up books in the series in 
the classroom library, prioritized student commentary 
in chapter discussions, and assigned students the role 
of organizing and caring for the classroom library. 
Hughes-Hassell et al. (2010) offer recommendations 
for supporting Black boys as readers during 2nd to 
5th grade, as they progress to becoming transitional 
readers, in order to address declining interest in 
reading due to factors such as a lack of culturally 
responsive texts. Sherbine (2019) uses a posthumanist 
lens to analyze ethnographic data of three Black boys’ 
literacy engagement during a literacy workshop to 
demonstrate how these second graders diverge from 
narrow definitions of literacy, arguing for a broadening 
of the conceptualization of literacy to allow for more 
just literacy instruction.

Rashid (2009) cataloged the characteristics of early 
childhood education programs that best meet the 

needs of Black boys; these attributes include high 
expectations, individualized literacy activities, higher 
levels of physical activity – especially culturally 
relevant activities – in the classroom, and an asset-
focused approach. Similarly, Husband (2014) identified 
a framework for better engaging Black boys in 
elementary school in reading, with three focal areas: 
curriculum, pedagogy, and the institution. Within 
the curriculum category, Husband (2014) identified 
promising ways to improve engagement, such as using 
curriculum with themes that tend to appeal to boys, 
including content related to real-life experiences. 
Pedagogical strategies include adopting active 
learning strategies such as movement and singing, 
and institutional factors include not overemphasizing 
the acquisition of basic literacy skills.

The Research Agenda

A few pieces commented on research that involves 
Black boys and literacy. Tatum et al. (2021) provide an 
overview of the research (from 1999 to 2020) on Black 
male literacies, demonstrating key foci and suggesting 
several avenues for future research: developing a 
vision for the literacy of Black men, conduct more 
research (both qualitative and quantitative) across 
many kinds of contexts, and promote appropriate 
theoretical frameworks.

A recent literature review found fewer than two dozen 
research studies focused on literacy and young Black 
boys (Husband & Kang, 2020), suggesting the need 
for much more research in this area. The literature 
that does exist was categorized by Husband and 
Kang (2020) as reflecting five major themes: (1) the 
importance of culturally responsive texts, (2) a stress 
on critical literacy (e.g., focusing on social justice), 
(3) offering opportunities for student choice and 
collaborative work, (4) implementing some specific 
instructional strategies, such as phonemic awareness, 
and (5) considering the larger school context (e.g., 
disproportionate discipline).

Johnson (2022) argued that researchers should 
frame research goals focused on the expertise, 
abilities, and insights of Black children – in contrast to 
some research which can be overly-focused on, for 
example, (perceived) behavior problems. Similarly, 
Brown and Donnor (2011) argue for a necessary new 
narrative on Black men’s literacy that moves away 
from framing Black boys as at-risk and in need of 
behavior modification strategies.

Yoon (2015) determined that social and cultural 
aspects of language were not

consistently measurable on the classroom assessments 
for Black kindergartens, suggesting that more research 
is needed in this area to ensure that appropriate 
assessments exist.
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Step 5. Interpreting the Findings, Including 
Recommendations

As the results section shows, the major themes in the 
literature around Black boys’ literacy development are:

1.	 literacy skills assessment,

2.	 impact of the use of Black English,

3.	 inclusive and culturally relevant curricula,

4.	 interventions and pedagogical approaches,

5.	 professional development,

6.	 student engagement, and

7.	 the research agenda.

We note that, as the previous section suggests, there 
is often some overlap between these categories, 
such as work suggesting that more research related 
to assessment is needed (Yoon, 2015), thus showing 
an overlap between the themes of literacy skills 
assessment and the research agenda.

Figure 4 
A summary of principles of an asset-based approach 
to literacy development among young Black boys.

The themes identified in this set can be categorized 
into three broad groups: mindset, support, and action; 
see Figure 4. While, once again, there can be some 
overlap of categories, we conceive mindset as 
involving topics related to professional development 
and literacy skills development. Professional 
development should focus on providing teachers 
with the evidence that supports a mindset focused 
on taking an asset-based approach that sees the 
potential for all children to learn despite external 
obstacles and structural barriers. Practitioners also 
need more access to professional development that 
supports their ability to adapt scripted curriculum to 
be more culturally relevant. Similarly, the assessment 

of literacy skills should stem from an asset-based view 
of the capability of all students to develop strong 
literacy skills, and such assessment in turn provides 
further evidence for an asset-based mindset that 
encourages the potential in all students to develop 
robust literacy skills.

The broad grouping of support includes the themes 
of the impact of Black English, interventions and 
pedagogical approaches, and student engagement. 
The studies in the dataset suggest that Black English’s 
impact on the literacy development of Black boys is 
either neutral or positive and should be treated as such. 
Boys who can code switch bring a distinct strength to 
their studies. Thus, Black English use is a practice that 
can be supported. Supporting promising pedagogical 
approaches and fostering student engagement 
involves choosing texts that are meaningful to students, 
encouraging high expectations, choosing physically 
active pedagogies, and promoting interventions with 
evidence of promise for all students.

The third broad group is action, which focuses on the 
themes of inclusive and culturally relevant curricula 
and the research agenda. Such curricula is a key 
part of supporting the literacy development of Black 
boys, and this relates to, as previously mentioned, the 
use of texts that are meaningful to students. And one 
of the most important results of the analysis of the 
body of research is that there simply is not enough 
of it, as Tatum et al. (2021) argue. Thus, a key area for 
action is promoting more research into the literacy 
development of young Black boys.

Cross-cutting all of these themes is concern with an 
asset-based approach. Many papers display a deficit-
based approach in the introduction to the work by, 
for example, presenting the difference in test scores 
between Black boys and other children in a way 
that suggests that Black boys are lacking, deficient, 
or problematic. In many cases, the remainder of the 
paper does not have a deficit lens and, in fact, often 
appears focused on providing improved opportunities 
for Black boys to counteract systemic inequities. Study 
authors can benefit from introducing their work in 
ways other than with a deficit frame.

This does not mean that, for example, statistics 
showing differential performance cannot be 
included. Rather, it means framing them to suggest 
that historical and systematic factors – not individual 
Black boys or their families or communities – are 
responsible for the difference. Similarly, the use 
of Black English is sometimes blamed for differing 
performances in literacy skills, but the evidence in 
this dataset suggests that this is not in fact the case. 
Likewise, student engagement may be approached 
from the deficit-based perspective of focusing on the 
behavior problems of individual students or it may 
be approached from an asset-based perspective 
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that focuses on how meaningful texts can positively 
engage students in their own literacy development.

We note a possible limitation to this study: as a 
literature review, it relies on the work of previous 
researchers, who – as with all researchers – bring 
their own potential for bias into their work. Therefore, 
some of the gaps in what is known about the literacy 
development of young Black boys may be due to 
these biases as well as to biases in the educational 
system.

Conclusion

This systematic literature review identified seven 
major themes – forming three broad categories – 
that sketch the landscape of what is known about 
the literacy development of Black boys in the early 
elementary grades.

One benefit of a systematic review of the literature 
such as this one is that it makes possible distillation 
of lessons learned from a variety of research studies 
and other work. This distillation, in turn, can then be 
leveraged to improve literacy instruction for Black 
boys. This improvement might include, for example, 
integrating literacy instruction with learning in other 
subject areas. Our work in this systematic literature 
review was motivated in part by the desire to better 
understand literacy development in young Black boys 
as a precursor to work on a series of storybooks that 
could promote that literacy development but also 
promote inclusivity in computing education for all 
children, especially Black girls.
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Footnotes

1The included studies are Brown and Donnor (2011), 
Brutten and Miller (1988), Craig et al. (1998b, 1998a), 
Curenton et al. (2022), Diller (1999), Everett and Moten 
(2022), Fitton et al. (2021), Ford et al. (2021), Frieson 
and Scalise (2021), Gibson and Cartledge (2012), Hale 
(2004), Hamilton and DeThorne (2021), Henderson et 
al. (2020), Holloman (2022), Holt and Asagbra (2021), 
Hughes-Hassell et al. (2010), Husband (2012b, 2012a, 
2014), Husband and Kang (2020), Jones (2002), Ladson-
Billings and Gomez (2001), Matthews et al. (2010), 
Noltemeyer et al. (2019), Parker (2023), Pressley et al. 
(2004), Rashid (2009), Russell and Drake Shiffler (2019), 
Sherbine (2019), Sherfinski (2023b, 2023a), Stevenson 
and Ross (2015), Tatum and Muhammad (2012), Tatum 
et al. (2021), Thomas (2019), Walton and Wiggan (2014), 
Washington and Craig (2004), Washington et al. (2019), 
Weddington (2010), Winsler et al. (2013), Wood and 
Jocius (2013), Wright et al. (2015), Wynter-Hoyte and 
Smith (2020), Yoon (2015), and Younger (2014).
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Abstract

Introduction

Unconscious consumption of resources by individuals 
leads to many economic, social and environmental 
problems. Therefore, conscious consumerism and consumer 
education are criticallly important to develop knowledge 
and skills to make informed and rational choices taking 
social values and goals into account. Based on that, the 
research was conducted as a descriptive case study to 
assess pre-service primary school teachers’ awareness 
of 'conscious consumer'. The study was conducted with 
a cohort of 60 pre-service teachers enrolled as second-
year students in primary education programs. The results 
showed that the participants had insufficient knowledge 
about the conscious consumer. Their conceptualisations 
were primarily manifested through limited and superficial 
patterns of behaviour. Their practical behaviour related to 
conscious consumer in everyday life appeared to be limited. 
In addition, the definitions and behaviours articulated by the 
participants were largely consistent with the principles of 
rational consumption. Importantly, almost all the pre-service 
teachers did not demonstrate behaviours associated with 
ethical and socially responsible consumption in their daily 
lives, highlighting a lack of prioritisation of these dimensions.

In the modern world, people tend towards consumption 
frenzy under the influence of many factors such as media 

and environment. Both irresponsible consumption of 
natural resources and unconscious purchasing behaviors 
lead to serious problems on a global scale. According to 
Fromm (2002), after the 20th century, capitalism increases 
consumption by keeping the desire to spend at a high level 
in individuals. The fact that the economic order needs 
individuals who constantly consume and constantly 
demand (İnsel, 1997) also fuels consumption. In consumer 
societies, consumption can become a tool and directs 
the individual to continuous purchasing. Beyond mere 
purchasing, it also leads to the unconscious consumption 
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of resources. However, according to Bauman (2006), 
individuals leave aside a critical view of consumption 
and participate in the economic system by consuming. 

There are 17 global goals for Sustainable Development 
(United Nations [UN], 2024). Goal 12 on sustainable 
development emphasizes the sustainability and 
effective use of natural resources (The Global Goals, 
2024). Within the scope of responsible production 
and consumption, global goals such as sustainability 
of natural resources, reduction of global food waste, 
recycling, reduction of waste production can also raise 
awareness on conscious consumption. Situations such 
as unequal sharing of resources in the world, limited 
access to resources, global hunger problems, waste, 
deterioration of ecological balance, ozone depletion, 
radioactive wastes, pollution of clean water resources 
lead to various problems. The ecosystem and the 
sustainability of natural resources are endangered 
for these reasons. Unconscious consumption of 
resources by individuals leads to many economic, 
social and environmental problems. In order to solve 
these problems, new consumption habits need to 
be acquired and learned (Avallone et al., 2012). In 
this context, it is necessary to focus on the concept 
of conscious consumer. According to the Turkish 
Language Association Current Turkish Dictionary 
(2024), the concept of 'conscious' is defined, as 'one 
who is aware of his/her own actions; one who acts 
knowingly; conscious'. The concept of 'consumer' is 
defined as a person who makes a purchase in order 
to satisfy his/her personal desires, wishes and needs 
(Solomon et al., 2013). The concept of 'conscious 
consumer' is defined as a person who complies with 
the concepts of truth, honesty and equality in the 
choices he/she makes and considers the benefit and 
goodness of the whole world in the decisions he/
she makes (Gogia, 2014). A conscious consumer is a 
person who is aware that when he/she consumes the 
product he/she needs, this consumption will have a 
direct impact primarily on himself/herself and then 
on the society and the world in which he/she lives 
(Kozinets & Handelman, 2004). A conscious consumer 
is a sensitive person who provides a balance between 
personal satisfaction and environmental protection 
with the responsibility he undertakes and considers 
the effects of his actions on future generations and the 
environment (Cavalcante et al., 2017). Research has 
shown that whether consumers purchase products 
by taking into account environmental characteristics, 
they may pay more to purchase environmentally 
sensitive products (Davis, 1993; Crane, 2011; Menon & 
Menon, 1997). Many studies can be conducted to raise 
consumer awareness. Within the scope of Law No. 
6502, which was announced in the Official Gazette in 
2013 in Türkiye, it is stated that 'necessary additions will 
be made to the curricula of formal and non-formal 
education institutions on raising consumer awareness 
by the Ministry of National Education (MoNE) by taking 

the opinion of the Ministry' (Türkiye Official Gazette, 
2013). 

Conscious consumption is also included in primary 
school programs. Considering that children are the 
consumers of the future, they need to gain awareness 
at primary school ages. said it is undeniable that 
the first stages of education are critical periods for 
children to acquire most of the gains and skills. Thus, 
it is of great importance that primary school teachers, 
whom children encounter first, gain such awanress 
during pre-service taining. Considering that pre-
service primary school teachers will be the teachers 
of the future, it is crucial for them to be role models 
for children at the primary school level to acquire 
conscious consumer habits. According to Ersoy and 
Sarıabdullahoğlu (2010), the consumption habits that 
children acquire at an early age form the basis for 
the consumption behaviors that children will exhibit 
in later ages. The consumption habits of today's youth, 
who are the adults of the future, are vital for the 
sustainability of societies (Aydıner-Boylu et al., 2019).  

A certain amount of research exists in the literature 
of sustainable consumption education (García-
González et al., 2022; Rahmawati & Indartono, 2018). 
In a study examining consumption desire among 
children, it was emphasized that exposure to social 
media advertisements has an important role in 
shaping primary school children's desires (Methlouthi 
& Nefzi, 2023). Therefore, it is important for teachers 
and teacher candidates who raise children to be 
aware of the concept of conscious consumer. The 
concept of conscious consumer has an important 
place in the Ministry of Education Curriculum. Topics 
related to conscious consumerism (Güvenç, 2017) 
were also studied in the curriculum. The literature also 
includes studies on conscious consumerism education 
(Ersoy & Papatğa, 2015). They generally address the 
environmental awareness dimension of the concept 
of conscious consumer (Akdoğan & Durmaz, 2021) 
and examine the concept of conscious consumer 
holistically (Bozyiğit & Madran, 2018). Polat and Kır (2020) 
examined conscious consumerism in their research 
and found a statistically significant difference in 
conscious consumerism levels according to education 
levels, referring to a higher level of consciousness 
among participants with higher education than the 
ones with lower education levels. 

In this context, is the current study aims to assess 
pre-service primary school teachers’ awareness of 
the concept of 'conscious consumer'. The following 
research questions will be addressed throughout the 
study:

•	 RQ1: What are the cognitive structures of 
pre-service school teachers in relation to 
the concept of 'conscious consumer'?

•	 RQ2: How do pre-service school teachers 
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conceptualise the term 'conscious 
consumer'?

•	 RQ3: What behaviours do preservice 
teachers exhibit in relation to conscious 
consumption and what is their level of 
conscious consumption?

Conceptual framework

The concept of conscious consumption can be 
considered in five main dimensions: "socially 
responsible consumption", "rational consumption", 
"environmentalist consumption", "ethical consumption" 
and "voluntary simple consumption" (Buğday & 
Babaoğul, 2016a).

Socially responsible consumers are individuals who 
adopt communal living rather than individualism and 
prefer social ideals rather than selfishness (McCarty 
& Shrum, 2001).  Due to the rapid increase in global 
consumption, many global problems such as resource 
depletion, pollution, global warming, poverty and 
species extinction are emerging. It is indispensable 
for individuals to take responsibility for solving such 
environmental and social problems. It plays a major 
role for individuals to have and practice socially 
responsible consumption behaviors by staying away 
from popular consumption logic, empathizing and 
having awareness. 

Rational consumption encompasses consumption 
behaviors that are rational, measured, in accordance 
with the rules of reason, and logic. For example, before 
purchasing a product, a conscious consumer makes a 
logical decision according to the options, taking into 
account what is available. According to Buğday and 
Babaoğul (2016a), a consumer in the context of rational 
consumption is a conscious consumer who makes 
plans and decisions by considering the resources 
at hand, taking the opinions of his/her relatives and 
social environment, and reviewing the options. 

The ecosystem we live in has a tremendous 
diversityincluding a balance in it. However, many 
environmental problems arise with consumption. 
These environmental problems lead to the rapid 
consumption of resources. Therefore, society needs 
to have environmental awareness. The consumption 
and purchasing behaviors of individuals with this 
awareness are directly proportional to the responsibility 
they take towards the environment. As individuals 
assume responsibility towards the environment, 
their purchasing and consumption behaviors will be 
shaped according to their needs. 

Conscious consumers adopt ethical consumption 
habits. It can be said that the ethical rules expected to 
be followed within the scope of ethical consumption 
are important. There are documents and certificates 
expected to be in a purchased product together with 

the approvals by the institutions that supervise this. 
Production should be carried out in accordance with 
the laws and rules, original and certified products 
should be preferred, and purchasing processes should 
be carried out in accordance with the rules. All these 
are indicators of consumption awareness. According 
to MacIntyre (2007), ethical consumers are individuals 
who fulfill their responsibilities to make the world more 
livable. 

Today, with the influence of popular culture, social 
media and mass media, individuals are directed 
towards excessive consumption, and advertisements 
support this tendency. However, in order to use 
natural limited resources effectively and efficiently in 
terms of consumption, it may be necessary to turn 
to minimalism. From this point of view, it is necessary 
to stay away from consumption habits that include 
need-oriented, low consumption, a simple life, and 
expensive expenditures for vanity purposes.

