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Editorial

Dear IEEJE Readers,

While humanity is slowly leaving behind a long and tiring pandemic process, we are frying to get
back to normal fogether. But in the process, we realize that we have new ‘normals’ left fo us from the
pandemic process. Masks, social distancing, different modes of communication, new regulations in
schools and classrooms, transformations in distance education, etc. All these new ‘normals’ that
have just entered our lives also directly affect scientific research processes.

We are happy to be with you in our new volume and issue with nine articles prepared by invaluable
researchers in these difficult conditions. We hope you will find at least one of the papers relevant for
your interest and/or field of research.

| would like to thank our Editor-in-Chief, Dr. Kadmil Ozerk, for giving me opportunity to introduce this
issue. | would like to express my thanks to Dr. Hayriye Gul Kuruyer, Dr. Turan Temur and Dr. Murat
Sahin Dogan for their editorial management and coordination of review process. | also would like
to thank to Dr. Abdullah Kaldirim, IEJEE’s tfechnical staff and all the peer-reviewers. And last, but not
least, | want to express my deep gratitude for the researchers that preferred IEJEE for their research
publications.

Sincerely,
Dr. Gokhan Ozsoy

Acting Editor-In-Chief, IEJEE

ISSN: 1307-9298
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Abstract

The purpose of this study was to evaluate the effects of
a Greek fraditional dance programme on sensorimotor
synchronization (SMS) and reaction time on primary school
children (6.41 = .41 yr.). We randomly assigned 61 children to
either the dance group (31 children, 15 boys, 16 girls, 6.42
40 yr.), who fook part in a dance programme of 12 lessons
(8 times/week), or the control group (30 children, 16 boys,
14 girls, 6.40 = .42 yr.). Before and after the intervention, we
assessed both groups for SMS (walking in synchrony to 80
and 120 beats/min) and reaction time. Two-way ANOVA
repeated measures show that the dance group performed
significantly befter on SMS compared fo the control group
at 80 beats/min (BPM), but not at 120 BPM. We discuss the
results in relation to spontaneous motor tempo and the
information-processing theory. In relafion fo reaction fime,
no significant difference was observed between the two
groups at the end of the intervention. However, the dance
group showed a significant improvement between pre- and
post-tests. It may be concluded that a dance programme
of 12 lessons constitutes an effective and enjoyable activity
for the improvement of young children’s sensorimotor
synchronization at 80 BPM and perhaps reaction time.

Keywords:

Dance, Sensorimotor Synchronization, Reaction Time, Primary
School

Intfroduction

he word ‘rhythm’ originally derives from the Greek

word ‘rhythmos’, which refers to any regular recurring
motion. Natural rhythms, such as the rising of the sun or the
changing of the seasons affect everything we do, our very
existence. For example, circadian rhythms create a regular
sleep and eating pattern, which is associated with external
environmental and social factors, even in the absence of
daily environmental signals (Roenneberg & Merrow, 2016).
Moving on fime to a rhythm, usually to music, is an integral
part of the human experience and is observed in a wide
range of cultures. Although there are many features that
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distinguish dance traditions, rhythm is at the centre of
almost all of them (Bose et al., 2019).

Sensorimotor synchronization (SMS) refers to the ability
tfo synchronising movements with rhythmic stimuli
(Repp & Su, 2013). Specialists from the field of dance
education might be more familiar with the term
rhythmic ability (Chatzopoulos et al., 2019). Previous
research has documented the importance of SMS
for sports performance (MacPherson et al, 2009)
and children’s language and literacy development
(Thomson & Goswami, 2008). Moreover, poor SMS
performance is associated with speech- and writing-
related developmental disorders (Laddnyi et al., 2020).
Slater et al. (2013) reported that SMS is related to
reading ability not only in populations with reading
difficulties but in typically-developing children as well.
However, despite the importance of SMS for children'’s
motor and literacy development, there is limited
research examining the improvement of SMS in school
settings.

One of the main skill components of dance is moving in
synchrony to the beat of the music. Therefore, dance
lessons can be an instrument to improve rhythm.
However, there has been limited empirical research on
dance programmes integrated into school curricula
and their effects on children’s SMS improvement
(Chatzihidiroglou et al., 2018). Theoretically, dance may
play arole in developing children’s rhythm, particularly
since several studies have reported that professional
adult dancers show better synchronization to the
beat compared to non-dancers (Jin et al, 2019;
Karpati et al,, 2016). However, these studies provide a
correlational link between dance level and rhythm
performance rather than a cause-and-effect link
(Chatzopoulos, 2019). Better rhythm performance
of the dancers might be attributed to their better
sense of rhythm or might be a result of the selection
process by experienced dance teachers. Most of the
studies examining the effects of dance on children’s
development have concentrated on dependent
variables that are not directly related to dance. For
example, previous studies have claimed that dancing
may improve children’s health-related quality of life
(Theocharidou et al, 2018), cardiovascular fitness
(Burkhardt & Brennan, 2012), or contribute to healthy
weight maintenance (Staiano et al., 2017). While these
variables are desirable educational benefits, they
might be achieved through other aerobic activities.
Moreover, they do not provide information on whether
children’s SMS is improved through dance, or how
many dance lessons are required for the improvement
of SMS.

Previous studies originating from the music education
domain have reported positive results of music training
on SMS (Repp & Su, 2013). For example, Zachopoulou
et al. (2003) reported that a music and movement

September 2021, Volume 14, Issue 1, 1-8

programme, based on Orff's approach, improved
rhythmic synchronization in preschool children. While
music education uses both (a) body movement in
synchronization with music and (b) practising musicall
instfruments to improve rhythmic synchronization,
dance education involves only body movement in
synchrony with rhythmic stimuli. Moreover, music
training generally focuses on producing sound using
specific hand and finger movements while dance
training focuses on following sound using whole-body
movements. So far, it has not been fully understood
whether dance training affects children’s SMS (Jin et
al., 2019).

Traditional dance is considered a form of cultural
expression that combines physical activity, social
interaction, personal and emotional expression. All
these elements comprise a holistic experience, which
provides pleasure to participants and increases their
motivation for participation. This type of dance is
relied on structured movement patterns performed
in time fo rhythmic stimuli and provides opportunities
for self-expression. Especially in Greece, folk dances
are an integral part of the society and are performed
at every important moment of life (e.g., weddings
and birthdays). Several studies have reported the
psychosocial benefits of traditional Greek dance
(Lykesas et al., 2017). However, there is a research gap
regarding the effect of traditional dance on young
children’s SMS.

Reaction time is defined as the time between stimulus
onset and the completion of a movement (e.g., pressing
of a target button). Performing dance movements
often requires fast movement responses to sounds (i.e.,
well-developed reaction-time ability).Usually, dancers
must quickly change their movement or direction in
accordance with certain accents in music. An accent
is the stress or special emphasis placed on a particular
note. An example of an accent would be alouder beat
in a song. Accents are important for the beginning of
the counting in a dance movement sequence, and
the regular accentuation of metrically organised
music facilitates the execution of the movements. In
dance lessons, teachers often use numbers to count
the sequence of dance movements, and the children
perform the movements in fime with the counting.
Young children may become more aware of accents
with dance games, such as when dancing around
the room and changing direction or movement on
accented beats. Kaftenstroth et al. (2013) reported
that elderly people (mean age of 68.60 = 145 yr)
engaged in dancing showed enhanced reaction time
compared fo non-dancers. Although reaction time is
an important component of the dance performance,
the research in this field is limited.

Movement
and

synchronization to
reaction time are crucial

rhythmic  stimuli
factors in dance
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performance and daily/ sports activities (Mann et
al,, 2007). Traditional dancing requires both SMS and
reaction time. Therefore, this study aimed to investigate
whether 12 dance lessons would be sufficient to elicit
significant improvements in SMS and reaction time of
young children.

Method
Participants

The study sample consisted of 61 children who
attended an primary school centre (31 boys and 30
girls, age 6.41 = 41 yr). The dance group consisted
of 31 children (15 boys and 16 girls, age 6.42 = 40 yr)
and the control group consisted of 30 children (16
boys and 14 girls, age 6.40 = .42 yr.). The sample size
was determined using G*Power (version 31.7, F. Faul,
University Kiel, Germany) with a medium effect size at
f = 0.25, an alpha of 0.05, and a power of 0.80. Thus,
the required sample size was set to 34 (Faul et al.,, 2007).

We conducted the study in accordance with
the ethical guidelines of the local university, and
all procedures followed the latest version of the
Declarafion of Helsinki. Informed consent was
obtained from the guardians of the subjects, and
the latter could withdraw from the study at any time
without any negative consequences. The subjects
were free of acute musculoskeletal injuries, did not
receive any previous dance or sports training and had
no diagnosed learning disabilities.

Procedures

A physical education (PE) teacher who was also
a certified traditional dance instructor taught the
dance group. The dance group followed a 4-week
dance programme, which took place three times a
week (fotal 12 sessions, 45 min/session).

The dance programme consisted of the following
three fraditional dances: ‘sousta Kritis’ ‘ta koukia’
("oeans’), and ‘choros sta tria’. The dances were chosen
according to the following criteria: (a) they consist of
basic locomotor movements that can be performed
by the children and (b) they are highly repetitive (Little
& Hall, 2017).

The focus of each lesson was one or two of the
following dances:

- Sousta. ‘Crete Sousta”: Men and women perform
this dance in pairs. It is a kind of opposite-pair
dance. The couples sometimes approach
each other, move away from each other, and
sometimes hold hands, making furns (https://
www.youtube.com/watch?v=5z0zIETVOT8).

- Ta koukia (‘the broad beans’): This is a mimetic
dance and it is usually performed on Halloween

and at weddings. The dance consists of
two parts. In the first, we have a dance with
three steps;in the second, we have mimetic
movements that represent the planting,
carving, picking, and loading of beans (https://
wwwyoutube.com/watch?v=ZMLbHzavDaA).

- Choros sta tria (‘three-step dance’). Choros
sta tria is the first dance that a dancer learns
from childhood. The dance got its name from
the three main progressive steps performed
by dancers (https://wwwyoutube.com/
watch?v=eRAExkVM_FA).

Topromote children’sself-expressionandimprovisation,
the dance steps and positions were combined with
the Laban movement concepts: body awareness,
spatial awareness, effort, and relationships (Gilbert,
2015). To foster freedom of choice and increase
motivation, the children were explored their own ways
of expressing the dance themes, and instructions
were provided through analogies (Chatzopoulos et al.,
2020; McCutchen, 2006). The structure of the lessons
included:

- Warm-up with dynamic sfretching exercises
and music (Chatzopoulos et al.,, 2015; Lykesas et
al., 2020).

- Introduction of the dance theme and the
dance steps.

- Practising the dance steps.

- Dance improvisation; searching for personal
expression.

Cooling down with motion and relaxation rhythmic
games. Partficipants in the confrol group aftended
their regular PE lessons during the 4-week intervention
period and were faught basic movement skills. The
control group was taught by their regular PE teacher.

Measurements

Before and after the intervention, we applied the
following tests to measure SMS and Auditory reaction
time of children.

Sensorimotor Synchronization

We assessed SMS by using the K-Rhythm-test, which
consists of a soffware programme and two force
plates (KINVENT, www.k-invent.com). The participants
were asked fo walk in place in synchrony with the
beat of the meftronome at 80 and 120 beats/minute
(BPM) (Karpati et al, 2016). The system captured
(a) the time of the beat and (b) the partficipants’
corresponding foot contact (sampling frequency 100
Hz). The sensorimotor asynchrony (rhythmic ability) is
defined as the femporal absolute difference between
the beat and the corresponding foot contact (Karpati
et al, 2016). Thus, lower absolute asynchrony scores
indicate better performance (i.e., greater synchrony).
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Before the measurement, the partficipants were
acquainted with the apparatus and thereafter
performed 24 steps in synchrony with the beat of
the metronome. The first eight steps of the 24 served
as an adaptation period. The mean of the absolute
differences from the rest of the 16 steps was used
for statistical analysis. The reliability was reported in
Chatzopoulos (2019).

Auditory Reaction Time

The reaction time measurement entailed movement of
the dominant foot in response to an auditory stimulus.
The participant stands at attention and, upon hearing
a sound from the computer (after a fore period of 2-3
sec randomised across frials), performs a fast side-
step of the dominant foot fo the corresponding force
plate (20-cm distance, Fig. 1). The reaction time is
defined as the time between the onset of the stimulus
and the participant’s foot contact on the force plate.
Participants completed one practice attempt and
three trials with 30-second rest periods. We then
used the best of the three attempts for statistical
analysis. The reliability of the test was reported in
Chatzihidiroglou et al. (2018).

Figure 1
Reaction-Time Measurement

Note. The person in the figure is a model who did not participate in
the studly.

Statistical Analyses

We analysed the data using a two-way ANOVA
repeated measures design with the between-subject
factor group (dance group vs. control group), and the
within-subject factor time (pre vs. post). In the case of
significant interaction, we applied a post hoc analysis
with Bonferroni correction to determine significant
differences.

Table 1

September 2021, Volume 14, Issue 1, 1-8

Furthermore, effect sizes of ANOVA are presented as
partial eta-squared values and for t-tests as Cohen's d
values. All statistical analyses were performed through
SPSS. The staftistical significance level was set at p < .05.

Results

The descriptive statistics of the dependent variables
are presented in Table 1.

Synchronization at 80 beats

The repeated measures ANOVA indicate a significant
interaction effect befween group and time of
measurement (Fl59 = 438, p = .04, qu = .06). At the
beginning, no significant differences were observed
between the fwo groups (t = 11, p = .54, d = .28). At the
end, the dance group performed significantly better
than the control group (t =2.92, p = .04, d = .75).

Synchronization at 120 beafts

No significant interaction effect was observed
between group and time of measurement (F ., = .76,
p = .38, sz = .01). Moreover, there was no significant
difference between the two groups at the beginning
(t=.94,p=.45,d=.24) and at the end of the infervention

(t=184,p=10,d=.47).
Auditory reaction time

No significant interaction effect was observed
between group and time of measurement (F,, = 1.46,
p = .23, qu = .02). There was no significant difference
between the two groups at the beginning (t = .01, p =
.25, d = .30) and at the end of the intervention (t = 19, p
= .84). However, the dance group showed significant
improvement between pre and post measurement
(t =293, p =.006, d = .62) whereas the control group
showed no significant difference between pre and
post measurement (t =1.03, p = .30, d = .25).

Discussion

SMS and reaction fime are crucial factors for the
successful execution of daily and sports activities
(MacPherson et al,, 2009). The purpose of this study was
fo investigate the effects of a Greek fraditional dance
programme on SMS and reaction time of primary

Sensorimotor Synchronization (SMS) (msec) and Auditory Reaction Time (msec) of the Dance Group and the

Control Group in Pre- and Post-Tests.

Dance group

Control group

Pre Post Pre Post
SMS 80 BPM 182.8 = 48.59 145.4 + 48.46* 176.0 = 39.59 171.4 = 48.78
SMS 120 BPM 147.2 £ 40.92 129.0 + 36.46 155.4 + 43.96 147.0 + 48.22
Reaction time 8081 £ 295.80 6441 = 227.04 718.4 £ 306.24 654.5 +187.78

*Significant difference between the two groups (p <.05).
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school children. The study results show that a dance
programme of 12 lessons may enhance children’s
rhythmic synchronization at 80 BPM but not at 120
BPM. Moreover, regarding reaction time, no significant
differences was observed between the dance group
and control group at the end of the infervention.

The ability of movement synchronization with music is
an important aspect of dance performance. In dance
lessons, movement synchronization refers to either the
synchronization of one's movements with the beat
of music or with those of another dance partner.
The results of this study show that a Greek traditional
dance programme enhanced the children’s SMS
at 80 beats/min. This finding is in agreement with
those originating from the field of music/movement
education (Zachopoulou et al., 2003). However, while
music/movement education focuses on producing
sounds with hand and finger rhythmic movements,
dance fraining focuses on aesthetic whole-body
movements in synchrony with the beat of the music.
Therefore, a comparison of the results of studies in
music education and those of the present study should
be made with caution. Besides, the albsence of other
studies necessitates further investigation regarding
the effects of dance on rhythmic synchronization.

Previous studies have shown that professional dancers
demonstrate betfter synchronization performance
than non-dancers (Jin et al, 2019; Karpati et al,
2016). However, these studies do not provide a
causal link between the dancers’ level and rhythmic
synchronization. Therefore, it is unclear whether the
dancers’ superior performance is the result of extensive
dance fraining or the result of the selection process by
experienced dance teachers. The participants of this
study were young children without any previous music
or dance experience. Therefore, the improvement of
SMS could be an indication that it may be trained in
young children.

According to Drewing et al. (2006), rhythmic
synchronization  substantially  improves  during
childhood until about the late teens, and thereafter
remains atf least relatively stable until old age.
According to the current study, a dance programme
enhanced the SMS of young children. Therefore, future
studies could examine whether dancing increases the
rate and the magnifude of the developmental trend
of children’s SMS.

An important issue of this study is the absence of
significant difference between the dance group and
the control group at 120 BPM. The non-significant
finding might be attributed to children’s Spontaneous
Motor Tempo (SMT), which refers to the rate at which
children choose to tap in the absence of external
rhythmic stimuli. Studies of beat synchronization in

children reported that approximately 120 BPM is the
preferred spontaneous tempo of children (McAuley
et al, 2006). Additionally, it has been shown that
movement synchronization is most accurate when
the tempo of the rhythmic stimulus is around the SMT
(Styns et al, 2007); thus, any further improvement
may be difficult to achieve. Moreover, the period of
12 dance lessons may not be sufficient fo improve
synchronization at 120 BPM. The limited number of
studies in this area necessitates further research.

SMS is an essential component of the perception and
performance of dance movements and daily/ sports
activities. Yet, the underlying mechanisms are still not
entirely understood. Two main theoretical approaches
tfo SMS can be distinguished: information-processing
theory and dynamic systems theory. Information-
processing theory usually deals with discrete
movements (i.e., those preceded and followed by
a period without motion) whereas dynamic theory
deals primarily with continuous movement. The basic
mechanisms of SMS are sfudied with the finger-
fapping paradigm. As finger-tapping on a surface
generates discrete events, most researchers using the
finger-tapping paradigm have adopted information-
processing perspective whereas dynamic systfems
theorists generally preferred continuous movement
tasks (Repp & Su, 2013).

According to the information-processing theory,
rhythmic synchronization of discrete movements
is thought fo involve a clock-like mechanism that
incorporates an explicit representation of the time
interval defined by each discrete movement.

It is assumed that synchronization with an external
rhythm is achieved using a central timekeeper
through three distinct processes: (a) an internal
clock that captures temporal information and acts
as a pacemaker, (b) relational memory systems that
estimate duration and create a memory trace of the
tfime interval, and (c) decision processes to enable
motor preparation and trigger action initiation (Rose
et al, 2021). Within the theoretical framework of the
information-processing approach, a stable SMS is
maintained through the processes of phase and
period correction. Without such correction, error
variance due to internal timekeeper variability would
accumulate and lead to asynchrony (Repp & Su,
2013). In the phase-correction process, information
about the asynchrony (tfime difference) between the
finger-tap and the click of the meftronome is used to
adjust the start point of the next fimekeeper interval.
It is assumed that this is an automatic process (i.e., it
occurs without participants’ awareness). The period
correction adjusts the internal representation of
the temporal interval when mismatch is detected
between an inter-tap (period between fwo finger-
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taps) and metronome intervals (period between
two clicks of the metronome). The period-correction
process is assumed to be more under cognitive
conftrol. Phase correction is believed to be sufficient
for maintaining synchronization with an isochronous
stimulus sequence (such as that produced by a
metronome) whereas period correction appears to
come info play only when the period of the stimulus
sequence is changed in a systematic way (e.g., tempo
changes) (Repp & Su, 2013).

In dance lessons, partficipants often must quickly
change their movements in time with certain music
accents. Therefore, it was expected that a dance
programme would improve their auditory reaction
time. According o the study, there was no significant
difference between the dance group and the control
group at the end of the intervention. Also, the dance
group performed significantly better at the end of
the infervention compared to pre-test data. This
could indicate that dance activities may have a
positive effect on the development of reaction fime.
The findings of this study are aligned with those of
a previous study involving preschool children and
that reported no significant difference between the
dance group and the control group at the end of a
dance programme (Chatzihidiroglou et al., 2018). On
the contrary, Kattenstroth et al. (2013) reported that
the reaction time of elderly participants significantly
improved after a dance programme. The different
findings could be attributed to the different ages of the
participants of the samples. The sample of Kattenstroth
et al. (2013) consisted of elderly people, ours of young
children, and it is well established that the reaction
time performance decreases and becomes more
variable with age (Dykiert et al, 2012). Furthermore,
physical activity of older participants also affects the
reaction-time performance (Spirduso, 1980). Therefore,
the comparison of the results of studies with samples
of participants of different ages should be made
cautiously. Nonetheless, there is definitely a need for
further research on the effects of dance on children’s
reaction fime.

Limitation

The study has some limitations. The limitation of this
study is that the study participants consisted of young
children (6-7 years old). SMS and auditory reaction
fime measurements require concentfration that
young children probably did not have at the time of
measurement.

Conclusion

SMS and auditory reaction time are important factors
for the successful execution of daily and sports
activities. In the present study, the importance of
dancing for the development of SMS in young children

September 2021, Volume 14, Issue 1, 1-8

has been stressed. Considering the importance of SMS
for children’s motor and cognitive development, we
suggest that dance should be a basic component of
the curriculum in primary school education.
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Abstract

This study aimed tfo evaluate the language skills of
preschool children through narrative. The Turkish Test of
Early Language Development (TEDIL) was used to evaluate
the receptive and expressive verbal language skills of the
children, and language samples were collected using the
Edmonton Narrative Norms Instrument (ENNI). The Mean
Length of Utterance (MLU), Number of Different Words
(NDW), and Total Number of Words (TNW) were examined
in the language samples taken from the narrative analysis.
A total of 100 children, 50 in the age group of 48-60 months
and 50 in the age group of 41-72 months, were evaluated.
According to the results obtained from the evaluation of
the language skills of the children between the ages of 48
and 60 and 61 and 72 months, it was found that, children
between the ages of 41-72 months were more likely to tell
longer stories than the children of 48-60 months. It was
seen that there were developmental differences in NDW
and TNW in the stories of children between these two age
groups. It has been revealed that the ENNI can be used as
a language tool to assess the language skills in preschool
children.

Keywords:

Preschool, Narrative, Language, Development

Intfroduction

hildren's language development improves in the first

five years of life, starting from their first word until they
form meaningful speech. Children often use narrative
during the process of speaking to share their ideas and their
experiences. Children's stories are important for determining
language skills (Boudreau, 2008). Soares et al.(2010) reported
that early storytelling in children develops with social and
family intferaction and early language acquisition in school,
as well as during mother-child inferaction.

Narrative skills show that a child can talk about his/her
life beyond the use of grammar. Early narrative skills in
children require a high level of language and cognitive
skills. Stories are far more than the flow of unrelated words
and senfences. Storytelling requires the use of complex and
consistent linguistic structures. In order to create a coherent
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linguistic structure, expressions that link the characters
and events must be used in the narration (Paul & Smith,
1993; Shiel et al., 2012; Uchikoshi et al., 2005). Complex
synftactic structures and stories that elicit longer
expressions are associated with comprehension skills,
writing skills, and verbal language development. This
provides a link between language and cognitive
development. When cognitive development s
considered to be the most basic tool for understanding
the world, it is emphasized that acquiring narrative
skills is not only a game for children, but also a means
of expressing meanings that are inherent in life (O'Neill
et al., 2004; Stadler et al,, 2005; Wagner et al., 2000).

Early narrative skills, including increased vocabulary,
are associated with literacy skills such as using
knowledge and clues, understanding the subject,
morphological and syntactic skills, and various writing
skills. Children's narrative skills advance them towards
the process of oral literacy and prepare them for
learning the written language, which is necessary
for academic success. That is, stories support early
literacy by creating a bridge between oral and
written language (Cakiroglu, 2019; Dickinson & Smith,
1994; Hayward et al., 2009; Griffin et al,, 2004; Westby
et al,, 1989).

In an examination of related literature, Stadler and
Ward (2005) emphasized the importance of early
storytelling by stating that stories require more complex
language than daily language. Using appropriate
words, pronouns, and conjunctions in the story
increases the level of pre-reading language usage
and facilitates the fransition from spoken language
to written language. Dickinson and Tabors (2002) also
suggested that preschool story skills positively affect
reading comprehension and receptive language in
later periods. Another study by O'Neill et al. (2004)
emphasized that the ability to produce stories in the
early period can support mathematical skills.

Creating stories requires a high level of language
use and cognitive skills. One should be able to plan
what one has to say, sort thoughts, organize them in
a meaningful way, and design the story with creative
elements (Hegsted, 2013). Stories are one of the best
ways fo observe and evaluate children's pragmatic
skills (appropriate language use in the context of
verbal and non-verbal language) (Cummings, 2015).
In addition to cognitive skills, storytelling at an early
age is also related to socio-emotional development,
including social cognitive skills such as bonding,
emotional recognition, perspective, and awareness
of the human mind and behavior (Schick & Melzi,
2010). It was emphasized that early storytelling skills
supported children's recall and planning skills in the
future (Jack et al, 2009). Narrative skills not only
enable children to convey the social messages of real
and fictional events to others, but also enable them
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to form an oral meaning from their experiences. The
language development of a small child includes the
ability to narrate verbally. Lever and Senechal (2011)
emphasized that it is important for children to learn
the language as a whole in order to develop the
ability fo express abstract thoughts in their stories. The
narrative is also an important result of early learning
and positively affects the areas of social, emotional,
and cognitive development (Shiel et al., 2012).

In studies on the development of storytelling, Soares
et al. (2010) stated that two-year-old children were
unable to use narration and only used time expressions
in their vocabulary. At the age of three to four years,
children used story patterns such as ‘once upon a time”
and “they lived happily ever after" Slobin (2004) found
that although three-year-old children were able to
form sentences, they were not successful in forming
a story. Four-year-old children were able to narrate
on the subject in accordance with given instructions,
with storytelling forming a developmental transition
for children between three and five years old. Munoz
et al. (2003) reported that three and four-year-old
children combined two or three events and had fewer
stories compared to five-year-old children. Four-year-
old children were able to tell meaningful stories but
they could not form compatible sentences to form a
full story. Five-year-old children were able to produce
stories composed of interrelated sentences reflecting
a consistent structure. Ozcan (2005) emphasized that
children between three and four years of age cannot
produce stories; they use content outside of the plot
that does not belong fo the story. A consistent story
is not observed until the age of five. Boudreau (2001)
also suggested that five-year-old children could
not produce regular stories following stage order.
Similarly, Shapiro, and Hudson (1991) emphasized that
the narrative skills of preschool children were weaker
than those of primary school children. They stated
that children under the age of six seem to have
acquired the knowledge and skills necessary for story
production, but cannot link events and characters
without support. Once children are six years old, they
can comprehend the sectional sfructures for story
development and can make a consistent narrative.
When the children reach the age of five to six, the
problem of the subject and the solutions related to the
subject show gradual development while forming the
story, and children are able o tell more detailed stories
(Kemper et al., 1995).

In another study conducted by Isitan, and Turan (2014)
showing that storytelling is gradual like language
development, five basic periods are emphasized in
the development of storytelling of preschool children.
The children of three to four years of age were in the
labeling period, and their stories had verbal labeling
and included inconsistent repeating sentences; four
year old children were in the period of the listing
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and they could list the status of the characters in the
story and their stories were subject-centered; five
year old children are in the period of connection,
the connection can be seen between the sentences
related to the subject center; The period between
five to six was the ranking period and the children
produced stories in a logical, hierarchical order and
accordance with cause-effect relationship; It s
stated that the six year period was narrative period
and that the stories told by children include all the
characteristics of the previous ages (Isitan & Turan,
2014).

Several studies showed that demographic features
related to child and family affect the language
development of the child (Gagne & Crago, 2010; Lee,
2013; Reese & Read, 2000; Saranl et al., 2017; Schneider
et al.,, 2006; Topbas et al., 2004; Yildiz et al., 2009). In
the studies conducted, it has been stated that being
more open to stimuli after the age of two, when the
language skills of children increase with their ages, and
that the perception and attention are more intensely
affected by language development (Reese & Read,
2000; Topbas et al,, 2004). It has been also emphasized
that as children grow up and environmental stimuli
increase, language awareness, the number of words
used, and language skills increase. Besides, it was
stated that while children complete their language
development stages with age, they learn to build
meaningful sentences and understand the language
they use. Thanks fo the stimuli from the environment,
they can establish logical relationships and make
sense of the language they have started to speak (Sen
et al, 2010). A study conducted by Saranl et al. (2017)
found that recipient language scores increase by age;
recipient language scores of the 73 to 77-month-old
children are significantly higher than scores of 48 fo
60-month-old-children, and scores of 61 to 72-month-
old children are higher than the scores of 48 fo
60-month-old children. In a study of Korean children,
it was shown that children's ability to produce stories is
an age-related developmental process (Lee, 2013). In
addition, Isitan and Turan (2014) emphasized that the
age and gender-related differences in the storytelling
skills of children with normal development can be
seen in details

In studies that examined the relationship between
gender and language development, Karmiloff
and Karmiloff-Smith (2002) reported that cognitive
development that was effective in language
acquisition of girls occurred between 14 and 20 months,
while this same change started in boys between the
age of 20 and 24 months. They emphasized that the
reason girls specak earlier than boys is that they have a
wider vocabulary and speak more. In addition, it was
stated that in the process of acquiring the mother
tongue, girls performed at a higher level than boys in
terms of speaking fluently, correctly in accordance
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with grammar rules, and with proper pronunciation. In
another study, it was stated that girls who watch and
imitate their mothers are able to speak better than
boys in terms of the amount of speech, vocabulary,
and proper formation of sentences (Tulu, 2009).
Although some recent studies have concluded that
there is no significant difference between girls and
boys (Qiyiltepe, 2006; Erdogan et al., 2005), others
found that the language skills of giffed boys are better
than those of girls (Saranl et al., 2017).