Method

Research model

Case study is widely recognized as a predominant 
research strategy in the field of social research. The 
case study method is a preferable choice over other 
methods when: (1) the main research questions focus 
on “how” and “why,” (2) the researcher has little or 
no control over behavioral events, and (3) the study 
examines a contemporary phenomenon. (Yin, 2014, p. 
2), 

This study aims to comprehensively elucidate the 
nuances of pre-service school teachers' awareness 
regarding the contemporary issue of conscious 
consumer, focusing on the "how" aspect. Yin 
categorizes case studies as explanatory, exploratory 
or descriptive according to epistemological status 
(Yin, 2014). In a descriptive case study, the purpose is 
to ‘describe’ a phenomenon in detail in its real-world 
context (Priya, 2021, p. 96), and in some respects, a 
descriptive case study tests whether and in what way 
a case may be described when approaching it from a 
certain perspective (Scholz & Tietje, 2002, p. 12). In this 
regard, the research was conducted as a descriptive 
case study. 

Participants 

The study was conducted with a cohort of 60 pre-
service teachers enrolled as second-year students 
in primary education programs during the spring 
semester of the 2023-2024 academic year. All 
participants gave their informed consent for inclusion 
before they participated in the study. Pertinent details 
concerning the study group are outlined in Table 1.
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Table 1 
Participant Characteristics

Their perception of themselves as conscious 
consumers

Always Never Partially Total

Female 15 7 28 50

Male 3 6 1 10

Total 18 13 29 60

According to Table 1, of the male participants who 
participated in the research, 6 do not consider 
themselves to be conscious consumers, while 3 
consider themselves as conscious consumers. The 
male participant identified as PsST34 does not consider 
himself to be a conscious consumer, stating: 'I am not a 
conscious consumer because I lack knowledge about 
saving and what considerations are necessary when 
shopping'. Conversely, the male participant with code 
PsST12 justifies his identity as a conscious consumer by 
stating: 'Yes, I consider myself a conscious consumer 
because I do not buy unnecessary things.

Of the female participants, 15 consider themselves to 
be conscious consumers, while 28 indicate that they 
exhibit partially conscious consumer behaviour. The 
participant identified as PsST32 categorises herself as 
partially conscious, explaining: 'I do not consider myself 
to be fully conscious because there are instances 
where I buy items that I recognise as unnecessary'. In 
contrast, the participant with code PsST22 describes 
herself as a conscious consumer, articulating, "I am 
a conscious consumer because I consciously check 
product expiration dates, only purchase essential 
items and avoid waste.”

Data collection and data analysis

Two primary data collection instruments were used 
in the current research to gather information: a 
structured form and a scale. The first instrument 
was a structured form, consisting of three sections 
developed by the researchers. The first section 
focused on demographic variables and aimed to 
capture essential characteristics of the participants. 
The second section of the form contained four open-
ended questions designed to explore participants’ 
cognitive frameworks and conceptual associations in 
relation to conscious consumer. a) The first question 
used a word association test centred on the stimulus 
concept 'conscious consumer'. Participants were 
instructed to list the first 10 concepts that came 
to mind in relation to this stimulus. b) The second 
question asked participants to provide their own 
definitions of the concept of 'conscious consumer' in 
their own words. This qualitative approach aimed to 

elicit different perspectives and understandings of the 
term. c)The third question explored participants' daily 
practices and behaviours that were consistent with 
being a conscious consumer. This qualitative inquiry 
sought to uncover specific actions and choices 
that participants make in their daily lives reflecting 
conscious consumer behaviour. d) The fourth and final 
question asked participants to critically evaluate their 
self-perceived status as conscious consumers based 
on their consumption habits. Participants were asked 
to justify their answers, giving reasons and examples 
to support their judgements. In the third section of the 
data collection, participants were asked to design an 
informative poster on conscious consumption habits. 
The structured format of this task included a drawing 
area for visual representation on one side of the paper, 
while the reverse side provided space for participants 
to explain the rationale and intended messages of 
their poster designs.

The Conscious Consumer Scale, developed by 
Buğday (2015), serves as the second data collection 
instrument in this study. It is designed to assess an 
individual's level of conscious consumer through a 
structured framework consisting of 25 items divided 
into four subdimensions: environmentally conscious 
consumption, ethical consumption, voluntary simple 
consumption, and socially responsible consumption. 
Each item in the scale is presented in a 5-point 
Likert format, with statements that address different 
consumer behaviours.

As for the analysis of the data collected from the 
first data collection instrument, content analysis was 
used as the methodological approach. This involved 
consolidating similar data under pre-defined concepts 
and themes, guided by both theoretical frameworks 
and insights gained from participants' responses, 
to create a comprehensive code list prior to data 
collection (Yıldırım & Şimşek, 2008). Responses from 
the word association test, which aimed to elucidate 
participants' cognitive structures regarding conscious 
consumption, were systematically categorised into 
different codes and thematic categories. In addition, 
common themes and frequencies across definitions 
provided by participants were subsequently tabulated 
for clarity. In addition, the posters created by the 
participants were carefully examined both individually 
and categorically based on their thematic content. 
Events, phenomena or circumstances depicted 
in the posters were systematically coded and 
reported. In cases where the visual representations 
were ambiguous or insufficient for coding purposes, 
supplementary written explanations provided by 
the participants were included. Finally, an attempt 
was made to contextualise participants' perceptions 
and insights through exemplary poster images and 
associated narratives.
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Findings

The aim of the study was to assess pre-service 
primary school teachers’ awareness of the concept 
of 'conscious consumer'. To this end, the cognitive 
structures of these pre-service teachers towards the 
concept were first explored using a word association 
test. A total of 60 students participated in the test, 
generating 468 unique concepts related to conscious 
consumer, with an average of 7.8 concepts per 
student.

Analysis of the data from the word association test 
revealed that these concepts could be categorised 
into 8 different thematic categories. During the 
categorisation process, synonymous terms were 
treated separately, irrelevant terms were excluded 
from consideration and concepts mentioned only 
once were grouped in a separate category. The 
concepts grouped in this category represented 13.2% 
of the total number of concepts identified. Table 
2 provides detailed insights into the categorised 
concepts and thematic categories derived from 
the word association test on the cognitive structures 
related to the concept of 'conscious consumer' 
among participants.

The word association test yielded concepts associated 
with the "conscious consumer" term, categorized as: (1) 
behavioral actions towards consumption; (2) affective 
qualities towards the concept; (3) affected elements; 
(4) negative consequences; (5) consumed resources; 
(6) purchase priorities; (7) perception towards the 
concept; and (8) supportive practices. The distribution 
of these categories and their respective concepts is 
detailed as follows:

In the first category, 99 instances were linked to 
behaviors associated with the conscious consumer 
concept, encompassing 15 distinct concepts. 
Analysis revealed that participants associated 
conscious consumer with behaviors such as savings, 
production, avoidance of unnecessary expences, list-
making. Within the second category, 71 occurrences 
pertained to affective qualities associated with the 
conscious consumer concept, encompassing 12 
unique concepts. Participants attributed qualities 
such as frugality, awareness, rationality, necessity, 
responsibility, and sensitivity to conscious consumer. 
The third category comprised 76 instances related to 
entities affected by the conscious consumer concept, 
encompassing 12 distinct concepts. Participants 
acknowledged that conscious consumers impact 
global and local elements such as the environment, 
economy, and future societal well-being. In the fourth 
category, concepts (f = 31) were delineated that 
relate to potential negative consequences arising 
from the absence of conscious consumer behaviors. 
Participants referenced adverse outcomes such as 
waste, scarcity, global warming, natural disasters, 

and drought. The fifth category pertains to consumed 
resources. Participants associated the concept of 
conscious consumer with resources such as water, 
money, electricity, clothing, food, and energy. In the 
sixth category, participants linked the concept of 
conscious consumer with terms related to conscious 
consumption practices, including expiration dates, 
product quality, user manuals, and warranty 
documents. Within the supportive practices category, 
the concept of conscious consumer was correlated 
with practices such as recycling, eco-friendly 
products, and sustainability initiatives.

In addition, the word association test identified 62 
concepts (e.g. analysis, opportunity, government, 
credit card, public transport, homemade, bargain, 
etc.) that were repeated once and categorised as 
'other'. 

Following the identification of participants' cognitive 
frameworks regarding the concept of conscious 
consumer, their definitions were subjected to content 
analysis. The components within these definitions 
were categorised and presented in tabular form. Table 
3 shows the frequencies of the components found in 
the definitions of conscious consumer as articulated 
by the participants.

The analysis of the definitions revealed that 
the concept was articulated through specific 
behavioural dimensions. Participants articulated 12 
different behaviours a total of 93 times to define the 
concept. For example, 23 participants characterised 
conscious consumers as individuals who "consume 
or use products only when necessary". For example, 
participant PsST12 defined the concept as "a person 
who consumes or uses products according to their 
needs". In addition, participants emphasised the 
environmental awareness of conscious consumers. 
Participant PsST19 explained the concept as "someone 
who takes environmental factors into account when 
making decisions", while PsST31 described it as "a 
person who has environmentally friendly shopping 
habits". Several participants chose to delineate 
several behaviours when defining the concept. For 
example, PsST5 characterised conscious consumers 
as "people who avoid waste, use products consciously 
and prioritise environmental protection". Similarly, 
PsST38 described the concept as "individuals who are 
knowledgeable about and assertive in exercising their 
consumer rights, while consistently demonstrating 
environmental awareness".

As part of the research, participants were asked about 
their day-to-day practices that are consistent with 
conscious consumption. Table 4 shows the specifics of 
these behaviours as reported by the participants.

An analysis of the conscious consumer behaviours 
exhibited by the participants in their daily lives 



March 2025, Volume 17, Issue 3,

422

417-431

revealed 32 different behaviours, with a total of 201 
occurrences. A review of the table suggests that 
these behaviours are predominantly in line with 
rational consumption practices and environmental 
awareness. Participants frequently highlighted 
behaviours such as separating recyclable materials, 
purchasing goods and services based on immediate 
needs, practicing resource conservation (e.g. water, 
electricity, natural gas), avoiding environmentally 
harmful products, minimising waste, checking expiry 
dates, comparing prices and keeping shopping lists. 
Conversely, behaviours such as keeping income-
expenditure accounts and checking contracts were 
each reported by a single participant.

Posters created by participants to illustrate their 
conscious consumption habits were coded based on 
the events, facts and behaviours depicted, and these 
codes are detailed in Table 5.

The data derived from the drawings on conscious 
consumption habits are categorised into five 
thematic areas: saving, recycling, purchasing 
priorities, consumer rights, environmental awareness. 
The participants mainly depicted behaviours such as 
saving water, preferring recyclable products, shopping 
consciously based on needs, checking product expiry 
dates, commitment to environmental protection, using 
renewable resources and a preference for sustainable 
products. Explanatory examples from their statements 
illustrate these behaviours. For example, respondent 
PsPT45, on the subject of saving, stated: "A conscious 
consumer saves energy and protects the environment 
by opting for solar-powered water heaters". PsPT44 
emphasised the theme of recycling, stating: "A 
conscious consumer chooses recyclable products 
that do not harm nature or people". Regarding 
shopping behaviour, participant PsPT28 remarked: 
"A conscious consumer prepares a shopping list and 
buys only essential items, strictly sticking to the list 
to avoid unnecessary consumption". Furthermore, 
participant PsPT24 added: "Instead of using plastic 
bags, which are harmful to the environment, 
conscious consumers opt for reusable bags when 
shopping". In terms of consumer rights, participant 
PsPT5 stressed the importance of checking product 
expiry dates and making complaints when necessary: 
"A consious consumer checks the expiration date of 
every purchase and files a complaint if a product is 
past its expiration date.". In terms of environmental 
awareness, participant PsPT2 demonstrated sensitivity 
by preferring public transport to private cars whenever 
possible: "A consious consumer chooses public 
transport over private cars for travelling between 
destinations." 

The drawings by the pre-service primary school 
teachers also illustrated examples related to water 
and food waste, vigilance regarding expiry dates and 

practices that promote the conservation of electricity, 
energy, nutrients and water, as well as examples 
related to consumer rights.

Figure 1 
Examples from participants' drawings that illustrate 
conscious consumer behaviors.

In Figure 1, PsPT24 draws attention to environmental 
awareness by promoting the use of reusable cloth 
bags instead of single-use plastic bags when shopping. 
PsPT60 addresses the issue of food waste by depicting 
excess bread being thrown away, highlighting 
concerns about wasteful consumption practices. 
PsPT2 emphasises the importance of choosing public 
transport over private cars where possible, promoting 
sustainable mobility choices. PsPT31 focuses on 
various aspects of conscious consumption, including 
awareness of product expiry dates, the importance of 
certifications such as TSE (Turkish Standards Institution) 
and CE (European Conformity), the practice of making 
shopping lists and carefully checking product labels.

Table 6 presents the findings derived from the survey 
on conscious consumer administered to participants 
as part of the research study.

The analysis of the responses to the Conscious 
Consumption Survey (Buğday, 2015; Buğday & 
Babaoğul, 2016b),  shows that almost all participants 
exhibit environmentally friendly behaviour and 
attitudes in the dimension of environmentally conscious 
consumption; their behaviour is in line with ethical 
standards in the dimension of ethical consumption; 
and they exhibit responsible behaviour and attitudes 
in the dimension of socially responsible consumption. 
In addition, a significant majority of participants do not 
endorse items such as buying expensive and luxurious 
products, living ostentatiously or emphasising wealth, 
as categorised under conspicuous consumption. 
Instead, they prioritise simplicity in consumption, do 
not emphasise conspicuousness, brand or luxury 
concepts, and tend towards simplicity in their 
consumption habits.
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Table 2 
Cognitive structures related to the concept of "conscious consumer" among pre-service teachers
Category Code f Category Code f

Behavioral 
Actions Towards 
Consumption (f=99)

Savings 33

Negative Consequences 
(f = 31)

Waste 15

Consumption 11 Famine 5

Avoiding unnecessary expences 10 Global warming 4

Production 8 Natural disaster 3

Shopping 7 Garbage 2

Making lists 5 Drought 2

Spending money 5

Resources Consumed (f 
= 61)

Water 12

Being mindful 4 Product 8

Protect 4 Money 6

Ouestioning 2 Electricity 6

Researching 2 Energy 6

Saving money 2 Detergent 5

Moderate sonsumption 2 Solar energy 3

Behavior 2 Natural resources 3

Planning 2 Air 3

Affective Qualities 
Towards the 
Concept (f = 71)

Needing 21 Outfit 3

Responsibility  11 Salary 2

Frugality 9 Faucet 2

Consciousness 7 Food 2

Sensitivity 5

Purchasing Priorities (f = 31)

Expiry date 6

Knowledgeable 4 Product quality 5

Be rational 3 Bill 4

Awareness 3 Price 4

Freedom 2 User manual 3

Respect 2 Consumer rights 3

Love 2 Guarantee certificate 2

Willingness 2 Advertisement 2

Affected Elements 
(f = 76)

World 10 Discount 2

Nature 9

Perception Towards the 
Concept (f = 16)

Useful 4

Environment 8 Valuable 3

Health 7 Limited 3

Human 7 Basic 2

Future 7 Balanced 2

Economy 6 Harmless 2

Consumer 6

Supportive Practices (f = 21)

Recycling 11

Life 6 Eco-friendly product 8

Society 4 Sustainability 2

Manufacturer 3 Other 62

Tree 3

Table 3 
Components identified in definitions of pre-service teachers regarding the concept of conscious consumer

Definition Components Frequency 

Individuals who consume/use only what is necessary 23

Individuals who exhibit environmentally conscious behavior 16

Individuals who refrain from wasteful practices 9

Individuals who use products carefully and correctly 9

Individuals capable of distinguishing between desires and needs 7

Individuals who prioritize the health and safety aspects of products 6

Individuals who are knowledgeable about and exercise their consumer rights 6

Individuals who conduct cost-benefit analyses when making purchases 5

Individuals who scrutinize product contents 4

Individuals who have knowledge about consumers 4

Individuals who possess knowledge of product manufacturing processes 2

Individuals who shop according to their budget 2
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Table 4 
Behaviors demonstrated by participants in the context of conscious consumer

Consumer type Behaviors f 

Rational consumption
(f=123)

I practice thriftiness by adhering to a disciplined approach to consumption. 25

I exercise prudence by purchasing only what is necessary. 24

I am conscious about minimizing waste. 15

I prioritize checking expiration dates on products. 9

I conduct thorough price comparisons before making purchases. 8

I meticulously inspect product contents to ensure suitability. 7

I compile shopping lists based on identified needs 6

I am well-informed about my rights as a consumer 6

I scrutinize the credibility of manufacturers 5

I diligently retain receipts, invoices, and warranty documents 4

I refrain from acquiring products lacking proper labeling 3

I abstain from engaging in door-to-door transactions 2

I tailor my shopping habits to align with my budgetary constraints 1

I maintain detailed financial records through income-expenditure state-
ments

1

I meticulously cross-reference invoices with product labels 1

I assertively pursue the return of defective merchandise 1

I exclusively patronize authorized service providers 1

I consciously review contractual agreements 1

I vigilantly identify and avoid allergens in products 1

I investigate the ethical and environmental impacts of production processes 1

I patiently await opportune moments to capitalize on discounts 1

Environmentally Conscious Con-
sumption
(f=67)

I actively segregate recyclable materials from general waste 26

I adopt conservation practices, including prudent use of water and electric-
ity

22

I prioritize environmental responsibility by abstaining from purchasing harm-
ful products

14

I opt for energy-efficient lighting solutions such as LED bulbs 3

I utilize public transportation as a sustainable commuting option 2

Simple Consumption (f=9)

I prioritize product utility over brand prestige 4

I resist impulsive purchases driven solely by fleeting trends 2

I participate in sharing economies by donating surplus possessions 2

I extend the lifespan of clothing items through careful maintenance and use 1

Socially Responsible Consumption 
(f=1)

I consciously avoid supporting products or industries that harm animals 1

Ethical Consumption (f=1) I abstain from purchasing counterfeit or imitation goods 1
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Table 5 
Drawings by Pre-service Teachers on Conscious Consumer Habits
Category Codes f

Savings

Efficient utilization of water resources 13
Practicing water conservation measures 10
Optimal use of electricity to minimize consumption 10
Preventing food wastage, including bread and other perishables 8
Reducing reliance on artificial lighting 1

Recycling
Prioritizing the purchase of recyclable products 1
Observing proper recycling practices 1

Purchasing Priorities 

Adopting a needs-based approach to shopping 10
Creating shopping lists based on essential needs 7
Engaging in cost-effective shopping practices 5
Preferring sustainable and environmentally friendly products 2
Choosing products that promote personal and environmental health 2
Selecting items with recognized quality and safety certifications 2
Supporting local producers and businesses 1
Advocating for and purchasing organic goods 1

Consumer rights

Checking product expiration dates before purchase 3
Reading and understanding product ingredients and labels 3
Collecting receipts and invoices for consumer protection 3
Familiarity with consumer rights and responsibilities 2
Scrutinizing utility bills and expenses for accuracy 2
Making informed purchasing decisions based on value and performance 1
Securing warranty documentation for purchased items 1

Environmental awareness

Engaging in activities that contribute to environmental conservation 9
Proper disposal practices and avoiding littering 5
Promoting the use of renewable energy sources 2
Preferring solar-powered systems for heating water 1
Maximizing natural light and minimizing artificial lighting 1
Utilizing exhaust systems with effective filtration mechanisms 1
Choosing products that are biodegradable and eco-friendly 1
Opting for public transportation to reduce carbon footprint 1
Maintaining cleanliness and hygiene in public facilities 1
Adhering to social norms and ethical standards 1
Utilizing reusable shopping bags to minimize plastic waste 1

Table 6 
Conscious consumer survey items and participation rates of pre-service primary school teachers

Consumer types Survey items Mean SD

Environmentally 
Conscious 
Consumption

I believe that I can protect the environment by purchasing environmentally friendly products. 4.20 .84

Global warming and climate change causes me to worry about the future 4.37 .88

I think that underground waters and the sea pollution will give rise to very important problems in the future. 4.55 .65

I believe that humans must live in harmony with nature. 4.43 .79

I think that environmental pollution is one of the most important problems of our age. 4.50 .57

I am of the opinion that the enterprises should encourage consumers with respect to collecting the solid 
wastes back.

4.42 .65

The enterprises’ having activities aimed at protecting the environment makes me happy 4.55 .62

Ethical 
Consumption

When shopping, I don't eat /drink anything without paying 4.53 .70

When I notice that the invoice or the account has been calculated below the value, I immediately give 
information.

4.55 .62

When I notice the underpayment in the bill after leaving the store, I definitely ensure the elimination of this 
shortcoming

4.48 .95

I immediately return the change given extra during shopping. 4.77 .46

When I give damage to a product during shopping, I inform the officials and pay for the damage 4.50 .72

Voluntary Simple 
Consumption

I'd like to be the first user of the new products on the market 2.28 1.12

I believe that the expensive products I buy add me value 1.85 .99

It is important for me to lead a flashy life. 1.70 .92

I think that luxurious products add respectability to the person 1.97 1.09

Financial wealth is very important to me.. 2.23 1.18

Socially 
Responsible 
Consumption

I pay attention to buying the products of the companies which I think gives importance to the rights of its 
employees

4.15 .73

I don’t buy products or services from the companies that have been proven to employ child labor. 4.11 .94

I prefer to buy the products of the companies that employ the individuals with disabilities. 4.08 .83

I do not buy products or services from the companies that have been proven to apply discrimination 
against people.

4.08 .93

I prefer to buy the products of the companies that have been proven to give support to medical researches. 4.00 .66

I prefer to buy the products of the companies that donate a part of their profits to those in need 4.27 .63

I think that the products/services of the companies which test products on animals should not be purchased 4.37 .78

I think that companies should employ disabled individuals more 4.42 .70



March 2025, Volume 17, Issue 3,

426

417-431

Discussion and Conclusion

Consumption is the collective behaviour of all 
individuals who make up the consumer society. 
Children constitute an important segment of the 
consumer market due to their consumer identity, 
loaded with satisfying needs and desires (Uyanık, 
2020, p. 1074). It is crucial to raise children's awareness 
and instil conscious consumption habits from an early 
age. In this context, school provides an important 
opportunity to teach children about consumer 
issues, and to help them develop critical skills. Taking 
advantage of this opportunity requires teachers to be 
familiar with consumer issues, and to have sufficient 
teaching resources available (OECD, 2009, p. 9). At the 
basic education level, teachers need to have both 
professional and personal competences that promote 
responsible and conscious consumer behaviour 
among students with regard to the socio-cultural, 
economic and health impacts associated with the 
purchase, use and disposal of goods and services 
(Ortega et al., 2020).

In Türkiye, primary school curricula include learning 
outcomes that aim to promote conscious and 
responsible consumption across different subjects 
(MoNE, 2018). The extensive integration of a number of 
learning outcomes related to Conscious Consumption 
underlines the importance of raising awareness 
among students through targeted educational 
objectives. The inclusion of such outcomes requires 
that educators responsible for delivering these 
lessons have a thorough understanding of conscious 
consumer. Only with adequate knowledge and 
awareness can teachers effectively enhance students' 
understanding and conscious behaviour in this area. 
Therefore, it is imperative to assess teachers' current 
level of knowledge and perceptions of Conscious 
Consumption and to provide them with relevant 
professional development.

This study aimed to assess pre-service teachers' 
perceptions of the concept of conscious consumer. 
Firstly, a word association test was used to explore 
teacher candidates' cognitive structures in relation 
to the concept. Analysis of the data from the test 
revealed that each participant generated an average 
of 7.8 words, with 13.2% of these words being repeated 
at least once. Participants associated the concept 
of 'conscious consumer' with different behaviours 
(e.g. saving, consuming, avoiding unnecessary 
expenditure, shopping), affective attributes (e.g. 
necessity, responsibility, thrift), affected elements 
(e.g. world, nature, environment, health), potential 
negative consequences (e.g. waste, scarcity, global 
warming), , resources used (e.g. water, products, 
money, electricity), purchase priorities (e.g. expiry 
date, quality, receipt, price), different perceptions (e.g. 
usefulness, value, balance) and supporting practices 
(e.g. recycling, environmentally friendly products).

When examining the definitions of the concept of 
conscious consumer provided by the participants, the 
majority tended to define the concept within a single 
behavioural context. Definitions often emphasised 
behaviours such as 'using/consuming resources/
products only as needed', 'being environmentally 
aware' or 'not wasting'. A general examination of the 
participants' definitions (Table 3) showed that they 
sought to align their definitions with the behaviours 
identified in the literature on the concept. Of the 
participants, 35 defined conscious consumers using 
a single behavioural expression, 19 used two different 
behavioural expressions, 5 used three different 
behavioural expressions and 1 used five different 
behavioural expressions. The majority of participants' 
definitions of the concept are quite limited and 
superficial. The limited knowledge of conscious 
consumer provided by participants may potentially 
lead to inadequate competencies in this area among 
their future students once they enter the profession. 
Uyanık (2020) examined students' definitions of 
conscious consumer in a study on fourth graders ans 
also found that their definition of conscious consumers 
are also limited. Furthermore, Dere and Aktaşlı (2020), 
in their study with undergraduate students, described 
conscious consumers as limited behaviours. These 
researchers identified students' existing knowledge 
of the concept and did not provide information on 
the possible reasons for these limitations. Based on 
our study, it was concluded that participants also 
have limited knowledge of the concept of conscious 
consumer. When assessing competences related to 
conscious consumer, it can be said that pre-service 
teachers who will teach the same age group in the 
future have insufficient knowledge in terms of defining 
the concept. This situation could be interpreted as 
an indication of a possible relationship between the 
weak competences of teachers in this area and the 
weak competences of their students. 

Ecologically conscious consumers are defined as 
those who purchase products and services which they 
perceive to have a positive (or less negative) impact on 
the environment (Roberts, 1996, p. 222). Within the scope 
of the study, the majority of participants indicated 
that they engage in behaviours such as buying and 
separating recyclable products, minimising waste 
of resources and avoiding environmentally harmful 
purchases. In particular, there was a particularly high 
level of participation in the environmental awareness 
dimension of the Conscious Consumer Survey. Thus, 
participants exhibit behaviours indicative of both 
green purchasing practices and post-consumer 
recycling behaviours, confirming their status as 
green consumers. The literature highlights a positive 
correlation between individuals' environmental 
knowledge, attitudes towards the environment and 
corresponding behaviours (Flamm, 2009; Polonsky et 
al., 2012; Roberts & Bacon, 1997; Taufique et al., 2014). 
It is widely accepted that consumers' environmental 
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behaviour stems from pro-environmental attitudes 
(Taufique et al., 2014). Therefore, the demonstrated 
high levels of environmental awareness and 
related behaviours among participants suggest 
robust knowledge and positive attitudes towards 
environmental issues. In conclusion, the observed 
high levels of environmentally conscious consumption 
and associated behaviours among participants 
are indicative of their strong knowledge base and 
attitudes towards environmental issues, which is 
consistent with existing scholarship.

The voluntary simplicity movement has emerged as a 
counter-response to the pervasive consumerist culture 
(Buğday & Babaoğul, 2016a, p. 196). In this context, 
simplicity is not a confining lifestyle but a liberating 
way of life that contributes to the well-being of the 
world and future generations (Elgin, 2013, p. 72). In this 
study investigating conscious consumption among 
participants, the results indicated a departure from 
behaviours associated with consumers, such as early 
adoption of new products, valuing expensive items, 
pursuing conspicuous lifestyles, and believing that 
luxury goods confer social status. Participants also 
expressed a notable lack of brand fixation, a reluctance 
to purchase items based solely on their trendiness, 
and a tendency to prolong the use of purchased 
goods. Thus, it can be argued that participants have 
a preference for voluntary simplicity in consumption 
and exhibit behaviours consistent with this ethos.

Ethical consumers exercise their consumer rights 
by choosing products and services that support 
healthy diets, contribute to local socio-economic 
development by supporting domestic producers, 
avoid products tested on animals, prefer sustainably 
produced goods, patronise Fair Trade certified 
companies, ensure full payment for products, and 
engage in legal purchasing practices (Buğday & 
Babaoğul, 2016a; Harrison et al., 2005; Tallontire et al., 
2001; Ünal-Kestane, 2020). Through their consumption 
choices, ethical consumers actively demonstrate 
their commitment to societal values. The analysis of 
the responses of participants in the current study on 
conscious consumption reveals a discrepancy: while 
participants showed high levels of agreement with 
ethical consumption criteria, their conceptualisations 
and everyday behaviours did not feature prominently 
in ethical consumption practices. For example, only 
one participant reported refraining from buying 
counterfeit or imitation products, while 59 participants 
did not articulate any behavioural inclination towards 
conscious consumption. This trend may be attributed 
to the socio-economic backgrounds and aspirations 
of students, suggesting that ethical considerations 
may not be prioritised in their consumer decision-
making processes. Research also suggests that as 
students gain independence from family influences, 
they may increasingly engage in behaviours that 

are inconsistent with ethical norms (Saray & Hazer, 
2017). Furthermore, media influences that emphasise 
factors such as price, quality and fashion often 
overshadow ethical considerations in consumer 
behaviour, potentially leading individuals to engage 
in unethical practices such as consuming counterfeit 
goods or engaging in retail theft (Buğday & Babaoğul, 
2016a). In conclusion, despite the participants' stated 
alignment with ethical consumption principles in their 
survey responses, the limited emphasis on ethical 
consumer behaviours in both their definitions and 
practical behaviours suggests that participants may 
not fully integrate or prioritise the ethical dimensions 
of conscious consumption.

Socially conscious consumers are aware of their 
potential to effect social change through their 
purchasing decisions (Castano et al., 2016). An 
examination of the responses of participants to the 
survey on the dimensions of consious consumption 
and social responsibility found that they tend to 
favour brands that prioritise workers' rights, support 
medical research and employ people with disabilities. 
Conversely, they are reluctant to buy products 
from companies that engage in child labour, 
discrimination or animal testing. Despite their high 
level of engagement with survey items related to these 
dimensions, their definitions of conscious consumer 
often fail to emphasise behaviours indicative of 
socially responsible consumer practices. For example, 
only one participant mentioned abstaining from 
products that harm animals, while 59 participants 
made no reference to behaviours in their daily lives 
that are consistent with these dimensions. Pre-service 
teachers show comparable levels of competence in 
the dimensions of socially responsible consumption 
and ethical consumption. Despite their high level 
of engagement with survey items related to these 
dimensions, they did not integrate any corresponding 
behaviours into their definitions of conscious consumer. 
Furthermore, only a minimal number of students 
referred to behaviours from both dimensions in their 
daily practice. This suggests that participants may 
overlook or prioritise ethical and socially responsible 
consumption less in their understanding of conscious 
consumer. This finding has significant academic value 
as it highlights a potential lack of awareness among 
participants of their ability as consumers to influence 
markets according to their ethical standards. In this 
context, the participants' insufficient knowledge 
and behavioural alignment with ethical and socially 
responsible consumption dimensions may indicate an 
underestimation of their consumer agency.

Rational consumption practices include avoiding 
unnecessary purchases influenced by factors such 
as advertising, fashion trends, or brand prestige; 
distinguishing between wants and needs; conducting 
price comparisons; reading product labels and 
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instructions; keeping receipts; and budgeting 
effectively (Aygen, 2005; Buğday & Babaoğul, 2016a; 
Ünal-Kestane, 2020). After analysing the participants' 
definitions of conscious consumers, it was found that 
nine out of the 12 behaviours they mentioned were 
consistent with the principles of rational consumption. 
Furthermore, participants collectively reiterated 
201 behaviors across 32 different actions related 
to conscious consumer, with 21 of these actions 
specifically focusing on rational consumption (e.g., 
saving, buying only what is necessary, conducting 
price research, keeping financial records). These 
findings suggest that participants' knowledge and 
behaviours related to the conscious consumer are 
predominantly centred on the principles of rational 
consumption.

In summary, this research aimed to determine the 
perceptions of participants towards the concept 
of conscious consumer. The results show that the 
participants have insufficient knowledge about 
the conscious consumer. Their conceptualisations 
are primarily manifested through limited and 
superficial patterns of behaviour, referring to only 
12 specific behaviours and indicating a significant 
lack of understanding. Furthermore, their practical 
application of conscious consumer in everyday life 
appears to be limited. In addition, the definitions and 
behaviours articulated by the participants are largely 
consistent with the principles of rational consumption. 
Importantly, almost none of the participants 
demonstrated behaviours associated with ethical and 
socially responsible consumption in their daily lives, 
suggesting a lack of prioritisation of these dimensions.

Recommendations and limitations

This study was limited to 60 pre-service primary school 
teachers studying at the faculty of education in a state 
university in Türkiye during 2023-2024 academic year. 
The scope of the research was limited to their mental 
structures towards the concept of conscious consumer, 
their definitions of the concept, their behaviors in 
the context of conscious consumerism, their level 
of conscious consumerism, and their perceptions 
towards the concept. In their research, Buğday and 
Babaoğul (2016a) discussed the concept of conscious 
consumption in five basic dimensions: "socially 
responsible consumption", "rational consumption", " 
Environmentally consumption", "ethical consumption" 
and "voluntary simple consumption". This research 
is also limited to these five sub-dimensions.  More 
fine-grained analyses could be executed to identify 
different types of conscious consumption in future 
research.

Conscious consumers, because they are educated, 
can change the economy and society (Zureik & 
Mowshowitz, 2005). Cunningham and Cunningham 
(1976) found that people with higher levels of 

education are more sensitive about consumer rights 
than those with lower levels of education. Individuals' 
consciousness in this context is largely gained through 
education (Bradley et al. 2010; Hampel et al., 1995). When 
the social importance of conscious consumption and 
the research findings are evaluated together, some 
suggestions for future research are developed. One 
of them is to provide conscious consumer training 
to pre-service primary school teachers studying in 
faculties of education. Education is an effective tool 
in achieving most social gains. According to Karsu 
(2013), laws to be enacted by official institutions and 
organizations, regulations to be carried out by central 
and local governments and efforts to be made by 
some social institutions and organizations, no matter 
how perfect they are, are not sufficient alone in 
establishing the concept of consumption awareness 
among individuals. Another suggestion is that in 
addition to the trainings that can be given at the 
university level in the context of conscious consumer, 
primary school teacher candidates could produce 
projects on conscious consumption. Experimental 
research can be designed using alternative methods 
in order for pre-service primary school teachers to 
gain awareness of conscious consumer behaviors. 
OECD (2009) also emphasizes the critical importance 
of consumer education and the importance of 
developing knowledge and skills to make informed 
and rational choices that take into account social 
values and goals.

To ensure that future educators understand and 
encourage responsible consumer behavior, it may be 
recommended that teacher training programs include 
a special course on conscious consumption. Student-
focused activities such as sustainability projects and 
waste management training can be recommended 
to encourage hands-on learning. Universities may 
also offer seminars on consumer awareness and 
sustainability to better inform students. At a broader 
policy level, the study may suggest specific initiatives 
for the Ministry of National Education (MoNE) and 
the Council of Higher Education (YÖK) to integrate 
consumer education into school curricula. In order to 
increase the relevance of the concept of conscious 
consumerism to the education sector, in-service 
training programs can be organized for teachers on 
how to inculcate conscious consumption habits in 
their students.
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Abstract

The article studies the effectiveness of the use of interactive 
techniques and technologies in the development of 
social-emotional skills among future elementary school 
teachers in the process of teaching disciplines of the 
professional training cycle. It also aims to determine the 
influence of certain elements of educational programs on 
the development of key social-emotional skills. A mixed-
methods approach was employed, combining quantitative 
methods (testing, questionnaires, statistical analysis) to 
assess the development of students' social-emotional 
competencies. Standardised questionnaires such as the 
Emotional Intelligence Questionnaire, Emotion Regulation 
Scale, and Social Competencies Questionnaire, as well 
as statistical methods, in particular, t-test and correlation 
analysis, were used in the study. The results demonstrated 
a significant increase in the level of social-emotional skills 
of students after passing the course of disciplines of the 
professional cycle. In particular, the level of empathy 
increased from 3.45 to 4.05 points, while the ability in emotion 
regulation increased from 3.25 to 4.00 points. Role plays 
and group discussions showed the highest effectiveness, 
in particular in the improvement of communicative skills 
in which the level increased from 3.30 to 4.10 points. The 
practical significance of the study is in the potential use of 
its results for the improvement of curriculum oriented on the 
development of social-emotional competencies of future 
teachers. Based on the findings, further study perspectives 
might include the analysis of the long-term influence of 
interactive technologies on the development of social-
emotional skills in teachers’ professional activity.
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Introduction

Modern education requires the development of 
social-emotional skills of prospective teachers 

of elementary school. These skills are important 
for successful professional activity of teachers 
(Moreira-Choez et al., 2024). They facilitate effective 
communication and the creation of a favourable 
learning environment (Ishchenko et al., 2024). Such 
skills help to maintain positive interaction with students 
(Santamaría-Villar et al., 2021). Social-emotional skills 
enable teachers to better understand the emotional 
needs of children (Zhylin et al., 2022). This contributes 
to differentiated teaching and ensures psychological 
comfort in the classroom (Tobon & Lozano-Salmorán, 
2024). Developing social-emotional skills is crucial 
for effective teaching and emotional well-being, 
as they enhance interaction and support in the 
classroom. These competencies, including empathy, 
emotion regulation, and communication, require 
detailed explanations to clarify their impact and 
unique importance in teaching. These skills include 
understanding one's own emotions and the ability to 
regulate them (Tsortanidou et al., 2022). Sympathy, 
communication, and conflict resolution are also 
important. These competencies play an important 
role in the educational process (Arace et al., 2021). 
They contribute to the development of interpersonal 
relations and harmonious children's growth. Lecturers 
should develop these skills in future teachers in the 
process of professional training (Lozano-Pena et 
al., 2021). Special attention should be given to the 
disciplines of the professional cycle. Integration of 
special techniques and technologies contributes to 
emotional intelligence development (Gavín-Chocano 
et al., 2024). This will enable future teachers to 
effectively work in a modern educational environment.