Mother-child interaction and the quality of inferaction
in language development in the early childhood
period contribute to language development in the
following years. Longitudinal studies have proven
that the sensitivity of mothers to interaction with the
child's communication attempts has positive effects
on language proficiency in the following years. The
language used by the mother, the frequency of
speaking with the child, and answering or asking
questions is extremely important in language
development. Some studies emphasized that mothers
with low education and socioeconomic level use
simpler language structures while talking with their
children and do not use positive and supportive verbal
communication (Baykan et al., 1995; Berkman, 1990).
Schneider et al. (2006) also found that demographic
characteristics such as the education level of the
family affect language development. Furthermore,
having an appropriate environment where children
can learn and use language is closely related to
language development. Erdodan et al. (2005) claimed
that the level of a mother’s education does not affect
the language development of five fo six-year-old
children who attend kindergarten, while the duration
of attendance at nursery class or kindergarten is
effective on the language development of children.
In summary, the presence of a rich, stimulating
environment in which a child experiences the
language offered and there is a good model for
using the language positively, supports the verbal
communication of children.

Language Evaluation and Narrative

In recent years, storytelling has become a common
feature of clinical evaluation and intervention.
Storytelling analysis provides valuable insight info how
children bring information together about language
areas. Botting (2002) stated that the use of narration
in language evaluation has three theoretical reasons:
creating normative data, the relationship between
narration and literacy, and dividing communication
difficulties into different subgroups.

There are many language tfests that evaluate words
and sentences alone in the literature and clinical
practices. Through storytelling, the child evaluates all
aspects of receptive and expressive language. When
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creating sfories that require high-level language
use, children should use words and sentences in
accordance with their purpose. It was emphasized
that being a good narrator is an important skill in the
life of young children. The stories that we learn about
verbal language skills also facilitate the transition
to reading and writing. Thus, it is emphasized that
storytelling supports the academic achievement of
school-age children (Schneider et al,, 2006). The study
of McCabe (1994) on the importance of storytelling
development in the preschool period, suggested
that creating a coherent story in ferms of meaning
positively affected the adaptation period to school
and literacy skills. He also emphasized the importance
of evaluating the narrative skills of preschool children
in identifying children at risk for learning and literacy
difficulties.

Storytelling skills are very important in preschool
education, being widely applied in daily activities of
the early age period. In this period, the storytelling is
peculiar to the child and the fictional feature of the
stories can also be observed. Such imaginary stories
reflect the creativity of the child (Pistav Akmese,
2015). At the same time, as the stories have the
developmental characteristics of the children, the
levels of development can be compared thanks to the
normative information. Thanks to the determination
of the story development of the children with normal
development, language problems in children can
be identified and corrected in this early period. In
addition, as the ability tfo tell stories predicts literacy
skills, infervention programs for early storytelling skills
positively affect advanced academic skills. Therefore,
it is important to evaluate native language-specific
storytelling skills in children with normal development.
The aim of this study is to evaluate the language skills
of children with normal hearing whose mother tongue
is Turkish in the preschool period (48-60 months and 61-
72 months) through narration. Within this context, the
research questions of the study are as follows:

Table 1
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Do the results of preschool children's
receptive language, expressive Ionguq%@,
verbal language scores, and MLU, NDW,
and TNW differ according to the age
groups of the children?

Do the results of preschool children's
receptive language, expressive Ionguq%@,
verbal language scores, and MLU, NDW,
and TNW differ by gender?

Do the results of preschool children's
receptive language, expressive Ionguo%?/,
verbal language scores, and MLU, NDW,

and TNW differ according fo the level of
maternal education?

Is there a relationship among preschool
children's age, education of the mother,
receptive language, expressive Ionguq%@,
verbal language scores, and MLU, NDW,
and TNW results?

Method

Thisstudy, which dealswiththelanguage development
of preschool children, is a descriptive survey. MLU,
NDW, and TNW, the three developmental features for
language development, and the receptive language,
expressive language, and verbal language scores of
preschool children between 48 and 60 months of age
and 61 and 72 months were studied.

The study consists of 100 children with normal hearing
in the preschool period. Demographic information
about the parents of the children included in the study
is given in Table 1.

When the distribution of children in the study group
by age is examined, the average age of 50 children
between 48 and 60 months is 411 =19, the average
age of the mothers is 35.9 = 4.60, and the average
age of the fathers is 38.6 = 4.99. The average age of 50
children between 61 and 72 months is 514 = 0.25, the
average age of mothers is 35 = 4,59, and the average
age of fathers is 38.4 + 5.32. Six (12%) of the mothers of
48 to 60-month-old children who participated in the
study had primary education, 18 (36%) had high school
education, and 26 (52%) had university education.

Demographic Information of the Child and His Family (N:100)

Variable 48-60 month 61-72 month
Mean #sd Mean £sd

Child age average 411+ 19 514 +.25

Mother age average 35.90+4.60 35.00£4.59

Father age average 38.60x4.99 38.40+5.32

Mother's educational status N % N %
Primary education 12 18
High school 18 36 19 38
University 26 52 22 44

Gender Females 25 50 25 50
Males 25 50 25 50

12
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Nine (18%) of the mothers of the children between 61
and 72 months are primary school graduates, 19 (38%)
are high school graduates, and 22 (44%) are university
graduates. One hundred children were included in the
study: 25 boys and 25 girls in the 48 to 60-month age
group, 25 boys and 25 girls in the 611to 72-month group.

Data Collection Tools

The demographic information form containing
information about the characteristics of children
and their families, the Turkish Test of Early Language
Development (TEDIL) to evaluate the receptive
longuage, expressive language, and verbal language
scores of children with normal hearing in the preschool
period, and the Edmonton Narrative Norms Instrument
(ENNI) storytelling tool to identify MLU, NDW, and TNW
among language skills were used in the study.

Demographic form

The demographicinformation formisaform containing
demographic information about the children in the
study group and their families, such as children’s age,
gender, and mothers’ educational level.

Turkish Test of Early Language Development (TEDIL)

Turkish Test of Early Language Development is applied
to children aged 2;0 and 7;11. It is used fo evaluate the
receptive and expressive language of children whose
mother fongue is Turkish. When the test is applied, the
child's appropriate response to the items is marked as
one point, and when it is not appropriate it is marked
as zero points. The raw score is obtained with the total
score that occurs. The raw score is then converted
info sfandard language scores. The compound score
obtained provides information about the child's
general verbal language (Topbas & Guven, 2013).

The Edmonton Narrative Norms Instrument (ENNI)

The narrative skills assessment test ENNI is a tool that
evaluates the language skills of four fo nine-year-old
children through narration. A training story consists of
two sets of co-stories, A and B story sets. In this study,
the A story set was used. The story shown to the
children moves from simple pictures with two animal
characters to a complex story with four characters.
It was developed by Schneider et al. (2005) and it
is a norm-based test. The stfories used start with an
educationalstory that prepares childrentonarrate. This
story, which consists of five pictures, two characters,
and an event, is applied to the child tfogether with the
researcher. Then, in order to motivate the child, we
say “Now I'm turning this story to you and | can't see,
can you tell me what's going on there? | am listening
to you carefully.” We pass to the Al, A2, and A3 stories,
respectively. In order to indicate that the researcher
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is listening carefully, the researcher says “uh-huh”,
“continue”, and “very well” between the pages to
guide the child without affecting the story. Stories are
recorded with a voice recorder. The records obtained
are analyzed using the language sample program.

Data Collection

After the parental consent form was signed by the
parents of the children participating in the study, the
demographic information form containing general
information about the children participating in the
study and their families was filled out. Later, in order
to evaluate the children's receptive language and
Expressive Language Scores skills, the TEDIL and ENNI
were applied in two sessions of 15-20 minutes as an
individual inferview with the child.

Data Analysis

Sound recordings obtained from TEDIL and ENNI were
analyzed with the Systematic Analysis of Language
Transcripts (SALT) language sample analysis program.
The quantitative data obtained were analyzed using
the SPSS 25.0 program. After the data were found
to be normally distributed, general information was
given using descriptive statistics. The f-test was used
to detect the differences between MLU, NDW, TNW,
and TEDIL tests obtained from ENNI by age and
gender. The difference between TEDIL and ENNI, MLU,
NDW, and TNW was analyzed by one-way analysis of
variance (ANOVA). Pearson correlation analysis was
performed for the relationship between the age of
the child, TEDIL scores and the MLU, NDW, and TNW
scores obtained from ENNI, and the level of maternal
education.

Results

In the findings of the study, in which the study aimed
to evaluate the language skills of preschool children
through narration, the age and gender of children,
the relationship between the variables of receptive
longuage, expressive language, verbal language
scores, and story development according fto the
level of maternal education were discussed. In the
following section, the findings of the research are
given according to the research questions.

1- Do the results of preschool children's receptive
longuage, expressive language, verbal language
scores, and MLU, NDW, and TNW differ according to
the age groups of the children?

Information on the comparison of TEDIL scores by the
age of the research group is given in Table 2.

In Table 2, when the TEDIL scores of children are
compared, the mean of 61 to 72- month-old children is
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higher in all three subtests compared to the average of
48 to 60- month-old children, but the difference causes
a statistically significant difference between receptive
language scores (p <.05) and verbal language scores
(b <.05).

Information regarding the comparison of the age
group and the storytelling scores are given in Table 3.

In Table 3, when the MLU, NDW, and TNW scores
of Al, A2, and A3 stories included in the A sfory set
are examined according fo the age groups of the
children, the mean scores of A1 NDW and TNW, A2
NDW and TNW, and A3 NDW and TNW of children
aged 61 to 72 months are found to be higher than 48
to 60-month-old children. When the fwo age groups
were compared, there was a significant difference
between NDW and TNW obtained from the stories
of Al, A2, and A3 of 48 to 60 and 61 to 72-month-old
children (p <.05).

Table 2

The T-test Results of TEDIL Scores According to the Age of the Children in the Research Group
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2- Do preschool children's receptive language,
expressive language, verbal language scores, and
MLU, NDW, and TNW results differ by gender?

Information on the comparison of TEDIL scores by age
groups and genders of the research group is given in
Table 4.

In Table 4, when the TEDIL scores of the children were
compared, the average of the girls was higher than
that of the boys, but the difference between the
scores of receptive language, expressive language,
and verbal language scores was not statistically
significant.

Information regarding the comparison of the
storytelling scores of the children in the study group by
age groups and genders is given in Table 5 and Table

6.

TEDIL Age N Mean sd o)
48-60 m 50 98.82 9.08
Receptive language scores .009*
61-72m 50 103.46 8.24
48-60 m 50 97.02 6.63
Expressive language scores 124
61-72m 50 99.34 8.24
48-60 m 50 9766 776
Verbal language scores .013*
61-72m 50 101.64 8.34
*p<.05
Table 3
The T-test Results of the Ages of the Children in the Research Group and the A History Set MLU, NDW, and TNW
Scores
ENNI Age N Mean sd 2]
48-60 m 50 5.77 2.05
Al MLU 187
61-72m 50 6.26 1.69
48-60 m 50 2814 10.60
ATNDW .003*
61-72m 50 3370 7.30
48-60 m 50 53.62 22.34
AT TNW .004*
61-72m 50 66.84 22.20
48-60 m 50 6.31 2.20
A2 MLU 157
61-72m 50 6.86 1.67
48-60 m 50 43.28 14.26
A2 NDW .000*
61-72m 50 5218 9.83
48-60 m 50 79.58 3614
A2 TNW .002*
61-72m 50 101.60 31.82
48-60 m 50 6.33 219
A3 MLU 14
61-72m 50 690 1.69
48-60 m 50 55.64 1812
A3 NDW .047*
61-72m 50 6218 14.04
48-60 m 50 127.28 4991
A3 TNW .002*
61-72m 50 161.86 5817
p<.05
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In Table 5, when the MLU, NDW, and TNW scores of Al
and A2 stories in the A group set of 48 to 60-month-
old children were examined according fo age, it was
observed that the mean scores of AT MLU, A2 MLU,
and A3 NDW of 48 to 60-month-old girls was higher
than that of boys and the difference was statistically
significant in favor of girls (p <.05).

When A1, A2, and A3 MLU, NDW, and TNW scores in the
A hisfory set of 61to 72-month-old children in the study
group were examined according to gender in Table
6, it was found that the mean of ATNDW, A2 NDW, A3
MLU, and A3 NDWV girls were higher than boys, and the
difference was stafistically significant in favor of girls
(o <.05).

3- Do the results of preschool children's receptive
language, expressive language, verbal language
scores, and MLU, NDW, and TNW differ according fo
the educational level of the mother?

Information on comparison of receptive language,
expressive language, and verbal language scores
according to the educational level of the mother of
the children in the study group is given in Table 7.

When Table 7 is examined, no staftistically significant
difference was found between the mothers’
educational level (primary, high school, university) and
TEDIL receptive language, expressive language, and
verbal language scores (p > .05).

Table 4
The T-test Results of TEDIL Scores According to the Gender of the Children in the Study Group
Age TEDIL N Mean sd o)
Receptive language scores Females 25 105.36 8.23
104
Males 25 101.56 797
Expressive language scores Females 25 100.40 9.24
48-60 m 369
Males 25 98.28 7.20
Verbal language scores Females 25 103.36 916
147
Males 25 9992 7.22
Receptive language scores Females 25 100.96 9.32
.096
Males 25 96.68 8.49
Expressive language scores Females 25 97.84 6.64
61-72 m .388
Males 25 96.20 6.67
Verbal language scores Females 25 99.32 7.59
109
Males 25 95.80 7.68
*p<.05
Table 5
The T-test Results of MLU, NDW, and TNW Scores According to the Gender of 48 to 60-Month-Old Children in the
Study Group
ENNI N Mean sd P
Females 25 6.39 2.08
ATMLU .032*
Males 25 515 1.86
Females 25 30.84 9.68
A1TNDW 071
Males 25 25.44 10.98
Females 25 57.76 19.80
ATTNW 182
Males 25 49.28 24.28
Females 25 692 2.35
A2 MLU .049*
Males 25 5.69 191
Females 25 45.88 12.51
A2 NDW 201
Males 25 40.68 16.64
Females 25 85.04 31.66
A2 TNW 290
Males 25 7412 4010
Females 25 690 218
A3 MLU 066
Males 25 5.76 2.08
Females 25 60.68 17.34
A3 NDW .048*
Males 25 50.60 17.81
Females 25 140.84 4312
A3 TNW .054
Males 25 13.72 53.33
"p<.05
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The information regarding the comparison of the
storytelling scores of the children in the research group
according to the educational level of the mother is
given in Table 8.

When Table 8 is examined, the difference between
the mothers’ educational status (primary, high school,
and university) and MLU, TNW, and TNW scores of Al,
A2, and A3 sfories was noft statistically significant (o >
.05).

Correlation values of the children’'s age, educational
level of the mothers, receptive language, expressive
language, verbal language scores, correlation MLU,
NDW, and TNW scores for Al, A2, and A3 stories are
given in Table 9.

September 2021, Volume 14, Issue 1, 9-22

In Table 9, the relationship between age, mothers’
educational level of the children in the research group,
TEDIL, and the MLU, NDW, and TNW scores of the ENNI
story set were examined.

A positive correlation was found between the
educational status of the mother and receptive
language scores (r = .209, p < .005), A2 MLU (r = 198,
p < .005), and A3 NDW (r = 198, p < .005). A positive
correlation was found with expressive language
scores (r = .443, p < .005) and verbal language scores
(r = .871, p < .005). Expressive language scores were
positively correlated with verbal language scores (r =
.824, p < .005), and negative correlations with A1 NDW
(r=-.210, p < .005).

Table 6
The T-test Results of MLU, NDW, and TNW Scores According fo the Gender of 61 to 72-Month-Old Children in the
Study Group
ENNI N Mean sd o)
Females 25 6.39 1.69
Al MLU 548
Males 25 612 1.61
Females 25 35.88 8.73
AT NDW .033*
Males 25 31.52 476
Females 25 70.28 22.55
ATTNW 278
Males 25 63.40 21.75
Females 25 7.05 1.40
A2 MLU 431
Males 25 6.68 192
Females 25 55.04 9.87
A2 NDW .038*
Males 25 49.32 910
Females 25 104.88 29.37
A2 TNW 458
Males 25 9812 34.36
Females 25 7.35 1.68
A3 MLU .043*
Males 25 6.45 1.38
Females 25 67.04 13.99
A3 NDW .013*
Males 25 57.32 12.66
Females 25 174.44 52.87
A3 TNW 128
Males 25 149.28 61.51
"p<.05
Table 7

The One-Way Analysis of Variance (ANOVA) Results of the Children in the Research Group in Relation to the
TEDIL Scores According to the Educational Level of the Mother

TEDIL Sum of squares df Mean square F o)
Between groups 438.25 2 21912 2.845 063
Receptive lan- In-group 747178 o7 77.02 ' '
guage scores
Total 7910.04 99
Between groups 4573 2 22.86 398 673
Expressive lan- In-group 5577.02 97 57.49 A A
guage scores
Total 5622.76 99
Between groups 262.47 2 131.23
Verbal language In-group 6515.52 97 6717 1954 147
scores
Total 6778.00 99

p<.05
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Table 8
One-Way Analysis of Variance (ANOVA) Results of the Children in the Research Group in Relation to MLU, NDW,
and TNW Scores According to the Educational Level of the Mother

Sum of squares df Mean square F o)
Between groups 8.06 2 4.03 1189 .309
A1 MLU In-group 32891 97 3.39
Total 336.98 99
Between groups 221.32 2 110.66 1.237 295
A1 NDW In-group 8678.03 97 89.46
Total 8899.36 99
Between groups 91.48 2 45.74 .084 920
A1 TNW In-group 52963.27 97 546.01
Total 53054.76 99
Between groups 17.03 2 8.51 2.248 m
A2 MLU In-group 367.39 97 3.78
Total 384.42 99
Between groups 326.38 2 16319 968 .384
A2 NDW In-group 16359.32 97 168.65
Total 16685.71 99
Between groups 526.25 2 26312 204 .816
A2 TNW In-group 125124.58 97 128994
Total 125650.84 99
Between groups 79 2 .39 105 200
A3 MLU In-group 36713 97 3.78
Total 36793 99
Between groups 1089.26 2 544.63 2.051 134
A3 NDW In-group 2575492 97 265.51
Total 2684419 99
Between groups 2825.08 2 1412.54 435 .649
A3 TNW In-group 314979.42 97 3247.21
Total 317804.51 99
*p<.05
Table 9

Correlation Values of the Children’s Age, Educational Level of the Mothers, Receptive Language, Expressive
Language, Verbal Language Scores, Correlation MLU, NDW and TNW Scores for Al, A2, and A3 Stories

Child's Age 1

Mother .008 1

education

Receptive 293" 209" 1

language scores

Expressive =141 .085 443 1

language scores

Verbal language .260* 179 .871* .824* 1

scores

Al MLU 223" 138 031 -032 -009 1

ATTNW .385* 157 -060  -210*  -161 .592* 1

ATNDW .372* 041 -073 -062  -082 578" 767* 1

A2 MLU .269* 198* -048  .0M -032 724* 542* 522* 1

A2 TNW 416" ne -091 -066  -097  .682* .676* .629* .631* 1

A2 NDW 351 023 -099  -068  -104 .539* .687* 743" 602F 845 1

A3 MLU .266* 044 -115 -19 -144 666" 684" 528" .755* b572*  B59* 1

A3 TNW .315* 198" -015 -041 -038 563" .741* .625* 560" 808" .649* 610" 1

A3 NDW .378* 026 -129 -041 -108 465" .644* 807 .BOT 725 .824* .683* 773
p<.05
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The aim of this study was to evaluate the language
skills of preschool children between the ages of 48 fo
60 and 61 to 72 months through narration. In this studly,
preschool children's receptive language, expressive
language, verbal language scores, and language
skills through narration and the developmental criteria
MLU, NDW, and TNW were evaluated. The relationship
between receptive language, expressive language,
verbal language scores, MLU, NDW, and TNW in these
age periods and demographic characteristics such as
children's age, gender, and educational status of the
children were examined.

The study found that 61 to 72-month-old and 48 fo
60-month-old children had significant differences
between receptive language and verbal language
scores and between NDW and TNW scores obtained
from A1, A2, and A3 sfories. According to gender, the
difference between the averages of Al MLU, A2 MLU,
and A3 NDW in children between 48 and 60 months
and ATNDW, A2 NDW, A3 MLU, and A3 NDW in children
between 61 and 72 months of age were statistically
significant in favor of girls. The difference between
the educational level of the mother (primary school,
high school, and university) and the mean scores of
receptive language, expressive language, verbal
language, and MLU, TNW, and TNW for Al, A2, and A3
stories was not statistically significant. In addition, a
positive correlation was found between the age of the
child and receptive language scores, verbal language
scores, the MLU, NDW, and TNW scores obtained from
the Al, A2, and A3 stfories. A positive correlation was
also found beftween the educational status of the
mother and receptive language scores, A2 MLU, and
A3 NDW. There was a positive relationship between
receptive language scores, expressive language
scores, and verbal language scores. At the same time,
there was a positive relationship between expressive
language scores and verbal language scores, and a
negative relationship with AT NDW.

The relationship between age, educational level of
the mother, receptive language, expressive language,
verbal language scores, and MLU, NDW, and TNW will
be discussed in accordance with the literature.

Differences between language skills according to
children's ages

This study found that 61 fo 72-month-old children had
higherreceptivelanguage scoresand verballanguage
scores than those of 48 to 60-month-old children, and
the difference was significant concerning receptive
language scores and verbal language scores. When
we take info account the storytelling skills, the MLU,
NDW, and TNWs obtained from ENNI of 6110 72-month-
old children are higher than those of 48 to 60-month-
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old children. Although the MLU difference in the
groups is not statistically significant, the difference
between NDW and TNW is statistically significant.
In our study, it was observed that TNW increased
with age and 61 tfo 72-month-old children had more
vocabulary than those 48 to 60 months old. When we
compared the NDW in children between 48 and 60
months and those between 61 and 72 months, it was
found that children between 61 and 72 months of age
have different words than children between 48 and 60
months. This study concluded that the NDW showed
a developmental characteristic with age. Similar to
this study’s results, developmental traces that differ by
age have also been reported in narrative studies with
different cultures (Gagne & Crago, 2010; Schneider
et al., 2006). Munoz et al., (2003) stated that complex
syntactic structures of children in the four and five-
year age group indicate developmental change.
Although the five-year olds' MLU is longer than that
of the four-year olds, their stories are similar in length
and their narratives do not differ. Shapiro and Hudson
(1991) stated that preschool children have good story-
making abilities, but they are inadequate in the use of
high-level structures.

Gender-Based Differences in the Language Skills of the
Children

The findings of the study revealed that girls between
the ages of 48-60 and 61-72 months had higher
receptive language scores and verbal language
scores thanboys, but the difference was not statistically
significant. When we take the storytelling skills into
account according to gender, the children between
the ages of 61 and 72 months have higher MLU, NDW,
and TNW than those aged 48-60 months. In other
words, narration increases with age. The difference
between the Al, A2 MLU, and A3 NDW averages of
48 to 60-month-old girls and Al, A2, A3, NDW, and
A3 MLU of 61 to 72-month-old girls was found fo be
statistically significant. In this study, while there was no
difference in the recipient and expressive language
in age groups, it was concluded that the girls in both
age groups received higher scores in their stories in
terms of vocabulary. When the literature is analyzed,
different study results regarding language skills by
gender draw atftention. The results generally state that
girls' language development is more advanced than
that of boys (Karacan, 2000; Karmiloff & Karmiloff-
Smith, 2002; Tulu, 2009; Yildiz Bigakg! & Aral, 2009) or
that there is no significant difference between the
genders (Ciyiltepe, 2006; Erdogan et al., 2005).

Pistav Akmese et al. (2019) suggested that in the typical
age group of 61 -72 months, there was no significant
relationship between genders with a test of early
literacy subtests (receptive vocabulary knowledge,
phonological awareness, the knowledge of alphabet,
and listening comprehension).
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Differences Between Language Skills of Children
According to the Level of Mother Education

In this study, the effect of mothers” educational levels
on children's language skills was examined in both
preschool groups between the ages of 48-60 and
61-72 months. According fo the mother's educational
level, it was found that there was no significant
difference between the receptive and expressive and
mean word length of the children, and the number of
different and total words. Similar to this study, Erdogan
et al. (2005) asserted that the scores they received
from children's language tests did not differ according
to the level of the mothers’ education. Contrary fo
the results of the study conducted by Erdogan et
al. (2005), studies have shown that demographic
features affect language development of the child.
One of these studies, conducted by Schneider et al.
(2006), emphasized that demographic features such
as the educational level of the family affect language
development. Pistav Akmese et al. (2019) stated that
there is a statistically significant relationship between
hearing loss with early literacy subtests (receptive
vocabulary knowledge and listening comprehension)
and maternal education (p <.05). It is thought that the
difference between the studies in the literature and
our study is due to the fact that a large majority of the
mothers of the children in our sample group had high
school or university education.

Relationship Between Children's Age, Maternal
Educational Level, Receptive Language, Expressive
Language, Verbal Language Scores, and MLU, NDW,
and TNW

In this study, a positive relationship was found between
age and receptive language scores and verbal
language scores of children between 48-60 and 61-
72 months. When the relationship of the storytelling
scores with age was examined, it was seen that there
was a positive relationship between MLU, NDW, and
TNW of preschool children in this study. It has been
concluded that MLU, which we consider as the ratio
of morphemes to expressions, increased with age in
preschool period. Similar to the results of the study,
O'Neill et al. (2004) emphasized that MLU positively
correlates with the age of the child. In another studly,
it was emphasized that clinical applications related
to MLU may also be important in evaluating high-level
structural skills and MLU language skills by emulation
(Munoz et al., 2003). NDW, which evaluates the variety
of word levels, and TNW, which reveals the child's
ability to produce words, also increase with age. Similar
to this study, a study with Korean children emphasized
that the ability of children to produce stories is an age-
related developmental process (Lee, 2013). A positive
correlation was found between mothers’ educational
level and TEDIL acceptor standard score, A2 MLU,
and A3 NDW. In this study, there was no difference
between the educational level of the mother and
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language skills, but receptive language scores, A2 MLU,
and A3 NDW scores increased in these sections as the
mothers’ educational level increased. Different results
can be obtained in studies that will be conducted
with a larger sample in this regard.

As a result, it was observed that MLU, NDW, and TNW
results in this study were more sensitive than word
synfax analysis. In their study, Paul and Smith (1993)
emphasized that the developmental differences
of children's stories in this period generally reflect
changes in the length of use of the language.

Conclusions

This study examined the language skills, receptive and
expressive and verbal language scores, MLU, NDW,
and TNW of children between 48-60 months and 61-72
months of age. In the results of this study, differences
in the receptive and expressive language scores of
the children in the preschool period and NDW and
TNW scores in their narration were presented. There
was no significant difference in MLU scores. It was
found that 61 fo 72-month-old children use different
word roots and their vocabulary is better than 48 to
60-month-old children. MLU, NDW, and TNW scores
showed some statistical differences which are not
clinically significant in 48 o 60 and 41 fo 72-month-old
girls who participated in the study, where receptive
and expressive language scores and MLU, NDW,
and TNW scores were higher than those of boys, but
the difference between receptive and expressive
language scores was not significant. It was concluded
that there were stafistical differences in some areas
but they did not provide a clinical significance In this
study, it was found that family’s education level did
not make any difference in receptive and expressive
longuage scores, MLU, NDW, and TNW language
criteria. Furthermore, when its relationship was
examined, it did not have sufficient effect on language
scores. In this study group, a positive correlation was
found between the age of the children and the
language of receptive and expressive language, and
MLU, NDW, and TNW. It was revealed that MLU, NDW,
and TNW increased with age, and that the ability of
storytelling in children in the preschool period has a
developmental characteristic and can be used as a
clinical tool by reflecting age characteristics.

Suggestions

- Narrative can be used as a clinical tool in the risk and
disability groups for the evaluation of language skills in
preschool children.

- It is emphasized in the literature that early language
skills predict the success of the school period (Stadler
& Ward, 2005). They can also be used in school-age
children to evaluate narrative language skills.
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- In this study, the stories of preschool children were
examined at the word level. In this period, a wide
range of research can be conducted by examining
children's stories in ferms of story grammar theory.