This study's theoretical foundation is based on 
emotional intelligence, which underscores the 
significance of understanding and regulating 
emotions in professional activities (Tsortanidou et 
al., 2022). The research is also rooted in the theory of 
social-emotional learning (SEL), which emphasizes the 
development of emotional and social competencies 
for fostering positive relationships and effective 
communication (Ishchenko et al., 2024). Moreover, 
the study draws on Vygotsky's sociocultural theory, 
which suggests that learning and development occur 
through social interaction and cultural tools, such as 
teaching methods and techniques. Lastly, the study 
aligns with the competency-based approach to 
teacher training, which integrates social-emotional 
skills into professional training programs to improve 
teaching effectiveness (Lozano-Pena et al., 2021).

The relevance of the study is stipulated by the 
increasing demands of modern education. Nowadays, 
education is oriented not only to providing knowledge 

but also to developing the personality of students. 
Teachers’ abilities to regulate their own emotions 
become an inevitable part of their professional 
competence. Such skills help to develop constructive 
relationships with students and colleagues. Teachers 
tend to resolve conflicts better as well and create 
an atmosphere that is favourable for learning. The 
development of social-emotional skills is important for 
the improvement of the quality of the learning process 
in modern conditions.

Despite numerous studies, the importance of social-
emotional skills for the professional activity of teachers 
remains understudied. Numerous works confirm the 
significance of these skills in pedagogical practice. 
Nevertheless, their development in the process of 
professional training of future elementary school 
teachers is studied superficially. Most studies focus 
on general aspects and do not pay attention to 
specific teaching methods. The possible development 
of social-emotional skills in teaching disciplines of 
the professional cycle is yet to be explored. This 
creates the necessity for a more detailed study 
of the integration of these skills in the curricula of 
pedagogical specialities. Such integration may be 
essential for the comprehensive preparation of future 
teachers to work with children. Therefore, this study 
aims to explore the development of social-emotional 
skills among future elementary school teachers 
while teaching professional cycle disciplines and to 
determine the effectiveness of different methods 
of integration of these skills into study programs. To 
achieve these purposes, the following tasks were set:

1.	 To analyse the level of development of 
social-emotional skills in pedagogical 
specialities students in the elementary 
training stage.

2.	 To study the influence of interactive 
teaching techniques and technologies 
on the development of socio-emotional 
competencies of future teachers.

3.	 To evaluate changes in the level of social-
emotional skills of students after passing 
the course of disciplines of the professional 
cycle with the use of specially developed 
techniques.

4.	 To determine the effectiveness of separate 
elements of the study program which 
facilitate the development of social-
emotional competencies, and to formulate 
recommendations for the improvement of 
training future teachers.

Literature Review

The development of social-emotional skills in teachers 
has been extensively studied, with various scholars 
highlighting their crucial role in successful professional 
activities. These competencies are essential for 
effective communication, emotional well-being, and 
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a conducive learning environment. Gabrijelcic et al. 
(2021) examined the socio-emotional competencies of 
future teachers and pedagogical students in Slovenia, 
demonstrating that these skills are vital for ensuring 
effective interaction and emotional well-being in 
the teaching process. Similarly, Serrano et al. (2023) 
focused on the emotional regulation and empathy 
skills necessary for school counsellors, highlighting 
their importance in managing student behaviour and 
promoting emotional support in secondary schools.

Integrating socio-emotional competencies in teacher 
training has also been explored, emphasizing their role 
in professional adaptation. Barrera (2022) explored the 
significance of metacognition and emotion regulation 
during higher education practical training, asserting 
that socio-emotional skills are crucial for students’ 
adaptation to professional activities. The study by 
Özdemir Cihan and Dilekmen (2024) further supports 
this view, showing that emotional intelligence training 
for prospective elementary school teachers enhances 
their understanding and regulation of emotions, which 
is fundamental for effective teaching.

In addition to these studies, various scholars have 
explored the development of social-emotional 
skills in different educational contexts. Zakaria et al. 
(2021) examined the role of painting in developing 
communication skills and emotional understanding 
among preschool children, emphasizing the value of 
creative activities for socio-emotional development. 
Mowat (2019) focused on the emotional support 
needed for students transitioning from elementary 
to secondary school, highlighting the importance of 
socio-emotional skills in easing this adaptation. The 
need for emotional support has become particularly 
evident in the aftermath of the COVID-19 pandemic, 
as noted by Sanz-Ponce et al. (2023) emphasizing the 
necessity for teachers to provide emotional support to 
students affected by the pandemic’s consequences.

Technological advancements have also contributed 
to the development of socio-emotional skills. Goldoni 
et al. (2023) studied the effectiveness of digital 
tools in teaching and enhancing social-emotional 
competencies, particularly in interactive learning 
environments. Pérez and Bahamon Muneton (2023) 
emphasized that emotional competence is crucial 
for creating a positive educational environment, 
underscoring the importance of socio-emotional 
skills in fostering a healthy classroom atmosphere. 
Furthermore, the study by Huerta Cuervo et al. 
(2022) demonstrated that the development of socio-
emotional competencies in students leads to improved 
academic performance and psychological comfort, 
while Butvilas et al. (2022) investigated how these 
competencies vary by age and gender, suggesting 
that socio-emotional skills develop differently across 
these factors and should be taken into account in the 

educational process. Together, these studies provide a 
comprehensive overview of the importance of social-
emotional skills in both teachers and students and the 
various methods and contexts in which they can be 
developed to enhance the educational experience.

Some controversies and understudied aspects were 
found while analyzing the results of previous studies 
related to the development of social-emotional skills 
of future teachers. In particular, studies underline 
the importance of these competencies for the 
professional activity of teachers, but do not always 
offer effective approaches to their development in 
the educational process. Moreover, some aspects 
such as the integration of social-emotional skills into 
the professional cycle of disciplines or the influence 
of different techniques on the development of 
emotional competence remain understudied. This 
indicates the necessity for further studies, directed at 
the development of practical recommendations for 
the improvement of training future teachers.

Methods and materials

Study procedure

The study employed a mixed (quantitative-qualitative) 
design, with the use of quantitative methods for 
objective data collection, and qualitative ones for a 
better understanding of the results of the study. The 
research process was conducted in several stages. 
In the preparation stage, the research plan was 
developed, data collection tools (questionnaires and 
interview) were selected, and participant sampling 
was conducted from the students of pedagogical 
specialities. In the first stage, students passed initial 
testing, which measured their social-emotional skills, 
including emotion regulation and empathy. The 
second stage included conducting the classes with 
the use of interactive methods and technologies, 
oriented on the development of socio-emotional 
competencies. In the third stage, repeated testing 
was applied to evaluate the dynamics of skills 
development after passing the course of disciplines 
of the professional cycle. In the final stage, testing 
results were analysed and interviews with participants 
were conducted for qualitative evaluation of their 
experiences and changes in socio-emotional 
competencies. The study utilized pre-and post-tests to 
measure changes in students’ social-emotional skills 
before and after implementing interactive teaching 
techniques. 

Sample

The study was conducted from September 2023 to 
February 2024, by the research group of lecturers 
of Regional College “Kremenchuk A.S. Makarenko 
Humanitarian and Technological Academy” of the 
Poltava Regional Council. The participants included 
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80 students aged 18 to 22, studying in the specialty 
“Elementary Education”. The gender distribution 
was 65% female and 35% male which represents 
the typical situation in pedagogical educational 
institutions. The sample was formed randomly from 
students who met the participation criteria: 2nd or 
3rd year of study and no prior experience in similar 
studies. The number of participants was selected 
based on a power analysis to ensure statistical validity, 
though the exact process of determining sample size 
is not specified. If applicable, consider moving this 
justification to the methodology section, where details 
on sample size calculation and statistical power are 
typically discussed. The age of students corresponds 
to the stage of professional training of future teachers, 
at which social-emotional skills are being developed. 
All participants provided voluntary consent to 
participate in the study, after being fully informed 
about the purpose and terms of the experiment. The 
presence of a qualified psychologist, who provided 
psychological support to participants and monitored 
their emotional well-being, was ensured throughout 
all stages of the study. It is important to add that an 
ethics committee approved the study, and ethical 
considerations regarding participant confidentiality 
and consent were followed.

Study methods

Several empirical methods were used in the study. 
The main methods included questionnaire-survey, 
testing, observation and interview. Standardised 
questionnaires, widely recognized in the studies 
of socio-emotional competence, were used for 
quantitative analysis. In particular, we used the 
Emotional Intelligence Questionnaire, TEIQue) (Orhan, 
2024), developed for the evaluation of emotional 
awareness, self-regulation, empathy, and interpersonal 
relations. Emotion Regulation Questionnaire (ERQ) 
(delValle et al., 2022), evaluating strategies of cognitive 
processing of emotional experiences and control over 
emotional reactions, was also used. Additionally, we 
used the Social Competence Inventory (SCI) which 
enabled the measurement of the ability of students 
in effective social interaction and conflict resolution. 
The applicability and validity of these tools within the 
cultural and educational context of this study should 
be critically examined and discussed. Observation of 
participants’ behaviour during the learning process 
and their participation in group tasks enabled 
receiving additional qualitative data. At the end of 
the study, semi-structured interviews with participants 
were conducted to better learn their impressions and 
experience of the development of social-emotional 
skills (Annex 1).

The Emotional Intelligence Questionnaire (TEIQue), 
widely used for assessing emotional awareness, self-

regulation, empathy, and interpersonal relations, 
demonstrated a Cronbach’s alpha of 0.85, indicating 
high reliability. The Emotion Regulation Questionnaire 
(ERQ), validated for measuring emotion regulation 
strategies, showed a Cronbach’s alpha of 0.82 in this 
study, ensuring its consistency. The Social Competence 
Inventory (SCI), used for evaluating social interaction 
and conflict resolution skills, had a Cronbach’s alpha of 
0.80, confirming its reliability. These values reflect the 
strong reliability of the instruments in assessing social-
emotional competencies within the given sample.

We used statistical analysis tools enabling the 
evaluation of changes before and after classes. 
A t-test for the dependent variable was used for 
comparison of the results before and after the study. 
While p-values indicate statistical significance, the 
effect sizes should also be reported to determine the 
practical significance of these changes. This method 
enabled the determination of statistical differences 
in the level of social-emotional skills in the initial and 
final stages of the study. Moreover, correlation analysis 
according to Pearson was conducted to determine 
interrelation between separate components of socio-
emotional competence. Analysis of variance (ANOVA) 
was used to evaluate the influence of separate factors 
such as gender, age, and level of previous training of 
students on the dynamics of social-emotional skills 
development. A one-way ANOVA was conducted 
to examine the effect of gender, age, and level of 
previous education on social-emotional skills. This 
approach enabled the detection of statistically 
significant differences between different groups of 
participants. 

Tools

- SPSS software, which was used for the calculation of 
indicators of central tendency (mean value, median), 
as well as variety (standard deviation).

Results

The analysis process regarding the development 
level of social emotional skills among pedagogical 
specialities students in the elementary training stage 
was conducted using the Emotional Intelligence 
Questionnaire (TEIQue). Its use enables the 
measurement of the main components of emotional 
intelligence, in particular emotional awareness, 
self-regulation, empathy, and social skills. Statistical 
analysis, including the calculation of the mean value 
(M), standard deviation (SD) and variation coefficient 
(CV), was conducted for each questionnaire item 
after initial testing. Table 1 presents the main statistical 
indications for the evaluation of the development of 
social-emotional skills of students.
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Table 1 
Statistical analysis of the level of development of 
social-emotional skills in pedagogical specialities 
students in the initial training stage 

Questions of TEIQue 
Questionnaire

M. SD CV (%)

How aware are you of 
your own emotions?

3.45 0.75 21.74

How effectively do you 
control your emotions?

3.20 0.82 25.63

To what extent are 
you able to recognise 
the emotions of other 
people?

3.65 0.68 18.63

How often do you ex-
perience empathy for 
others?

3.55 0.72 20.28

How easy do you find 
establishing interperson-
al relations?

3.10 0.90 29.03

The table demonstrates that the mean level of 
awareness of students' own emotions is 3.45 at a 
standard deviation of 0.75, indicating a relatively high 
level of this component. However, the ability to control 
emotions showed somewhat lower results (M = 3.20, SD 
= 0.82), which shows the need for further work for the 
development of self-regulation. Herewith, students 
demonstrate quite high results in the recognition of 
the emotions of others (M = 3.65, SD = 0.68), an indicator 
of well-developed empathy. At the same time, social 
skills, in particular establishing interpersonal relations 
have lower indicators (M = 3.10, SD = 0.90), which 
reflects the need for additional attention to the 
development of communication skills. Results show 
that in the initial stage, students have sufficiently 
developed emotional awareness and the ability to 
empathise, but self-regulation and social skills require 
further improvement.

The study of the influence of interactive teaching 
techniques and technologies on the development 
of socio-emotional competencies of students 
was conducted using the Emotion Regulation 
Questionnaire (ERQ). Testing was conducted before 
and after the course for the analysis of the dynamics 
of the development of emotion regulation of 
students. Interactive learning methods such as group 
discussions, role plays and educational technologies 
were used in the course. Indicators before and after the 
introduction of interactive techniques were analysed 
using a t-test for dependent variables, which enabled 
the determination of statistically significant changes 
in the emotion regulation level (table 2).

Table 2 
Indicators of emotion regulation of students before 
and after the use of interactive techniques

ERQ question
Before 
techniques 
use (M ± SD)

After 
techniques 
use (M ± SD)

t-value p-value

How often do 
you attempt 
to control your 
emotions?

3.15 ± 0.81 4.05 ± 0.69 6.74 < 0.001

How often do 
you change 
your emotional 
reactions?

3.25 ± 0.77 4.00 ± 0.65 5.89 < 0.001

Do you wish to 
change the way 
you experience 
emotions?

3.10 ± 0.85 3.95 ± 0.70 6.12 < 0.001

How often do 
you try to hide 
your emotions?

3.05 ± 0.90 3.85 ± 0.78 5.43 < 0.001

The results shown in the table demonstrate a clear 
dynamics of the increase in the level of emotion 
regulation of students after the use of interactive 
teaching techniques and technologies. Each ERQ 
question reflects significant changes in different 
aspects of emotion self-regulation, which enables 
making conclusions on the effectiveness of the 
implemented techniques. The mean score in the first 
question, related to the ability to control their own 
emotions, increased from 3.15 to 4.05. This indicates 
significant progress in the students’ ability to manage 
emotions, possibly resulting from interactive classes. 
Moreover, t-value 6.74 indicates high statistical 
significance of changes, which is confirmed by 
p-value < 0.001, meaning that the probability of 
random changes is extremely low.

Positive dynamics were also observed regarding the 
second question related to the change in emotional 
reactions. The mean score increased from 3.25 to 
4.00 indicating improvement in the ability of students 
to regulate their emotional responses based on the 
situation. Besides, t-value 5.89 and p-value < 0.001 
show that these changes are statistically significant 
and can not be random. The mean score for the 
third question related to the ability to change the 
way to experience emotions also improved from 3.10  
to 3.95. This means that after the implementation of 
interactive techniques, students more frequently want 
to adapt their emotional reactions for better emotional 
reactions. At this, t-value 6.12 also indicates statistically 
significant changes.

The fourth question relates to the ability to hide one's 
own emotions, which is an important element of 
emotion regulation. After the course, this indicator 
increased from 3.05 to 3.85, which demonstrates the 
improved ability of students to emotion control in social 
situations. The significance of this result is confirmed 
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by a t-value of - 5.43 and a p-value of  <0.001. In 
general, all changes in the table show that students 
significantly improved their emotion regulation skills 
after the implementation of interaction techniques. 
This is confirmed by the high t-test value and low 
p-values, which reveal that the received results are not 
random and are statistically substantiated. Interactive 
techniques facilitated a better understanding of 
one's own emotions by students, who also learned to 
effectively control their emotional reactions.

Social Competence Inventory (SCI) was used to 
evaluate changes in the level of social-emotional skills 
of students after passing the course of disciplines of 
the professional cycle. Testing was conducted twice: 
before the course and after its completion. We used 
a t-test for dependent variables for the quantitative 
analysis of the received results, which enabled the 
evaluation of the statistical significance of changes in 
students' social-emotional skills. Results of the analysis 
of the main components of social competencies 
before and after the course are presented in Table 3.

Table 3 
Changes in the level of social competencies of 
students before and after the course of disciplines of 
the professional cycle

SCI Question
Before the 
course 
(M ± SD)

After the 
course 
(M ± SD)

t-value p-value

How effectively 
do you 
communicate 
with others?

3.30 ± 0.70 4.10 ± 0.60 7.21 < 0.001

How often 
do you use 
empathy in 
communication?

3.45 ± 0.65 4.05 ± 0.50 6.35 < 0.001

Are you able to 
solve conflicts in 
social situations?

3.25 ± 0.75 4.00 ± 0.55 6.82 < 0.001

How open are 
you to new 
contacts and 
cooperation?

3.20 ± 0.80 4.00 ± 0.60 6.57 < 0.001

Data analysis indicates a significant improvement 
in social-emotional skills after passing the course of 
disciplines of the professional cycle. The mean value 
for the first question, related to the effectiveness 
of communication, increased from 3.30 to 4.10, an 
improved ability of students to effectively cooperate 
with others. The statistical significance of this indicator 
is confirmed by a t-value of  7.21 and a p-value of < 
0.001. The second question related to the empathy 
use in communication also showed positive dynamics. 
The mean score increased from 3.45 to 4.05 which 
indicates improvement of the ability of students to 
understand and perceive emotions of other people. A 
t-value of 6.35 and a p-value of  < 0.001 confirm the 
significance of this improvement.

The third question related to the ability to resolve 
conflicts demonstrated an increase in the mean score 
from 3.25 to 4.00. A t-value of 6.82 also indicates a high 
level of statistical significance. Finally, the mean score 
for the question related to the effect of openness to 
new questions and cooperation, increased from 3.20 
to 4.00, demonstrating improved ability of students 
to social interaction. The statistical significance of 
this indicator is confirmed by a t-value of 6.57 and 
a p-value < 0.001. The received results reveal that 
specially developed techniques, integrated into 
the course of disciplines of the professional cycle, 
positively influenced the development of socio-
emotional competencies of students. Indicators of 
communication skills, empathy, ability to resolve 
conflicts and openness to cooperation significantly 
improved after the end of the course which confirms 
the effectiveness of the used techniques.

Although the study presents statistically significant 
p-values, the absence of reported effect sizes limits 
assessing the practical significance of the observed 
changes. While the findings suggest that interactive 
methodologies enhanced socio-emotional skills, the 
lack of a control group precludes definitive causal 
inferences regarding the intervention's efficacy, 
potentially confounding the observed improvements 
with extraneous variables. Furthermore, despite 
using semi-structured interviews, the methodology 
fails to delineate the analytical approach applied to 
the qualitative data, such as thematic analysis, thus 
compromising the robustness of the mixed-methods 
design's qualitative component. Additionally, while the 
study reports strong correlations between variables 
(e.g., r = 0.78, r = 0.70), it is imperative to acknowledge 
that correlation does not establish causation, and 
unexamined confounding variables may have 
contributed to the reported associations. These 
methodological limitations underscore the necessity 
for further investigation to elucidate the causal 
mechanisms underlying the development of socio-
emotional competencies in pre-service teachers.

Discussion

The results demonstrate a statistically significant 
enhancement in the social-emotional competencies 
of pre-service elementary school teachers after 
implementing interactive pedagogical technologies. 
Data analysis evidences a marked increase in core 
areas, including empathy, emotion regulation, and 
communicative efficacy, thereby validating the 
methodologies' effectiveness. These findings support 
the integration of role-playing, collaborative discourse, 
and digital resources within teacher education 
curricula, facilitating their professional development 
and cultivating a conducive learning milieu.

Through a rigorous examination, this study confirms that 
interactive techniques and technologies substantially 
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enhance the socio-emotional competencies of 
future elementary school teachers. The observed 
improvements in empathy, self-regulation, and 
communication are statistically significant and align 
with previous research; for instance, Gimbert et al. 
(2023) emphasize that such competencies are crucial 
for fostering a supportive educational environment, 
enabling teachers to engage more effectively with 
students.   Furthermore, as Carmen et al. (2022) 
demonstrated, there is a strong interrelation between 
enhanced socio-emotional skills and increased 
teacher confidence in professional practice. Our 
findings also correlate with Danner et al. (2021) arguing 
that social-emotional skills are indispensable in both 
professional and personal spheres. 

In a comparative perspective, our results extend 
Coskun's (2019) work by showing that interactive 
activities, such as role plays and group discussions, 
significantly boost self-regulation and empathy – 
findings that resonate with McNally et al. (2019) on the 
importance of socio-emotional support for language 
minority students in elementary schools. Moreover, 
the study reveals a direct association between the 
development of these competencies and improved 
academic performance, echoing Aleksić et al. (2019), 
who found a positive link between socio-emotional 
skills and achievements in Mathematics and literacy, 
as well as Colomeischi et al. (2022), who demonstrated 
that mental programs can reduce psychosocial 
difficulties while promoting academic success. 

Finally, the study by Boon-Falleur et al. (2022) indicates 
the effectiveness of simple questionnaires in the 
measurement of social-emotional skills, also confirmed 
by our findings. The use of standardised questionnaires 
is a reliable method of evaluation of the socio-
emotional competencies of students, while statistical 
analysis data indicate significant positive changes. 
In such a way, the results of our study confirm the 
importance of integration of socio-emotional learning 
in the curricula of future teachers. This will facilitate the 
improvement of their professional competencies and 
ability to work in modern conditions of the educational 
process. Practical implication of the received results 
is in the integration of effective techniques of socio-
emotional education in the curricula of future 
teachers of elementary school. The results of our study 
may be used for the improvement of the curricula, 
by the introduction of role plays, group discussions 
and interactive technologies, which proved their 
effectiveness in the development of socio-emotional 
competencies.

Although the study demonstrates a statistically 
significant enhancement in social-emotional 
competencies following the implementation of 
interactive pedagogical technologies, it does not 
elucidate the long-term sustainability of these 
improvements. The temporal persistence of these 

enhanced competencies remains indeterminate. 
Moreover, whilst the findings posit a positive 
association between social-emotional skills and 
academic performance, these assertions are 
predicated on external research and lack empirical 
validation within the present study’s framework. The 
study would be augmented by exploring potential 
mediating variables, such as intrinsic motivation or 
classroom climate, which may contribute to the 
observed enhancements. Without an analysis of these 
mediating influences, establishing a direct causal 
link between the intervention and the outcomes is 
challenging. Including such considerations would yield 
a more nuanced comprehension of the mechanisms 
underpinning the development of social-emotional 
competencies in pre-service educators.

Study limitations

One of the main limitations of the study is the small 
sample of participants, which restricts the possibility of 
generalising results for a wider population of students 
of pedagogical specialities. The study was conducted 
only based on one educational institution, which can 
influence a variety of participants and their learning 
experiences. Moreover, the influence of socio-cultural 
context was not considered, which might potentially 
influence the results.

Recommendations

Several important recommendations for the 
improvement of the training future teachers can be 
made based on the results of the study:

	– increase the share of interactive techniques 
and group work in the curricula, as these 
methods showed high effectiveness in 
the development of socio-emotional 
competencies. The interactive techniques 
referenced include role-playing, group 
discussions, and digital tools, such as 
simulations and interactive platforms, all 
implemented to enhance socio-emotional 
competencies. These methods actively 
engage students in experiential learning, 
fostering empathy, emotion regulation, and 
communication skills through collaborative 
and reflective practices.

	– use of technologies such as simulation 
and interactive platforms should be an 
inevitable part of the program, as they 
enable students to improve self-reflection 
and emotion management.

	– create support and mentoring programs 
for young teachers and monitoring of their 
socio-emotional competencies in practice.

Conclusions

The relevance of this study is stipulated by the necessity 
of the development of social-emotional skills of future 
teachers, which is an important component of their 
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professional training. Development of these skills helps 
to improve interaction with students, manage emotions 
and effectively resolve conflicts, which facilitates the 
quality of learning in modern schools. Results of the 
study indicate that the use of interactive teaching 
techniques and technologies significantly facilitates 
the development of socio-emotional competencies 
of future teachers of elementary school. Students 
demonstrated significant improvements in the level 
of empathy, emotion regulation, communication 
skills and ability to resolve conflicts after passing the 
course of disciplines of the professional cycle. Group 
discussions, role plays and use of digital technologies 
had the greatest influence on the development of the 
above-mentioned skills, which confirms the necessity 
of their integration into the curriculum for teacher 
training. In particular, the level of empathy increased 
from 3.45 to 4.05 points, while the ability to emotion 
regulation - from 3.25 to 4.00 points. Communication 
skills measured after the course increased from 3.30 
to 4.10 points, which confirms the effectiveness of the 
techniques used for the preparation of teachers for 
professional activity. However, considering the limited 
sample and socio-cultural context, further studies 
with a larger sample and longer observation term are 
necessary to confirm the long-term effectiveness of 
such techniques.

The results also confirm the importance of the 
development of skills of future teachers, as 
they improve interaction with students and the 
effectiveness of teaching. The increase in empathy, 
emotion regulation and communication skills after 
the introduction of interactive techniques, indicates 
their effectiveness. Application of these results may 
serve as the basis for improvement of pedagogical 
training curriculum, as well as be used in programs 
for qualification advancing for teachers, which will 
enable improvement of the quality of education in 
educational institutions. One of the most relevant 
and prospective directions of further research is 
the study of the long-term influence of interactive 
techniques on the development of socio-emotional 
competencies of future teachers. Such a study will 
enable the determination of how the skills in emotion 
regulation, empathy and communication, obtained 
in the process of education, are maintained and 
developed after beginning the work in a school.
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Annex 1

Semi-structured interview

•	 How do you evaluate your level of social-emotional skills before the beginning of the course? 

•	 Which emotional and social skills do you believe you have improved during the course?

•	 Did you experience difficulties in mastering techniques directed at the development of social-emotional 
skills? If yes, what were they?

•	 How did the use of interactive techniques (role plays, group discussions) affect your ability to interact with 
others?

•	 Have your approaches to conflict resolution changed since you passed the course? If yes, in which way?

•	 Have you developed an ability in emotion regulation? Could you provide some examples?

•	 What learning methods do you believe to be the most effective for the development of empathy and 
emotion regulation?

•	 What social-emotional skills, you obtained, do you believe to be helpful in future professional activity?

•	 In your opinion, did the program contain something that could be improved for the better development of 
socio-emotional competencies?

•	 How do you plan to use the obtained social-emotional skills in your profession in future?
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Abstract

Introduction

This empirical study investigates the impact of structured 
digital lessons integrated with success criteria-based self-
assessment strategies on sixth-grade students’ achievement 
and motivation in mathematics. The study is situated 
within the context of the United Arab Emirates (UAE), 
aligning with the "We the UAE 2031" vision that emphasizes 
innovation, learner autonomy, and academic excellence. 
A quasi-experimental pre-test/post-test design was 
adopted, involving 120 students from AlKhair Public School 
in Al Ain. Two classes (n = 60) received instruction through 
structured digital lessons embedded with success criteria 
and self-assessment strategies, while the remaining two 
classes (n = 60) were taught using traditional instructional 
methods without targeted self-assessment components. 
All students completed mathematics achievement and 
motivation measures before and after the intervention. The 
findings indicate that students in the experimental group 
demonstrated notable improvements in both academic 
performance and motivational dimensions such as self-
efficacy, intrinsic value, and task engagement, compared 
to their peers in the control group. The study concludes by 
highlighting the pedagogical significance of integrating 
success criteria-based self-assessment within digital 
instructional models and suggests practical implications 
for classroom practice and educational policy in the UAE. 
Directions for future research are discussed, including the 
expansion of this approach across different subjects and 
educational settings.

The transformation of education in the digital age 
necessitates innovative and structured approaches that 

align with the evolving needs of students and educators 
(Aldhafeeri & Alotaibi, 2023). Academic progress, both at an 
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individual and societal level, is intricately linked to the 
efficacy of the educational system (Sakız et al., 2021). 
As contemporary education shifts towards dynamic 
and interactive methodologies, the integration of 
structured digital lessons has emerged as a crucial 
component in fostering student engagement, self-
regulation, and academic excellence (Moorhouse & 
Wong, 2022). Digital learning platforms, particularly 
Smart Learning Gateway LMS, have redefined 
traditional pedagogical approaches by incorporating 
structured lesson plans, real-time assessments, and 
interactive engagement tools that cater to diverse 
learning needs (Kong, 2021). These platforms align with 
the UAE’s educational reform initiatives, particularly 
the "We the UAE 2031" vision, which aims to cultivate a 
knowledge-based economy driven by innovation and 
excellence (Matsumoto, 2019; Khaled & Alghfeli, 2024).

Self-assessment plays a pivotal role in this 
transformation, equipping students with the ability 
to critically analyze their progress and develop a 
proactive approach to learning (Yan, 2020). Panadero 
and Dochy (2014) defines self-assessment as an 
essential mechanism for measuring success criteria, 
particularly in mathematics education. The need 
for precise and adaptive assessment tools is more 
pronounced than ever, as educational systems strive 
to implement objective evaluation frameworks that 
support data-driven decision-making (Zeide, 2017). 
Through platforms like Smart Learning Gateway 
LMS, students gain access to tailored assessments, 
personalized feedback, and targeted learning 
pathways, ensuring that their academic journey is 
both structured and adaptable to their individual 
needs (Simić et al., 2016; Ikhsan et al., 2025). Research 
indicates that structured self-assessment strategies 
significantly enhance students' ability to monitor their 
own learning, a key predictor of academic success 
(Zimmerman & Schunk, 2013; Karaman, 2024).

The modern educational landscape underscores the 
importance of data-driven evaluation, necessitating 
a shift towards methodologies that enhance 
instructional quality and student outcomes (Rehan, 
2023). The ability to monitor and adjust learning 
strategies in real-time enables students to develop 
metacognitive skills, fostering deeper engagement 
and academic resilience (Anthonysamy, 2021). 
Educational evaluation, when effectively integrated 
into digital platforms, serves as an indispensable 
tool in refining curriculum delivery and enhancing 
student motivation. As Almarode et al. (2020) argue, 
success criteria serve as a guiding framework that not 
only clarifies learning objectives but also enhances 
students’ ability to navigate their academic journey 
with greater confidence and precision.

Moreover, motivation represents a crucial determinant 
of academic success, significantly influencing 
students' perseverance and overall performance 

(Howard et al., 2021). Recent studies highlight the 
interplay between digital learning environments, 
structured success criteria, and intrinsic motivation, 
demonstrating that students who engage in goal-
oriented and self-directed learning exhibit enhanced 
academic performance (Scheel et al., 2022; Zhu et al., 
2020). The implementation of Smart Learning Gateway 
LMS provides students with an immersive learning 
experience that reinforces self-efficacy, allowing them 
to track their progress, receive continuous feedback, 
and refine their learning strategies accordingly (Simić 
et al., 2016; Ikhsan et al., 2025). Research by Ryan et 
al. (2021) further supports this notion, emphasizing 
that motivation in education is driven by structured 
learning environments that encourage autonomy, 
competence, and relatedness.

The integration of success criteria into digital learning 
is instrumental in fostering self-regulated learning, a 
process that empowers students to take control of 
their academic development (Lai & Hwang, 2023). 
According to Zimmerman and Schunk (2013), self-
regulated learning is a key predictor of student success, 
enabling learners to set goals, monitor their progress, 
and make necessary adjustments to their study habits. 
By embedding structured lessons within digital lessons, 
educators can provide a clear roadmap for students, 
ensuring that learning objectives are transparent and 
achievable. This structured approach, facilitated by 
platforms like Smart Learning Gateway LMS, not only 
enhances academic outcomes but also nurtures 
essential life skills such as problem-solving, critical 
thinking, and adaptability (Simić et al., 2016; Ikhsan et 
al., 2025).

Recent empirical studies further emphasize the 
effectiveness of self-regulated learning and 
interactive learning strategies in improving students’ 
mathematical proficiency and motivation (Xu et 
al., 2023; Theobald, 2021; Ejubovic & Puška, 2019). 
Fostering independent and critical thinkers capable of 
addressing complex real-world challenges is a central 
pillar of the UAE's "We the UAE 2031" vision, which aims to 
empower learners with the skills and mindset needed 
for a rapidly evolving global landscape (Khaled & 
Alghfeli, 2024). The integration of digital learning tools, 
self-assessment, and success criteria aligns with this 
vision by preparing students with the analytical and 
cognitive skills required for the 21st-century knowledge 
economy (Khaled & Alghfeli, 2024). Moreover, the 
UAE’s commitment to educational excellence is 
reflected in national assessments such as the Trends in 
International Mathematics and Science Study (TIMSS), 
which have demonstrated significant improvements 
in student achievement when innovative learning 
methodologies are employed (Wardat et al., 2022). 

The need for research in this domain is evident, 
given the profound implications of structured digital 
learning on student achievement and motivation. 
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Understanding the interplay between digital learning 
environments, self-assessment, and success criteria 
is critical to optimizing pedagogical strategies 
and ensuring that students are well-equipped to 
navigate the complexities of modern education. This 
research aims to bridge the gap between traditional 
educational methodologies and contemporary digital 
learning solutions, offering insights into how structured 
digital lessons and self-assessment can be leveraged 
to enhance academic achievement and motivation. 
By aligning with modern educational initiatives 
and incorporating evidence-based practices, this 
study seeks to contribute to the ongoing evolution of 
education, ensuring that learning remains meaningful, 
engaging, and impactful in the digital era.

Problem Statement

Aligned with the "We the UAE 2031" vision for education, 
which prioritizes the development of students' skills and 
competencies through cutting-edge research and 
advanced educational methodologies, the United 
Arab Emirates continues to experience transformative 
advancements that are redefining the educational 
experience (Khaled & Alghfeli, 2024). The UAE has 
made remarkable progress in implementing ambitious 
reforms to align with its national vision, fostering an 
environment of innovation and excellence (Karabchuk 
et al., 2022).

As the educational sector undergoes rapid digital 
transformation, structured digital lessons and self-
assessment strategies have emerged as crucial tools 
in fostering student autonomy, self-regulation, and 
academic excellence (Al Zarooni, 2023; Al Murshidi, 
2019). Research in this domain, particularly regarding 
their integration in mathematics education, is 
essential for ensuring that UAE schools leverage digital 
advancements to enhance learning outcomes and 
student motivation (AlKhaza’leh et al., 2023).

Given that mathematics is regarded as the language 
of modern sciences and a fundamental pillar of a 
knowledge-based economy, the UAE has placed 
significant emphasis on enhancing mathematical 
proficiency. This is evident in the introduction of 
specialized curricula in analytical and innovative 
thinking. Furthermore, increased student participation 
in applied mathematical activities outside the 
classroom reflects the country’s commitment to 
achieving its educational vision (Al Zarooni, 2023; 
Badawy, 2022; ElSayary, 2021).

Despite notable progress in mathematics education, 
national and international assessments continue to 
highlight challenges that need to be addressed. The 
TIMSS has reported a significant improvement in the 
performance of UAE students in mathematics and 
science between 2015 and 2023 (Wardat et al., 2022). 
However, there remains an urgent need to adopt 

contemporary learning strategies that incorporate 
self-regulated learning and interactive methodologies. 
These approaches can better equip students with the 
skills to tackle academic challenges with confidence 
and flexibility (Lai & Hwang, 2023).

In this regard, Her Excellency Sarah bint Yousif Al 
Amiri emphasized that these improvements are a 
direct result of investments in human capital and the 
creation of an enabling educational environment. 
Such an environment prepares students to become 
future leaders in thought and innovation (Robinson 
& Aldridge, 2022). Nonetheless, existing studies 
indicate that while structured digital lessons and 
self-assessment techniques have demonstrated 
effectiveness in fostering engagement and improving 
student outcomes globally, their integration within 
the UAE’s educational system remains underexplored 
(Ejubovic & Puška, 2019).