- Preschool plays an important role in the language
development of children. Supporting storytelling and
storytelling skills of children in preschool education will
support their language development positively.
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Abstract

Incorporating authentic engineering practices into
educative experiences in elementary school has the
potential to positively impact student consideration of
STEM careers and increase student self-efficacy in later
engineering study. Additionally, as students move from
primary to secondary grades, their intferest in STEM tfopics
tends to decline. To that end, teachers and researchers
at Chaparral Elementary facilifoted an independent
engineering fair project to engage students in authentic
practices of engineering to solve a self-identified problem
with a designed or improved solution. We investigated
how sftudents’ perceptions of science and engineering
were dffected by their engagement in the practices
of engineering through a two-week long independent
engineering fair project. Data sources for the study include
student surveys, researcher qualitative memos, informal
student interviews, and student presentations. Our findings
indicate that as students engaged with their independent
engineering projects, their understanding of science as a
tool for explaining the natural world improved and their
perceptions of science and engineering and themselves as
scientists and engineers was positively impacted.

Keywords:

Elementary Science, Elementary Engineering, Engineering
Fair, Student Perceptions

Intfroduction

he infroduction of engineering practices in elementary

school has the potential to positively impact student
consideration of careers across science, technology,
engineering, and mathematics (STEM) fields (National
Academy of Engineering and National Research Council,
2009; Ritz & Fan, 2015). Engineering design is an iterative
process that infroduces students to the notion that there
are likely multiple solutions to a problem through a context
requiring relevant content knowledge across STEM domains
(National Research Council, 2009). In addition to supporting
21st century skills such as problem solving through a
reflective, collaborative process using higher-order thinking

23



iejee™

(Fan & Yu, 2017; Marulcu & Barnett, 2015; Wendell et
al,, 2017), engineering processes have been shown to
support stfudent content understandings in science
(Atman et al., 2007; Capobianco et al.,, 2015; English &
King, 2015; Guzey et al,, 2017; Marulcu & Barnett, 2015;
Wendell & Rogers, 2013).

As sfudents move from elementary school to
secondary school, their interest in science fends to
decline (Christidou, 2011; Kang & Keinonen, 2018; Potvin
& Hasni, 2014b). However, introducing engineering
practices to students in the early grades has been
shown fo increase their self-efficacy in engineering
in the college years (Fantz et al., 2011). To this end,
additional research is needed fo understand in
what ways engineering can be implemented into
elementary school curriculum and how it impacts
students’ perceptions of STEM practices and career
fields (McCormick & Hammer, 2016; McFadden &
Roehrig, 2019).

Background

Traditionally, elementary teachers have attempted
fo engage students in authentic science through the
inclusion of science fair projects. Some argue that
science fairs serve as a source of anxiety for teachers,
parents, and students (Carrier, 2006) and that the
common step-by-step formulaic processes do not
connect students to authentic science (Magee &
Flessner, 2012). However, science-fair projects that
promote student-guided inquiry have the potential
to increase student self-efficacy in science (Dionne et
al,, 2012) and increase student attitudes towards and
understanding of inquiry (Schmidt, 2014). Additionally,
engaging in student-centered inquiry experiences
in science can aid students as they approach more
complex scientific concepts (Bellipanni & Lilly, 1999).

Combining an approach fowards elementary science
education that values the inclusion of engineering
processes and student-centered, aufonomous,
inquiry experiences we worked with three fifth-grade
tfeachers at a local elementary school to design and
implement an independent engineering fair. We used
the engineering fair experience to investigate how
students approach the process of engineering design
and how completing an individual project impacted
their perceptions of science.

Science Project Fairs

Science fairs have traditionally been used fo engage
students in authentic science and researchers
have concluded thaot engaging students earlier
with hands-on experiences in science eases the
fransition to complex scientific concepts (Bellipanni
& Lilly, 1999) Dionne and colleagues studied students’
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motivational factors for participating in science fairs
and the influence on their interest in STEM careers.
Factors included an interest in science, self-efficacy,
assurance of achievement, social aspect, and working
on strategies to gain scientific knowledge. The authors
stated, “for feachers who strive to make science more
appealing fo a larger audience of students, science
fairs are considered to be promising pedagogical
activities because they promote inquiry-based
learning” (Dionne et al., 2012, p. 672). Schmidt (2014)
confirmed participation in science fairs increased
students’ affitfudes and understanding of inquiry. The
study revealed students who have more autonomy
over their projects gained the most positive attitudes
towards science (Schmidt, 2014).

Engineering as a Tool to Learn Science

The Nebraska Project was a collaboration of the
College of Engineering and Technology and the
College of Education and Human Sciences atf the
University of Nebraska-Lincolnand designed formiddle
and high school math and science feachers. The
program focused on increasing feacher awareness
of engineering and increasing their self-efficacy in
tfeaching engineering. Teachers participating in the
programs reporfed an increase student inferest in
math, science, and engineering. In the second year of
the program, researchers specifically asked students
if their inferests towards STEM were increased. Eighty-
six percent of the students said they “strongly agreed”
or “agreed” they learned something from their lessons
and 75% stated the lessons increased their inferest in
STEM. The concluding impact on students also showed
increased awareness and interest in engineering
(Nugent et al.,, 2010). These findings suggest a positive
influence on students’ attitudes and inferest in STEM.

Engineering poses real-world solutions to problems
and students are given the autonomy to solve
them (Cunningham & Lachapelle, 2014). It is not
surprising that studies show an increase in students’
inferest in STEM careers when engineering design
is incorporated in curriculum (Benenson, 20071;
Cunningham & Lachapelle, 2014; Fortus et al., 2004;
Silk et al,, 2009). Engineering challenges situated in
the real world are often attractive fo and moftivating
for students, partficularly those who are otherwise
underserved or underrepresented in the discipline
(Cunningham & Lachapelle, 2014). Fortus and
colleagues (2004) supported using design-based
science (DBS) fo increase student knowledge and
interest in science. Current curriculum, they argued,
is not based in real-world problems where students
struggle through decisions that are not easy to
make (Fortus et al,, 2004). In addition fo solving real-
world problems of relevance fo students, including
engineering design in the classroom allows students



to question their data when it is confrary to what they
believe to be right (Benenson, 2001) and students can
represent their ideas with concrete artifacts (Fortus et
al,, 2004).

Silk, Schunn, and Cary (2009) conducted a study of
the pre-post gains of scientific reasoning of eighth-
grade students located in a high-needs urban setting.
The methods of instruction consisted of an emphasis
on DBS, inquiry, and textbook curriculum supporting
science methods used in the DBS project. Resulfs
concluded significant gains in science reasoning using
all three methods of tfeaching, with DBS curriculum
showing the most gains. The study concluded
“student’s knowledge of science reasoning improves if
it is tfaught explicitly in a rich context” (Silk et al., 2009,
p. 219).

Ganesh and Fulton (2011) also supported using
engineering-design projects to increase students’
knowledge in science and technology when they are
involved in the learning process. Using engineering
design over a two-year period, the authors wanted fo
determine the characteristics of a successful learning
experience for middle school students. Characteristics
included: hands-on experiences using engineering
design, using the instructional sequence of the 5E's
(engage, explore, explain, elaborate, and evaluate),
access fo technology and tools, and an apprenticeship
with university students and engineers. Sfudenfts
became empowered and gained knowledge in
tfechnology (Ganesh & Fulton, 2011).

Engineering and Student Self-Efficacy, Interest, and
Attitude Towards STEM

A study of college students defermined those who
were exposed to engineering practices at a younger
age tended fo be more inferested and have higher
self-efficacy in engineering (Fanfz et al, 2011).
Inspired by this research, Zhou and colleagues (2017)
studied the influence of engineering at the middle-
school level. Their study investigated how foy-design
activities increased students’ self-efficacy in and
knowledge of engineering design. Students with
limited experience in engineering design may have
lower self-efficacy and thus not enroll in engineering
programs later in their schooling career. Fostering self-
efficacy as early as elementary could help increase
inferest in engineering. The sfudy included 24 middle
school students befween the ages of 13-14 who were
engaged in building relatable objects they could
play with, such as a Marshmallow Challenge and
Nerf Blaster Dissection, capitalizing on relevance
and students’ prior knowledge and skills. The resulfs
of the study showed an increase in self-efficacy
in engineering as well as increased knowledge of
engineering design (Zhou et al., 2017).

25

It's Hard, But | Can Do It/ Feille & Wildes

Engineering in Elementary

While there is little present research investigating
how exposure to the processes of engineering
design affects elementary students, researchers have
suggested exposure to science and engineering ds
early as elementary school may have a positive effect
on sftudents' self-efficacy, attitude, and inferest in
science (Cunningham & Lachapelle, 2014; Samuels &
Seymour, 2015; Zhou et al.,, 2017). The current literature
is cenfered on middle and high school students,
suggesting more researchis needed at the elementary
levels (Cunningham & Lachapelle, 2014; Dionne et al.,
2012; Hirsch et al, 2007; McFadden & Roehrig, 2019;
Nadelson et al., 2015).

Student Perceptions of Science and their Possible
Selves

Student perceptions of their possible future selves are
influenced by their current identity and experiences
and represent specific, personalized conceptions
of who one could become in a given social context
(Markus & Nurius, 1986). For students to imagine their
future possible selves engaging in science coursework
or careers, they need to feel as though there is a
place for them in science and that they possess
the competencies required. Engaging sfudents
in authentic, relevant, problem-driven science
experiences has the potential fo positively affect
student perceptions of and motivation for science
learning (Hellgren & Lindberg, 2017; Kang & Keinonen,
2018; Potvin & Hasni, 2014q).

Context

This study was conducted at Chaparral Elementary
(a pseudonym). Chaparral Elementary includes
grades pre-k through fifth and is in a suburban
setting in the central United States. Upon enrollment,
a majority (65.8%) of the 513 students were identified
as Caucasian, 12.7% Hispanic, 7% Black, 51% Native
American, 1.4% Asian, and 181% two or more races.
Over half of the students (56.3%) are eligible for Free/
Reduced Lunch. On state readiness testing, 47% of
all fifth-grade students scored proficient and above
(Office of Educational Quality & Accountability, 2017).
Fifth-grade classes at Chaparral Elementary are 17,
meaning for each student in the class there is a laptop
computer available for use. In addition, at the time
of the study the district utilized Google Classroom for
student-feacher communicatfion and assignments
that require the use of technology.

The independent engineering fair took place over a
fwo-week period near the end of the academic year,
after state festing (see Feille et al, 2021a). Students
were asked to identify a real-world problem they were
interested in, research possible solutions, use research
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findings and content knowledge to design or improve
a solution, communicate their proposed solution
through the use of drawn prototypes, and present
their process at the close of the fair. The design
portion of the project focused students on an iterative
process using drawn sketches for generation and
communication of student ideas, an important step
prior to constructing physical prototypes (McFadden
& Roehrig, 2019).

This qualitative, single case study investigates the
effect of individual engineering fair projects as
authentic science feaching and learning experiences.
Participants in the larger study include fifth grade
students across three classes and their classroom
tfeachers. This manuscript includes only sftudent-
focused data and investigates the question, how does
participation in an individual engineering fair project
affect student perceptions of science?

Participants

The participantsin this study include 29 of 90 fifth grade
students in three classes. Although all 90 fifth grade
students completed the engineering fair projects, the
students included in the study provided both parent
permission and student assent to contribute data o
the study. All identifying information was immediately
removed from student data and each assenting
student was assigned a unique numerical identifier
and later a pseudonym. To avoid the identification
of any participants, only the student’s gender and
assigned class remain as an identifying feature in the
reporting of data (see Table 1).

Table 1

Consenting student participants

Class Male Female
Ms. Powers* 5 5
Ms. Myer* 5 7
Ms. Ferguson* 2 5

Note: Teacher names are pseudonyms
Data

The data sources used in this study include a student
survey (Elementary Student Perceptions of Science
Instrument [ESPOSI]), researchers’ observations and
field notes collected throughout student work and
presentation of individual engineering fair projects, as
well as recorded and franscribed informal interviews
conducted at student presentations.

The ESPOSi student survey seeks to provide abaseline of
student understandings of science as an explanation
of the natural world, view and value of science, and
view and value of formal science learning (Nettles
et al, 2018). The survey utilizes multiple modes of
questioning including single-choice and multiple-
choice as well as open-response questions. Student
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responses are then coded as Low-Mid-High for each
question utilizing a rubric (see Appendix). Finally,
students are described as Low-Mid-High for each of
the three focus areas (science as an explanation of
the natural world, view and value of science, and
view and value of formal science learning).

The research team moved among classes while
students worked on their individual engineering fair
projects and for student final presentations of their
projects acting as participant observers. During this
time, the research feam interacted with students
inviting them to describe their ideas and thoughts
about the process. Detailed field notes and post-
experience reflections were recorded to describe
observations of student work, student-teacher/
student-student inferactions, and any notable
questions or descriptions.

Finally, consenting student presentations were audio
recorded and prototype drawings and diagrams were
photographed. At the close of their presentation, each
student was asked if their ideas about science and
engineering had changed throughout the project
as well as how they now thought of themselves
as scientists and engineers. Responses were audio
recorded and hand franscribed.

Method

Prior to beginning their individual engineering fair
projects, each student completed the ESPOSIi online
using Qualtrics (Qualtrics, 2018) and their assigned
laptop computer. For nine school days, the students
spent approximately one hour each day on their
engineering fair projects. Table 2 outlines the timeline
of the study.

Table 2
Study outline

Study Day  Event Data Collected

Prior to Obtain parent permission ESPOSi Survey Data
project ESPOSI

Day 1 Topic Brainstorm Observational Memos
Day 2 Purpose Observational Memos
Day 3 Background Research Observational Memos
Days 4 -6 Prototype Plan Observational Memos
Days7-8  Improve Prototype Design  Observational Memos
Day 9 Present project and final Audio recorded Student

prototype design. Presentations & Informal

Inferviews

ESPOSI results were analyzed according to the survey
rubric (See Appendix). Field notes and informal
student interviews were transcribed and coded using
MAXQDA 2018 (VERBI Software, 2017) for data analysis.
Using constant comparative analysis (Glaser, 1965),
data segments were coded primarily with themes



taken from the ESPOSi student survey (science as
explanation of natural world, view and value of
science, and view and value of formal science
learning) and secondarily with themes that emerged
throughout data collection and analysis (Stake, 2010).
Regular research team meetings were used fo identify
researcher agreement and discuss instances of
conflicting coding to come to consensus.

Student silhouettes were then constructed using
individual ESPOSi results paired with coded data
segments from research memos and presentation
franscriptions. Silhouettes of the participants lack the
detail of portraiture (Lawrence-Lightfoot & Hoffmann-
Davis, 1997) but can provide an “outline or shadow”
of the individual participant and their perceptions of
science throughout the independent engineering fair
project (Feille et al., 2018, p. 33).

Findings

Researcher memos and field notes were used
to investigate student perceptions of science
throughout their experience participating in an
independent engineering fair. Informal student
interviews and student presentation data provide a
source of triangulation in conjunction with ESPOSI pre-
experience survey results.

ESPOSi

Fifth grade students at Chaparral Elementary
generally demonstrated Mid-level perceptions of
formal science learning (N = 25). This indicates that
students generally associate science learning with
passive learning practices related to specific content;
and when learning is active students refer to general
descriptions of practice such as “experiments” or
“"hands-on.” Only three students demonstrated a Low
perception of formal science learning while zero
demonstrated a High perception of formal science
learning. Students can be described as demonstrating
Mid (N = 11) o High (N = 14) perceptions of science
indicating that students see science as a meaningful
enterprise, applicable to career choice, and necessary
at the basic level of knowledge for society. In addition,
students may initially tfurn to scientific practices as
methods for problem solving. Very few students (N =
3) demonstrated a Low perception of science. Most
student participants indicated Low (N = 20) to Mid
(N = 8) conceptions of science as a way of knowing

Table 3
ESPOSI Results by question

It's Hard, But | Can Do It/ Feille & Wildes

and understanding the natural world. This reveals that
although they are aware of science as a field of study,
the application of scientific practices and knowledge
may be limited to an academic or content-specific
setting. Table 3 describes the ESPOSI rubric coding by
question.

Field Observations

Throughout student work on their independent
engineering fair projects, researcher field memos
revealed that although students frequently struggled
with the autonomy of the project (Brophy et al., 2008),
they appreciated attending fo a fopic they had
interest in (Brown, 2017; Cunningham & Lachapelle,
2014). Early in the project, a lack of knowing the
nature of engineering practices resulted in student
frustrations for a few students who shared an intense
focus on finding the “right answer” (Memo_Day2).
Due to the novelty of the engineering practices,
many students also struggled to understand their role
related to their self-identified problem (Memo_Day3).
The novelty of the process and the lack of a “right”
answer required scaffolding and prompting for some
students more than others (Lou, 2015; McFadden &
Roehrig, 2019). Some of students’ struggles seemed to
relate to individual teacher’s teaching engineering
self-efficacy (see Feille et al., 2021b). As the feachers’
confidence in facilitating the engineering fair project
gained, so did students’ comfort. Through teacher
scaffolding and reassurance, students eventually
came fo understand that their purpose was to create
or improve upon a solution to their identified problem
and that failure along the way was all a part of the
process (Memo_Day4).

Over the course of the project, students generally
moved away from a more simplistic view of science
as a way of knowing where they talked primarily of
science topics from the context of an academic
setting towards a broadened view of science and
engineering in real-world contexts (English & King,
2015). Because the project focused students’ attention
on identifying a problem and designing their self-
conceived solution, students were free to capitalize on
their own creativity rather than work within prescribed
situations and scenarios (Memo_Day4). By the end of
their experience, many students reflected upon the
broader application of scientific and engineering
practices for problem solving and understanding
phenomena of the natural world (Fortus et al., 2004).

Perceptions of Formal Science Learning

Perceptions of Science

Science as a way of knowing

Q1 Q2 Q3 Q4 Q1
Low 12 Ll 4 5 8
Mid 15 16 13 4 8
High 1 1 il 19 12

Q2 Q3 Q1 Q2 Q3
3 1 18 20 20
20 3 10 8 5
5 24 0 0 3
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Additionally, several students were forced to recognize
how their current scientific understandings could
limit their proposed solutions but used the project to
support scientific research and investigation on their
own (Ganesh & Fulton, 2011). Rather than seeing limited
contfent knowledge as a dead end, students instead
identified who might be important design partners or
resources as their proposed prototype moved forward
(Memo_Dayb).

Student Presentations

“I thought like, science, and (pause) technology and
stuff like that. | always thought it was circuitries, and
circuit boards, and wires, and speakers and batteries.
and all that stuff. But really it's like everything. Science
is everything” (Lena_presentation). During student
presentations, students contfinued to reflect upon
how they think about science differently after the
project, “I think science can be a lot more fun than |
first thought about it” (Jeremy_presentation). Students
talked about science as broader than how they
originally conceptualized the subject, more than “just
chemicals”. “Science is pretty much anything that is
man-made and like a helpful, like piece of material
that helps us in the world” (Marc_presentation). They
continued to describe science as difficult or hard,
but their perceived self-efficacy was improved with
several students indicating “science is hard, but | can
do it” (Memo_presentations).

Embracing the value of failure was something several
students mentioned in their presentations celebrating
that repeated failure usually ends in success, “You
might fail 1,000 times. As long as you make it once, it
doesn't matter” (Eddie_presentation). The persistence
they experienced contributed to their understanding
of engineering, “Well, it doesn't always work the first
fime. You have to go through it mulfiple times. You
have to brainstorm, one ideaq, your first idea isn't going
to work. That's for sure. You have to keep it and add
on tfo it” (Hannah_presentation). Problems in design
frustrated some students and had them grappling
with how much support or feedback they really
wanted, “(I felt) frozen, like | wasn't really sure what to
do...and sometimes getfting too much help is baddish,
then you also want to ask for help when you need it
the most” (Elijah_presentation).

Students also described science and engineering as
progress, tools to make the world a better place (Lena_
presentation). They recognized that their creativity
played arole in using the tools and practices of science
and engineering fo improve their world, “I learned
that really science could be anything. Like whether
it's a rock or it's a new computer. And that really that,
like, if you are creative, you can make an entirely new
line of technology” (Jasmine_presentation). For some,
being able to showcase their creativity contributed
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significantly fo their enjoyment of the project, “I had
a lot of fun doing this project...(be)cause | saw a lot of
creativity in it. And | love doing creative things” (Ella_
presentation).

A very small number of consenting students ended
up without completed projects. It is possible that a
fear of failure contributed to student apathy (Memo_
presentations). One student admitted he usually quits
on projects like this, but he committed to finishing this
project and wished he had done more.

I know | could have had a better problem and a
better answer just because | wanted fo rush through
it. | feel kind of happy about it because | actually did
something..Usually | dont get finished with problems
and work like this. | wish | could have done a better job
(Roman_presentation, Memo_presentations).

The limitations of time and the constraints of the formal
classroom environment hindered some students. “To
do one project takes a long time” (Justin_presentation)
and some struggled with the structure of the slideshowy,
so many students were not at the point they hoped to
be by the time of the presentations.

Silhouettes

When considering science as an explanation of the
natural world, students generally described science
as broader than they originally thought. Science
became for them a fool fo understand more about
their world through the independent engineering fair
project. Students’ views and values of science were
impacted as they began to consider themselves as
ones capable of doing science and engineering. They
appreciated the creative aspect associated with
solving authentic and relevant problems (Brown, 2017;
Cunningham & Lachapelle, 2014; Nugent et al.,, 2010).
For several of the students, the experience shifted
their views towards formal science learning as they
began to see learning in the science classroom as
something they could enjoy and desire to work hard
for. A selection of student silhouettes is shared in Table
4.

Concluding Statements

Students entered the engineering design process
with an emerging understanding of science as a tool
to explain the natural world and did not consider
the practices of science and engineering when
approaching problems. Students may not have seen
themselves as scientists or engineers prior to engaging
in the independent engineering fair project and
instead considered science primarily in the context
of schoolwork rather than a personal endeavor.
However, working through their self-identified
problem fo conceptualize a new or improved
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Table 4
Selected Participant Silhouettes
Pseudonym ESPOSI Silhouette
Elijah Low Perceptions of Formal Science Entering the project with overall low perceptions of science,
Learning Elijah struggled with the patience fo commit to solving his prob-
Low Perceptions of Science lem. He encountered several problems with his design that had
Low Conceptions of Science as a him feeling “frozen” and unsure with how much help to ask for.
way of knowing Despite persisting through the project, he admitted he doesn’'t
see himself as an engineer because he doesn't have the “pa-
tience for things.”
Sadie Low Perceptions of Formal Science  Sadie entered the project with a low perception of formal sci-
Learning ence and science as a way of knowing. She acknowledged that
Mid Perceptions of Science the project helped her learn a lot about how things work and
Low Conceptions of Science as a thanks to the project she kind of “got info (science) now”. The
way of knowing project helped her value the processes of science and engineer-
ing, admitting that she can't just “do something random” and
expect it fo work out.
Jasmine Mid Perceptions of Formal Science  Jasmine began the engineering fair project with mid-level views
Learning of science and a low conception of science as a way of know-
Mid Perceptions of Science ing. But through the project learned that science is broader than
Low Conceptions of Science as a her previous conceptions. Coming to understand the role of
way of knowing creativity helped her to engage with the project acknowledging
that her desire fo be creative could contribute to her future as
an engineer.
Roman Mid Perceptions of Formal Science  Roman started the project with a varied perception of science.
Learning While he valued science and folerated the formal classroom,
High Perceptions of Science he had low conceptions of science as a way of knowing. He
Low Conceptions of Science as a described himself as a student who usually rushes through work.
way of knowing Completing the project gave him a sense of pride, despite ad-
mitting he knew he could have done better.
Addie High Perceptions of Formal Sci- Addie began her project with high perceptions of science. She

ence Learning

High Perceptions of Science

Mid Conceptions of Science as a
way of knowing

already understood the incredible reach of science knowing

that “we could do things that seem completely impossible - but
it happens and it is possible.” Engineering was new to Addie and
understanding that it is more than “just building” but “constantly

improving upon other things” allowed her to see herself as an
engineer.

solution allowed many of them to see the practices
of engineering as tools to use for problem solving and
the scientific content related to their problem as a
means to better understand and explain the world
around them. Additionally, engaging in the project
helped them understand the nature of engineering
and fthe iterative process of prototype design and
improvement resulting in a persistence through and
appreciation for the process of failure.

This has significant implications to the field of
science education and the endeavor to encourage
students from all cultural backgrounds and genders
to enfer STEM fields, therefore addressing the issues of
diversity within STEM careers (National Science Board,
2020). Students must first identify as one capable of
doing science or engineering before considering a
STEM career (Capobianco et al, 2015). Through the
independent engineering fair project, each student
worked as an engineer and scientific researcher
as they sought to design or improve a solufion fo
their identified problem allowing them to identify as
capable of engaging in the practices of science and
engineering.

The timing of authenfic engagement with the
practices of engineering during the fifth-grade year
may address the decline in inferest in STEM students
experience as they move from elementary to
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secondary grades (National Academy of Engineering
and National Research Council, 2009). If a fask such
as the independent engineering fair can address
students’ perceptions of science and formal science
learning, it is possible that value of and commitment
tfo STEM course work and endeavors can be positively
impacted (Fantz et al., 2011).

This study is limited by scale, with a participant
population including only one third of fifth grade
studentsin asingle school. Additionally, our participants
were not hindered by traditional constfraints related fo
district and state-mandated testing due fo the timing
of the project. This leaves room for future studies
fo consider the ways that this process might be
integrated throughout the school year and warrants
investigation info how the implications may change
with a more inclusive, intfentional, school-year long
focus.
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Primary Code

Science as a way of
knowing

Science is both a body
of knowledge and the
processes and practic-
es used to add to that
body of knowledge.
Science knowledge is
cumulative and many
people,

from many genera-
tions and nations, have
contributed

to science knowledge.
Science is a way of
knowing used by many
people, not

just scientists. (Appen-
dix H NGSS)

Perceptions of Science.
What are students’
understandings and
perceptions of and ap-
preciation for science
(as a tool, as a way

of knowing, and as a
potential career)?

Perceptions of formal
science learning
What are students’
understandings and
perceptions of and
appreciation for class-
room-based science
learning?

Relevant ESPOSi Questions

What are some things that
you knowy, if you are really
good, or an expert at sci-
ence?

If someone fold you they
were "doing science", what
would you think they were
doing?

Click on each picture that
you think of as Science.

If science was not a re-
quired subject to study
(meaning people did not
have to take science class-
es), how would it impact
you? Your friends? Your
city? Your country?

Click in the box next to
each career (job) that you
think needs science

You notice that your bird-
feeder in your back yard
is running out of birdseed
faster than usual. What
would you do to find out
why?

Click next to all of the
things you expect to do in
your next science class at
school.

Which picture best shows
what you think of when you
think of science at school?

What do you hope your sci-
ence class next year will be
like? What do you hope will
happen in science class?

Imagine you are at school
and your next class is sci-
ence. What will you be
doing?

Appendix

Low

LOW: One-word
response that is
simplistic or general
in nature

LOW: General re-
sponse that is not
specific to scientific
explanation of the
natural world

0-3

LOW: Response
that indicates a
positive impact

0-4

Take down the
birdfeeder

0-3

Notes from text-
book or website

LOW: Vague re-
sponse without
reference to sci-
ence processes or
confent

LOW: Vague re-
sponse without
reference to sci-
ence processes or
content
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Secondary Code

Medium

MID: Provides sim-
plistic evidence of
understanding of the
practices of science
but is limited to a sin-
gle facet of science
as an explanation of
the natural world

MID: General re-
sponse that is related
to a scientific process
providing explana-
tion of the natural
world

4-6

MID: General re-
sponse that shows
limited value of sci-
ence

5-8

Ask an adult who
might know

OR

Look it up on the
internet

47

Teacher demonstra-
tion

MID: Passive recip-
ient of scientific
knowledge or active
participant without
specific reference to
scientific process or
content

MID: Passive recip-
ient of scientific
knowledge or active
parficipant without
specific reference to
scientific process or
content

High

HIGH: Detailed response
that demonstrates an
explicit understanding of
science as a process fo
explain the natural world

HIGH: Detailed response is

related to a scientific pro-

cess providing explanation
of the natural world

7+

HIGH: Specific response
that details impact and
personal and/or broader
value of science

9+

Collect data and observa-
tions and investigate

Formal lab science

OR

Learning about schoolyard
habitat

OR

Lab with safety equipment

HIGH: Active participant in
specific scientific processes
or content

HIGH: Active participant in
specific scientific processes
or content



iejee™

This page is intentionally left blank.
www.iejee.com

34



iejee™

International Electronic Journal of Elementary Education

September 2021, Volume 14, Issue 1, 35-50

Teachers’ Experiences on
Instructional Design Based Professional
Development: A Narrative Inquiry

Sertel Altun®, Defne Yabas®, Hima Bal-Nayman®

Received : 22 March 2021

Revised . 15 August 2021
Accepted . 8 September 2021

DOl : 10.26822/iejee.2021.227

eSertel Altun, Faculty of Education, Yildiz Technical
University, Istanbul, Turkey

E-mail: sertelaltun@gmail.com

ORCID: https://orcid.org/0000-00021951-5181

>’Corresponding Author: Defne Yabas,

Faculty of Educational Sciences, Bahcesehir University,
Istanbul, Turkey

E-mail: defneyabas@gmail.com

ORCID: https://orcid.org/0000-0001-5575-510X

°HUma Bal-Nayman, English Language Prep School,
Bahgesehir University, Istanbul, Turkey

E-mail: humabal1996@gmail.com

ORCID: https://orcid.org/0000-0001-5270-8965

KURA Copyright ©
o www.iejee.com
e ISSN: 1307-9298

© 2021 Published by KURA Education & Publishing.
This is an open access article under the CC BY-
NC- ND license. (https://creativecommons.org/
licenses/by/4.0/)

Abstract

Empowering teachers as instructional designers strengthen
the link between theory and good practice. The purpose of
the research is fo explore two teachers’ experiences about
a professional development (PD) program. The PD includes
a one academic year program with the aim of developing
teachers’ instructional design knowledge and skills using
Understanding by Design model as reference. Teachers’
instructional designs improved in ferms of UbD design
principles, and they reported change in their attitudes
and teaching practices after the fourth cycle. Continuous
discipline-specific feedback and trust bond based on
prolonged communication underlined as major elements
of PD that facilitated feacher change.