Furthermore, research examining the relationship 
between self-assessment, success criteria, and 
structured digital learning in mathematics remains 
limited (Haddad et al., 2024). This presents an 
opportunity to investigate how these elements 
can optimize learning outcomes both nationally 
and globally. The urgency of this research is further 
underscored by findings from an exploratory pilot 
study conducted by the researchers, which revealed 
persistent challenges among middle school students 
in mathematics education.

The pilot study conducted by the researchers 
highlighted continued reliance on traditional 
teaching methods, limited application of self-
directed learning strategies, and a general lack of 
engagement with interactive educational tools. 
Additionally, interviews with mathematics teachers 
and coordinators indicated widespread deficiencies 
in students’ problem-solving skills, motivation levels, 
and perseverance when faced with cognitively 
demanding tasks.

A recurring theme in these interviews was the absence 
of structured self-assessment strategies and success 
criteria. These tools could provide students with a 
clearer understanding of their learning progress and 
encourage greater academic ownership. As the UAE 
continues to advance its educational system, research 
on structured digital learning and self-assessment is 
vital in cultivating an environment that nurtures skill 
development, encourages independent learning, and 
aligns with the "We the UAE 2031" vision (Khaled & 
Alghfeli, 2024; Haddad et al., 2024).

By enhancing research efforts in structured digital 
education, the UAE can ensure its educational system 
remains at the forefront of modern advancements. 
This would equip students with the necessary tools 
for future success (Al Zarooni, 2023; Badawy, 2022; 
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ElSayary, 2021). The integration of success criteria into 
structured digital lessons is instrumental in achieving 
the UAE’s long-term educational goals, particularly 
under the "Excellent Education in U.A.E. 2071" vision.

Success criteria provide clear benchmarks for 
students, fostering self-directed learning and 
improving problem-solving and analytical skills. When 
integrated with formative assessment and digital 
tools, they support goal setting, progress tracking, and 
reflection (Moorhouse & Wong, 2022). Coupled with a 
growth mindset, this approach empowers students to 
embrace challenges and develop core skills like critical 
thinking and independence (Stohlmann & Yang, 2024).

These principles align with the UAE’s broader 
educational framework, which prioritizes 
transparency, participatory learning, and globally 
competitive education (Matsumoto, 2019). By 
embedding structured success criteria within digital 
learning platforms, UAE schools can empower students 
with autonomy and resilience, promoting deeper 
engagement and higher academic achievement.

While success-based self-assessment strategies have 
been extensively studied in global contexts (Karaman, 
2024; Yan, 2020; Vrieling et al., 2018), their direct impact 
on student achievement and motivation within 
the UAE’s educational system remains insufficiently 
examined. This study aims to bridge this gap by 
investigating the role of structured digital lessons 
and success criteria as a self-assessment strategy 
in enhancing the academic achievement and 
motivation of sixth-grade mathematics students in 
UAE schools.

The findings will contribute to a deeper understanding 
of the relationship between success criteria and self-
assessment practices, providing evidence-based 
insights into their impact on student achievement. 
Moreover, this research seeks to inform educational 
policies and instructional methodologies, ensuring 
alignment with the objectives of the "We the UAE 
2031" vision. By addressing the gap in structured 
digital learning methodologies and self-assessment 
frameworks, this study will support UAE schools in 
fostering an innovative, adaptive, and student-
centered educational system, ensuring sustained 
excellence and empowerment in mathematics 
education.

Objectives of the study

This study seeks to explore the role of structured 
digital lessons and self-assessment through success 
criteria in enhancing mathematics achievement 
and motivation among students at Al-Khair School, 
UAE. By integrating these pedagogical approaches, 
this research aims to provide empirical insights into 
their effectiveness in fostering student autonomy, 

improving academic performance, and sustaining 
long-term learning engagement. The study is guided 
by the following objectives:

1.	 To assess how structured digital lessons 
incorporating self-assessment through 
success criteria influence students' 
mathematics achievement in comparison 
to traditional learning approaches.

2.	 To examine the effect of structured digital 
lessons integrated with self-assessment 
through success criteria on students' 
motivation compared to traditional 
learning approaches.

Research Questions and Hypotheses

Research Questions

1.	 How do structured digital lessons 
incorporating self-assessment through 
success criteria impact students' 
mathematics achievement compared to 
traditional learning approaches?

2.	 How do structured digital lessons 
incorporating self-assessment through 
success criteria influence students' 
motivation compared to traditional 
learning approaches?

Hypotheses

H1: Students exposed to structured digital lessons 
integrated with self-assessment through success 
criteria will demonstrate significantly higher 
mathematics achievement compared to those 
receiving traditional instruction, as measured by pre-
test and post-test scores.

H2: Students participating in structured digital lessons 
integrated with self-assessment through success 
criteria will exhibit significantly higher motivation 
levels compared to those in traditional learning 
environments, as measured by student motivation 
surveys and engagement metrics.

Literature Review

The modern educational systems places increasing 
emphasis on integrating technology-driven practices 
to elevate students’ academic outcomes and personal 
growth, especially in subjects like mathematics where 
conceptual understanding and procedural fluency 
are crucial (Cullen et al., 2020). Several studies have 
demonstrated the positive impact of digital tools and 
platforms on learners’ engagement and performance. 
For instance, Chao et al. (2016) found that interactive 
lesson modules significantly enhanced students’ 
motivation and conceptual clarity, while Kaplar et al. 
(2022) reported that students using structured digital 
lessons in mathematics displayed better problem-
solving skills and higher self-regulation levels compared 
to those in traditional settings. Similarly, Candel et 
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al. (2020) highlighted the importance of immediate 
feedback within digital environments, indicating that 
timely corrections and guided instructional content 
helped learners overcome conceptual barriers more 
effectively.

Beyond academic achievement, a growing body 
of research underscores the role of technology-
enhanced education in supporting metacognitive 
development, including self-reflection, goal setting, 
and self-monitoring (Yorganci, 2025; Duangnamol et 
al., 2018). Engeness (2021) demonstrated how structured 
digital lessons, when combined with opportunities for 
self-assessment, can promote deeper engagement 
and foster a sense of ownership over the learning 
process. This aligns with the findings of Schmid et al. 
(2021), who noted that technology-rich classrooms 
cultivate an environment where students actively 
track their progress and willingly adapt their strategies 
to meet specific learning targets. In mathematics 
education, these self-directed behaviors are 
especially significant, as learners often benefit from 
iterative cycles of practice, feedback, and reflection 
to reinforce understanding (Yıldızlı & Saban, 2016).

Within this evolving educational context, structured 
digital lessons have emerged as a foundational 
framework for implementing pedagogical practices 
that emphasize learner autonomy and sustained 
motivation (Scheel et al., 2022). In tandem with self-
assessment and well-defined success criteria, such 
lessons enable students to pinpoint their strengths and 
areas for improvement, thereby channeling their efforts 
strategically. Several studies corroborate that explicitly 
stated success criteria and consistent self-evaluation 
enhance students’ confidence and willingness to 
tackle challenging tasks (Lopez Carrillo et al., 2024; 
Aldosari & Alsager, 2023). This synergy between clarity 
of learning goals, technology-driven instruction, and 
reflective practice has been associated with notable 
gains in mathematics achievement, higher-order 
thinking skills, and positive attitudes toward learning 
(Cullen et al., 2020; Christopoulos et al., 2020).

In the United Arab Emirates, there is a pronounced 
emphasis on leveraging educational technology to 
realize the nation’s broader vision of innovation and 
excellence, as articulated in “We the UAE 2031” vision 
(Efstratopoulou et al., 2024; Sakr & Abdalla, 2024). 
Across UAE schools, teachers and administrators have 
recognized that structured digital lessons, combined 
with self-assessment practices and clear success 
criteria, can address diverse learning needs and 
mitigate gaps in mathematics achievement (Khaled 
& Alghfeli, 2024). Through the systematic integration 
of these components in everyday instruction, students 
benefit from a well-defined roadmap for progress, 
ongoing feedback loops to guide development, and 
the motivation to persevere through challenging 

mathematical problems (Zhang et al., 2022; Hansen, 
2021; Barana et al., 2018). AlKhair School exemplifies 
these strategies in action, demonstrating how 
embedding technology-driven approaches within 
the curriculum can yield tangible improvements in 
student outcomes. 

Against this backdrop, the present theoretical 
framework starts by examining the role of structured 
digital lessons in shaping the learning experience, 
followed by an in-depth exploration of self-assessment 
as a cornerstone of learner autonomy, and finally a 
discussion on success criteria as a guiding pillar for 
both teaching and learning. The review concludes 
by illustrating how these interwoven elements 
synergistically enhance mathematics performance 
and foster sustained motivation within the UAE 
educational context.

Structured Digital Lessons

Structured digital lessons are carefully designed online 
or technology-augmented instructional modules that 
provide clear objectives, interactive learning activities, 
and immediate feedback to learners (Ikhsan et al., 
2025). These lessons typically incorporate diverse 
digital resources—such as multimedia presentations, 
virtual simulations, interactive quizzes, and discussion 
forums—to address various learning styles and 
maintain student engagement (Singhal et al., 2021). 
Importantly, they often allow learners to proceed 
at their own pace, revisiting content as needed for 
deeper understanding (Sorgenfrei & Smolnik, 2016).

Research has consistently highlighted the advantages 
of integrating structured digital lessons into 
mathematics curricula. Students benefit from the 
immediate feedback loops these lessons offer, which 
foster metacognitive awareness and help correct 
misconceptions early in the learning process (Candel 
et al., 2020). For instance, interactive problem-solving 
platforms enable real-time tracking of student inputs 
and error patterns, allowing for timely instructional 
adjustments by both the learner and the teacher 
(Ikhsan et al., 2025). This immediacy of feedback 
can be especially powerful in mathematics, where 
conceptual misunderstandings, if left unaddressed, 
can impede mastery of advanced topics (Candel et 
al., 2020).

Furthermore, structured digital lessons can be 
adapted to accommodate various levels of difficulty, 
scaffolding the learner’s journey from foundational 
skills to more complex tasks (Kang, 2018). By providing 
differentiated pathways based on performance data, 
these lessons support students who may need extra 
practice while simultaneously challenging those ready 
to move ahead (Rao et al., 2021). This adaptability is 
tied to heightened motivation; learners feel a sense 
of agency when they observe personalized progress 
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trajectories, spurring them to persist in mastering 
difficult mathematical concepts (Chao et al., 2016).

Another critical feature of structured digital lessons is 
the capacity to integrate communication tools such 
as online discussion boards, collaborative problem-
solving rooms, and peer-review systems (Moorhouse 
& Wong, 2022). These elements foster a communal 
learning atmosphere where students exchange 
ideas, challenge one another’s thinking, and develop 
collective problem-solving strategies (Simić et al., 
2016; Ikhsan et al., 2025). Alajarmeh and Rashed 
(2019) indicates that peer collaboration within digital 
environments can enrich understanding by exposing 
learners to diverse perspectives and solution methods. 
In short, structured digital lessons lay the groundwork 
for an engaging, student-centered milieu—one that 
aligns effectively with contemporary pedagogical 
goals of fostering independent, reflective, and 
motivated learners (Engeness, 2021).

Self-Assessment Strategy through Success Criteria

Self-assessment is a reflective practice in which 
learners critically evaluate their own work in light of 
established criteria (Almasraf, 2023). It involves judging 
the quality, completeness, and accuracy of their 
performance, thereby identifying strengths and areas 
needing improvement (Garshasbi et al., 2019). While 
self-assessment can be conducted in traditional 
classroom settings, its integration with structured 
digital lessons enhances both the immediacy and 
accuracy of the feedback loop (Zare et al., 2022). 
Digital platforms frequently embed mini-quizzes, polls, 
or interactive checkpoints that prompt students to 
gauge their understanding, compare their answers 
with model solutions, and adjust their study strategies 
as needed (Cullen et al., 2020).

One of the core benefits of self-assessment is the 
development of learner autonomy and responsibility 
(Sakr & Abdalla, 2024). As students actively monitor their 
progress, they become more aware of the cognitive 
strategies that contribute to effective learning. This 
metacognitive awareness fosters strategic thinking 
and planning: learners can set short-term goals, 
develop personalized study plans, and track their 
progress toward mastery (López Carrillo et al., 2024). 
Empirical studies suggest that students who engage 
in regular self-assessment exhibit better academic 
performance and a stronger sense of ownership over 
their learning processes (Almasraf, 2023; Khaled & 
Alghfeli, 2024).

Moreover, self-assessment plays a pivotal role in 
bolstering motivation (Howard et al., 2021). When 
learners can visually chart their progress or see 
improvements in real time—such as a rising score in 
an online practice environment—they experience 
heightened confidence and a willingness to tackle 

more challenging tasks (Van Wart et al., 2019). This 
cyclical pattern of challenge, feedback, and re-
engagement cultivates resilience and adaptive 
learning behaviors, key elements of a growth mindset 
(Schunk, 2023). It is within this reflective process that 
success criteria serve as essential referents, guiding 
learners in their self-evaluation and helping them 
understand precisely how to move from current 
performance to targeted outcomes (Eagan, 2023).

Success criteria are explicit statements that define 
the quality of expected performance in a given 
task, often detailing the learning goals, the depth of 
understanding required, and the type of evidence 
that demonstrates mastery (Almarode et al., 2020). 
They are not merely checklists; rather, they represent a 
transparent framework that teachers and learners use 
to gauge growth (Garshasbi et al., 2019). By clarifying 
what successful work looks like, success criteria help 
students set realistic performance benchmarks and 
navigate the steps needed to improve (Eagan, 2023).

In mathematics education, success criteria may 
include mastery of procedural knowledge (e.g., 
accurate algebraic manipulation), conceptual 
understanding (e.g., explaining the rationale behind 
a given theorem), and application skills (e.g., solving 
real-world problems using learned concepts) (Khaled 
& Alghfeli, 2024). Research has shown that students’ 
motivation increases when they understand the 
specific targets they must meet (Panadero et al., 
2017). Clear success criteria allow them to measure 
progress concretely and to seek targeted assistance 
from teachers or peers whenever they detect a gap in 
knowledge or skills (López Carrillo et al., 2024).

The utility of success criteria is maximized when 
coupled with timely feedback. For instance, 
constructive feedback that highlights how closely a 
student’s work aligns with the stated criteria bolsters 
self-efficacy and directs learners toward strategies for 
improvement (Khaled & Alghfeli, 2024). This synergy 
between clear goals, self-evaluation, and meaningful 
feedback is integral to nurturing self-regulated 
learners, as students internalize the benchmarks and 
continuously refine their work until it meets or exceeds 
those benchmarks (Cullen et al., 2020; Christopoulos 
et al., 2020).

Relationship between Structured Digital Lessons and 
Self-Assessment Through Success Criteria to Enhance 
Math Achievement

One of the core propositions in contemporary 
educational research is that structured digital lessons 
and self-assessment through success criteria are 
mutually reinforcing elements that promote math 
achievement. When students engage with well-
designed digital content, they receive immediate, 
targeted feedback tied to predefined learning 
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goals—feedback that can, in turn, guide their self-
assessment processes (Christopoulos et al., 2020). 
This cyclical relationship plays a crucial role in 
mathematics instruction, given the cumulative 
nature of math concepts and the rapid identification 
of errors that immediate digital environments can 
offer (Zhang et al., 2022; Hansen, 2021; Barana et al., 
2018). Students who routinely evaluate their progress 
against clear benchmarks not only detect gaps in 
their understanding promptly but also develop a 
stronger sense of ownership over their own learning 
(Eagan, 2023). As a result, self-assessment—a pivotal 
metacognitive skill—becomes more effective when 
learners have structured digital resources that 
reinforce transparency and goal-orientation.

A growing body of research indicates that structured 
digital lessons have a positive impact on students’ 
mathematics achievement, largely due to their 
interactive components and potential for immediate 
feedback. In a frequently cited meta-analysis, Ran 
et al. (2021) found that the use of computer-based 
instructional tools significantly improved K–12 students’ 
mathematics learning outcomes, highlighting the 
importance of technology integration for conceptual 
understanding.

Similarly, Zhang et al. (2015) examined a range of 
educational technology applications in mathematics 
and concluded that well-designed digital lessons 
can yield moderate to strong effects on students’ 
test scores. They emphasized that ongoing feedback 
and interactivity are pivotal in sustaining student 
engagement and reinforcing newly acquired skills. A 
review by Higgins et al. (2019) further supported these 
findings, arguing that the successful use of digital 
technology in mathematics relies on both teacher 
preparedness and the strategic use of interactive 
software that keeps learners motivated. More recent 
work by Yeh et al. (2019) demonstrated how digital 
game-based learning in primary math classrooms 
contributed not only to higher achievement but also 
to increased enjoyment and lower math anxiety.

Alongside the rise of digital instructional tools, 
extensive research has underscored the effectiveness 
of self-assessment through success criteria in 
boosting mathematics performance. Panadero 
et al. (2017) noted that when learners are given 
explicit benchmarks to measure their own work, 
they develop stronger metacognitive skills—such as 
planning, monitoring, and regulating their learning 
strategies. Further evidence from Raaijmakers et al. 
(2019) suggests that learners who regularly compare 
their output to clear success criteria demonstrate 
increased accuracy in judging their mastery level, 
prompting timely adjustments in study habits and 
resulting in better test performance.

Relationship between Structured Digital Lessons and 
Self-Assessment Through Success Criteria to Enhance 
Motivation

A growing body of literature underscores the positive 
impact of structured digital lessons on learners’ drive 
to succeed. In a systematic review, Schindler et al. 
(2017) reported that technology-rich environments 
encourage higher engagement levels by catering to 
diverse learning styles and providing individualized 
feedback. Similarly, Dinh and Phuong (2024) examined 
massive open online courses (MOOCs) and found 
that well-organized digital instruction can reduce 
demotivation by offering students flexible pacing and 
immediate evaluative information.

Alongside the integration of technology, extensive 
research has highlighted the role of self-assessment 
through success criteria in boosting motivation. 
Moorhouse and Wong (2022) explained that clear 
benchmarks and reflective prompts not only help 
students gauge their current standing but also 
cultivate self-efficacy, leading them to approach 
challenging tasks with more confidence. Li et al. (2021) 
echoed this perspective, showing that explicit success 
criteria in both science and math contexts led to 
greater persistence and curiosity among learners.

Reinforcing these insights, Puente-Díaz (2012) posited 
that when learners understand and internalize 
success criteria, they are more likely to set meaningful 
personal goals and embrace a growth mindset. In 
the same vein, Yan (2020) demonstrated that digital 
self-assessment tools—designed around well-defined 
criteria—help university students remain motivated 
over longer periods, as they can regularly see the 
direct impact of their efforts.

Collectively, these studies illustrate that weaving self-
assessment through success criteria into structured 
digital lessons can significantly bolster learners’ 
motivation. By offering precise indicators of progress 
and real-time feedback, digital platforms cater to 
students’ need for autonomy, competence, and 
relatedness—fundamental ingredients for nurturing 
long-term motivation (Chiu, 2022).

While global research on structured digital lessons 
and self-assessment is expanding, studies in the UAE 
remain limited. Though some highlight the benefits of 
technology and reflective learning (Efstratopoulou et 
al., 2024), few examine their impact on motivation and 
math achievement in middle grades. Given the UAE’s 
unique context, this study investigates how structured 
digital lessons and self-assessment using success 
criteria affect sixth-grade students’ motivation and 
achievement, offering insights for local educational 
practice.
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Methodology

The current study adopted a quasi-experimental 
pretest-posttest design to assess the impact of 
structured digital lessons and self-assessment 
using success criteria on students’ mathematics 
achievement and motivation. Conducted at AlKhair 
School, UAE, this research integrates digital learning 
strategies with self-regulated assessment techniques 
to optimize student performance, aligning with the 
UAE’s 2031 educational vision. The study examines 
how structured digital lessons embedded with self-
assessment strategies empower students to take 
ownership of their learning process, enhancing 
both their mathematical proficiency and intrinsic 
motivation.

Given administrative constraints preventing full 
random selection, intact classes were assigned 
as study samples rather than randomly assigning 
students. The study was conducted during Term 1 of the 
2023/2024 academic year, involving four sixth-grade 
classes. The selection of the experimental and control 
groups was determined through random assignment. 
The experimental group engaged in self-regulated 
assessment methods, incorporating detailed success 
criteria within structured digital lessons. In contrast, 
the control group followed traditional assessment 
methods without explicit structured digital lessons and 
success criteria.

To establish a baseline for student learning, a 
researcher-designed diagnostic pre-test, aligned 
with the national curriculum, was administered to 
both groups. The intervention’s effectiveness was 
evaluated using post-test scores from the UAE Ministry 
of Education’s national mathematics assessments. The 
Final Ministry Mathematics Exam served as the post-
test for achievement, measuring concept mastery 
and procedural fluency. Additionally, students' 
Mathematical Motivation Questionnaire (MMQ) 
scores were analyzed to assess intrinsic and extrinsic 
motivation in relation to mathematics learning.

Beyond academic performance, the study highlights 
the role of interactive and self-reflective tasks in 
enhancing mathematical proficiency. It also explores 
how goal setting, feedback loops, and adaptive 
assessments contribute to increasing students’ intrinsic 
motivation, fostering deeper engagement with the 
learning process, and promoting sustained academic 
growth

Participants

This study was conducted at AlKhair Public School in Al 
Ain, United Arab Emirates, during the academic year 
2023/2024. The sample consisted of 120 sixth-grade 
female students from the general stream, all following 
the standardized curriculum prescribed by the UAE 

Ministry of Education. This ensured consistency in 
academic background and minimized the influence 
of external variables on study outcomes. Additionally, 
all students shared a common socio-cultural 
environment, further enhancing the homogeneity of 
the sample. The students were divided into two groups: 
an experimental group of 60 students, who were 
exposed to structured digital lessons incorporating 
self-assessment through success criteria to enhance 
mathematics achievement and motivation, and a 
control group of 60 students, who continued with 
traditional teacher-led instruction.

AlKhair Public School was selected for this study 
due to the researchers’ professional affiliation with 
the institution and its pioneering implementation of 
innovative teaching and learning strategies among 
public schools in Al Ain. The school's administration 
actively supports cutting-edge educational strategies 
aimed at optimizing student performance, aligning 
with the UAE’s 2031 educational vision. This proactive 
approach makes it an ideal setting for evaluating the 
effectiveness of new instructional methods.

To verify the initial equivalence between the 
experimental and control groups in terms of academic 
achievement, a diagnostic pre-test was administered 
prior to the implementation of the instructional 
intervention. This assessment aimed to ensure that 
both groups demonstrated similar levels of academic 
readiness at the outset of the study. An independent 
sample t-test was conducted to examine whether 
any statistically significant differences existed in the 
pre-test scores between the two groups. The results, 
presented in Table 1, confirm the absence of significant 
differences, thereby validating the comparability of 
the groups before the intervention.

Table 1 
Independent sample t-test results for pre-achievement 
test scores by group

Group N Mean sd t-value df p-value

Control 60 40.92 14.22
0.576 118 0.566

Experimental 60 39.33 15.85

Table 1 shows that the value of t is not statistically 
significant (p > 0.05), indicating no statistically 
significant differences between the mean scores of the 
experimental and control groups in prior achievement 
levels. This confirmation of equivalence ensures that 
any subsequent effects on academic achievement 
can be reliably attributed to the teaching strategies 
and intervention methods used in the study.

Moreover, to establish baseline equivalence in 
mathematical motivation between the experimental 
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and control groups, the MMQ was administered 
as a pre-test. This instrument evaluates five core 
dimensions: intrinsic value, utility value, self-efficacy, 
self-regulation, and test anxiety (reverse-scored). 
Independent sample t-tests were conducted for 
each dimension to determine if any statistically 
significant differences existed prior to the instructional 
intervention. The results, detailed in Table 2, indicate 
no significant differences across any of the motivation 
dimensions, supporting the conclusion that the 
two groups were motivationally equivalent at the 
beginning of the study.

As shown in Table 2, none of the t-values were 
statistically significant (p > 0.05), indicating no 
significant differences between the experimental 
and control groups in any of the MMQ dimensions or 
in total motivation scores at the pre-test stage. This 
confirms that the groups were equivalent in terms of 
mathematical motivation prior to the intervention, 
ensuring that any post-test differences can be 
attributed to the instructional methods rather than 
pre-existing disparities.

Study Instruments and Procedure

Procedure

The instructional program implemented in Al-Khair 
School for sixth-grade mathematics, as part of the 
study integrates structured digital lessons with success 
criteria-based self-assessment. This model supports 
the development of academic achievement and 
motivation by combining the clarity and consistency 
of digital lesson design with the reflective practices 
encouraged by self-assessment. The program aligns 
with the “We the UAE 2031” vision by promoting 

innovation and educational excellence through 
technology-enhanced learning environments and 
formative assessment practices that empower 
students to understand learning objectives and 
evaluate their own progress.

The program was implemented over a period of 
12 weeks during the first academic term, totaling 72 
instructional sessions—6 sessions per week, with each 
session lasting 60 minutes. It was built around the official 
Grade 6 mathematics curriculum, covering four main 
units: ratios and rates, decimals and percentages, 
operations with multi-digit numbers, and integers, 
rational numbers, and the coordinate plane. While 
fully adhering to the national curriculum, the lessons 
were digitally structured to present clear learning 
goals and embedded success criteria at each stage. 
Self-assessment was systematically incorporated 
through color-coded indicators and reflection tools, 
allowing students to track their understanding in real 
time. This integration of structured digital instruction 
with continuous self-assessment aimed to foster 
clarity, confidence, and measurable improvement 
in both mathematical performance and student 
motivation.

At the core of this program lies the step-structured 
lesson design, a strategy that segments each lesson 
into defined, sequential learning stages. Each stage 
presents a clear objective aligned with success 
criteria displayed on the digital board and LMS 
interface (as seen in Figure 1). Lessons begin with a "To 
Do Now" prompt, followed by explicit learning targets 
and a visual progress tracker using the lesson step 
strip, which promotes planning, time management, 
and goal setting—key components of self-regulated 
learning.

Table 2 
Independent sample t-test results for MMQ pre-test scores by group

MMQ Dimension Group N Mean sd t-value df p-value

Intrinsic Value
Control 60 2.95 0.64

0.412 118 0.681
Experimental 60 3.02 0.61

Utility Value
Control 60 3.15 0.58

0.395 118 0.694
Experimental 60 3.20 0.60

Self-Efficacy
Control 60 2.91 0.67

0.578 118 0.565
Experimental 60 2.85 0.65

Self-Regulation
Control 60 2.83 0.62

0.447 118 0.656
Experimental 60 2.77 0.60

Test Anxiety
Control 60 4.12 0.73

0.529 118 0.598
Experimental 60 4.20 0.75

Total Motivation
Control 60 3.19 0.47

0.361 118 0.719
Experimental 60 3.24 0.49
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Figure 1
Step-Structured Lesson Design on LMS

Students engage in daily short assessments known as 
"Math Minutes" during the opening of each class. These 
quick tests serve both as review and diagnostic tools, 
providing immediate feedback. Students chart their 
scores on personal graphs, fostering accountability 
and tracking growth over time. This process enhances 
metacognitive awareness, as students identify gaps 
and take ownership of their progress.

The self-assessment strategy is implemented after 
each lesson objective is taught and practiced. Using 
color-coded success criteria stickers (see Figure 
2), students reflect on their mastery: red for "need 
improvement," yellow for "partial understanding," and 
green for "mastery." This visual, formative tool helps 
students monitor their learning in real time, while 
enabling the teacher to deliver targeted feedback.

Figure 2 
Color-coded success criteria stickers used for student 
self-assessment and real-time feedback

Following the self-assessment strategy that was 
recommended by Khaled and Alghfeli (2024), 
students receive differentiated tasks tailored to their 
performance levels. Those who indicate red engage 
in remedial activities labeled "Let's Go" and "Continue," 
designed to reinforce foundational concepts. Students 
at the yellow level proceed to supportive activities 
such as "One Step to Go" and "Two Steps to Go," 
which help bridge learning gaps and prepare them 
for more advanced content. Meanwhile, green-level 
students explore enrichment activities labeled "Level 

Up" and "A+," which promote higher-order thinking 
skills in alignment with Bloom's Taxonomy (see Table 3). 
This differentiation ensures every student receives an 
appropriate level of challenge, directly supporting self-
paced learning and maintaining high engagement.

Table 3 
The designed level stickers and success criteria 
corresponding to Bloom’s Taxonomy model (Khaled & 
Alghfeli, 2024)

Stickers’ levels for 
activities

Bloom's Taxonomy Levels
Success 
criteria

Remember: Recall basic math 
facts, terms, and concepts. 
Activities: listing formulas, 
identifying shapes, and retrieving 
definitions.
Understand: Grasp the meaning 
of math concepts by interpreting 
and explaining them. Activities: 
summarizing procedures, 
explaining ideas, and comparing 
methods.

Mastery of 
1 or none 
of success 
criteria.

Apply: Use learned math 
concepts in new situations. 
Activities: solving problems, 
applying formulas, and 
demonstrating procedures.
Analyze: Break down math 
problems to understand their 
structure. Activities: comparing 
methods, identifying patterns, 
and organizing data.

Mastery of 
2 of success 
criteria.

Evaluate: Make judgments about 
math solutions based on criteria. 
Activities: critiquing methods, 
assessing solutions, and justifying 
answers.
Create: Generate new ideas 
and solutions in math. Activities: 
designing experiments, 
constructing models, and 
producing new problem-solving 
methods.

Mastery of 
3 of success 
criteria or 
more.

The program also incorporates visual aids and 
motivational tools, including interactive success-
tracking posters and level-based achievement 
badges, reinforcing a growth mindset. Throughout 
each session, students are encouraged to reflect, 
revise, and revisit their goals, which nurtures a cycle 
of self-regulation involving planning, monitoring, and 
evaluating.

Digital integration plays a vital role in amplifying 
the program’s success. Lessons are hosted on an 
LMS platform, where interactive slides, embedded 
quizzes, polls, and discussion boards enable students 
to engage actively and independently. Teachers use 
the platform to embed additional resources like video 
tutorials, interactive worksheets, and Khan Academy 
links for extended practice, as referenced in Figure 3.
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Figure 3 
LMS platform interface featuring interactive lessons, 
quizzes, and supplementary digital resources

Finally, regular feedback sessions and peer discussion 
forums provide a safe space for reflection and 
collaborative learning. Teachers act as facilitators, 
shifting the responsibility of learning to the students, 
thereby reducing teacher talk to 20% and increasing 
student-led engagement to 80%.

This innovative framework supports a comprehensive 
self-regulated learning model, where structured 
digital instruction, continuous formative feedback, 
self-assessment, and differentiation converge to 
build academic confidence and independence. The 
program sets a clear path toward meeting the goals 
of “We the UAE 2031” vision by developing learners 
who are reflective, resilient, and ready to lead in a 
rapidly evolving world.

Study Instruments

To ensure the equivalence of the experimental and 
control groups before implementing the instructional 
intervention, a pre-test assessment was administered 
to measure academic achievement through a 
diagnostic test and evaluate students' motivation 
using the MMQ. An independent sample t-test was 
conducted to determine whether any statistically 
significant differences existed between the groups 
in their pre-test results. The analysis revealed no 
statistically significant differences between the two 
groups (p > 0.05), confirming their equivalence in 
academic readiness and motivation as presented in 
Table 1 and Table 2 previously.

The diagnostic test tool was utilized as a pre-test 
assessment, designed by the teacher in a format 
similar to the final ministerial exam. To ensure its 
validity, the test was reviewed by a panel of five 
experts in mathematics education, assessment, 
and psychometrics. The experts provided structured 
feedback on the clarity, alignment with curriculum 
objectives, and appropriateness of difficulty levels. 
Based on their recommendations, minor modifications 
were made to refine wording, eliminate ambiguous 
items, and improve content alignment with expected 
student competencies

Furthermore, an item analysis was conducted to 
evaluate the difficulty index and discrimination power 
of each question. The difficulty index ranged from 
0.35 to 0.78, ensuring a balanced distribution of item 
complexity. The discrimination index, which measures 
an item’s ability to differentiate between high- and 
low-performing students, ranged from 0.42 to 0.91, 
indicating strong validity.

The reliability of the diagnostic test was assessed using 
Cronbach’s alpha coefficient, which reached 0.85, 
demonstrating a high level of internal consistency. The 
correlation coefficients of test items ranged from 0.65 
to 0.91, further confirming the instrument’s reliability. 
This test was employed to verify the equivalence of 
the two groups in prior mathematical achievement, 
ensuring that the final results accurately reflect the 
impacts of the implemented educational strategies.

The primary measure of achievement in this study 
was the Final Mathematics Exam, prepared by the 
UAE Ministry of Education. This post-test assessment 
is designed in accordance with national standards 
that encompass various cognitive domains, including 
recall, application, analysis, and evaluation. The 
exam consists of 15 multiple-choice questions 
administered electronically and 5 free-response 
questions presented in a paper-based format. These 
free-response questions aim to assess students' 
ability to apply mathematical concepts in structured 
problem-solving scenarios. Recognized as an official 
assessment tool by the Ministry, this exam ensures the 
integration of comprehensive evaluation criteria under 
the guidance of educational experts. Given that it is a 
standardized national measure implemented across 
UAE schools, its validity and reliability have already 
been established, eliminating the need for further 
psychometric testing in this study.

The study also employs the Mathematics Motivation 
Questionnaire (MMQ) designed and validated by 
Fiorella et al. (2021) to assess students’ motivation 
towards learning mathematics. The MMQ was 
adapted from the Science Motivation Questionnaire 
(SMQ) originally developed by Glynn et al. (2011) to 
measure motivation in science education. The SMQ 
was based on well-established theories of academic 
motivation, including expectancy-value theory and 
self-determination theory. However, early applications 
of the SMQ revealed limitations in its internal structure, 
as some factors combined multiple constructs that 
were traditionally treated as distinct, such as self-
efficacy and assessment anxiety (Fiorella et al., 2021).

To refine the instrument for mathematics education, 
Fiorella et al. (2021) modified the SMQ by replacing 
references to “science” with “math” and re-examining 
the theoretical alignment of the items. The resulting 
MMQ measures six distinct factors of mathematical 
motivation: intrinsic value (e.g., “I enjoy learning 
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math”), attainment value (e.g., “Earning a good 
math grade is important to me”), self-regulation (e.g., 
“I use strategies to ensure I learn math well”), self-
efficacy (e.g., “I am confident I will do well on math 
assignments and projects”), utility value (e.g., “The 
math I learn is relevant to my life”), and test anxiety 
(e.g., “I am nervous about how I will do on math tests”). 
The final version of the MMQ consists of 30 items, each 
rated on a five-point Likert scale ranging from “never” 
to “always.”

The validation process for the MMQ involved assessing 
face and content validity to ensure that each item 
accurately reflected constructs from motivation and 
self-regulation theories in mathematics education. 
The refined structure of the MMQ allows for a more 
precise measurement of students' motivation, 
addressing previous ambiguities in factor definitions. 
Given its strong theoretical foundation and empirical 
validation, the MMQ serves as a reliable tool for 
evaluating the motivational dimensions influencing 
students' engagement and achievement in 
mathematics.

Data Analysis Method

To answer the research questions and test the 
hypotheses, all collected data were analyzed using 
the Statistical Package for the Social Sciences (SPSS). 
The analysis aimed to evaluate the effectiveness of 
the structured digital lessons and self-assessment 
through success criteria in improving mathematics 
achievement and motivation among students in the 
experimental group, compared to the control group 
receiving traditional instruction.

Students’ mathematical motivation was measured 
using the MMQ, which includes five-point Likert-type 
items categorized into key dimensions: intrinsic value, 
self-efficacy, utility value, self-regulation, and test 
anxiety. In interpreting MMQ results, student scores 
in each dimension were categorized using a three-
level classification: low motivation (1.00–2.33), medium 
motivation (2.34–3.66), and high motivation (3.67–5.00). 
This classification was consistently applied across all 
motivation dimensions except for the Test Anxiety 
scale, for which reverse scoring was implemented. 
This reversal acknowledges that lower anxiety levels 
reflect higher motivation, thus allowing for an accurate 
reflection of students’ overall motivational profiles.