Keywords:

Professional Development, Curriculum, Narrative Analysis

Introduction

onsidering the role of education in providing students

with complex and high-level skills so that they can
achieve self-realization and contribute to society, it is
critical to use scientific knowledge for production, doing
research by using gained information in their professional
and daily life, problem solving and decision-making skills
(Trilling & Fadel, 2009). This brings the necessity of teaching-
learning activities that are compatible with the current
curriculum but can go beyond the attainments foreseen
in the programs in terms of skills, reaching the student with
authentic methods and putting student parficipation and
performance to the forefront. Participation is especially
important in terms of transformative competencies that
empower students to shape the future (OECD, 2019). As 21
skills became essential, more and more countries across the
world give effort to adjust their educational systems to equip
children and young people with the skills that go beyond 3Rs
(Global Partnership for Education, 2020). School curricula
were recommended o allow non-linear learning paths, be
more flexible and relevant to unique characteristics and
talents of students (OECD, 2019). Designing flexible learning
environments that allow all stfudents to experience 21
century skills and fulfill their potentials, the participation
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of teachers in the instructional design process is very
critical. The importance of teachers' involvement
in the instructional design process along with their
widely accepted implementations is also emphasized
in literature (Kelly, 1999; Penuel & Gallagher, 2009;
Pinto, 2005). Similarly, in Turkish context more research
studies have been carried out to empower teachers
as designers (Haciomeroglu, 2018; Ozgen, 2019;
Yurtseven & Altun, 2019). The fact that teachers create
their instructional design leads them to embrace
this insfructional design and fo implement it more
effectively (Ben-Chaim et al., 1994, Fullan & Hargreaves,
1992, Voogt et al,2016). Empowering tfeachers as
instructional designers also sfrengthens the link
between plan and implementation, thus ensuring that
high-level skills are delivered to students efficiently.

Teachers as Instructional Designers

Although teachers’ professional development (PD)
as insfructional designers are widely accepted in
the relevant literature, how teachers will achieve
this development still stands out as an open subject
for research. At this point, directing teachers too little
or too much during the design process can cause
negativity during the design process (Pinto, 2005).
Teachers were recommended to work with experts to
adopt the aims and methods of instructional design
and fo be involved in an informed design process
(Nieveen&van der Hoeven, 2011). Providing support by
teacher educators in a PD activity is useful in tferms
of both the creation of the design and the learning
processes of teachers (Clarke & Hollingsworth, 2002;
Garet et al,, 2001; Putnam & Borko, 2000). At this point,
widely accepted effective practices about PD studies
should also be considered. For example, Darling-
Hammond (2012) mentioned five important elements
of effective PD as sustainable, content-based,
embedded in professional learning communities,
and original environments that include teaching,
assessment, monitoring and reflection.

Understanding by Design

Along with the importance of empowering teachers
as instructional designers in the context of professional
development studies, the instructional design model
tfo be used in these studies also become prominent.
In this context, it becomes important to adopt an
instructional design model that is compatible with
the general objectives of education, which is holistic,
includes all stages of the teaching-learning process
and supports the tfeacher in terms of the activities fo
be carried out throughout the process.

Understanding by design (UbD) model, which
emphasizes the designer role of the tfeacher among
contemporary teaching design models and focuses
on student learning, has been a model frequently
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preferred by feachers and school administrators.
UbD is a design model that focuses on students'
understanding and accepts learning as a process
of discovery. In this process, while teachers act as
mentors and facilitators, they create their designs with
the philosophy of "backwards design”, while students
also fry to achieve permanent understandings by
exploring, questioning, and applying information fo
new areas (Yurtseven & Altun, 2019). The most distinctive
aspect of UbD is the backwards design approach.
Backward design suggests firstly determining learning
outcomes and assessment evidence, and then
planning teaching-learning activities to gain these
outcomes and evidence (Biggs & Tang, 2011; & Wiggins
& McTighe, 2005). Planning the learning process in line
with the expected outcomes of students at the end
of the process gives opportunity to focus on learning
rather than teaching. In an instructional design that
focuses on learning, content knowledge, teaching
methods and materials used are in the second place
in line with learning outcomes. In this way, UbD
has three stages: (1) identifying desired results, (2)
determining assessment evidence, and (3) planning
learning experiences and instruction (Wiggins &
McTighe, 2005). The second distinctive aspect of UbD
is that it focuses on student understanding. It suggests
that understanding associates with making inferences
and transferring the knowledge intfo new situations. It
divides understanding into six facets as explanation,
interpretation, application, perspective, empathy, and
self-knowledge (McTighe & Wiggins, 2012; Wiggins &
McTighe, 2005).

The reason why UbD is chosen for this study can
be expressed with is teacher empowering aspect,
focusing on student learning, and development
of 21st century skills. From this point of view, the aim
of the study is fo examine teachers' UbD learning
experiences within the PD program. We focused on
the research question: What are the experiences of
teachers throughout the PD program in terms of their
improvement in instructional design knowledge and
skills? To frame teachers’ narratives, we had below
sub-questions:

- How did the feachers' knowledge of UbD
design principles develop?

- How did the teachers' skills to prepare UbD
plans develop?

- What are the experiences of the teachers
about the class implementations of ftheir
instructional designs?

- How do feachers evaluate their changes in
the PD process?

- Which goal do teachers set for themselves
regarding their PD in the future?
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Method

We used the narrative study design, one of the
qualitative research designs. Qualitative research
includes studies aimed at understanding the
experiences of individuals and determining what
meanings individuals attribute to these experiences.
In the narrative studies, the experiences of individuals
related to their real-life situations are tried to be
presented within the framework of their own stories.
Individuals fell their experiences in a narrative way,
with a beginning, middle, and end (Merriam & Tisdell,
2016). Narrative studies aim to make inferences about
how individuals understand situations, others and
themselves (Polkinghorne, 2007). The difference of
narrative studies from other qualitative research
designs is that it helps others or individuals to organize
their own actions, experiences and events in a
meaningful way and relates the consequences of
actions and events over time. Within the scope of
narrative studies, some or all of the lives of individuals
can be included, as well as shorter and focused
studies (Chase, 2011).

Narrative studies should have dimensions of situation,
continuity, and interaction. Accordingly, narrative
studies are individual inferactions that take place
depending on a situation, focusing on the past,
present, and future (continuity) (Connelly & Clandinin,
1990). From this point of view, the study focused on
the changes in knowledge, skills, and attitudes of the
two teachers about the UbD process, their past and
current PD participation; and their expectations for
the future were identified. Similarly, the researchers
made suggestions for the PD process based on the
past and present experiences of the participants.
Detailed information about the participants and
the PD process was included to form the context of
the teacher's narratives. The inferaction with the
participant teachers continued at all stages of the PD
process and during the interviews.

To describe the narratives of the teachers' experiences
these steps are followed:

teachers were
from the

Before the PD process,
interviewed. Their expectations
process were asked,

- PD frainings were provided fo teachers based
on the UbD model for developing instructional
design,

- Teachers prepared their first UbD designs,

- Teachers were given feedback about their
designs in the interim meetings, and finalized
the design by making the necessary revisions,

- Teachers prepared their second, third and
fourth instructional designs respectively,

Teachers implemented the instructional
designs in the classroom,
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- Interim meetings were held with teachers to
hear their opinions about the process.

Participants

The participant teachers are one Turkish Language
and one Science teacher working in a private school
in Istanbul at the secondary school level. To present
the narratives of feachers’ learning experience we
selected two teachers from two different disciplines
and are willing fo explain their learning process in
more detail. The participant teachers were both
task oriented, they were motivated to pursue the
professional development program. Turkish language
teacher had infrinsic motivation to learn instructional
design, however, the science tfeacher is more
extrinsically motivated to complete the fasks within
the professional development program. They were
both in management positions for their departments.
In this sense, their thoughts about the professional
development program could reflect the overall
views of the ofther teachers in their departments. This
selection of participants allowed us to compare two
different stories of teachers.

Turkish Language Teacher: She graduated from
Turkish Language Teaching Undergraduate Program.
After graduation, she worked as a Turkish Language
teacher for four years at a public school, and later as
a Turkish Language teacher at private schools. She
has been working at her current school for fen years.
For the last three years, she has been working as the
secondary school vice principal as well as head of the
Turkish Language department. She completed her 24th
year in the profession. She adopts student-centered
tfeaching as a learning approach. She is a teacher
open fo innovations but accepts such innovations if
the innovations will make a difference in the teaching
environment. She prefers fo work in cooperation with
her colleagues as a professional principle.

Science Teacher: She graduated from Science
Teaching Undergraduate Program. After graduation,
she worked as a science teacher in a public school for
fwenty years, and after retiring from there, she worked
as a science teacher in private schools. She has been
working for eight years at his current school. For the
last two years, she has been the head of the science
department. She completed her 30th year in the
profession. She adopts child-centered teaching as her
learning approach. She conftributes to the innovations
suggested by the school. She believes that she will
be successful in PD training if she is given the right
consultancy.

Professional Development Process

This study was carried out fthroughout 2018-2019
academic year. The content and process of PD
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experience is arranged around two major domains:
Initial UbD Training and UbD feaching practices.
Initial UbD training included a three-day seminar
and workshop series with the aim of increasing
tfeachers’ knowledge about UbD. UbD feaching
practices domain covered teachers’ activities and
researchers’ feedback and observations. There were
four mechanisms to support UbD teaching practices:
(1) Creating instructional designs, (2) researchers’
feedback, (3) class implementations and observations,
(4) interactive meetings. Four cycles of teaching
practices took place throughout the PD process.

Before starting the PD, a meeting was held with the
school principal and two participant feachers as the
heads of science and Turkish language department.
In this meeting, researchers and teachers discussed
about professional experiences of the teachers, their
previous UbD PD experiences, and their expectations
from the new UbD PD. In the new PD process, the
teachers specifically underlined that practicality,
teamwork, guidance, supervision, and feedback
elements should be incorporated in the PD process.
The school management and the teachers also
suggested to include weekly intferactive meetings to
receive specific feedback and guidance.

First Cycle: Initial UbD Training took place within the
summer seminar program of the teachers. Besides
seminars and workshops, feachers developed their
first UbD instructional design. Researchers gave
feedback and teachers revised their designs. Teachers
mostly encountered difficulties about specifying the
big idea, formulating understanding expressions,
asking essential questions, planning student-centered
implementations, supporting individual differences,
and organizing process-oriented assessment tools.
Researchers gave their feedback specific to those
issues. After the revisions, tfeachers implemented their
first instructional design in their classes.

After the class implementations, first interactive
meeting fook place. Teachers raised time
management, classroom management,  student

motivation and permanent learning issues about
their class implementations. For the initial classroom
implementations, feachers reported not being
comfortable in the classroom as they used to be. In
this interactive meeting, additionally, researchers
provided activity samples about participatory
learning methods to be included in UbD designs Also,
reading materials about formative assessment tools
were assigned.

Second Cycle: Teachers developed their second
instructional  design. Researchers observed a
positive development especially in the use of UbD
components in the designs. Teachers used the
participatory methods in their designs, but they were
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weak in creating differentiated learning activities.
Teachers revised their second designs in line with the
researchers' feedback and implemented them in their
classes. In the second interactive meeting, tfeachers
discussed about their class implementations. Teachers
presented student products, photos, and videos from
the implementations. Particularly, students’ interest
and motivation encouraged teachers more. Teachers
reported being more comfortable and flexible than the
first class implementation. Researchers, additionally,
showed examples of differentiated learning activities.
Teachers ask their questions and were assigned with
further reading materials.

Third Cycle: Teachers developed their third
instructional design. In the third design, it was
observed that the teachers became more competent
in creating UbD designs. Researchers’ feedback in this
process consisted of infegrating formative assessment
tools and technology in their designs. Teachers
revised their third designs in line with the researchers'
feedback and implemented them in their classes.
In the third interactive meeting, teachers discussed
their class implementations. They showed the student
products, photos, and videos. In this process, teachers
mostly started a self-evaluation process. It has been
observed that they are willing to express their own
development, strengths, and weaknesses.

Fourth Cycle: Teachers individually developed their
fourth designs. The researchers reviewed the designs
and provided feedback. The designs of teachers
were very competent in ferms of UbD components.
The fourth designs were implemented in the lessons
and this time the researchers observed class
implementations. Researchers shared their notes from
the observations with the teachers.

At the end of the fourth cycle, individual inferviews
were conducted with the teachers regarding the
whole PD process.

Data Collection

The main data source of narrative study is the texts
consisted of the stories of the participants (Merriam
& Tisdell, 2016). Hence, the texts related to interviews
in which the participants describe their experiences
of instructional design from the beginning to the end
of the process constitute the primary data source of
the study. Data collected through the interviews were
supported by classroom observations and document
review fechniques.

Interview
Semi-structured, face-to-face interviews were held

with the teachers to encourage them reflect about
the professional learning process from the beginning
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until the end. Two researchers conducted the
interview together. The inferview protocol included
the following questions:

- How would you describe the instructional
design learning and development process you
have experienced since the beginning of the
school year?

- What were your views and experiences about
UbD instructional design before starting the
education process?

- How would you evaluate the UbD instructional
design fraining held within the scope of PD?
What do you think of its effectiveness?

- How would you describe your experience
when you implemenfted vyour instructional
designs in the classroom? What did you feel,
what were your students' reactions?

- What would you suggest to teachers who will
be trained about instructional design?

The inferviews lasted 60 minutes with the Turkish
Language feacher and 45 minutes with the science
teacher. The interviews were audio-recorded, and
field notes were taken by one of researchers.

Classroom Observations

Researchers observed the class implementation of
the final (fourth) designs developed by each teacher.
During the observations, the main issues were on
fo what extent teachers were able to implement
the activities in their designs, how they included
UbD principles, the communication atmosphere
they created in the classroom, time, and classroom
management, and to what extent they motivated
students to understand. The researchers acted as non-
participant observers in the classroom and took notes
regarding their observations.

Document Review

Researchers examined four UbD designs developed
by each teacher. The designs were scored according
to the UbD elements: identifying expected outcomes,
the appropriateness of the big idea, essential
questions, knowledge, skill, understanding and
fransfer expressions and the consistency between
these elements. To examine assessment evidence, the
emphasis was on the relationship between summative
and formative assessment tfools with expected
outcomes and learning activities. In planning learning
activities, WHERETO principles were examined.

Data Analysis

To analyze data from infterviews content analysis
was used. The audio recordings were converted to
text, meaningful units that would be the basis for
coding in the text were determined and coded. Both
researchers read the text many fimes and reviewed
their coding. The researchers once went through the

39

codes together, the agreed codes were accepted
directly, and the incompatible codes were discussed
and agreed. In the next step, the related codes were
brought together, and the themes were determined.
Codes and themes were presented in before and
after professional development process so that they
complement overall narrative of the teachers.

The designs developed by the teachers were put
to document analysis. The rubric related to the UbD
design principles was used for document review.

The data obtained from the notes taken during the
classroom observations were analyzed with the
descriptive analysis method.

Validity and Reliability

In qualitative approaches, credibility and consistency
for intfernal validity, transferability and confirmability
for external validity should be met (Lincoln & Guba,
1985). Firstly, a prolonged interaction with the
participants was provided in the context of PD that
contfinues throughout one academic year. Data
obtained through different tools were subjected fo
prolonged analyzes repeatedly. Researchers had the
opportunity to compare, review and confirm the data
they obtained from different tools through multiple
data collection methods, including inferviews,
classroom olbservations, document reviews, and
observation notes. All data obtained from the study
were analyzed separately by two researchers.
Shared forms of which consistency was tested, were
sent to two methodologists for expert opinion. The
data obtained from the research were explained
by giving direct quotations. In addition, the context
and process of the research were shared in detail.
To ensure the consistency of the research, the whole
process, the methods used, and the decisions taken
were recorded. In line with the research questions,
data collection tools were prepared and reported by
considering the UbD instructional design. Each step of
the research was carried out by seeing the big picture
from beginning to end. Findings were compared
with original data. The codes and themes obtained
from the data analysis and detailed findings were
shared with the participants for member checking
procedures. Participants confirmed the results found
by the researchers within the scope of data analysis
and findings.

In qualitative research, researchers are also expected
to express their view of the subject and what they
expect from the research. The study was conducted
by three researchers. The first researcher has been
working as a lecturer in the education faculty of astate
university and received a PhD degree in Curriculum
and Instruction. The second researcher ftook part
in the study received a PhD degree in Curriculum
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and Insfruction and has been working as a lecturer
at a research center of a private university. The
third researcher is a associate professor in a private
university who is also a PhD student in Curriculum
and Insfruction. All three researchers have taken
part in many national and international projects and
studies as experts in teacher education, educational
programs, and instructional design. First researcher
is editor of three books, and second researcher
confributed to wo books on UbD. Within the scope
of the current research, the first two researchers took
the role of planning, implementation, observation,
development, and feedback of PD. Three researchers
tfook equal part in the reporting of the research.

Results

The results of the study were presented chronologically
as before, during and after the PD process in
accordance with the nature of narrative research.
The answers to the research questions were discussed
under these three headings.

Before Professional Development Process

Ininterviews, teachers were asked to express their UbD
knowledge and previous learning experiences before
the PD process. Participating feachers attended a
PD for UbD-based instructional design one year ago
in the same school, but they stated that the fraining
was not generally efficient for them and created a
negative attitude at some points. With this previous
fraining, tfeachers acknowledged the concept of UbD
in insfructional design. While the Turkish Language
tfeacher associated the UbD design process with
previous knowledge in the form of designing the
lessons in the introduction, development, and
conclusion stages at this point, the science teacher
did not associate the UbD design process with any of
the processes she previously knew.

When the teachers were asked about this previous
learning experience, it was understood from their
expressions that they had a strong negative attitude,
such as, "It was horrible", "I hated it". Teachers who
define their pre-learning experiences with fthese
expressions mostly atftributed their negative aftitudes
tfo the roles of instructor-teacher and the lack of
communication with the instructor: “First, we were
passive listeners. We were in a passive position, not
in an active position.” and "there was no sincerity, we
had frouble getting feedback".

In short, teachers' expressions about their pre-
educational experiences indicated that they started
PD process with a strong negative attitude and limited
UbD knowledge.
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Professional Development Process

Teachers talked about the initial UbD training through
a more positive perspective, despite the negative
thoughts they brought fo the educational environment.
They associated these positive perspectives with the
frainer characteristics and the fraining processes
handled. By the words, “You were very sincere, we
were 4-5 groups in the activity, you saw everyone in
the group-play, | was amazed how it happened. Now
we see it foo.” and "the competence of the incoming
instructors is important to our attitude" they defined
instructors’ characteristics as sincere and competent.
The topics they highlighted the most in the training
processes were active participation and feedback
regarding the process. The Turkish Language teacher
gave an example by this expression; "We were very
active in the educatfion process, we constantly
produced something, we received very effective
feedback, it was very good that we were guided fo
do it (the plans) in a correct way."

Instructional design development, weekly
interactive meetings and observation of classroom
implementations took place at the second stage
of the PD process. For this stage, the feachers again
emphasized the importance of feedback. The
tfeachers gave detailed views on feedback and drew
aftention to the constructiveness of the process and
its being related to the teacher's field: “Your criticisms
are constructive with proper language. Therefore,
I read it again and evaluated it. This is how we
can get criticism better. Trust is won this way.” and
“seeing examples, good and bad, is an opporfunity
for improvement. It was good to get feedback on
our field. It doesn't feel good when | don't see depth
in my field.”. The teachers stated that they started to
notice the lack of knowledge in the previous fraining
during the interactive meetings. During the class
implementation, they spent effort, although they had
difficulty af the beginning.

For the research question "How do the teachers' skills to
prepare instructional design based on UbD develop?”,
four instructional designs developed by each teacher
were examined with the rubric including design
standards, and the total scores were obtained by
scoring over 3 for each criterion.

Results related to the evaluation are shown in Table 1.

Table 1 shows each teacher made a noficeable
improvement in designing unit plans in accordance
with design standards. The design skill of each teacher
showed a cerfain improvement. The improvements
were reflected in the total score and grand total scores
of the teachers in each design. However, it was seen
that the increase in the design scores of the Turkish
tfeacher was higher than the design skill of the science
tfeacher.
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Table 1.
Evaluation Results of the UbD Instructional Design

Science Turkish Language

Unit plan; l. II. M. IV. l. I M. IV.

Stage 1. Expected Outcomes

1.Describes ideas that are worth understanding/researching, transferable
and essential.

2. Defines understanding objectives as generalizations in full sentences:
Students will understand......

3. Indicates long-term transfer objectives that are desired and require real
success.

4.1t includes several essential questions that are open-ended, stimulating
and focusing on thinking.

5. Define the standards, tasks and program objectives required for all stages. 1 2 2 3 1 2 3 3

6. Define the necessary knowledge and skills fo reach understanding and
fulfill the general objectives.

7. All the elements listed above are in harmony with each other. 1 1 2 2 2 2 3 3

Stage 1 Total Points 7 n 15 17 10 14 20 21

Stage 2: Assessment Evidence

8. Defines valid assessment evidence that will lead fo all the expected out-
comes.

9. Includes authentic performance tasks based on one or more indicators of
understanding.

10. It provides enough opportunities for students to succeed. 1 1 2 2 1 1 2 2
1. It includes assessment criteria to ensure that each task is compatible with

the desired results and provides appropriate feedback on performances. 1 2 2 2 1 2 2 2
Stage 2 Total Points 3 5 8 9 5 7 9 10

Stage 3: Planning learning experiences

12. It includes learning activities and instruction to help learners to:

a. Obtain targeted knowledge and skills, 1 1 2 2 1 1 2 3
b. Make sense of big ideas, 1 1 2 3 1 2 2 3
c. Transfer what they have learned to new learning environments. 1 2 2 3 1 2 3 3

13. Uses WHERETO principles effectively to make the unit attractive to all stu-

dents.
14. All stages of the design are in harmony with each other. 1 1 2 2 1 2 2 3
Stage 3 Total Points 5 6 10 12 5 9 12 15

*1: low, 2: medium, 3: high

When the science feacher’'s UbD designs were supporting fthe summative assessment, she only
examined, it was found that there was a significant used the fools to fest students’ knowledge. On the
improvement especially in the big idea, essential other hand, in the fourth design, the performance
question, meaning and fransfer expressions. In the first  fask was clearly expressed, and in the formative
design, superficial expressions were preferred at the  assessment, feacher included tools for the evaluation
level of knowledge, but in the final design, the transfer  of the learning process as well as the assessment
between deep knowledge and real life was expressed  of the knowledge attainments. Table 3 shows the
more clearly. However, it was seen that the desired improvement on first and fourth designs in terms of
level was still not accomplished in the comprehension  UbD’s assessment and evaluation component.
statements. In Table 2, this development was shown The most significant improvement in designs was
with first and fourth design examples. seen in the preference of methods that can hook
the learners in the process. Although, the teacher
Another striking issue in the initial design, science did not include the activities that support individual
teacher did notf include the performance task differences in the first design, it was included in the

4



iejee™

Table 2.
Improvement on Expected Outcomes
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Big Idea First design

It is emphasized that weight is a force.

Fourth design

Electrical energy turns info light, heat and motion energy.

Essential question First design

Under what force does an apple standing on a free fall down from
the tree?

Fourth design

How is electrical energy fransformed into other types of energy?

Understanding First design

Student learns fo use dynamometer.

Fourth design

Student understands that there are electric charges.

Transfer First design

Student understands that the force of gravity affecting the mass
is weight.

Fourth design

Student takes the necessary precautions for the safety of life and
property by considering the implementations of grounding in daily
life and technology and emphasizes its importance when neces-
sary.

Table 3.

Improvement on Assessment and Evaluation

Summative Assessment First design

Performance Task Fourth design

Open ended exam
Performance task

Formative Assessment First design

Graphic drawing
Diagnostic branching tree

Fourth design

Question answer
Self-assessment
Experiment sheets

Table 4.
Improvement on Learning Experiences

Hooking students First design

Experiment

Fourth design

Group work
Experiment
Discussion

Tailoring learning by different  First design

needs Fourth design

In the performance task, students will be able to differentiate their
products according fo their interests and learning styles.

Table 5.
Improvement on Desired Results

Big Idea First design

The story, which is a literary genre, is divided info genres according
to the author's approach and point of view; a story can be
reproduced according fo the author's different points of view.

Fourth design

Poetry allows us to express our feelings and thoughts using few
words.

Essential question First design

What are the characteristics that allow us to classify stories as
event stories or situation stories?

Fourth design

What causes us to like some poems more and be influenced more
by these poems?

Understanding First design

Student understands the characteristics that distinguish between
situation and event stories.

Fourth design

Student understands that the subject and main emotion of the
poem are effective in determining the genre of the poem.

Transfer First design

Student gains reading pleasure and habit.

Fourth design

Student realizes that the emotion that dominates the poem
determines the genre.
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performance fask of the fourth design. Table 4 shows
the improvement on first and fourth designs.

When the Turkish Language feacher’'s UbD designs
were examined, significant improvement was
observed, especially in the big idea, essential
questions, understanding and fransfer expressions. In
the final design, it was observed that the expressions
of big ideas, essential questions, understanding, and
fransfer were clearer and encourage higher-level
thinking. UbD components were also in harmony with
each other. The first and fourth design examples of
this development were shown in Table 5.

Another noteworthy element in designs was that
evaluation fools developed in favor of the fourth
design in both quantitative and qualitative ferms. The
Turkish Language teacher included a result-oriented
performance task in the initial design and final
design. However, whereas tools examining students’
knowledge attainment were preferred in the first
design, in the latest design, fools evaluating learning
processes were included in addition tfo knowledge
acquisitions. It was seen that formative assessment
also included self-assessment tools. The first and fourth

Table 6.
Improvement on Assessment and Evaluation

design examples of this development were shown in
Table 6.

The most distinctive development in designs was
that the methods that can hook the learners in the
process were included more in the latest design. Af
the same time, implementations that allow individual
differences were used more in many sfages of the
design. In the first design, the tfeacher included only
the reading circle activity as a participatory method,
whereas in the final design, discussion, group work
and cooperative learning methods were used fo
support various skills of students. While the only
activity that fook individual differences of the students
info consideration was the reading circle in the first
design, activities addressing individual differences
were incorporated both int the learning process and
in the performance fask. The first and fourth design
examples of this development were shown in Table 7.

Researchersobservedthe classimplementation ofboth
tfeachers’ final designs. Teachers used the following
expressions regarding classroom observations while
implementing a part of their lesson designs:

Summative Assessment First design

Performance Task

Exit cards
Performance task

Fourth design

Structured grid

Aftainment test

Cooperative learning worksheet
Google form

Performance task

First design

Formative Assessment

Open ended questions
Teacher observation

Fourth design

Open ended questions
Peer-assessment
Teacher observation
Self-assessment

Table 7.
Improvement on Learning Experiences

Hooking students First design

Reading circle

Fourth design

Discussion
Group work
Cooperative learning

Tailoring learning by different  First design
needs

Students will be supported by taking different roles in the reading
circle.

Fourth design

Students will take roles according fo their individual differences in
the cooperative learning process.

Those who choose fo speak at the discussion event will be given
the opportunity.

In the performance task, students will determine the poet and
poetry according fo their interests, and they will both tell the poet

and show poetry performance according to their abilities.
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“I was excited. Nobody has been in my class
for a long time. | was excited but | said stop
to myself because everything was already
planned. The plan reduced my excitement.
When | did what | had to do, everything went
well. "~ Turkish Language Teacher

"If we hadn't received feedback, we wouldn't
have done the lesson observation process so
comfortably.” - Science Teacher

The teachers drew aftention to the fact that they
planned their UbD designs in detail and this helped
them with the implementation. They also appreciated
the feedback and guidance they received.

Researcher's observation notes, focused on student
learning, the effectiveness of the use of participatory
methods and the appropriate use of essential
questions in both feachers' lessons. At this point, the
researcher's observation nofes and the document
review results on teachers' instructional designs are
compatible with each other.

After Professional Development Process

When teachers evaluated their knowledge and
aftitudes as a result of the PD process, they described
one of the basic points they learned during the
experience of insfructional design process based on
UbD as effective planning knowledge:

“It makes the feacher's job easier. The
preparation process is difficult, but it gefs
easier afferwards, your job is easier, you are
comfortable. The units | process with UbD
became more permanent. | did not believe this
in the past, now | do.”

They stated that they can evaluate the unit holistically
regarding this planning competence, they are more
effective in classroom and fime management, and
they can ensure permanent learning by activating
students. When the teachers said that they focused
on student participation, they expressed their opinion
by; “The children are bored with everything we
do which do not make children active. It offers the
teacher an opportunity to keep the student active in
the classroom. More permanent than our lecturing”
and “It makes me plan individualized plans. | could do
it with one activity for the whole class, but | couldn't
reach all of them. It is perfect for the new generation.
We have to change because they have changed.”
Teachers' views on classroom and fime management
are as, "Planning is very important and it provides
classroom control when you have your way planned."
and ”I thought units would take longer time before,
it fakes even shorter now. It is time saving which is a
huge advantage”.
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It is noteworthy that the teacher's designing their
lessons effectively is described as a facilitating and
reloxing process. The Turkish Language feacher
expressed this situation by, “It is something that relieves
the teacher conscientiously. It also relaxes me when
I look at it as a manager. Management systems also
relax.”

When teachers were asked what new goals they
have for their PD after the process, they stated that
they wanted to improve themselves in increasing
student motivation in the first place. “More learning
techniques to increase motivation in the classroom.
This group of students is everywhere, and the most
important thing is to provide motivation for them’,
“To increase the motivation to learn. It proceeds very
well after the students have studied and produced by
themselves. We were wondering if they were learning
in chaos. They learn from each other. » and “When
I'm in class, the classroom should be well behaved, |
was a little strict, it is the only way that they can pay
attention. If they deal with something else, they can't
listen to me. But now it's different. A year and a half
ago, speaking was a chaos for me. If we change, they
will change.” statements show that teachers focus on
classroom dynamics and the student's desire to learn.

The teachers also stated that they want to focus on
differentiation to make UbD plans more effective.

Discussion

In this study, the PD process of one Turkish language
and one science teacher were examined. Teachers
worked on the UbD instructional design in the PD
process. Teachers’ experiences throughout the
learning cycles of the PD were reported in ferms of
before, during, and affter PD phases.

Both teachers stated that they had no knowledge of
UbD when they first received UbD training and that
UbD has very different elements compared o previous
designs. Teachers had little prior experience in terms
of lesson planning. Throughout their prior UbD training
experience, the main difficulty was the general
aftitude of the instructor. The instructor behaved very
cold towards them, was closed to communication,
presented the subject by simply explaining it straight
away, and teachers were passive. For this reason,
the teachers emphasized that they did not enjoy
the first UbD fraining process at all, were not willing
fo understand, and had a negative atffitfude towards
the subject. Later in the process, especially the Turkish
Language feacher was not involved in this design
process, and only the science teacher developed
the lesson design. However, because the insfructor's
feedback was limited to good, medium, and wrong
expressions for the whole design, the science teacher
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stated that she did not have any information about
where she did it wrong or right. She expressed that
her motivation for making the next design was
low and she was confused about what to do. The
Science feacher stated that she developed three
designs because the school administration asked her
to do, but she did not have enough knowledge and
skills to create UbD designs. The negative attitude
tfowards PD experiences can be attributed to the
aftitude differences between those who decide to
change (management) and practitioners (teachers)
in the literature (Maskit, 2011) and the management’s
view about teachers (Desforges, 1995; Fullan, 2007).
Also, components of the given fraining can also be
examined in relation to the design (Garet et al., 20071;
Newmann et al., 2000) and the instructor’s approach
(Harris et al., 2014). Studies related o the effect of the
instructor’s approach on PD have shown that the role
adopted by fthe insfructor and the support systems
impact has an impact on the effectiveness of PD
(Blank & de las Alas, 2009; Cavanaugh, 2013; Guskey &
Yoon, 2009; Zaslow et al., 2010).

In the context of this study, when the school
administration informed the teachers that they would
receive training for the second time from another
instructor on UbD, the teachers requested a meeting
from the instructors who would provide UbD fraining.
Also, they stated that they would express their requests
from the instructors about this process in order fo
prevent the negativity in the previous UbD fraining
experience. A meeting was held where teachers,
school administrator and instructors came together.
In this process, the teachers stated that they wanted
a sincere educational environment because they
felt more comfortable in a friendly environment and
could easily ask the questions they had in their minds.
Many sftudies have discussed the effects of teachers'
emotions on PD (Avalos, 2011; Golombek & Doran, 2014).
Studies have shown that fthe inferaction between
emotions and cognitive processes plays a role in the
tfeachers' professional identity formation (Bullough,
2009; Dang, 2013; Starkey etal, 2009). In addition,
they wanted workshops besides the seminars, which
allow them to develop UbD designs. In addition, the
teachers insisted on receiving feedback about their
work with detailed explanations, and suggestions
should be given for the proper stages of the design,
the stages they did wrong and the corrections of
their mistakes. In addition to the requests, teachers
also negotiated about holding weekly interactive
meetings to discuss about the designs and class
implementations. Researchers organized the PD
process considering the requests of the teachers and
the school management. After the initial UbD fraining,
teachers revealed that they enjoyed the process and
felt safe. The instructors’ being friendly, sincere towards
them and being competent in the activities they told
and practiced has a great effect on the formation of
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the learning atmosphere. Teachers were encouraged
to participate and to ask questions. In this way, they
developed their UbD knowledge more accurately.
The effects of mutual inferaction on learning because
of the creation of a positive learning environment in
the PD process have been discussed in the context of
socio-cultural learning theory (Mahn & John-Steiner,
2002; Vygotsky, 1994). Socio-cultural theory draws
attention to the need for feachers' cognition, emotion,
and action domains to be handled together in the
professional learning process (Golombek & Doran,
2014). In particular, a new action plan for the needs of
teachers was determined and implemented at each
interactive meeting.

Both the science teacher and the Turkish Language
teacher pointed out fthat they found a similarity
between the UbD design process with learning a new
language and that it was a difficult process as well.
UbD has many different elements compared to other
design models. Teachers' previous design experiences
include a planning process of at most two hours, while
the UbD design process includes 12-20 class hours. Due
to this unfamiliarity, teachers associated UbD learning
with a foreign language learning. In particular,
the teachers stated that they had difficulties in
formulating big ideas, deftermining performance
tasks, and planning the process according to students’
differences. Those processes do not mostly take place
in traditional planning. Therefore, it is a natural result
that tfeachers have difficulties because they do not
have experiences. Teachers were content about
detailed and consfructive feedback about their
designs, sample designs and activities relevant to
their field, and therefore, they made rapid progress
in their knowledge and skills in the design process.
These views of feachers are consistent with studies
that focus on shaping PD according to the needs of
teachers and establishing a solid support system and
contfinuous feedback (Aelterman et al., 2013; Darling-
Hammond et al., 2017). According to teachers, the
frust bond formed over time between fthe instructors
and themselves had a very important place for
the development of teachers’ UbD designing skills.
Teachers appreciated that instructors contfinuous
support, and their competence in design and fheir
guidance on the subject without offending the
teachers may have caused them to establish trust.
These components are thought to cause feachers fo
develop a positive attitude towards PD and are also
related to the effectiveness of PD (Torff & Sessions,
2008).

Both teachers stated that they were in a hurry to
complete the design at first class implementations,
therefore they did not focus much on the effect it
creates on the students. However, later, they realized
that they developed their knowledge and skills in the
design process; they learned from the experiences
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of each other at the interactive meetings; and that
they showed positive change and development in
the classroom implementations with the suggestions
of the instructors. Teachers stated that as the process
moved on, the focus in the classroom was the students'
learning. Even they changed the activities that
students did not enjoy, they kept getting feedlback from
students, and they encouraged students to work on
more original and creative fasks, both in the learning
process and performance tasks. Since teachers felt
incompetent about UbD in the first designs, they
were weak in reaching the students in the classroom
environment or in motivating the students. However,
over time, as they became competent in the design
process and understanding the basics of UbD, namely
the importance of understanding by the student,
may have led to the development of communication
and intferaction with students in the classroom. The
teachers stated that the positive development they
observed in their students created a motivating force
for them to do the next design better. As teachers saw
the positive effect of using different materials in the
classroom environment, using methods that make
the student active, receiving feedback from them,
giving opportunities to develop products; they gave
more space to that type of activities and games,
and supported students’ individual differences. This
was the most important breaking point of teachers
in the UbD design process. The positive reflection
of the ftraining they received in the classroom
environment by the students created an important
source of motivation for teachers to give importance
to the PD and to learn more about UbD designs. In the
relevant studies, the positive reflection of the subjects
and methods addressed in the PD process on the
classroom environment has been considered as one
of the most important factors in teachers’ change
(Armor & Yelling, 2007; Garet et al., 2001; Guskey, 2002,
Wayne et al., 2008).

Researchers observedimprovementin the final designs
compared to the initial UbD designs of both teachers,
with the guidance and feedback they received.
Particularly, teachers were eager to develop designs
in the desired quality as they saw the suggestions
that they received from the instructors had impact on
students’ learning in the classroom, motivation, and
products. When the designs of science and Turkish
Language teachers were examined separately, it was
observed that the designs of the Turkish Language
tfeacher showed more improvement than science
teacher’s design. The Turkish Language teacher has a
personality supporting her to ask detailed questions. In
the interactive meetings, she asked more questions to
the instructors to understand the subject. In addition,
when she thought that the designs were not of the
desired quality, she requested additional time to
complete the design. In addition, Turkish teacher had
more private school experience and spent more time
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in various PD activities. All these reasons may have
enabled the Turkish Language teacher to create UbD
designs providing reach learning opportunities for
students.

Teachers' opinions about the PD after the process
reveadled remarkable findings. Both teachers stated
at the beginning of the UbD training, they believed
UbD designs would cause difficulties in organizing
the curriculum, but the UbD designs saved time. The
teachers emphasized that determining the big idea
while planning the UbD design process provides an
important concept in determining the outline of the
subject, a main framework in teaching principles, and
enables to eliminate unnecessary details in the unif.
At this point, it is thought that the structure of the UbD
focused on essential questions designed around big
ideas helps teachers. In this way, students can reach
more meaningful meta learning outcomes (Tomlinson
& McTighe, 2006; Wiggins & McTighe, 1998). Big ideas
and essential questions force teachers to prioritize
the gains that students want to see in their lessons
(Erickson, 1998).

As another finding, the teachers stated that the
UbD design process requires effort and embracing a
holistic approach by designing was not easy. Teachers
pointed out that many factors affecting teaching were
handled separately in the previous design process, so
while having an analytical thinking structure before,
it is very important to have a holistic thinking process
when creating UbD designs. They also expressed that
it was not easy to get used to this way of thinking and
it was necessary tfo have fime. A planning process
based on UbD encourages teachers to think more
holistically by focusing on basic concepts and to build
relationship between outcomes through big ideas
(Wiggins & McTighe, 2011; Seeger et al., 2018; Virgin,
2014). Teachers emphasized that planning was very
important in the teaching process, a good planning
facilitated the class implementation process, increases
interaction, and contributes to meaningful learning. In
many studies, it was concluded that a good lesson
plan is effective in asking quality questions, increasing
classroom interaction and realization of conceptual
learning (Ding & Carlson, 2013; Drost & Levine, 2015; Li
et al., 2009).

The plans for their future PD activities were centered
around students’ needs and motivation. Teachers still
felt incompetent in differentiating activities according
to students’ needs. They wanted to participate at PD
on differentiated instruction methods, techniques,
and assessment. In addition, tfeachers stated that the
factor that determines the desired quality of activity
in classroom practices was student motivation. They
emphasized that the different interests and needs
of the students also differentiated the factors that
motivate them; so that they should refresh their
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knowledge about providing student motivation. In
this process, it emerges as a very important finding in
that the needs of students are the main determinant
in planning the PD of tfeachers (Aelterman et al., 2013;
Avalos, 2011; Desimone, 2009; Garet et.al, 2001; Guskey,
2002).

Conclusions

Based on the narratives of the teachers, we can
conclude the major effective elements of future PD as
following:

Before starting the PD process, it is necessary to have
interviews with teachers about their expectations in
terms of content and methodology. In this meeting, all
the stakeholders, i.e., instructors, school administrators,
head of the departments and teachers, should be
present. The questions such as “what are the teachers'
PD needs?” "How the fraining will be held?” "How the
process will be planned?” “What are the expectations
from teachers?” must be addressed.

In the second stage, activities should be carried out
fo establish a bond of frust between teachers and
instructors. The main subject of the present study
was UbD. UbD training was given to teachers for
three days before starting the design process. In this
process, it was revealed that the competence of the
instfructors, their communication with teachers, and
their attitude to answer the questions of teachers
are very important for teachers. Before proceeding
tfo the main design activities, ice breaker games can
be carried out to make all the stakeholders ready
for the learning process. A two-way communication
between teachers and insftructors also facilitates
professional learning process.

The tasks expected from teachers should be clearly
announced. Information and reminders about the
task deadlines will help feachers remain on fask.

Detailed feedback should be given to the designs of
the teachers. It is also effective, when, the strengths
and weakness of the designs are explained in detail
and examples specific fo the disciplines are provided.
To enable documentation, the communication about
initial, revised, and final designs should be kept in
written format.

Organizing interactive meetings to encourage
teachers share and discuss about their work and class
implementations. Giving feedback and guidance
specific to raised issues in these meetings will
contribute to the PD outcomes of teachers.

In later designs, with the consent of the teacher, the
instructors can observe the class implementations.
After the observation, teachers and the instructors
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should discuss and make new decisions about their
designs.

In long-term studies involving the PD of teachers;
when feedback is given to teachers' work, classroom
observations and meetings, the instructors should
adopt a sincere, communicative, competent, and
non-judgmental attitude.
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Abstract

Due to the COVID-19 pandemic, distance learning and sociall
isolation have dramatically changed the social and learning
experiences of adolescents. Given that social isolation can
adversely affect students’ psychosocial well-being, our
study examined the exfent to which ICT competences,
resilience, and individual types of contact with teachers
and classmates contribute to the psychosocial well-being
of lower secondary school students (N = 1,813) over an
extended period of distance learning. The questionnaires
were conducted in groups via videoconferences using the
Tka application. The structural model showed that perceived
proximity and support from teachers and classmates as
indicators of psychosocial well-being were most strongly
predicted by student resilience, teacher organization of
group work, student contact with class teachers outside of
regular school hours, and contact with classmates through
online social networks. These findings have practical
applications for feacher education and implementation in
teacher practice.

Keywords:

COVID-19, Distance Learning, Students, Psychosocial
Well-Being, Support, Proximity

Infroduction

he COVID-19 pandemic has drastically changed the

lives of children and adolescents around the world.
Much of life has come fto a standstill, including the closing
of educational institutions, the transition to distance
learning, and the requirement fo reduce interpersonal
contact (i.e., maintain social distance). Slovenian students,
similar to students in many other countries, had to engage
in distance learning for a long period of time. For students,
school is not only a place of academic learning, but also a
place of socialization, connection with peers, friends, and
adults, and a place where they receive both learning and
emotional support from peers and fteachers. Developing
and maintaining students’ social relafionships with others
therefore requires physical proximity between them - on
the way fo school, hanging out fogether in the schoolyard
or during recess and in the classroom (van den Berg, 2015).
All of these relationships are important for students’ greater
psychosocial well-being and adjustment (Allen et al., 2078;
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Law et al, 2013). The present study examined the
effects of social isolation and a drastic reduction in
direct inferactions (mostly limited to individuals within
the immediate family) on adolescents' psychosocial
well-being.

Components of Psychosocial Well-Being

Psychosocial well-being is a superordinate construct
that encompasses emotional or psychological well-
being as well as social and collective well-being
(Larson, 1996; Martikainen, 2002). It is synonymous with
‘quality of life’asawhole, asitincludes emotional, social
and physical components. In the past, the concept
was mainly used in clinical practice. For example,
Engels’ (1997) biopsychosocial model explains illness
as fthe result of an interaction between mechanisms
at the biological, psychological and social levels. In
this context, psychological and social well-being play
a protective role in the dynamic balance between
health and iliness (Fava & Sonino, 2018). With Positive
Psychology, well-being became the subject of
intensive psychological research in the 1990s. Keyes
(2007) identifies three components of psychological
well-being: emotional or subjective well-being,
psychological well-being, and social well-being. Well-
being encompasses different areas in an individual's
life. Davis (2019) writes about five domains, which we
illustrate with the example of distance learning during
the COVID-19 pandemic: (i) Emotional well-being is the
ability to cope with stress while regulating negative
emotions. For example, the student does not panic
and remains calm when unable to connect with the
teacher via videoconferencing, calls the teacher
and informs them about the connection problem. (ii)
Physical well-being is the ability fo maintain physical
condition through healthy lifestyle and good exercise
habits. For example, after sitting at the computer, the
student does some exercises 1o strengthen their spine,
and in the afternoon exercises. (i) Social well-being
is the ability to communicate with others, develop
meaningful relationships, and maintain a support
networkthathelpsanindividualto overcomeloneliness.
For example, the student is in daily contact with their
friends through social media and occasionally calls
classmates. (iv) Workplace well-being is the ability to
pursue one’s interests and learning goals, leading o
further education. The student completes learning
tasks in the e-classroom (e.g., Moodle environment,
Microsoft Teams) as assigned by the teacher. (v) Social
well-being is the ability to actively participate in the
community or environment in which the individual
lives. For example, in situations where multiple people
are present, the student behaves responsibly and
adheres to safety measures that prevent the spread of
the coronavirus. Davis (2019) emphasizes that ensuring
that an individual achieves all of these types of well-
being to some degree is necessary for overall well-
being.

52

September 2021, Volume 14, Issue 1, 51-62

Psychosocial well-being in students during the first
wave of the COVID-19 pandemic

There was little study of psychosocial well-being
in students during the first wave of the COVID-19
pandemic in the spring of 2020. Studies focused
primarily on academic issues, such as those related to
learning processes (student motivation, opportunities
to make connections or fest knowledge at a distance,
efc.) (e.g. Konig et al, 2020; Niemi & Kousa, 2020).
From a psychosocial perspective, studies on the
perception of a pandemic as a stressful situation and
on students’ and teachers’ reactions or adaptation to
it predominated (Ellis et al., 2020; Ristic Dedi¢, 2020;
Rupnik Vec et al., 2020). The results of the rare studies
on the psychosocial aspects of distance education in
the first wave of the epidemic showed the negative
consequences of such education on various aspects
of psychological well-being and mental health
among primary, secondary school and university
students. In a sample of Italian adolescents aged
13 fo 20, Buzzi et al. (2020) found that adolescents’
levels of general anxiety increased, with girls and
younger adolescents being more anxious than
others. Adolescents were anxious about the impact
of distance learning on their learning, as well as
changes in their social relationships, particularly
relationships with friends. Just over a fifth reported less
communication and meetings with friends, and at the
same time an increase in communication with friends
via online social networks, with girls significantly more
likely to communicate with friends in this way. At the
same fime, adolescents reported that in addition o
conversations with family members, conversations
with peers and friends were most important in
meeting their emotional and social needs. Ellis et al.
(2020) reached a similar conclusion among Canadian
adolescents with an average age of 17. They reported
major concerns about distance learning, both in terms
of its impact on learning performance and in terms of
deterioration of relationships with peers and friends
(41% had very strong concerns of this kind). At the
same time, the study found that the reduction in the
amount of time spent with friends was an important
predictor of their feelings of loneliness. Risti¢ Dedi¢
(2020) found that the biggest stressor for Croatian
high school students was not being able fo meet with
friends in person. A survey of Slovenian high school
students (Rupnik Vec et al, 2020) also showed that
the biggest problem with distance learning was that
they longed to see their classmates (77% of students
aged 9-12, 65% of students aged 12-15, and 54% of
stfudents aged 15-18). In general, girls experienced
such feelings more than boys. Significant deterioration
in psychosocial well-being was also found in studies
of university students, who reported increased stress,
anxiety, feelings of loneliness, and depression as a
result of reduced social networks, lack of interactions,
and less emotional support from peers and friends
(Elmer et al.,, 2020; Eving et al., 2021).
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In summary, the results of studies from the first wave
of school closures primarily show reductions in social,
emotional, and occupational well-being. In our studly,
we focused mainly on the aspect of students' social
and emotional well-being.

Indicators and Correlates of Psychosocial Well-Being

In school, students are involved in two important
social systems - relationships with tfeachers and
with classmates/peers. Perceived closeness and
support from students and teachers, as well as
feelings of loneliness or missing teachers and peers,
can be considered indicators of students’ social
and emotional  well-being. Perceived support
and closeness is established through the student's
social fies to ofther individuals, groups, and a larger
community, such as the classroom (Cooke et al., 1988).
Studies show a positive relationship between teacher
support and learning skills (Patrick et al., 2007), intrinsic
motivation (Ryan et al, 1994), and, by encouraging
student involvement, student achievement (Klem &
Connell, 2004). Some studies highlight significantly
greater teacher support for girls (Reddy et al, 2003),
while other studies report equal teacher support for
boys and girls (DeWit et al., 2010).

During COVID-19 distance learning, such support
became even more important. Teachers needed
fo ensure that sfudents remained engaged in
learning despite their physical absence (following
the teacher’s explanations in the videoconference,
finding an assignment in the e-classroom, completing
it, and sending it o the teacher for review). In distance
education, students are required to regulate their own
learning and maintain motivation to achieve learning
objectives, which they are often unable to do (Fryer &
Bovee, 2016). Therefore, in order to achieve the learning
objectives, the teacher's support is needed more than
in regular classes in school. In addition, emotional
support is also important when students face various
problems (e.g. boredom, frustration) during distance
learning.

The period of distance learning combined with social
isolation due to the containment of the spread of the
virus also changed the social lives of children and
young people dramatically. Overnight, their previous
social neftworks, in which they had been involved
in school and outside, dissolved. They maintained
them, at least in part, through online social networks,
satisfying their need to socialize in this way. Perceived
peer support has been shown in previous research
to be an important factor in maintaining adolescent
mental health, and was particularly important during
distance learning (Chaturvedi et al, 2021; Ye et al,
2020). In confrast, missing classmates and fteachers
is a feeling associated with loneliness, defined as a

53

perceived discrepancy between actual and desired
social relationships (Peplau & Perlman, 1982). Loneliness
may be due to the perceived or objective social
isolation of students. It represents a negative aspect
of students' psychosocial well-being. Most studies
from the first wave of the pandemic reported that the
respondents experienced feelings of missing someone
(Ellis et al., 2020; Eving et al.,, 2021; Risti¢ Dedi¢, 2020).
Such feelings have animportant evolutionary function,
signalling disruption to individuals and motivating
them to restore relationships (Cacioppo et al., 2015).
At the same time, these feelings can also lead to side
effects, such as a decrease in trust in others, leading
to defiant behaviour and even greater social isolation
(Cacioppo et al, 2009), or a deterioration in mental
health, including internalizing disorders (Ye et al., 2021).
A friendly peer network and good family relationships
are particularly important in preventing these feelings.

In addition fo contact with others who provide social
and emotional support, students’ ability fo cope with
stressful situations, and thus their well-being, is highly
dependent on their resilience (Scales et al.,, 2016). This
refers to the individual's ability tfo respond positively
and adapt successfully to novel or extraordinary,
persistently  difficult, or significant changes in
circumstances (Masten et al, 2004). Resilience in
children and adolescents has been found fo be
influenced by both their personality traits (infernal
sources of strength, such as high intellectual ability,
self-esteem, and strong social skills) and protective
factors in the environment as external sources of
strength, such as a positive connection with at least
one competent adult (a family member or teacher)
or peer/friend whom the children or adolescents can
trust while receiving their confidence, help, support,
and structure (Grothberg Henderson, 2005; Luthar et
al.,, 2000; Masten & Obradovic¢, 2006). Research shows
that about one third of children are able to overcome
problems that threaten their development at some
point, but two thirds of them can be classified as a
vulnerable group that needs concrete support from
the environment (Garmezy & Tellegen, 1984; Grothberg,
1995; Ye et al., 2021).

The Aim of The Study

During the COVID-19 pandemic, schools in Slovenia
were closed twice for all primary and lower and
upper secondary students — in the first wave of the
pandemic from mid-March to June 2020, and in
the second wave from mid-October to the end of
January 2020. In the first wave, the initial focus was
on developing the ICT competences of students and
teachers to connect and implement the learning
process in the first place, and on finding electronic
ways to test knowledge. In the second wave, students’
(and teachers’) basic ICT competences were already
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quite well developed, allowing them to focus more on
learning (and teaching) itself. However, in the second
wave students were exposed to prolonged social
isolation for the second time, lasting for three months.
This prolonged absence of students from school likely
had an impact on their psychosocial well-being.

This study examined the extent to which ICT
competences, resilience, and individual types of
contact with teachers and classmates contribute fo
reducing lower secondary students’ psychosocial
well-being. We focused on indicators of sfudents'
emotional and social well-being, specifically the
degree of perceived proximity and support and
feelings of missing feachers and classmates. We
examined the frequency of feachers’ contact with
sfudents in the confext of lessons when pursuing
primarily learning goals (contact via e-classes, e-mail,
and videoconferencing), as well as additional teacher
contfact with students about student problems related
tfoboth school and socialisolation. We also investigated
the relationship between student well-being and the
frequency of group work in class (which facilitates the
achievement of both learning and social integration
goals) and the frequency of contact with classmates
via online networks (where students meet their needs
for belonging, acceptance, efc. in their free time).

Because perceived proximity and support or missing
classmates or feachers are ouftcomes of students’
interactions with classmates and teachers, we
examinedwhetherthese constructscouldbe predicted
by students’ resilience, ICT competences and contact
with teachers and classmates. We hypothesized a
model in which ICT competence was assumed fo
have a positive association with psychosocial well-
being by enabling students to use ICT communication
tfools effectively and to interact with teachers and
classmates during class and with classmates in their
free time during the second COVID-19 lockdown. We
assumed positive associations between the extent of
students' contact with teachers and peers/classmates
and their psychosocial well-being, as social support is
key to overcoming various difficulties and adapting
positively to stressful situations (Borja et al, 2009;
Helgeson & Lopez, 2010; Sood et al.,, 2020). We also
hypothesized that there is a positive relationship
between resilience and students’ psychosocial well-
being, which is supported by numerous studies (Polizzi
et al,, 2020; Srivastava, 2011; Ye et al., 2020).

Method
Participants

Sample of the study included 1,813 students from 21
lower secondary schools from all statistical regions in
Slovenia. There were 669 seventh graders (36.9%), 526
eighth graders (29.0%), and 618 ninth graders (34.1%) in
the sample. Of these, 868 were boys (47.9%) and 945
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were girls (62.1%). There were no significant differences
in gender structure between grades, 4%(2) = 1.21, p =
0.55. The mean age of the students was 13.76 years (sd
=0.82).

Instruments
Data were collected through an online survey.

Fouritems asked studentsabout their ICT competences,
i.e., how well they could browse the Infernet and
use e-classrooms, e-mail, and videoconferencing.
Students responded on a 5-point scale (1 - very poor,
5 - excellent). The Cronbach's a-coefficient of internal
consistency was 0.85.

Students’ resilience was measured using the Slovenian
adaptation of the Connor-Davidson Resilience Scale
(CD-RISC-10) (Kavcic¢ et al., 2021). Participants rated on
a 5-point scale (1 - not at all, 5 - almost always) how
they cope with stressful situations, obstacles, and
changes (e.g., | can deal with whatever comes). The
extracted factor explained 73.8% of the item variance
and showed high reliability (« = 0.96).

The extent of student contact was determined by the
frequency of contact with teachers during lessons,
additional contact with class teachers, and contact
with classmates via online networks. Students rated
on a 4-point scale (1 - (almost) never, 2 - once a week,
3 - several times a week, 4 - every day) how often,
on average, they were in confact with feachers via
e-classrooms, e-mail, and videoconferencing during
the three-month distance learning period. Next,
students rated on a 5-point scale (1 - once a month,
2 - every 14 days, 3 - once a week, 4 - 2 fo 4 times a
week, b - every day) how often they had contact with
their classroom teacher in addition to the instructional
fime provided in the high school curriculum and
mandafory home instructional fime. These meetfings
fypically involve discussion of problems related fo
learning and relationships with classmates, teachers,
and otfhers.

Finally, on a é-point scale, students rated the average
daily time spent in contact with classmates through
electronic channels such as social media (FB,
Instagram, Snapchat), text messages, phone calls,
and video calls (1 - | had no contact, 2 - up to half an
hour, 3 - half an hour to an hour, 4 — 1to 2 hours, 5 —
2 to 4 hours, 6 - more than 4 hours). Additionally, on
a 5-point scale, students compared the frequency of
group work during distance learning to that in school
(1 - significantly less than in the classroom or not at
all, 3 - same as in the classroom, 5 - significantly more
than in the classroom).