To assess the effectiveness of the instructional 
intervention on students’ motivation and academic 
achievement, One-Way Analysis of Covariance 
(ANCOVA) and Multivariate Analysis of Covariance 
(MANCOVA) were employed. The use of ANCOVA 
enabled control of pre-existing individual differences 
by statistically adjusting for pre-test scores, treating 
them as covariates. This allowed for more accurate 
estimations of the actual impact of the instructional 

program. Specifically, ANCOVA was applied to 
compare the two groups’ post-test scores in academic 
achievement, using pre-test achievement scores as a 
covariate.

In evaluating the intervention's effect on students’ 
motivation, MANCOVA was used to simultaneously 
assess the impact on all motivation dimensions, 
with pre-test scores in each dimension entered as 
covariates. Once a statistically significant multivariate 
effect was established, follow-up univariate ANCOVAs 
were conducted for each dimension separately, as 
well as for the overall motivation score.

All analyses were conducted at a significance level 
of α = 0.05. In addition to statistical significance, the 
practical importance of results was assessed using 
effect size (η²). According to Field’s (2013) guidelines, 
η² values were interpreted as follows: small effect 
(0.01 < η² < 0.06), medium effect (0.06 ≤ η² < 0.14), and 
large effect (η² ≥ 0.14). This dual approach—examining 
both statistical and practical significance—provided 
a more nuanced understanding of the educational 
intervention’s effectiveness on enhancing students’ 
motivation and academic achievement in 
mathematics. A p-value of less than 0.05 was 
considered statistically significant.

To visually represent the study’s methodological 
framework, Figure 4 below outlines the full research 
design process, illustrating the timeline of instrument 
administration and the specific intervention 
procedures applied to both the experimental and 
control groups

Figure 4 
The research design process illustrating the timeline of 
instrument administration and intervention procedures 
for both experimental and control groups

Results

To answer the first research question and test 
the related hypothesis, a one-way ANCOVA was 
conducted to examine differences in post-test math 
achievement between the experimental and control 
groups after controlling for pre-test scores. Descriptive 
statistics and adjusted means were calculated, and 
effect size (η²) was used to assess the impact of the 
intervention integrating structured digital lessons 
and self-assessment through success criteria. Table 4 
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below displays the pre-test, and post-test means and 
standard deviations for both groups, as well as the 
adjusted means derived from the ANCOVA analysis.

Table 4 
Descriptive statistics and adjusted post-test means for 
mathematics achievement scores before and after 
the intervention (ANCOVA)

Group N
Pre-test 
Mean

sd
Post-test 
Mean

sd
Adjusted 
Post-test 
Mean

Experimental 
(Intervention)

60 40.92 14.22 78.89 17.12 79.02

Control 
(Traditional)

60 39.33 15.85 68.32 22.18 68.19

Total 120 40.13 15.01 73.60 20.43 73.61

As shown in Table 4, there is a clear difference in 
mathematics achievement between the groups 
following the intervention. The experimental group, 
which received structured digital lessons incorporating 
self-assessment through success criteria, achieved a 
higher adjusted post-test mean (79.02) compared to the 
control group (68.19), suggesting that this instructional 
approach positively impacted students’ mathematics 
performance. This finding supports the hypothesis 
that students exposed to structured digital lessons 
integrated with self-assessment through success 
criteria demonstrate significantly higher mathematics 
achievement than those receiving traditional 
instruction. It also aligns with the educational goals 
outlined in “We the UAE 2031” vision.

Moreover, Figure 5 below illustrates the adjusted 
mean scores of students in the experimental and 
control groups on the post-test of mathematics 
academic achievement after controlling for pre-test 
performance.

Figure 5 
Comparison of adjusted post-test mean scores in 
mathematics achievement between the control 
group and the experimental group.

Accordingly, to determine whether the differences in 
adjusted post-test means were statistically significant, 
a one-way Analysis of Covariance (ANCOVA) was 
conducted. The results are presented in Table 5 below:

Table 5 
One-way ANCOVA results for the effect of the 
instructional program on mathematics academic 
achievement

Source
Sum of 
Squares

df
Mean 
Square

F p-value η²

Pre-test 
(Covariate)

744.243 1 744.243 1.911 0.169 0.016

Instructional 
intervention

3512.869 1 3512.869 9.021
*0.003	

0.072

Error 45560.386 117 389.405

Total 
Adjusted

49657.750 119

*Significant at p < 0.05

As shown in Table 5, the ANCOVA revealed a 
statistically significant effect of the instructional 
program on students' mathematics achievement 
(F = 9.021, p = 0.003), after controlling for pre-test 
differences. The calculated effect size (η² = 0.072) 
indicates that approximately 7.2% of the variance in 
post-test achievement scores can be attributed to the 
instructional intervention. These results support the first 
hypothesis, confirming that structured digital lessons 
integrated with self-assessment through success 
criteria significantly enhance students' academic 
achievement compared to traditional instruction.

The significant improvement in students’ mathematics 
achievement, as shown in Table 5, can be attributed 
to the clarity and structure provided by digital lessons 
integrated with self-assessment through success 
criteria. When students are aware of what success 
looks like, they are better able to monitor their progress, 
set specific learning goals, and engage in targeted 
practice (Almarode et al., 2020; López Carrillo et al., 
2024). This process enhances metacognitive skills, 
such as self-regulation and critical thinking, enabling 
learners to identify gaps in their understanding and 
apply strategies to overcome them (Lai & Hwang, 
2023; Vrieling et al., 2018). Moreover, the digital format 
facilitates immediate feedback and personalized 
support, fostering a more interactive and motivating 
learning environment that supports both academic 
growth and learner autonomy (Zare et al., 2022; Cullen 
et al., 2020).

To address the second research question and test 
the related hypothesis, a one-way MANCOVA was 
conducted to examine differences in mathematical 
motivation between the experimental and control 
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groups across the five MMQ dimensions: intrinsic 
value, utility value, self-efficacy, self-regulation, and 
test anxiety, after controlling for pre-test scores. 
Descriptive statistics and adjusted means were 
calculated, and effect size (η²) was used to assess 
the impact of the intervention integrating structured 
digital lessons and self-assessment through success 
criteria. Table 6 below presents the MANCOVA results, 
including the F-values, significance levels, and effect 
sizes for each MMQ dimension.

As shown in Table 6, the experimental group 
consistently outperformed the control group across 
all five MMQ dimensions and in total motivation. The 
most substantial differences appeared in self-efficacy 
and intrinsic value, with adjusted post-test means 
of 4.12 and 4.23 respectively, compared to 3.01 and 
3.03 in the control group. Additionally, utility value 
and self-regulation also showed notable gains, with 
adjusted means of 4.38 and 4.04 in the experimental 
group, versus 3.47 and 3.11 in the control group. In 
contrast, test anxiety significantly decreased in the 
experimental group (adjusted mean = 2.52) compared 
to the control group (3.88), indicating a beneficial 
emotional outcome. These descriptive trends suggest 
a strong positive influence of structured digital 
lessons integrated with self-assessment through 
success criteria on students’ motivational profiles in 
mathematics. Moreover, Figure 6 below illustrates the 
adjusted mean scores of students in the experimental 
and control groups across all MMQ dimensions as well 
as total motivation on the post-test of mathematical 
motivation, after controlling for pre-test performance.

Figure 6 
Comparison of adjusted post-test mean scores in 
mathematical motivation dimensions between the 
control group and the experimental group.

To evaluate the statistical significance of the observed 
motivational differences, MANCOVA was conducted. 
Table 7 displays the MANCOVA results for the five 
MMQ dimensions, controlling for pre-test scores 
as covariates. The analysis assessed whether the 
intervention produced statistically significant effects 

on students’ post-test scores in intrinsic value, utility 
value, self-efficacy, self-regulation, and test anxiety.

The multivariate test using Hotelling’s Trace (138.211, 
p = 0.000) confirmed a statistically significant overall 
effect of the intervention across all five motivational 
dimensions. The univariate ANCOVA results further 
supported these findings, revealing statistically 
significant improvements in each dimension (p < 0.05), 
all favoring the experimental group. Notably, the 
largest effect sizes were observed for self-efficacy (η² 
= 0.165), test anxiety (η² = 0.157), and intrinsic value (η² = 
0.146)—highlighting the intervention’s strong influence 
on both cognitive and emotional components of 
motivation. These results underscore the effectiveness 
of structured digital instruction, when paired with self-
assessment strategies, in fostering deeper and more 
sustained motivational engagement in mathematics 
learning.

To determine the overall impact of the intervention 
on students’ total mathematical motivation, a one-
way ANCOVA was conducted, controlling for pre-test 
scores. The results are presented in Table 8 below:

The ANCOVA results in Table 8 indicate a statistically 
significant effect of the intervention on students’ total 
motivation (F = 377.915, p = 0.000), after accounting for 
baseline differences (F = 4.872, p = 0.030). The calculated 
effect size (η² = 0.764) indicates that approximately 
76.4% of the variance in post-test motivation scores 
can be attributed to the intervention. This represents a 
remarkably large effect, demonstrating the substantial 
impact of structured digital lessons integrated with 
self-assessment through success criteria on enhancing 
students' overall motivation in mathematics. These 
findings provide strong empirical support for the 
second hypothesis and affirm the effectiveness of the 
intervention in fostering motivational growth.

The substantial increase in students’ overall 
mathematical motivation, as shown in Table 8, can 
be attributed to the empowering effect of structured 
digital lessons combined with self-assessment 
through clear success criteria. This instructional 
model promotes learner autonomy, competence, and 
purpose—core components of intrinsic motivation 
(Howard et al., 2021; Almasraf, 2023). When students 
clearly understand expectations and are able to 
evaluate their progress using transparent benchmarks, 
they become more engaged and self-directed in 
their learning (Almarode et al., 2020; López Carrillo et 
al., 2024). Moreover, interactive digital tools provide 
timely, personalized feedback that boosts students’ 
confidence, persistence, and motivation to overcome 
challenges (Zare et al., 2022; Cullen et al., 2020).
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Table 7 
One-way MANCOVA results for the effect of the intervention on MMQ dimensions

Source MMQ Dimension Sum of Squares df
Mean 
Square

F p-value η²

Pre-test (Covariate)

Intrinsic Value 0.324 1 0.324 0.370 0.544 0.003

Utility Value 0.218 1 0.218 0.256 0.614 0.002

Self-Efficacy 0.189 1 0.189 0.206 0.651 0.002

Self-Regulation 0.233 1 0.233 0.271 0.603 0.002

Test Anxiety 0.341 1 0.341 0.384 0.537 0.003

Intervention
Hotelling’s Trace 
=138.211*
p = 0.000

Intrinsic Value 17.341 1 17.341 19.803 0.000* 0.146

Utility Value 14.118 1 14.118 16.129 0.000* 0.122

Self-Efficacy 21.223 1 21.223 23.254 0.000* 0.165

Self-Regulation 15.842 1 15.842 18.125 0.000* 0.134

Test Anxiety 20.914 1 20.914 21.806 0.000* 0.157

*Significant at p < 0.05

Table 6 
Descriptive statistics and adjusted post-test means for MMQ dimensions before and after the intervention 
(ANCOVA)

MMQ 
Dimension

Group N
Pre- test 
Mean

sd Post-test Mean sd
Adjusted 
Mean

Intrinsic Value
Experimental 60 3.02 0.61 4.25 0.48 4.23

Control 60 2.95 0.64 3.01 0.50 3.03

Utility Value
Experimental 60 3.20 0.60 4.40 0.42 4.38

Control 60 3.15 0.58 3.45 0.46 3.47

Self-Efficacy
Experimental 60 2.85 0.65 4.10 0.52 4.12

Control 60 2.91 0.67 3.00 0.55 3.01

Self-Regulation
Experimental 60 2.77 0.60 4.05 0.48 4.04

Control 60 2.83 0.62 3.10 0.51 3.11

Test 
Anxiety*

Experimental 60 4.20 0.75 2.50 0.59 2.52

Control 60 4.12 0.73 3.90 0.62 3.88

Total 
Motivation

Experimental 60 3.24 0.49 4.21 0.38 4.22

Control 60 3.19 0.47 3.25 0.42 3.24

Table 8 
One-way ANCOVA results for total mathematical motivation post-test scores

Source Sum of Squares df Mean Square F p-value η²

Pre-test 202.336 1 202.336 4.872 0.030 0.040

Intervention 15678.217 1 15678.217 377.915 0.000* 0.764

Error 4864.119 117 41.568

Total Adjusted 20977.867 119

*Significant at p < 0.05
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Discussion

The results of the current study revealed that students 
in the experimental group, who were engaged 
in structured digital lessons combined with self-
assessment through success criteria, demonstrated 
significantly higher academic achievement and 
motivation compared to their peers in the control 
group who received traditional instruction. The 
mean score difference of 10.83 in adjusted post-test 
mathematics achievement (experimental: 79.02, 
control: 68.19) underscores the effectiveness of this 
intervention. These findings align with previous 
research emphasizing the role of self-assessment 
and success criteria in promoting deeper learning 
and improved academic performance (Almasraf, 
2023). When students are provided with clear success 
indicators and opportunities to reflect on their progress, 
they develop a clearer understanding of expectations 
and are more likely to achieve higher outcomes.

Consistent with the work of Almarode et al. (2020), the 
integration of success criteria supports goal setting, 
enables targeted feedback, and encourages students 
to become active participants in their learning. The 
significant effect size (η² = 0.072) further suggests 
that structured, student-centered approaches can 
meaningfully impact achievement by fostering 
greater self-awareness and accountability. This aligns 
with López Carrillo et al. (2024), who emphasize that 
self-assessment not only promotes critical thinking 
but also strengthens students’ ability to monitor their 
learning process, leading to measurable academic 
gains.

Beyond academic achievement, the intervention also 
produced a profound effect on students’ mathematical 
motivation. The MANCOVA results showed statistically 
significant differences across all five MMQ dimensions, 
including intrinsic value, utility value, self-efficacy, 
self-regulation, and test anxiety, with large effect 
sizes—particularly in self-efficacy (η² = 0.165) and test 
anxiety (η² = 0.157). These outcomes confirm that the 
intervention did not only support cognitive outcomes 
but also positively shaped students’ emotional and 
motivational engagement. According to Lai and 
Hwang (2023), self-assessment fosters metacognitive 
skills such as self-regulation and personal goal setting, 
enabling learners to identify strengths and address 
weaknesses more effectively. This is critical for building 
confidence and resilience in mathematics, a subject 
that often challenges students’ self-perception and 
motivation.

The ANCOVA results for total mathematical motivation 
(F = 377.915, p = 0.000, η² = 0.764) further highlight the 
magnitude of this impact, indicating that 76.4% of 
the variance in motivation could be attributed to the 
instructional approach. Such a remarkably high effect 
aligns with the literature emphasizing that when 

students are equipped with tools for self-evaluation 
and reflection, they are more engaged, focused, 
and motivated to improve (Sakr & Abdalla, 2024). This 
confirms that self-assessment strategies can transform 
the learning experience by promoting ownership and 
sustained interest, particularly when coupled with 
clear, achievable success criteria.

Linking these findings to “We the UAE 2031” vision, the 
study supports the national emphasis on fostering 
critical thinking, problem-solving, self-regulation, and 
lifelong learning skills among students. Khaled and 
Alghfeli (2024) highlight the importance of aligning 
classroom practices with broader educational 
objectives to prepare students for a rapidly evolving 
knowledge economy. By implementing instructional 
models that encourage self-assessment and 
goal-oriented learning, educators can contribute 
meaningfully to national goals of excellence and 
innovation. This approach not only enhances student 
performance in mathematics but also equips learners 
with essential competencies needed for higher 
education and future career success.

In conclusion, the current study demonstrates that 
integrating structured digital lessons with self-
assessment through success criteria offers a powerful 
strategy for improving both academic achievement 
and motivation in mathematics. These findings provide 
robust evidence in favor of pedagogical approaches 
that prioritize student autonomy, reflection, and 
personalized feedback—elements that are critical for 
advancing education in line with the UAE’s long-term 
vision for development and innovation.

Conclusion

This study concludes that integrating structured digital 
lessons with self-assessment through success criteria 
significantly enhances mathematics achievement 
and motivation among sixth-grade students in the 
UAE. The findings affirm the powerful role of self-
assessment as a success-based learning strategy, 
offering clear advantages over traditional instructional 
and evaluative methods. By enabling students to 
monitor their progress, set personal goals, and reflect 
on their learning, the intervention cultivated higher 
levels of self-efficacy, critical thinking, and intrinsic 
motivation—skills essential for academic success and 
lifelong learning.

Moreover, the results emphasize the importance 
of embedding clear success criteria within digital 
instructional design to foster student engagement, 
improve metacognitive awareness, and reduce test 
anxiety. These outcomes are especially relevant for 
mathematics education, where learners often face 
cognitive and emotional barriers. The approach 
presented in this study provides educators with a 
practical framework for implementing formative 
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assessment and delivering targeted, personalized 
feedback.

Aligned with the educational priorities of “We the 
UAE 2031” vision, this research highlights the value of 
equipping students with 21st-century skills such as 
self-regulation, problem-solving, and independent 
learning. Teachers are encouraged to adopt 
success criteria-driven self-assessment practices to 
create student-centered environments that support 
academic excellence, emotional resilience, and 
ongoing personal development. As such, this study 
contributes a meaningful model for educational 
advancement and reform in mathematics instruction 
at the primary level.

Recommendations and Limitations

This study recommends the integration of structured 
digital lessons with self-assessment through success 
criteria as a core instructional strategy in mathematics 
education. Embedding clear success criteria 
within digital platforms empowers students to take 
ownership of their learning, enhances self-regulation, 
and boosts academic motivation. To ensure effective 
implementation, teachers should receive targeted 
training on designing and facilitating digital learning 
experiences that incorporate success criteria and 
foster reflective student engagement. Educational 
institutions and policymakers are encouraged to 
adopt policies that support digital self-assessment 
frameworks, aligning with “We the UAE 2031”’s goals 
of promoting innovative, student-centered learning 
environments and cultivating future-ready skills such 
as autonomy, critical thinking, and lifelong learning.

While the results affirm the effectiveness of integrating 
structured digital lessons with self-assessment, the 
study is limited by its focus on a single academic 
subject and educational stage—sixth-grade 
mathematics in the UAE. The findings may not fully 
represent outcomes in other disciplines, age groups, 
or instructional settings. Additionally, the short-term 
nature of the intervention restricts conclusions about 
its long-term impact on academic achievement and 
motivation. Future studies should consider longitudinal 
designs, expand to multiple educational contexts, and 
explore how various digital platforms and assessment 
tools affect student learning to build a more 
comprehensive understanding of this approach’s 
scalability and sustainability.
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