Students’ psychosocial well-being was measured as
perceived closeness and support to classmates and
tfeachers and feelings of missing them. We developed
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a 17-item questionnaire in which students compared
on a b5-point scale how much they experienced
different feelings during disfance learning than they
did at school (1 - much less than before, 3 - same as
before, 5 - much more than before). Four items related
fo perceived closeness (two related to perceived
closeness to classmates, e.g. | feel that | am close fo my
classmates, and two related to perceived closeness fo
teachers, e.g. | feel that | can turn to teachers when
| need something. Nine items related fo perceived
support — three related to perceived support from
classmates (e.g. | feel | can talk to my classmates about
my feelings) and six related to perceived average
support from the teacher and perceived support from
the class teacher (e.g. | feel the teacher/class teacher
cares about me). Four items measured how much
there was a feeling of missing ofthers, with two items
related fo missing classmates (e.g., | miss hanging out
with classmates) and two related to missing teachers
(e.g., I miss direct contact with teachers).

Data Collection and Statistical Procedures

The study was approved by the Ethics Commission of
the Faculty of Arts, University of Ljubljana (application
number 211-2020). Prior to data collection, informed
consent was obfained from parents for their children's
partficipation in the study. Data were collected via
the KA web application (lka, 2021) in the first half
of January 2021. Students responded to the online
questionnaire during group videoconferences with
the assistance of school counsellors. Parental consent
wass obtained prior fo collecting data from students.
Structural equation modelling using the R lavaan
package (Rosseel, 2012) was conducted fo describe
the relationships among the variables under sftudy.
The WLSMV estimator was used due to the discrete
and largely nonnormally distributed manifest variables
(see Table 1) and multivariate nonnormality (Mardia's
bp1 estimate of multivariate skewness = 86.37, p < .007;
Mardia's bp1 estimate of multivariate kurtosis = 1789.41,
p <.0017) was used.

Scale scores were calculated as the mean or median
of responses on all scale items.

Results

The hypothesized model (Figure 1) showed a marginal
fit to the data, ¥?(594) = 168812, p < .001, CFl = 90,
RMSEA = .030, 95% CI for RMSEA = .029-.032, SRMR =
.043. This fit was achieved after the inclusion of two
pairs of correlated uniqueness (of fwo items within the
Teachers’' Support and two items within the Resilience
scale) suggested by the modification indices. The
results for the measurement part of the model in
relation to the latent variables studied are presented
in Table 1.

Descriptive stafistics for the scale scores are presented
in the upper part of Table 2. The students in our sample
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were moderately resilient and felt very competent in
using ICT. During the second wave of the COVID-19
pandemic they felt as supported and close fo their
classmates and teachers as they did before distance
learning started (2.94), but they reported missing their
classmates (3.94) and teachers more (3.33).

The lower part of Table 2 presents descriptive statistics
for single indicator items related to different types
of confact students had with their classmates and
teachers. On average, students spent 2.57 hours a day
in confact with classmates they met not only during
mandatory e-learning, but also through online social
networks, texting, phone calls, and video calls, but
there was considerable variability in the data for this
variable. Students also reported that their teachers
were less likely to give them instructions for group
work than they were in the pre-distance learning
classrooms.

Students reported that their contact with teachers
during distance learning was most offen via
videoconferencing and e-classrooms (Mdn was
several times a week), but students were less likely
fo be contacted by their teachers via e-mail (Mdn
was once a week). 41.8% of students reported having
addifional contact with their class teachers - half of
them reporfed having meetings with tfeachers once
every fwo weeks or once a month, and the other half
had more regular additional contact.

Figure 1

The Resulting Structural Model of the Relationships
Among ICT Competences, Resilience, Contact and
Psychosocial Well-being

Missing
teachers

Proximity
and Support,

Proximity™
classmates,

Proximity =
eacher.

Resilience

Missing
classmates

Note. === < .00, —» p <.05; -~ » non-significant (p > .05)
TC - teacher contfact; additional - feacher contact with students
outside regular school hours

Figure 1 shows the relationships among the
studied variables. According to the obtfained path
coefficients, student resilience, group work for school,
contact with classmates, and additional contact with
teachers confributed the most fo stfudents' perceived
proximity and support from teachers and classmates
(standardized path loadings were .24, .25, 13, and 14,
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Table 1

Descriptive Statistics for Items Included in the Model
Item M sd Y, Y, A
Resilience
Item 1 3.63 0.98 -0.46 -0.04 0.628
Item 2 3.56 0.93 -0.26 -0.24 0.745
Item 3 3.31 1.09 -0.23 -0.53 0.5627
Iltem 4 294 115 -0.04 -0.66 0.622
Item & 3.64 1.04 -0.45 -0.29 0.564
Item 6 3.86 0.99 -0.568 -017 0.679
ltem 7 3.08 114 -0.09 -0.69 0.665
Item 8 3.62 1.01 -0.35 -0.24 0.716
Item 9 3.37 1.06 -0.27 -0.40 0.756
I[tem 10 3.38 114 -0.36 -0.65 0.617
ICT competences
Browsing the Internet 4.35 0.83 -1.42 2.33 0.737
Use of e-classrooms 4.43 0.79 -1.65 2.86 0.798
Use of videoconferencing 4.58 0.72 -2.03 498 0.765
Use of e-maiil 4.44 0.85 -1.69 2.88 0.717

Missing classmartes

| miss hanging out with classmates. 4.04 1.07 -1.07 0.57 0.889
| miss being able to talk fo classmates. 3.83 1.04 -0.74 013 0.860
Missing teachers

| miss the live contact with the teachers. 3.41 1.04 -0.38 -0.10 0.910
| miss being able to talk to teachers about something. 3.26 0.95 -012 0.24 0.809
Classmate support

I have a feeling my classmates care about me. 2.78 0.80 -0.33 112 0.583
| have a feeling that one of my classmates can help me 3.09 093 -013 0.22 0.632
with schoolwork (show me how fo do something, or give me

advice).

I have a feeling that | can talk to one of my classmates about 2.82 0.96 -010 0.33 0.632

my emotions, feelings.

Teacher support

| have a feeling that teachers care about me. 3.03 0.78 -0.22 1.34 0.5654
| have a feeling that one of the teachers can help me with 3.03 0.85 -010 0.56 0.612
schoolwork (show me how to do something, or give me

advice).

| have a feeling that | can talk to one of my teachers about 2.58 0.87 -0.47 0.05 0.591
my emotions, feelings.

I have a feeling that my class teacher cares about me. 3.05 0.70 -0.32 2.66 0.569
| have a feeling that my class teacher can help me with 3.06 0.77 -0.06 m 0.687
schoolwork (show me how fo do something, or give me

advice).

| have a feeling that | can talk fo my feacher about my 272 0.79 -0.58 1.02 0.631

emotions, feelings.

Classmate proximity

I have a feeling | can turn to classmates if | need anything. 319 0.20 0.06 0.34 0.804
I have a feeling that | am close with my classmates. 2.88 0.95 018 0.24 0.732
Teacher proximity

I have a feeling | can turn to my teachers if | need anything. 313 0.82 0.05 01 0.704
| have a feeling that | am close with my teachers. 2.82 0.78 -0.26 1.44 0.796

Note. y, - skewness, y, — excess kurtosis.
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Table 2
Descriptive statistics for the constructs and single items included in the model
N M/MdnP sd/MADe Yy Y, a
Resilience 1813 3.43 0.73 -0.09 0.21 0.88
ICT competences 1813 4.44 0.66 -199 5.80 0.85
Missing classmates 1813 394 0.99 -0.92 0.47 0.87
Missing teachers 1813 3.33 0.92 -0.30 0.28 0.85
Proximity and support 1813 294 0.50 -0.30 178 0.85
Classmates contact® 1813 1.50 1.50 / / /
Group work for school 1813 219 1.01 0.78 014 /
TCe - videoconferencing® 1813 3 1 / / /
TC - e-mail® 1813 2 1 / / /
TC - e-classroom® 1813 3 1 / / /
TC - additional® contact® 757 3 1 / / /

Note. *TC - teacher contact; PMedian was calculated; °"MAD — median absolute deviation from the Median; “Number of students who
reporfed contact with class teachers (in addition to the lessons and compulsory home class periods); y, - skewness, y, — excess kurfosis.

respectively). Slightly less influential, but still significant
with regard to students' sense of proximity and
support, were contact with feachers via e-classrooms
and e-mail and ftheir ICT competences. However,
videoconferencing with teachers during COVID-19
distance learning did not contribute significantly to
students' sense of proximity and support. We also
found that students' ICT competences, their contact
with teachers via e-mail and e-classrooms, and
additional time they spent with their class feachers
were significantly related to feelings of missing
tfeachers. Similarly, ICT competences and contact
with classmates via online social networks, phone or
video calls were significantly related to feelings of
missing classmates. However, group work for school
negatively predicted feelings of missing classmates,
and the effect was small but significant.

Discussion

This study examined the extent to which students' ICT
competences, resilience, and various distfance contact
with teachers and classmates conftributed to students'
psychosocial well-being during distance learning in
the second wave of the COVID-19 pandemic (lafe
October 2020 to early February 2021). The construct
of well-being was described using the latent variables
of perceived proximity and support (which include
perceived support and proximity from classmates and
teachers), missing teachers, and missing classmates.
The results provide support for our theoretical model.

Small but statistically significant positive path
coefficients (ranging from .08 to 11) were found for
the relationships between students' ICT competence
and perceived support and proximity, and feelings of
missing classmates and teachers. ICT competence
was an important fool for students to maintain contact
with classmates (especially during their free time)
and teachers during the pandemic. Students rated
their ICT competences very high, with an average
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score of 4.44 on a 5-point scale. Research shows that
ICT competence reduced stress in adolescents even
before the pandemic by enabling them to spend
their free time online, where they gained a sense of
greater social support (Manago et al, 2012; Nabi et
al,, 2013). However, in a time of social isolation during
the pandemic, this competence was also important
for maintaining students' psychosocial well-being by
supporting communication with ofthers. For healthy,
functional development, adolescents need the
contfact with peers and adults that enables them to
meet their needs for competence, autonomy, and
connectedness (Ryan & Deci, 2000) and that motivates
them fo learn.

In the model, the three indicators of students'
psychosocial well-being were also predicted with
different types of contact with classmates and
tfeachers. During distance learning, this contact
was limited and mostly restricted to electronic
communication. Direct contact with classmates was
limited to learning situations when tfeachers organized
work in groups and fo free time confact when they
socialized through online social networks. Students
reported that there was less group work during
distance learning than at school. At the same fime,
the results showed that teachers' organization of
work in groups was important for feelings of support
and proximity with classmates (.25). In a situation
of complete social isolation, work in groups was
practically the only contact in the school context
in which students could satisfy the need for social
contfact with peers and the need for acceptance by
classmates, in addition to achieving learning goals.
However, social acceptance by peers/classmates is
particularly important in early adolescence (Wigfield
et al, 2006). Our findings support the notion that
the infroduction of computer-based collaborative
learning in distance education can promote better
learning outcomes and motivate students fo learn and
interact (Chen et al,, 2018). In studies that examined a
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fraditional learning environment prior to the pandemic
(e.g. Kyndt et al., 2013; Roseth et al., 2008), group work
was found o be effective, especially when organized
as collaborative learning. During the pandemic, group
work enabled students to talk with their peers about
the various hardships and stresses of the pandemic,
share effective coping sfrategies, and support each
other (Sood et al., 2020). In our study, higher perceived
frequency of group work was also negaftively related
to feelings of missing classmates (-.05).

To a lesser but important extent, perceived feelings
of support or proximity were related fo students'
contact with classmates via social networks (13). A
lower correlation was expected here because an
individual's social network includes classmates as well
as others who might provide support to the individual.
Research with adults and university students has
shown that individuals offen seek social support in
social networks when faced with various sfressful
experiences, and that lower levels of support received
in these networks are also associated with poorer
behavioural outcomes, such as post-traumatic stress
disorder (Brewin et al,, 2000; Ozer et. al., 2003).

Teachers' contact with students was generally tied
tfo the implementation of the learning process fo
achieve academic goals. Teachers communicated
with students indirectly (via e-classrooms and e-mail)
or directly (via videoconferencing). It was surprising
fo see that both forms of indirect communication
confributed more to students' perceived support
and proximity (.06) than direct communication via
videoconferencing (.02), since one would expect that
direct, "live" communication between teachers and
students through videoconferencing, which allows
for verbal and nonverbal communication, would
provide tfeachers with more opportunities to support
students and would be perceived by students as
providing betfter support. One possible explanation for
these findings is that contact via e-mail may be more
personal and show fteachers' special concern for a
particular student, whereas during videoconferencing
tfeachers are likely to focus primarily on instruction
(explaining and reviewing learning material). Effective
fwo-way communication during videoconferencing
may have been hindered by additional factors,
e.g. some sfudents were unable tfo connect fo the
videoconference, some lost their Infernet connection
during class, efc. In general, research on the use of
videoconferencing during the pandemic has shown
that such instruction is less personalized (Eving et
al., 2021) and that students have negative aftitudes
foward using Zoom as a videoconferencing systfem
for distance learning. They emphasize the negative
impact of such instruction on their learning experience
and motivation to learn, especially when it lasts for a
long period of time (Serhan, 2020). It seems that the
same was the case with the students in our sample.
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Some class tfeachers had additional contact outside
their home class periods, as reported by 770 of the
student respondents (42%). In these meetings, class
tfeachers talked to students about the current situation
regarding the pandemic, the difficulties they faced,
and coping sfrategies. Although these meetings tfook
place infrequently — on average once a month to
once every fwo weeks — the results show that they
confributed notably to students' perception of support
and proximity (14) and feelings of missing teachers
(.08). According to the students, these meetings
provided considerable relief, in the sense that they
then recognized that their classmates were struggling
with the same or similar difficulties, and that the
feacher encouraged and reassured them, giving
them hope that they would soon return to school.
Perceived support can act as an incentive in digital
learning situations (Fryer & Bovee, 2016), which was
important during the COVID-19 pandemic, especially
given the decline in student moftivation.

Our data also showed a positive association between
resilience and students' psychosocial well-being (.24),
which is consistent with findings from the first wave
of the spring 2020 COVID-19 epidemic showing that
university students' psychosocial well-being also
depends on individual resilience (Polizzi et al., 2020;
Srivastava, 2011; Ye et al., 2020). More resilient individuals
find it easier to tolerate stressful situations, such as
the COVID-19 pandemic, and to cope with persistent
stressors. More resilient students perceive less distress
and more support than less resilient students (Sood
& Sharma, 2020), and resilience, along with social
support, has been shown to mediate between the
stressful COVID-19 situation and acute stress problems
(Ye et al, 2027).

Conclusions

In summary, the study shows that students' resilience,
feachers' organization of group work, sfudents'
contact with class teachers outfside regular school
hours, and contact with classmates through online
social networks contributed most fo adolescents'
psychosocial well-being during distance learning.
According to Kiswardy (2013), the resilience of
adolescents in distance learning could be enhanced
by providing a safe and accepting learning and social
environment, building a sense of belonging, enabling
supportive peer relationships, creating opporfunifies
for participation in class and other school activities,
and providing learning opportunities for all students,
especially those who need additional support and
special forms of encouragement. While atftending
fo the social infegration processes among stfudents
(building belonging and supportive peer relationships)
is primarily the responsibility of the class teacher
under normal school conditions, it seems that all
tfeachers should consciously attend fo them during
distance learning, along with school counsellors. The
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findings of this study suggest that it would be useful
for teachers to organize student work in groups
more frequently during distance learning, taking
advantage of the already demonstrated positive
effects of collaborative learning on both students'
academic and social infegration outcomes (Roseth
et al., 2008). In addition, providing equal opportunities
for all students and establishing clear rules for
videoconferencing (e.g., that all students should be
connected to a videoconference with a video feed)
would likely be beneficial in facilitating students' two-
way communication with teachers and classmates.

Our study has several limitations. First, the results reflect
only the students' perspectives. It would be useful fo
confrast them with teachers' views in further research.
Second, due to the constraints of the lockdown
sifuation, our sample included only students whose
parents provided online consent for their children to
take part in our study, and thus it is very likely that we
did not receive consent from some less ICT literate
parents for their children to participate. In further
research, it would be useful to obtain additional
information about the content of contact (with both
classmates and teachers) that affect feelings of
perceived proximity and support, and fo investigate
why videoconferencing did not contribute to greater
perceived support and proximity.

We can nevertheless conclude that the results of
our study provide initial insight intfo the factors that
conftribute to the lower secondary students' perceived
proximity and support, which is an important aspect
of students' psychosocial well-being during distance
learning. These findings may be a starting point
for planning pre-service and in-service teacher
education that would enable feachers to provide
social support to their students and thus enhance
their well-being.
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Abstract

The purpose of this descriptive study is fo analyze the writings
of fourth-grade Turkish-speaking students with low vision in
terms of legibility and spelling errors. The study is a general
survey design and used the criterion sampling method.
The study group consisted of 32 students with low vision.
A Multidimensional Legibility Scale was used to evaluate
students' writing legibility. The researcher developed a
Spelling Error Evaluation Form to determine the spelling
errors. The Mann-Whitney U test and a descriptive analysis
were performed fo analyze the study data. The findings of
the study reveal that fourth-grade students' writings with
low vision were generally not legible or were legible at a
moderate level. In terms of spelling errors, it was observed
that fourth-grade students with low vision made the most
errors in letters, words, and spelling. Typing the letter smaller/
larger than the relevant range was the most frequent, and
suffix (-ki) was the least misspelled. It was observed that
fourth-grade students' legibility and spelling error scores
with low vision did not differ according to the variables
of gender, school type, and braille. Also, a significant and
negative correlation between spelling errors and legibility
scores was found. The findings are discussed within the
framework of the relevant literature and presented some
suggestions for future measures and research.

Keywords:

Students with Low Vision, Legibility, Spelling Error, Visual
Impairment, Special Education

Introduction

\/isuol impairment is considered an umbrella ferm that
includes people with low vision and those visually
impaired (blind) (Kreuzer, 2007). This concept is incorporated
in the last version of the International Classification of
Diseases (ICD-11) under visual impairment. It is classified as
follows: mild visual impairment, moderate visual impairment,
severe visual impairment, and fotal visual impairment
(blindness) (World Health Organization [WHO], 2020). The
concept of low vision is also considered a general category
within visual impairment. Visual impairment is common in
society and there are approximately 285 million people
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visually impaired worldwide, most of whom are low
vision (WHO, 2012).

In Turkey, students with low vision receive education
either in inclusive environments where they attend
with peers with normal vision or at schools for the
visually impaired, which have been opened for
visually impaired students (Yilmaz, 2020). Therefore,
the aims and achievements that students will gain are
the same. As the scope of the research is the writing
skills, when the curriculum applied to the students is
examined (Ministry of National Education [MONE],
2019), we encounter different writing acquisitions. For
example, the students are expected to acquire skills
such as writing letters and numlbers especially in the
first four years of the program. Using capital letters
and punctuation marks in appropriate places, leaving
appropriate spaces, writing numbers, question marks,
and suffix ablbreviation correctly are among the
skills they are supposed to learn. However, the study
findings reveal that the students encounter several
skills-related problems with writing.

Low vision is a visual impairment that limits the
independent display of actions or fasks associated
with seeing in daily life (Verezen, 2009). In educational
terms, it is defined as the ability of an individual o read
printed materials written in large or standard font size
with the help of magnifying glasses (Safak, 2009). In
this respect, many students diagnosed with low vision
encounter various problems in their daily lives and
academic environments. For example, they may have
difficulties reading, writing, orientation, and mobility,
or performing tasks related to the use of vision, such
as shopping and fechnology (Macnaughton et al,
2019). Students with low vision have difficulty in basic
academic skills such as writing skills. Stfudents with low
vision have two literacy tool options: printed (standard)
materials and braille (Holbrook, 2009). In other words,
students with low vision can sometimes use braille and
sometimes large font materials based on their vision
and individual needs (Yalcin, 2020).

Markowitz (2006) claimed that handwriting might be
challenging for students with low vision. McCall (1999)
stated that students with low vision may have massive,
irregular, and inconsistent letter structures and have
difficulty leaving equal space between words and
writing in a straight line and especially when the
teacher shows the shapes of the letters. It reveals the
problems experienced by students with low vision
in writing. A study by Harris-Brown et al. (2015) also
showed that the font size of students with low vision
varies. They cannot write straight, and there are
irregularities between letters and words and spaces.
Harley et al. (1997) explained that students with low
vision make different spelling errors. Examples of such
mistakes are unequal letter spacing, combined spelling
of words, difficulty in line straightness, inconsistency in
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letters, differences in size and slope in letters, omitting
words, not non-compliance with to margins.

Some situations that students with low vision have
may negatively affect their writing. In other words,
there may be many reasons why students with low
vision have difficulty in proper and good handwriting,
and these may result from several factors. For example,
motor skills (fine motor), visual factors (visual field),
and mechanical (kinaesthetic knowledge) difficulties
(Arter et al,, 1996; Kaiser et al., 2009; McCall, 1999) are
some of these factors. Due to these situations, students
with low vision may show inadequacy in writing skills,
which is considered an academic skill (Aki et al., 2008).
Successful writing depends on students' writing speed
and legibility (Atasavun Uysal & Duger, 2012). Studies
highlighted that students with low vision spend more
time writing and have lower average scores than their
peers with normal vision (Aki et al,, 2008). In a study
by Atasavun Uysal and Duger (2012), no significant
difference in the legibility scores of students with
low vision after literacy education was observed.
According to Graham et al. (1998), when students focus
on fast writing, they can ignore the importance and
legibility of an essay. Harris-Brown et al. (2015) reported
that the handwriting legibility of students with low
vision does not differ from their peers with normal
vision. In contrast, Atasavun Uysal & Aki (2012) found
that the legibility of students' writing with low vision
and students with normal vision differed significantly.
They also reported a significant relationship between
legibility and visual-motor coordination. However, the
research literature has limited studies investigating the
writing skills of students with low vision, especially when
they read and write in Turkish. These studies examined
the relationship between kinesthetic sensory and
writing performance (Aki et al.,, 2008) and writing skills
and visual-motor control (Atasavun Uysal & Aki, 2012),
the suitability of the literacy tool (Tiryaki, 2012), the
effect of literacy education on font type and font size
(Atasavun Uysal & Duger, 2012), the impact of writing
preparation material (Kirac, 2003), teaching legible
handwriting (Safak, 2011), handwriting kinematics, and
factors affecting the pencil holding position (Guven,
2020) and written expression skills (Aslan, 2020; Aslan
& Cakmak, 2020). However, in terms of legbility and
spelling errors, no studies have addressed the students'
writings with low vision. Students with low vision may
encounter certain problems in their writing skills. In
this context, we should determine the situations of
students with low vision regarding their writing skills.

The purpose of the study

This study aimed to fill the gap in the literature, based
on the lack of research, and analyze the students'
writings with low vision from legibility and spelling
errors. The study provides examples for teachers
working with students with low vision in a topic where
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the writings of students with low vision are locally
and universally integrated. Considering studies on
students' legibility and spelling errors with low vision
are limited, the results of the study would provide useful
information to educators (special education teachers)
and families. Moreover, analyzing spelling errors
will provide a rich source of information in shedding
light on specific difficulties students encountfer in
writing process (Protopapas et al., 2013). This study
aims to analyze the writings of fourth-grade Turkish-
speaking students with low vision in terms of legibility
and spelling errors. Hence, the research aims to seek
answers to the following research questions:

1. What is the legibility for the texts of fourth-
grade students with low vision?

1.1. Do the legibility scores of fourth-grade
students with low vision differ by gender,
school type, and braille?

2. What are the spelling errors made by fourth-
grade students with low vision?

21 Do the spelling errors of fourth-grade
students with low vision differ by gender,
school type, and braille?

3. Is there a relationship beftween legibility
scores and spelling error scores of fourth-grade
students with low vision?

Method
Research Design

A screening study is a research approach to describe
a past or present situation (Karasar, 2000). Screening
studies allow the investigation process to be performed
without deteriorating natural conditions or making a
changing environment. In this study, the researcher
used the legibility scale to examine students' writing
with low vision and developed an evaluation form
tfo determine spelling errors. In addition, analysis
of differences and correlation calculations were
performed in terms of the variables of gender, school
type, and braille for both conditions.

Study Group

The study group consists of 32 Turkish-speaking
students diagnosed with low vision. The students with
low vision in the study group were selected from the
students in primary schools and inclusive classes for
the visually impaired in Ankara, the capital city of
Turkey. To determine the participants, the criterion
sampling method was used. (Buyukozturk et al., 2011;
Patton, 2014; Yildirim & Simsek, 2006). In accordance
with this approach the following inclusion criteria were
employed: i) Attending the fourth grade, i) Having a
health board report regarding the vision status and not
having any additional disabilities (hearing loss, mental
disability, etc.), iii) Having functional vision skills at a
medium or good level according to Gazi Functional
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Vision Assessment Tool (Safak et al.,, 2013) and iv) Using
printed (standard) materials according to the Literacy
Tool Assessment (Tiryaki, 2012). The demographic
characteristics of students with low vision in the study
group are given in Table 1.

Table 1
Demographic Characteristics of Study Group

Variables Categories f %
Male 18 56.3
Gender
Female 14 437
Schools for the Visually Impaired 19 59.4
School Type
Inclusive Environments 13 40.6
Yes 17 531
Braille
No 16 469
Functional Medium Level 21 65.6
Vision Skills Good level 11 344

Data Collection Tools

Multidimensional Legibility Scale and Spelling Error
Evaluation Form were used as data collection tools in
the study.

The purpose of using The Multidimensional Legibility
Scale was to evaluate the legibility of the students'
writings. Yildiz & Ates (2007) developed the scale,
and Gok & Bas (2020) adapted it to basic vertical
writing. The scale consists of the following five sub-
dimensions: letter slope, spacing, size, shape, and line
straightness. The scale was developed according fo
the analytical evaluation approach. Accordingly,
they each sub-dimension was evaluated fo serve
friple grading; 3 points: sufficient, 2 points: partially
sufficient, and 1 point: not sufficient. In this context, it
can obtain a maximum of 15 points and a minimum of
5 points from the full scale. The total points received
are also categorized in three ways; 5-8.3 point range:
not legible, 8.4-11.7 point range: moderately legible,
and 11.8-15 point range: legible. A sample writing of a
student with low vision is illustrated in Figure 1.

Spelling Error Evaluation Form was utilized to identify
the spelling errors made by the fourth-grade students
with low vision. The researcher prepared the form
inspiring from several other studies on Turkish-
speaking children (e.g., Babayigit, 2019; Erden et
al, 2002; Erturk & Kucuktepe, 2019; Sugumlu, 2020;
Uludag, 2002; Yildirim, 2018). During the determination
of the items to be included in the form, the opinions
of the visually impaired education specialist (3), the
Turkish education expert (2), and the assessment
and evaluation specialist (1) were obtained. They
were asked to evaluate the items related fo spelling
errors as appropriate, be corrected, and not suitable
fo serve a friple assessment. In line with experts'
recommendations, an evaluation form consisting of
six sections and 21items was developed. The form was
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also evaluated with the help of two students who were
not included in the study group. The form consists of
the following sections with 21 items: letter (5), syllable
(3), word (3), sentence (3), spelling (4), and punctuation
(3). Calculation of spelling errors is evaluated based
on the frequency of the errors made by the students.
Table 2 shows some spelling errors from the writing
of the students with low vision regarding the spelling
error evaluation form items.

Figure 1
Sample Writing of a Student with Low Vision

September 2021, Volume 14, Issue 1, 63-77

Data Collection

The data were collected in the 2020-2021 academic
year after obtaining the ethical permission process.
In addition, as the targeted study group consists of
primary school (fourth-grade) students, the students'
parents were informed and asked to voluntarily
sign the Parent Consent Form for their children to
participate in the studly.

Table 2
Examples of Spelling Errors

Itfems

Sections

What Students Wrote

Skipping Letters

Letter Addition

Letter Mixing/Changing

Writing the Letter Smaller/Bigger than the Relevant Range

Not Writing the Letter Properly

Letter

Skipping Syllable

Syllable Addition

Syllable Separation

Syllable
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Table 2. continue
Examples of Spelling Errors

[%2]
5 Itfems What Students Wrote
9]
o]
w
Combined Spelling of the Word
Dividing the Word
g Misspelling
2
Leaving the Sentence Incomplete
Not Writing the Sentence in a Straight Line
§ Not Leaving Indents at the Beginning of a Sentence (Paragraph)
[9)
c
0]
w
Misspelling suffix (-de)
Misspelling suffix (-ki)
Misspelling Uppercase/Lowercase Letters
o
£ Misspelling Numbers
8
w
Not Using Punctuation in the Proper Place
Wrong Use of Punctuation
S Not Writing Punctuation Properly
2
2
[9)
c
S
o




iejee™

The researcher personally visited to the schools with
students with low vision and collected the dafa in
the Turkish lessons in the students' curriculum. The
student's classroom teachers and the researcher
were together during the data collection process. Due
to the COVID-19 pandemic in Turkey, the researcher
paid attention to social distance rules during the
explanation process. The classroom teachers also kept
a certain distance from the students while distributing
and collecting papers. At the begining of the lesson,
feachers introduced the researcher to the students.
The researcher brified the students about the study
and explained the purpose and scope of the study
with the information on what to do in this process and
emphasized that participation is on a voluntary basis.
He then asked students with low vision fo do free
writing. Graham et al. (2011) believed that allowing
students to write in their preferred mode increases the
validity of writing assessments. Accordingly, students
wrote about the subject they wanted without any
subject limitation. For the data collection process,
a period of 40 minutes was allocated in the Turkish
lesson. However, there was no limitation on time
and word and page counts for the students. While
the students with low vision used an average of 9.5
minutes to write, they wrote average 43 words during
this period. The students' papers were collected by the
teachers and delivered to the researcher. Afterward,
the researcher ended the data collection process by
thanking the students who participated in the study.

Data Analysis

The datfa analysis procedures of the study were
performed using the SPSS 21.0 package program.
Descriptive  analyses such as frequency (f),
percentage (%), arithmetic mean (X), and standard
deviation (sd) were used in the data analysis. Also,
normality analyses were performed. In this context,
the researcher analyzed the distribution of normality
of the scores obtained from the legibility scale and the
spelling error evaluation form from the fourth-grade
students with low vision partficipating in the study.
To check the distribution of normality, Kolmogorov-
Smirnov and Shapiro-Wilk analyses were conducted,
and thus, the Skewness and Kurtosis coefficient values
were checked. The findings of the analyses showed
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that the p values were significant (p < 0.05), and the
Skewness-Kurtosis coefficient values did not range
within the desired threshold. The significance of these
results indicates that the data do not show normal
distribution (Hair et al., 1998). According to the findings,
it would be safe to state that the data at hand do not
show a normal distribution. Therefore, non-parametric
analyses were performed in the survey. The Mann-
Whitney U test was performed to analyze whether
the data obtained from two unrelated samples
created a significant difference concerning each
other and whether the legibility and spelling error
scores of fourth-grade students with low vision differ
by gender, type of school, and braille. The correlation
between legibility and spelling errors was analyzed
using Spearman's rank correlation method.

Inter-Coder Reliability

Theinter-coder reliability of the study was performed fo
determine legibility and spelling errors were calculated
through a random sampling method for nine out
of 32 students (30%). The coder's and researcher's
evaluations for all writings were compared using the
formula "Agreement / [Agreement + Disagreement]
X 100" (House et al., 1981). According to the findings,
the inter-coder reliability for legibility was found to be
95.6% and 921% for spelling errors.

Results

The findings on the legibility of the writings of fourth-
grade students with low vision are shown in Table 3.

Table 3 shows that the writings of four students with
low vision are legible. It is noteworthy to mention
that these students are girls, participate in inclusive
environments, and do not know how to read braille.
The essays of 11 students with low vision are legible
at a moderate level. Most of these students are boys,
attend school for the visually impaired and know
how to read braille. The essays of 17 students with low
vision are not legible. The papers of more than half of
the students with low vision are not legible, and the
number of students is close to each other in terms of
gender, school type, and braille.

Table 3
Findings Regarding the Legibility Level
Not Legible Moderately Legible Legible Total
Variables Categories
f % f % f % f %
Male 10 555 8 445 - - 18 56.3
Gender
Female 7 50.0 3 215 4 286 14 437
Schools for the Visually Impaired 1 57.8 8 42.2 - - 19 59.4
School Type
Inclusive Environments 6 461 3 232 4 30.7 13 40.6
Yes 10 58.8 7 41.2 - - 17 531
Braille
No 7 46.8 4 26.6 4 26.6 15 469
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The descriptive statistics findings of the scores of the
fourth-grade students with low vision from the sub-
dimensions and the total of the legibility scale are
shown in Table 4.

Table 4
Descriptive Statistics on Scores Obtained from the
Legibility Scale

Dimensions n Min. Max. M sd
Slope 32 1.00 3.00 1.81 .78
Spacing 32 1.00 3.00 1.81 69
Size 32 1.00 3.00 1.87 .55
Shape 32 1.00 2.00 1.68 A7
Line

Straightness 32 1.00 2.00 1.37 49
Totall 32 5.00 13.00 8.56 243

Table 4 shows that students with low vision exhibited
the highest performance in the size dimension (M =
1.87) and the most inadequate performance in the line
straightness dimension (M = 1.47). The average score
they obtained from the scale was M = 8.56.

The Mann-Whitney U test was performed to determine
whether the scores of fourth-grade students with
low vision from the sub-dimensions and total of the
legibility scale differ by gender. The test results are
summarized in Table b.

Table 5
Mann Whitney U-Test Results of Legibility Scores by
Gender

) ) Mean  Sum of
Dimensions Gender N U P
Rank Rank

Male 18 14.83 26700  96.00 .222
Slope

Female 14 18.64 261.00

Male 18 16.00 270.00 9900 .261
Spacing

Female 14 1843  258.00
. Male 18 16.97 28750 11650 .658
ize

Female 14 1718 240.50

Male 18 1617 291.00 120.00 .777
Shape

Female 14 16.93 237.00
Line Male 18 16.72 301.00 122.00 .856
Straightness  Female 14 1621 22700

Male 18 16.25 27450 10350 .387

Total

Female 14 18m 263.50

The scores of fourth-grade students with low vision
obtained from the sub-dimensions of slope (U = 96.00;
p > 0.05), spacing (U = 99.00; p > 0.05), size (U = 116.50;
p > 0.05), shape (U = 120.00; p > 0.05), line straightness
(U =122.00; p > 0.05), and fotal (U = 103.50; p > 0.05)
do not make a significant difference by gender. No
difference in the scores obtained by the boys and girls
from the sub-dimensions and the total of the legibility
scale was observed.
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The Mann-Whitney U test was performed to determine
whether the scores of fourth-grade students with
low vision from the sub-dimensions and total of the
legibility scale differ by the school type. The test results
are shown in Table 6.

As Table 6 shows, the scores of fourth-grade students
with low vision obtained from the sub-dimensions
of slope (U = 109.00; p > 0.05), spacing (U = 96.50; p
> 0.05), shape (U = 106.50; p > 0.05), line straightness
(U = 89.50; p > 0.05) and total (U = 85.00; p > 0.05) do
not significantly differ by the school type. According
the table, only the scores obtained from the size (U =
74.50; p < 0.05) sub-dimension of the legibility scale
made a significant difference by the school type. The
mean rank in size sub-dimension scores revealed that
the average of students with low vision in inclusive
environments is higher than that of the students in
schools for the visually impaired.

The Mann-Whitney U test was used to see whether the
scores of fourth-grade students with low vision from
the sub-dimensions and fotal of the legibility scale
differ by braille. The test results are shown in Table 7.

As shown in Table 7, the scores that fourth-grade
stfudents with low vision obtfained from the sub-
dimensions of slope (U = 119.50; p > 0.05), spacing (U
= 108.00; p > 0.05), shape (U = 100.50; p > 0.05), line
straightness (U = 89.50; p > 0.05), and tfotal (U = 91.00;
p > 0.05) do not make a significant difference by the
braille. The scores obtained from the size (U = 74.50; p <
0.05) sub-dimension of the legibility scale significantly
differed by the braille. The findings of the mean rankin
size sub-dimension revealed that the average scores
of the students who do not know braille is higher than
the students who know braille.

Descriptive statistics of the scores obtained by fourth-
grade students with low vision from the sections
(including the sub-items) and the sum of the Spelling
Error Evaluation Form are presented in Table 8.

According to Table 8, fourth-grade students with low
vision make the most letter errors (M = 105.93), followed
by word (M = 8.78) and spelling errors (M = 7.06), at the
section level. The least a made error is at the syllable
level (M = 3.81). In the letter level spelling errors, writing
the lefter bigger/smaller than the relevant range (M =
51.68) has the highest average, and letter addition (M
=.75) has the lowest average. The most commmon error
made at the syllable level is a syllable separation (M =
1.68). At the word level, the combined spelling of the
word (M = 7.40) was observed as the most common
spelling error. At the sentence level, the most common
spelling error not writing the sentence in a straight line
(M =4.93), while less commmon one leaving the sentence
incomplete (M = .87). In the spelling errors, misspelling
uppercase/lowercase letters (M = 5.84) have the most
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Table 6
Mann Whitney U-Test Results of Legibility Scores by School Type
Dimensions School Type N Mean Rank Sum of Rank U P
. Schools for the Visually Impaired 19 16.74 299.00 109.00 6517
ope
Inclusive Environments 13 17.62 229.00
Schools for the Visually Impaired 19 16.08 286.50 96.50 256
Spacing
Inclusive Environments 13 18.58 241.50
. Schools for the Visually Impaired 19 13.92 264.50 74.50 .021*
ize
Inclusive Environments 13 20.27 263.50
sh Schools for the Visually Impaired 19 15.61 296.50 106.50 A7
ape
Inclusive Environments 13 17.81 23150
Schools for the Visually Impaired 19 14.71 279.50 89.50 120
Line Straightness
Inclusive Environments 13 1912 248.50
Total Schools for the Visually Impaired 19 14.47 275.00 85.00 135
ota
Inclusive Environments 13 19.46 253.00
*p<0.05
Table 7
Mann Whitney U-Test Results of Legibility Scores According to the Braille
Dimensions Braille N Mean Rank Sum of Rank U P
Yes 17 16.03 272.50 19.50 746
Slope
No 15 17.03 255.60
Yes 17 16.35 261.00 108.00 419
Spacing
No 15 17.80 267.00
Yes 17 13.38 22750 74.50 .014*
Size
No 15 20.03 300.50
Yes 17 14.91 253.50 100.50 204
Shape
No 15 18.30 274.50
Yes 17 14.26 242.50 89.50 .087
Line Straightness
No 15 19.03 285.50
Yes 17 14.35 244.00 91.00 163
Total
No 15 18.93 284.00
*p<0.05

common error. In punctuation errors, the average of
not using punctuation marks in the proper place (M
= 3.93) is higher than other errors. In general, when
looking at all spelling errors, the error writing the letter
bigger/smaller than the relevant range (M = 51.48)
has the highest average, and the misspelling suffixes
(-ki) (M = 15) has the lowest average. In addition, the
average of the total spelling errors of students with
low vision is M = 138.06.

The Mann-Whitney U tfest was used to determine
whether the scores obtained by fourth-grade students
with low vision from fthe sections and complete
in Spelling Error Evaluation Form create a gender
difference. The findings of the test are shown in Table
9.

Table 9 shows that spelling errors of the fourth-grade
students with low vision in letter (U = 1256.50; p > 0.05),
syllable (U =103.00; p > 0.05), word (U = 124.00; p > 0.05),
sentence (U = 120.50; p > 0.05), spelling (U = 109.50; p >
0.05), punctuation (U = 82.50; p > 0.05), and tfotal (U =
126.00; p > 0.05) do not significantly differ by gender.

The Mann-Whitney U test was performed tfo determine
whether the scores of fourth-grade students with low
vision differ from the sections of the Spelling Error
Assessment Form and their total differ by the school
type. The results are shown in Table 10.

Table 10 shows that spelling errors of the fourth-grade
students with low vision in letter (U = 119.00; p > 0.05),
syllable (U =107.50; p > 0.05), word (U = 119.00; p > 0.05),
sentence (U = 122.00; p > 0.05), spelling (U = 100.00; p
> 0.05), punctuation (U = 103.50; p > 0.05), and total (U
=117.00; p > 0.05) do not significantly differ by school

type.

To determine whether the scores of fourth-grade
students with low vision from the sections and the
sum of the Spelling Error Evaluation Form differ by
the braille, the Mann-Whitney U test performed. The
results of the test are presented in Table 11.

Table 11 shows that spelling errors of the fourth-grade
students with low vision in letter (U = 116.00; p > 0.05),
syllable (U =104.50; p > 0.05), word (U = 126.00; p > 0.05),
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Table 8
Descriptive Statistics on Spelling Errors

8 . -

% [fems n Min. Max. X sd

o)

w
Skipping Letters 32 0.00 19.00 1.68 3.51
Letter Addition 32 0.00 9.00 75 1.70
Letter Mixing/Changing 32 0.00 23.00 4.65 6.55
Writing the Letter Smallar/Bigger than the Relevant Range 32 3.00 174.00 51.68 4018

@ Not Writing the Letter Correctly 32 6.00 133.00 4715 3510

] Letter Subtotal 32 14.00 286.00 105.93 76.22
Skipping Syllable 32 0.00 13.00 1.40 3.64

° Syllable Addition 32 0.00 10.00 7 190

g Syllable Separation 32 0.00 10.00 1.68 2.33

& Syllable Subtotal 32 0.00 30.00 3.81 712
Combined Spelling of the Word 32 0.00 69.00 7.40 16.39
Dividing the Word 32 0.00 4.00 43 94

g Misspelling 32 0.00 5.00 93 1.60

< Word Subtotal 32 0.00 77.00 8.78 18.08
Leaving the Sentence Incomplete 32 0.00 6.00 .87 1.38
Not Writing the Sentence in a Straight Line 32 0.00 18.00 493 4.33

§ Not Leaving Indents at the Beginning of a Sentence 32 0.00 5.00 1.21 1.00

FE) (Paragraph)

3 Sentence Subtotal 32 1.00 21.00 7.03 5.42
Misspelling suffix (-de) 32 0.00 2.00 .53 7
Misspelling suffix (-ki) 32 0.00 1.00 15 .36

o Misspelling Uppercase/Lowercase Letters 32 0.00 22.00 5.84 590

% Misspelling Numbers 32 0.00 6.00 B3 1.31

3 Spelling Subtotal 32 0.00 23.00 7.06 6.09

c Not Using Punctuation in the Proper Place 32 0.00 18.00 393 3.77

o

E  Wrong Use of Punctuation 32 0.00 12.00 75 218

>

E’ Not Writing Punctuation Properly 32 0.00 4.00 .75 1.04

& Punctuation Subtotal 32 0.00 18.00 5.43 415

Total Spelling Errors 32 16.00 441.00 138.06 104.80
Table 9
Mann Whitney U-Test Results of Spelling Mistakes According to Gender
Sectioons Gender N Mean Rank Sum of Rank U P
Male 18 16.47 296.560 125.560 985
Letter
Female 14 16.564 231.50
Male 18 17.78 320.00 103.00 371
Syllable
Female 14 14.86 208.00
Male 18 16.61 299.00 124.00 938
Word
Female 14 16.36 229.00
Male 18 1619 291.50 120.50 .834
Sentence
Female 14 16.89 236.50
Male 18 17.42 313.50 109.50 529
Spelling
Female 14 16.32 214.560
Male 18 18.92 340.50 82.50 097
Punctuation
Female 14 13.39 187.50
Male 18 16.61 297.00 126.00 909
Total
Female 14 16.49 231.00

VAl
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sentence (U = 114.50; p > 0.05), spelling (U = 116.50; p >
0.05), punctuation (U = 103.50; p > 0.05), and total (U
= 116.00; p > 0.05) show do noft significantly differ by
braille.

The results of rank correlation coefficient are presented
in Table 12. The results of the test show that there is
a significant and negative relationship between the
spelling error scores of fourth-grade students with low
vision and their legibility scores (r = -.431, p < 0.05).
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Discussion and Conclusion

This study investigates the writings of fourth-grade
students with low vision in terms of legibility and
spelling errors. According fo study findings, the
handwriting of more than half of the students was
not legible. Handwritings of the vast majority of the
remaining sfudents were moderately legible, and
only four students wrote legible writing. According fo
McCall (1999), there are wide variations in students'
writing with low vision. Moreover, while some students

Table 10
Mann Whitney U-Test Results for Spelling Mistakes According to School Type
Sections School Type n Mean Rank  Sum of Rank U P
L Schools for the Visually Impaired 19 16.74 318.00 119.00 .863
efter
Inclusive Environments 13 1615 210.00
Syl Schools for the Visually Impaired 19 17.34 329.50 107.50 529
yllable
Inclusive Environments 13 16.27 198.560
Word Schools for the Visually Impaired 19 16.74 318.00 119.00 .860
or
Inclusive Environments 13 1615 210.00
Schools for the Visually Impaired 19 16.42 312.00 122.00 964
Sentence
Inclusive Environments 13 16.62 216.00
Sl Schools for the Visually Impaired 19 17.74 337.00 100.00 .365
pelling
Inclusive Environments 13 14.69 191.00
Schools for the Visually Impaired 19 17.55 333.50 103.50 440
Punctuation
Inclusive Environments 13 1496 194.50
Total Schools for the Visually Impaired 19 16.84 320.00 117.00 .803
otfa
Inclusive Environments 13 16.00 208.00
Table 11
Mann Whitney U-Test Results of Spelling Mistakes According to Braille
Sections Braille N Mean Rank Sum of Rank U P
Yes 17 1718 292.00 16.00 664
Letter
No 15 16.73 236.00
Yes 17 17.85 303.50 104.50 .373
Syllable
No 15 1497 22450
Yes 17 16.41 279.00 126.00 954
Word
No 15 16.60 249.00
Yes 17 17.26 293.50 114.50 .621
Sentence
No 15 16.63 234.50
Yes 17 1715 291.50 116.50 677
Spelling
No 15 15.77 236.50
Yes 17 15.09 256.50 103.50 362
Punctuation
No 15 1810 271.50
Yes 17 1718 292.00 116.00 664
Total
No 15 16.73 236.00
Table 12
Correlation Results between the Legibility Scores of Low Vision Students and Spelling Mistakes Scores
1 2
Spelling Mistakes - -431

Legibility -431*

*0<0.05
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may write correctly and legibly, others may find it
challenging to achieve their legibility and fluency
goals. This is in line with the findings revealed by other
studies. When the level of legibility was measured
in terms of slope, spacing, size, shape, and line
straightness dimensions. The findings of other studies
exaimining these dimensions revealed that the font
size of writing of students with low vision varies, and
they cannot write in a straight line (Harris-Brown et al.,
2015). Harley et al. (1997) claimed that students with
low vision had difficulty in line straightness, and there
were differences in size and slope in the letters they
wrote. In this respect, the results of this study are in line
with the findings of the provious studies.

As for the curriculum objectives (MONE, 2019), students
with low vision are expected to achieve the same
gains in writing as their peers with normal vision.
However, based on the results of this study conducted
with fourth-grade students, it would be safe to say that
the legible writing skills that students with low vision
are supposed fo acquire have not been adequately
improved.

Another finding of this study reveals that the
common errors made by fourth-grade students with
low vision are letter, word, and spelling errors. The
students made the fewest errors at the syllable level.
However, the most common error was writing the
letter smaller/bigger than the relevant size. Other
spelling errors encountered were not writing the letter
correctly, mixing/changing letters, skipping syllables,
the combined spelling of the word, not writing the
sentence in a straight line, not leaving indents at the
beginning of the sentences, misspelling uppercase/
lowercase letters, and not using the punctuation
marks in the proper place. Based on these findings, it
would be safe to say that fourth-grade students with
low vision made various spelling errors. Some previous
studies also examined students' spelling errors with low
vision. Harris-Brown et al. (2015) found that the font size
written by students with low vision varies. They cannot
write straight, and there are irregularities between
their letters and words and spaces. In another studly,
Harley et al. (1997) reported that students with low
vision made different spelling errors, such as unequal
letter spacing, the combination of words, difficulty
in line sfraightness, inconsistent letters, size and
slope differences in letters, skipping words, and not
adhering to margins. McCall (1999) stated that the
writings of students with low vision may be extensive,
irregular, and inconsistent in a letter structure. They
may have difficulty leaving equal space between
words and writing in a straight line, especially when
the teacher shows the shapes of the letters. Cakmak
et al. (2016) found that students with low vision had
difficulty writing the desired words in the notebook
and between the lines. Thus one can say that there is
a similarity between the results obtained from this and
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that of the earlier studies. Students with low vision may
experience difficulties in writing skills due to conditions
such as motor skills, visual factors, and mechanical
challenges (Arter et al., 1996; Kaiser et al., 2009; McCalll,
1999). Therefore, they may show inadequacy in writing
skills, which is an academic skill (Aki et al, 2008).
Markowitz (2006) claimed that it may be challenging
to use handwriting for students with low vision. Thus,
these factors may have influenced students' writing
skills with low vision. The performances of students
with low vision in spelling mistakes can be associated
with the aforementioned factors.

Furthermore, this study shows that fourth-grade
students' legibility and spelling error scores with low
vision did not significantly differ according to the
gender variable. Harris-Brown et al. (2015) examined
the legibility of the writing of students with low
vision according to gender. Their study revealed no
significant difference between the legibility of the
essays of male and female students. Their findings are
in line with the findings of this study. These findings
reveal that the gender variable does not predict
students' writing with low vision regarding legibility
and spelling errors.

Apart from the gender variable, another variable
examined in this study is school type. The results show
that legibility and spelling error scores of the fourth-
grade students with low vision did not significantly
differ by the school type. In the size dimension, the
scores of the students exhibit a difference by the school
type. This difference was in favor of the students in the
inclusive environments. In Turkey, students with low
vision receive education either in schools for visually
impaired or in inclusive settings. They follow the same
program as students with normal vision do. That
means MONE has adopted the normalization principle
(Cakmak et al., 2017). Therefore, it would be safe to say
that there is no difference between the achievements
aimed to be acquired by students. This study revealed
no significant difference in legibility and spelling error
scores students with low vision who attended the
school for the visually impaired and the students who
receive their educationininclusive environments. Thus,
it would be safe to say that the school type variable
does not predict students' legibility and spelling errors.

Another issue examined in this study was braille
writing. Students with low vision have two literacy
tool options: printed (standard) materials and braille
(Holbrook, 2009). Depending on their characteristics
and needs, students with low vision can use one or
both of these options. Although printed materials were
taken as a criterion for fourth-grade students with low
vision participating in the study, more than half of the
participants also knew braille. The legibility (excluding
size dimension) and spelling error scores fourth-grade
students with low vision did not significantly differ
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by the braille. This finding shows that the difference
in size dimension difference is in fovor of students
who did not know braille. In a study by Savaiono &
Hebert (2019), no difference between the mechanics
of the writing written with paper-pencil and braille
was reported. Another study reported that teachers
working students with visual impairment differ in their
beliefs about using paper-pencil and braille (Hebert
& Savaiano, 2020). The findings of this study revealed
that knowing or not knowing braille does not affect
students with low vision to write legible and accurate
handwriting.

Students with low vision made various spelling errors
that were in line with the findings of previous studies. It
was also was found that students with low vision who
read and write in Turkish make different spelling errors,
especially at the spelling level. These errors are mainly
related to the spelling of suffixes or numlbers. Similar
findings were observed in studies conducted with
students who read and write in Turkish (e.g., Babayigit,
2019; Sugumlu, 2020; Uludag, 2002). Therefore, the
language can be considered an important variable.
In this respect, it is thought that the findings obtained
from the research provide important information
from both international and national perspectives.
Another result that should be emphasized in the study
is that there is a significant and negative relationship
between spelling mistakes and legibility scores. The
tendency is that as the legibility level of the writings of
fourth-grade students with low vision increases, their
spelling errors decrease.

This study has expanded our knowledge about the
challenges the students with low vision encounter in
their school environment, but it has some limitations.
The small sample size, lack of knowledge about the
teachers' competence, and lack of addressing the
SES-related factors are issues that were not addressed.
More research is needed to address these issues
and the skill-related issues such as dimensions of
the students' writing speed, accuracy, and fluency
dimensions of the students writing.
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Abstract

The purpose of this study is to adapt Adaptation of AIR Self-
Determination- Educator Version The confirmatory factor
analysis (CFA) of the scale, which was translated into Turkish
and sfudied in ferms of language validity, was carried
out on 220 (46.8% female, 53.2% male) special education
tfeachers. Teachers answer the items in the scale by thinking
about their students. The age range of the participants in
the study was between 25 and 59, and the mean age was
3612 (sd = 7.03). Sixty-four percent of the students reflected
by the data in the study were female and thirty-six percent
were male. According to the distribufion of the disability
groups, 24% of the students had autism and 76% had an
intellectual disability. After establishing language, the
validity and reliability of the scale of analysis was examined.
I[tfem-factor structure has been tested for compliance with a
model by confirmatory factor analysis (CFA). Based on this,
five-factor structure of Adaptation of AIR Self-Determination
Scale - Educator Version has been validated. As a result
of the analysis for adaptation of Adaptation of AIR Self-
Determination Scale - Educator Version to Turkish, it can
be said that the scale is a reliable and valid measurement
tool. As a result of the measurement model, the t values of
the indicators in the measurement model were between
10.02 and 16.36 and R2 values varied between .39 and .78.
Cronbach's Alpha () internal consistency coefficient of the
scale ranged between .86 and .94. The CR values of the sub-
dimensions of the scale vary between .86 and .93, and the
AVE values between .51 and .70.

Keywords:

Self-Determination; Special Education; Intellectual Disability;
Autism

Intfroduction

n today's world, all people have the right to make decisions
about their own lives, which is one of the most natural
facts. Undoubtedly, not all people are the same, and just as
each person has individual differences, some people also
have special needs. Individuals with intellectual disability,
who are among groups that have special needs, also
have the right tfo self-defermination. Self-defermination
refers to a person’s taking responsibility for their own life
(Zhang & Benz, 2006). According to Wehmeyer (1992),
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self-determination is the body of attitudes and skills
required for an individual to act independently of
external influences and interventions and fo make
choices about their own actions as the primary
subject in their own life. To achieve these skills, the
individual must (a) act autonomously, (b) regulate
their own behaviour, (c) initiate and respond to
actions with psychological resilience, and (d) exhibit
behaviours in a self-fulfilling manner (Wehmeyer, 1997).
Self-determination is a versatile skills that includes
positive competencies, such as making choices,
decision-making, problem-solving, goal setting, goal
achievement, self-observation, self-reinforcement,
self-defense, and leadership (Wehmeyer, 1999; Martin
et al, 1995). According to another definition, self-
determination is the body of skills, knowledge, and
beliefs that enable the individual to engage in goal-
oriented, self-regulating, and autonomous behaviors.
To achieve self-determination, it is necessary that
individuals know their strengths and limits as well as
having the belief that they are capable and effective.
When individuals have these skills, they may have
more opporfunities to control their own lives and fo
take on the role of successful adults in the society
they live in (Field et al, 1998). Both environmental
and individual characteristics contribute to the
development of self-determination. Individual skills
that affect learning and development, opportunities
caught by environments and experiences, supports,
and arrangements all affect the emergence of self-
determination (Wehmeyer, 1997, 2003). According to
Wehmeyer (2007), when individuals can use their self-
determination skills, they become the primary guiding
person of their own life.

Positive  psychology involves the pursuit of
understanding optimal human functioning and
well-being and a prominent construct in positive
psychology is self-determination (Deci and Ryan
2002). Research in self-determination in positive
psychology has focused on the construct in the
context of motivational psychology, and while
research and theory in self-determination in special
education was derived from Deci Ryan's early work,
most of the theoretical perspectives within special
education have focused more broadly on self-
determination as, in essence, a personality construct
and less specifically on motivational aspects
pertaining fo self-determination (Shogren et al.,, 2015).
The topic of self-determination has been extensively
studied in the education of students with special
needs since the early 1990s (Shogren, et al., 2008).
Teaching students with special needs how o achieve
self-determination is considered the best practice
possible (Field & Hoffman, 2002), and this teaching is
extremely important, especially for adult life. However,
there is evidence that individuals with intellectual
disability can achieve self-determination when they
are provided with adequate support (Wehmeyer
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et al., 2003). It is known that adequate supports and
self-determination practices increase the academic
performance (Konrad, FowlerWalker, Test&Wood,
2007; Raley, Shogren, & McDonald, 2018), make leisure
time activities more qualified (Dafttilo & Rusch, 2012) of
students with special needs in the post-school period,
and increase the quality of life of adults with special
needs (Lachapelle et al., 2005).

Cultural differences

People become a part of the culture they live in,
and this culture affects them directly or indirectly.
According fo Shogren (2011), people in eastern cultures
may be more dependent on family goals rather than
individual goals when pursuing self-determination. In
Western cultures, on the other hand, more emphasis
is placed on individuality. In western countries,
for example, those in North America, Europe, and
Australia, people's autonomy, personal space, and
individual choices are more important (Wong et al,,
2011). Based on fthis, it can be said that individuals
with intellectual disabilities living in western countries
have more cultural opportunities to develop self-
determination skillscompared to those with intellectual
disabilities living in eastern countries. Although various
measurement tools have been developed to measure
self-determination skills in the field of infellectual
disabilities, only the Arc's Self-Determination Scale,
developed by Wehmeyer & Kelchner (1995), and the
AR, (Wolman et al.,, 1994), which is the measurement
tool of American Research Institute, were designed
to measure self-determination globally. The AIR Self-
Determination Scale had previously been translated
into Spanish (Mumbardo, Guardia Olmos, & Ging, 2018),
Norwegian (Garrels, & Granlund, 2018), and Chinese
(Wong, et al., 2017). However, there is not enough
research on the appropriateness and application
of self-determination skills to students with different
linguistic and cultural backgrounds. For this reason,
it is extfremely important to use measurement tools
that can determine the extent to which individuals
with intellectual disabilities can employ their self-
determination skills. With this purpose in mind, the
Turkish adaptation study of the educator version of
the AIR scale was carried out in this study. In addition,
self-determination studies of individuals with special
needs are currently very limited in Turkey (Orum-Cattik,
2020), and considering this limitation, it is thought that
this study will contribute both to the field of special
education and to new policies to be produced for
individuals with intellectual disabilities.

Method
In this part of the study, detailed information on the

study group, data collection, data collection tools, the
process, and data analysis was presented.
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Study Group

The study data were collected from special education
teachers. In this context, the teachers were asked to
answer questions by considering a student they were
already teaching. Therefore, two different working
groups can be mentioned. We can define these
groups as the study group that the data were collected
from and the group that was reflected by the data.
Within the scope of the validity and reliability study of
AIR SDS-TR, data were collected from seven different
geographical regions of Turkey. The confirmatory
factor analysis (CFA) of the scale, which was franslated
into Turkish and studied in terms of language validity,
was carried out on 220 (46.8% female, 53.2% male)
special education teachers. The age range of the
participants in the study was between 25 and 59, and
the mean age was 3612 (sd = 7.03). Sixty-four percent
of the students reflected by the data in the study were
female and thirty-six percent were male. According
to the distribution of the disability groups, 24% of the
students had autism and 76% had an intellectual
disability. Demographic data are shown in table 1.

Table 1.
Demographic data on participants

Student
64%

Teacher
Women 46.8%
53.2%
36,12

97%

36%
15,2%

Man

Age (Avg)
Bachelor
MD

ID

ASD

3%
76%
24%

Data Collection

During the data collection process, first, necessary
permission was obtained for the use of the
measurement fools in the study. For this purpose, Dr.
Dennis Mithaug was contacted fthrough the web
site of the University of Oklahoma Zarrow Center
regarding the measurement fool. In addition, ethical
and legal approval of Nevsehir Haci Bektas Vel
University was obtained to collect data. During the
data collection process, an informed consent form
was added to the data collection tool to inform the
partficipants about the purpose and content of the
study and to ensure the voluntary participation of all
partficipants in the study. Also, a personal information
form was used together with the measurement tools.
The administration of data collection tools took an
average of 10-15 minutes for each participant.

Data collection tools

The study dafa were collected using the AIR Self-
Determination Scale- Educator Version (A) Turkish
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Version and a Personal Information Form. Detailed
information about these data collection tools is given
below.

The personal information form: This form was used
to collect socio-demographic dafa about the
participants and to obtain information about the
study group. This form was created by the researchers
to determine the sex, grade, and age of the teachers
in the study group and the undergraduate program
they graduated from.

The AIR Self-Determination Scale - Educator Version:
There is evidence that self-determination skills are
important for young people with special needs so
that they can achieve more successful educational
outcomes and reach adult life (Wehmeyer & Schwartz,
1997). Therefore, measuring self-determination skills
is important. The AIR Self-Determination Scale was
developed by Wolman, Campeau, DuBois, Mithaug,
and Stolarski (1994). This scale was designed on three
concepts: thinking, doing, and adjusting. It was
stated that the evaluation results of this fool, which
was developed by Wolman et al. to determine the
level of self-determination in individuals with special
needs, could reveal basic information for teachers as
in individualized education programs of students. The
AIR Self-Determination Scale is suitable for all students
with and without special needs from primary school
to university level. There are three versions of the scale,
including educator form, parent form, and student
form. The educator form consists of 30 questions that
evaluate students' level of self-determination and
self-determination characteristics. This form can also
evaluate opportunities for self-determination provided
by those with whom the student shares important
relationships. In this study, the Turkish adaptation study
of the educator version of the scale was conducted.

The Implementation Process of The Study

AIR SDS Educator Version is a tool that can be used
by all educators. In the process of adapting AIR
SDS-TR to Turkish, the scale was first translated into
Turkish. The translation process was carried out in two
stages. First, the scale was translated intfo Turkish by
the researchers. Then, the items on the scale were
tfranslated independently by 7 experts, including 3
from the field of translation and interpretation, 2 from
the field of Guidance and Psychological Counselling
(GPC), and 2 from the special education field. The
translations obtained at this stage were compared and
those which were evaluated to best reflect the related
scale items were determined. Next, a draft form was
obtained and it was piloted fo 10 participants (special
education teacher) individually to test the intelligibility
of the items on the scale. Finally, a consensus was
reached on the final form of the Turkish form of the
scale by the researchers for the language validity
study.
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In the study process, first of all, analyses regarding
the adaptation process of the measurement fool
were conducted. Accordingly, descriptive statisfics
reloated fo the demographic characteristics of the
partficipants, and Confirmatory Factor Analysis
(CFA) and Cronbach's Alpha (o) internal consistency
coefficient analyses were employed for the validity
and reliability values of the measurement tools. Prior to
the study, missing values of the data sef were enfered
by determining the average scores for the dimensions.
Afterwards, the multivariate normality of data
distribution was examined by Mardia’s test. The result of
analysis showed that the Mardia’s Skewness was 93.53
(o <.001), and Mardia’s Kurtosis was 3511 (p <.001). That
means the multivariate normality requirement was
not met and data were not normally distributed. Since
Maximum Likelihood estimation is recommended

September 2021, Volume 14, Issue 1, 79-86

fo utilize in the existence of multivariate normality
(Kline, 2011), Maximum Likelihood Robust esfimation
was utilized throughout the present study. The data
were analysed using the SPSS 24.00, RStudio (Version
1.41717), and LISREL 91 software packages. In RStudio,
MVN package was used to run Mardia’s test.

Results

A first-order CFA analysis was conducted in the first
stage. The validity of the 30-item and 5- factor scale
was tested with the confirmatory factor analysis. For
the validity, first-order CFA was executed using the
maximum likelihood robust estimation method in
this phase, confirmatory factor analysis was carried
out with the data set (n = 220) without making any
modifications. After confirmatory factor analysis,
acceptable fit indexes were obtained for the five-
factor structure (Table 1)

Figure 1. Standard load values for AIR-S’ correlated factors model

=

o

=

e

=3

0.
0.

Chi-Saquare=739.33. df=395.

P-value=0.00000, RMSEA=0.063
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Table 1.
The goodness of fit indices obtained as a result of the
correlated factors model

Indices Acceptable fit Model indices
x2/df < 3 (Hair et. al.,, 2006) 1.87
RMSEA <.08 (Hair et. al., 2006) 0.06
SRMR <.08 (Hair et. al., 2006) 0.05
NFI 290 (Hair et. al., 2006) 095
NNFI 290 (Hair et. al., 2006) 0.98
CFI 290 (Hair et. al., 2006) 0.98

Some of the fit values were taken as a reference to
evaluate the statistical fit of the model. To determine
the goodness of fit of the model in this study, the
frequently used criteria, such as X? / df value, non-
normed fit index (NNFI), the root-mean-square error
of approximation (RMSEA), comparative fit index (CFl),
and standardized root mean square residual (SRMR)

were used. As seen in Table 1 and, according fo the
CFA results obtained without any modifications on
the data, the fit indices were generally in the range of
perfect fit values (Hair et. al,, 2006). In addition, as can
be seen in Figure 1, the standard load values for the
items were at acceptable levels.

An important criterion that reveals the importance of
the observed variable in terms of the latent variable is
the R? value, which shows how much each observed
latent variable can explain the variance in the
variable (Tabachnick & Fidell, 2007). Standardized
values and t and R? values of AIR Self-Determination
Scale-Educator Version are given in Table 2. Finally,
to reveal the reliability values of the scale, item-
total correlations, average variance extracted (AVE),
composite reliability (CR) and the Cronbach a values
of the sub-dimensions were examined. These values
are presented in Table 2.

Table 2.
Values for items and factors obtained as a result of the correlated factors model
t R?  Item-Total Correlation Cronbach a AVE CR
o M1 2056 0.52 67
8 M2 34.39 0.9 80
B M3 3292 0.68 78 20 60 90
S M4 2636 059 71
% M5 21.31 0.54 68
S M6 25.84 0.60 71
M7 14.48 0.40 56
M8 2144 0.54 71
M9 25.62 0.60 68 87 52 87
M10 19.72 051 66
- M1 20.60 0.52 66
3 M12 25.45 0.59 72
M13 16.04 0.43 62
M14 14.34 0.39 60
M15 20.41 0.52 70 86 51 86
§ M16 2634 0.61 69
§ M17 2625 0.61 67
9 M18 19.90 0.51 66
2 M19 20.48 0.52 69
§ M20 33.42 0.69 80
é M21 27.76 0.63 75 71 65 92
g M22 33.32 0.69 78
g M23 3299 0.68 78
3 M24 2918 0.64 77
2 M25 49.42 0.78 85
E M26 40.48 073 81
2 94
5 M27 4631 0.76 84 70 93
§ M28 36.54 0.70 83
2 M29 27.77 0.62 76
£ M30 3201 0.66 79
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As seen in Table 2, the examination of t values of the
model indicated that all olbserved variables could be
predicted by the latent variable at a significance level
of .01 Also, as a result of the measurement model, the
t values of the indicators in the measurement model
were between 10.02 and 16.36 and R? values varied
between .39 and .78. Cronbach's Alpha (a) internal
consistency coefficient of the scale ranged between
.86 and .94. The CR values of the sub-dimensions of the
scale vary between .86 and .93, and CR value of whole
scale was .89. The AVE values between .51 and .70.

Discussion

This study aimed to confirm the Turkish version of
the educator form of the AIR-Scale and to discover
the differences in the distribution of sub-dimensions
among children with special needs. The original
form of the scale consists of &5 sub-dimensions
named infernal knowledge, skills, perception, school
opportunities, and home opportunities. The findings
obtained within the scope of the study revealed that
the measurement model, which was consistent with
the original factor structure, was also supported in
the Turkish culture. In the adaptation study of the AIR-
Scale Educator Form, it was observed that the five-
dimensional structure of the scale was confirmed. The
dimensions were named knowledge, skills, perception,
school opportunities, and home opportunities, as in
the original form.

Moreover, acceptable internal consistency values
were obtained. When the absolute goodness of
fit indices of the confirmatory factor analysis are
examined, it will be seen that the X?/df ratio is below 3.
This indicates a very good model fit (Hair et. al., 2006;
Kline, 2016). RMSEA was found to be 0.06. While Hair et
al. (2006) state that this value should be less than or
equal to .80. Similarly, according to Kline (2016), SRMR
value less than or equal to 10 is considered sufficient.
Tabachnick and Fidell (2007) and Hair et al. (2006)
state that the SRMR value should be less than or equal
to .08. The SRMR value of the scale complies with
these criteria (SRMR<.08). GFI and AGFI values were
also above .09 (Hair et. al., 2006; Kline, 2005). Similarly,
when the relative fit indices (NFI, NNFI) are examined,
it will be seen that the values are above .90. When all
these findings are considered together, it will be seen
that goodness of fit indices indicate good fit.

There are different opinions in the literature about
how much the item-total correlation should be. While
BlyUkozturk (2007) stated that this value should be
above .30, Karasar (1995) stated that this value should
be above .50. When the item-total correlations of the
scale are examined, it will be seen that all of them are
above 50. When the reliability values of the scale are
examined, Cronbach's Alpha («), AVE and CR values
indicate that the scale is a reliable scale (Fornell &
Larcker, 1981). When all these findings are considered
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together, it can be thought that the Turkish version of
the educator form of the scale is a reliable and valid
measurement tool.

A literature review indicated that the educator form of
the scale, which was adapted to the Turkish language
in this study, was not adapted to different languages.
However, according to the literature, the student
form of the AIR-Scale had previously been adapted
to Turkish and the sub-dimensions had yielded results
that were consistent with the original form (Arslan &
Ozmete, 2015). Similarly, it was found that the Spanish
(Mumbardo, Guardia Olmos, & Giné, 2018), Norwegian
(Garrels, & Granlund, 2018), and Chinese (Wong, et al.,
2017) versions of the scale had also yielded results that
were consistent with the original scale.

Limitations and further research

It should be kept in mind that the sample group is
limited as the data set consists of a study group of
220 people. In addition, data were collected only
from teachers of individuals with special needs. For
this reason, necessary statistical analyses should be
conducted so that the scale can be administered
to individuals with typical development. It should be
stated that the research only covers individuals with
special needs, which is another important limitation.
In future studies, it will be useful to fest the scale
with individuals with typical development. Besides,
the relationship between the self-determination
levels of individuals with special needs and different
variables can be analysed by using this scale. As far
as it is known, the family form of the scale has not
been adapted to Turkish culture, yet. It will be useful
to conduct the adaptation study of this form in future
studies, t0o0.

Conclusions

In line with the research findings, it can be stated
that it would be useful to use the Turkish form of the
scale to evaluate the self-determination levels of the
students of special education teachers. In addition,
experimental studies can be conducted to reveal
how much training programs to be developed can
improve the level of self-determination. Furthermore,
descriptive studies can be conducted to guide
policymakers by conducting screening programs
on self-determination in special education centers.
Studies carried out for this purpose at micro and
macro levels can contribute to the development of
appropriate policies.
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Abstract

The purpose of this study is to examine first-grade students’
feelings and perceptions toward school in three elementary
schools with different socioeconomic sfatus levels in
Turkey. This qualitatively oriented multiple case study used
students’ drawings and semi-structured inferviews as data
collection methods. The findings of the study revealed that
students perceived school as a playground, a happy place,
a social environment, a physical environment, a learning or
an unfriendly environment. In this study, several differences
and similarities with respect to students’ feelings and
perceptions tfoward school are presented and discussed
based on the schools from different socioeconomic levels.
Implications and recommendations for teachers and
school administrators are provided to promote the design
of a school environment tailored fo first-graders' needs and
inferests.

Keywords:

Drawings, Feelings Toward School, First Graders, Perception of
School, School Perception, Socioeconomic Status

Introduction

hildren attend school from an early age, and the school

yedrs are a very important part of their lives. Early
school years play an important role in students’ welfare
and possible employment opportunities later in their lives
(Ekstrand, 2015). More specifically, students’ experiences
in their early years can underpin their school adjustment
and subsequent academic and social achievements, as
well as their failures concerning their education (Ladd &
Burgess, 2001; Stuhlman & Pianta, 2009). The first school
year is particularly of importance, as it provides the basis
for students’ future educational experiences (Yamag, 2014).
Students’ feelings, aftitudes, and perceptions developed
in the early school years can provide a basis for students’
interpretation of ftheir school experiences in subsequent
years (Valeski & Stipek, 2001) and can be helpful indicators of
students’ likely future success (Brock et al., 2008). This study
focused on first-grade elementary school students’ feelings
and perceptions toward school. As the conceptualization
of focal ferms in research is crucial (Cevikbas & Kaiser
2020), the concepts of perception and feeling are
explicitly defined and explained in this study to prevent
any misunderstanding or misinferpretation. Accordingly,
perception is defined as “the process or result of becoming
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aware of objects, relationships, and events by
means of the senses, which includes such activities
as recognizing, observing, and discriminating” (the
American Psychological Association [APA] Dictionary
of Psychology, 2021), and feeling is described as “a
self-contained phenomenal experience. Feelings
are subjective, evaluative and independent of the
sensations, thoughts or images evoking them” (APA
Dictionary of Psychology, 2021). Perception denotes
what someone or something symbolizes to a person
(Despagne, 2010), and feeling refers to a combination
of complex, hidden emotions, real states, and thoughts
affecting most of our attitudes (Andre, 2012).

Children’s feelings and perceptions toward school
may potentially affect several aspects, including their
academic and social performance, participation
in classroom activities, and achievement. Children
who perceive school more favorably tend to make
greater academic and social progress (Brock et al.,
2008). Similarly, children who like school are likely
to be more willing to engage in classroom activities
(Valeski & Stipek 2001). When children like school, their
academic competence is more likely to develop (Erath
et al., 2008), while their achievement will also increase
(Ireson & Hallam, 2005), and their motivation will be
higher (Anderman, 2002; Summersett-Ringgold et al,
2015). In particular, children’s feelings toward school
during the early years may have several implications
in the long run, impacting the degree to which
children participate in the classroom activities and
thereby promoting their further achievement (Ladd
et al., 2000). It should also be noted that favorable
perceptions of school are correlated with students’
and schools’ socioeconomic status (SES) (Summersett-
Ringgold et al, 2015). Students from districts of high
levels of poverty generally show poor achievement
(Pogrow, 2006) and tend to like school less (Summersett-
Ringgold et al, 2015). Similarly, schools with low
SES may offer inadequate educational materials,
extracurricular activities, and clubs serving students’
interests, further contributing o negative perceptions
of school (Summersett-Ringgold et al., 2015).

Feelings and perceptions toward school can be
explored in various ways, such as surveys (Gray
& Mclellan, 2006), metaphors (Saban, 2008), and
drawings (Yildiz 2012). Drawings can provide great
insight info children’s inner worlds and help them better
express themselves (Malchiodi, 1998; Yavuzer, 2011).
Drawings are considered one of the most common
entertaining activities that children particularly enjoy
the most, and children usually do not become bored
while drawing. Students draw their pictures intuitively
(Yolcu, 2009), and their drawings may reflect the
characters, individuals, and values important to them
and make their minds, thoughts, and experiences
visible (Michael & Rajuan, 2009). In a wide range of
studies, researchers have used students’ drawings as
a means of understanding children’s perceptions of
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various topics, such as school concept (Yildiz, 2012),
teacher-child relationship (Harrison et al., 2007), and
school violence (Yurtal & Artut, 2010).

In this study, drawings were used as an important tool
to gain insight info students’ feelings and perceptions
toward school, to reveal how students at three schools
located in at three schools in Turkey with low, middle,
and high SES perceived school and what their feelings
about school were. Several studies have investigated
students’ approaches to school, such as whether
they like school (Sahin-Sak, 2019), their feelings about
school (Valeski & Stipek, 2001), and the association
between perception of the school environment and
SES (Shackleton et al., 2018). Also, a study conducted
by Yildiz (2012) approached the concept of school and
used drawings to deftermine primary school students’
perceptions of school. However, limited studies have
conceptualized the relationship between first-grade
students’ feelings and perceptions toward school and
the schools' SES backgrounds, primarily by examining
their drawings. This qualitative study aims to fill this
research gap and is guided by the following research
question:

What are first-grade elementary school students’
feelings and perceptions foward school at three
elementary schools with different levels of SES (low,
middle, and high)?

In detail, based on the aforementioned research
question, the similarities and differences of first
graders’ feelings and perceptions toward school are
investigated by focusing on different levels of SES of
the schools attended.

Methodology
Research Design

The study was designed as a qualitatively oriented
multiple case study. In qualitative case studies, a
“bounded system” (a case) or “multiple bounded
systems” (cases) are investigated in depth (Creswell,
2013, p. 97). In particular, multiple case studies allow
researchers to identify the similarities and differences
between different cases (Stake, 1995). This study
investigates first-grade elementary school students’
feelings and perceptions foward school at three
elementary schools with different SES levels (low,
middle, and high) using their drawings and semi-
sfructured interviews. The similarities and differences
between each case were examined. Based on
their SES characteristics, each of these schools was
identified as a case.

Participants

The study data were collected primarily from
first-grade elementary school students in three
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elementary schools in Turkey. Convenience and
maximum variation sampling methods were utilized
to select the elementary schools and first-grade
students. The maximum variation sampling method
“documents unique or diverse variations that have
emerged in adapting to different conditions and
identifies important common patterns that cut
across variations” (Patton, 2002, p. 243), and boosts
the likelihood of reflecting differences and diverse
perspectives (Creswell, 2013). The three elementary
schools in one of Turkey's big cities were located
in neighborhoods characterized by different SES
levels (low, middle, and high), allowing for maximum
variation. These schools were recruited among the
districts based on the official report obtained from
the General Directorate of Development Agencies
in Turkey (Yilmaz et al, 2019). In this report, districts
were classified into different levels depending on 32
variables of SES (e. g, demographics, employment,
education, health, competitiveness, finance, and
quality of life). The characteristics of schools are briefly
detailed below.

School A

School A is a public school in a neighborhood mostly
consisting of families with low or lower-middle SES
backgrounds. The teachers reported that although
some parents are high school graduates or have
bachelor’s degrees, for the most part, the parents are
elementary school graduates, and in some cases,
illiterate. Each class has approximately 20-25 students,
and the school has a library, a science laboratory, and
a conference hall.

School B

School B is a public school in a neighborhood
comprising families with middle SES backgrounds. The
teachers reported that most of the parents are high
school graduates and some hold bachelor’s degrees.
Although there are other types of professions, the
parents are generally civil servants. The school’s
classes are relatively crowded, with approximately 30—
35 students in each class. The school has a workshop,
a science laboratory, a computer laboratory, a
gymnasium, and a conference hall.

School C

School C is a private school in a neighborhood
consisting of families with high SES backgrounds.
The teachers reported that almost all parents have
bachelor's degrees and that some parents hold
master’'s and PhD degrees. The parents are academics,
soldiers, judges, and solicitors. Each class has 20
students, and the school has a computer laboratory, a
science laboratory, a music classroom, a library, an art
room, and a dining hall.
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Overall, 40, 57, and 36 students from School A, School B,
School G, respectively, participated in the study. They
were asked to draw pictures reflecting their feelings
aond perceptions about school. Semi-structured
intferviews were, then, conducted with several
students. The researcher conferred with the teachers,
and, based on their perspectives, students who had
drawn the most salient pictures and who were best
placed to contribute to data richness were selected for
interview. The researcher aimed fo interview students
who had drawn different aspects of school, disclosing
various perspectives on school and addressing
maximum variation. The selection process yielded 24
students from School A, 18 students from School B, and
10 students from School C who participated in semi-
structured interviews. The distribution of participants
by gender and school is presented in Table 1. Each
student from School A, B, and C was named after A-S1,
A-S2, .., B-S1,B-S2, ..., C-S1, C-S2, ..., efc.

Table 1

Distribution of Participants by School and Gender
Schools Female Male Total
School A 25 15 40
School B 37 20 57
School C 19 17 36

Data Collection Instruments and Procedure

The study used students’ drawings and semi-sftructured
intferviews as the main data collection instruments. To
expand on the importance of each data collection
instrument for this sfudy, in particular, students’
drawings were acknowledged as productive and
convenient with respect to eliciting younger children’s
feelings and perceptions, as drawings offered them
the opportunity to express themselves precisely
(Walker et al., 2009). Children may be reluctant to put
what they feel and think into words; however, when
children are allowed to both draw and describe
their feelings verbally, they provide fwice as much
information as children who exclusively verbalize their
thoughts (Gross & Hayne, 1998). The interview is a crucial
instrument used in qualitative studies to determine the
essential meaning that a particular experience carries
(Merriam & Tisdell, 2016). To gain insight info first-grade
students’ feelings and perceptions about school
as much as possible, the researcher drew both on
students’ drawings and responses to semi-structured
interviews. The researcher developed a questionnaire
tfo guide the infterviews and revised it based on
fwo experts’ opinions. The interview questionnaire
consists of short open-ended guestions with respect
to students’ demographic information, the depictions
in their drawings, and their feelings and perceptions
about school. Prior to data collection, permission was
obtained from the University’s Ethics Committee fo
ensure that the instruments and their implementation
were appropriate for the first-grade students’ age
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level and their psychological development. After
the formal application, the Committee gave ethical
approval for the instruments’ application to the
research context, and written permission from the
school administrations and the participating students’
parents was obtained. The data were collected
toward the middle of the fall semester, which allowed
the students to spend a certain amount of time at
school and obtain their first experiences of the school
environment to develop feelings and perceptions
about school. The researcher then asked the first-
grade students to draw the school image in their
minds in the art lesson. Based on students’ drawings
and teachers’ suggestions, students were selected for
the interview.

Data Analysis

Two different data sources were used in this study:
students’ drawings and semi-structured interviews. To
analyze the drawings, a rubric adapted from Cevikbas
(2016) was used. In some recent studies, students’
drawings have been used as a data collection source,
and participants were asked to briefly clarify the
objects they drew and the reasons why they drew
these objects on the reverse of the paper to support
the analysis of their drawings. This study’s participants
were not yet able to write similar explanations as
it was their first semester at school, and they just
began learning to read and write. The rubric used to
analyze the students’ drawings covered the following
elements: lines, figures, body parts, emotions, and
colors. Some examples from the rubric were exhibited
as follows (see Cevikbas, 2016 for greater detail):

Lines (e.g., round and unclosed lines refer to
anxiety)

Figures (e.g., light-colored, clouds, birds, and
flowers suggest happiness; rain suggests
sadness and anxiety)

Body parts (e.g., arms extended on both
sides indicate close relationships with other

people)

Emotions (e.g., drawing oneself isolated
from others indicates feelings of rejection)
Colors (e.g., black refers to negatively
characterized figures)

To avoid misinterpretation of the students’ drawings,
interviews were used fo clarify the meaning of their
drawings in relation to school. For instance, regarding
the use of color in drawings, Yavuzer (2011) reported
that children mostly prefer colors that are attractive to
them when drawing pictures. In other words, the use
of color is individual o each child, and analysis of the
colors used by children in their drawings is complex.
As mulfiple data sources yield more comprehensive
information than a single source about students’
feelings and perceptions about school, the analysis of
the students’ drawings was additionally supported by
the interviews.
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To extract the data and reveal the key findings, the
drawings were analyzed using content analysis
(Vildinm & Simsek, 2008). The students’ drawings were
all scrutinized individually and in accordance with the
rubric, and codes were determined (see Appendix A
for an exemplar of the coding). Content analysis was
performed to analyze the student interviews. The raw
data from the interviews were initially transcribed
verbatim, and codes were specified. Following
completion of the coding, double coding was
performed. The intercoder analyzed 30% of the datq,
and 90% reliability was found based on the use of the
formula developed by Miles and Huberman (1994).
Contradictory codes were specified and discussed
until total agreement was attained. A sample analysis
of a drawing and the researcher's interpretation
is presented in Figure 1 to illustrate the analytical
approach used in this study.

Figure 1
Drawing by C-S3 and Interpretation of the Drawing by
C-S3

Detailed examination of the drawing
showed that C-S3 described the
classroom environment. There is a
teacher figure standing before the
board and there are some letters
written on the board, indicating that
the teacher is teaching something to
the students in the classroom. These
indicators demonstrated that C-S3
perceived school as a learning
environment. In the interview with
her, she stated that school was a
place where she could learn how to
read and write, and that learning
new things at school made her

happy.
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Results
School as a Playground

The results indicated that several students from all
three schools perceived school as a playground,
based on their drawings and inferviews. The students
from School A (f = 40%), School B (f = 51%), and School C
(f = 50%) included several indicators of playgrounds in
their school drawings, including playing, balloons, balls,
tfrees, schoolyard, break time, and hopscotch in the
school garden. Most students drew both schoolyards
and school buildings with students playing; however,
several students drew just the schoolyard without
the school building. Although small differences were
found among the students who drew playground
indicators, those indicators were more frequently
detected in drawings by students from Schools B and
C than those from School A.

Figure 2
Drawing Examples by A-S26, B-548, C-S16

The drawing of A-S26

The drawing of B-548
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The drawing of C-S16

As Figure 2 illustrates, A-S26 drew herself and her
friends playing together with happy faces. She drew
one of her friends playing with a ball. B-S48 drew a
school building with the schoolyard. She also drew
students with balloons in their hands, a hopscotch
game, and ringing bells as a representation of break
time. C-S16 drew himself playing with his friends in the
school. While other students drew themselves playing
outside the school building, he painted the playing
environment inside the school building.

In the interviews, more than half of the students from
all three schools indicated that school was a place
where they could perform diverse activities, such as
dancing, playing with playdough, watching cartoons,
playing basketball, and playing with friends during
break time. The students at School C, in particular,
highlighted their attendance at clubs, such as dancing
and sports clubs, at school. Students remarked during
the interviews that they felt happy while playing
with their friends during their breaks and when they
performed activities that included drawing pictures
and playing with playdough. Several students from
School A, in particular, found the time they spent at
home quite boring; however, they found their time at
school to be of good quality and enjoyable because
of the positive environment there. Several quotations
from student interviews that illustrate these findings
are presented as follows.

“I feel happy at school because | play with my friends.
We play tag and blind man’s bluff. They are very
entertaining.” (A-S9)

“I generally feel happy at school because | can play
with my friends during breaks and learn lots of things
at school.” (B-S3)

“The thing | like most at this school is attending student
clubs. Thanks to these clubs, | can do what | want at
school. For example, at the club for entertainment, |
can play with balls. There are other clubs in which |
can learn to play instruments, do sports, dance, efc.”
(C-S¢)
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School as a Happy Place

Most students in the study perceived school as a
happy place—that is, a place where students feel
happy—and illustrated the school using bright and
warm colors. The indicators used in the drawings to
represent school as a happy place included happy
faces, butterflies, flowers, birds, a smiling sun, rainbows,
school with a red roof, bright, warm, and favorite
colors, and elaboration of the school drawings with
hearts and stars. Students from School A (f = 70%),
School B (f = 75%), and School C (f = 65%) drew those
indicators in their drawings. Although the results were
relatively close, it was observed that slightly more
students from schools A and B perceived school as a
happy place than students from School C.

Figure 3
Drawing Examples by A-S14, B-S45, C-S13
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The drawing of A-S14

The drawing of C-S13
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The drawings in Figure 3 indicate that A-S14 used
warm and bright colors, such as pink and green, to
represent the school building in addition to including
flowers. B-S45 chose his favorite soccer feam'’s colors
(red and yellow) to paint the school building and drew
smiling, happy students. C-S13 used hearts, flowers,
and shapes to decorate their school picture. Although
black is used in the picture, it was observed that warm
colors were dominant.

The interviews supported the analysis of the drawings.
Approximartely half of the students from School A, less
than half of the students from School B, and several
students from School C reported that they felt happy
at school and liked school, particularly indicating their
perceptions of the school’s interior, the schoolyard,
and the classroom. A-S5 shared her feelings as
follows: “I like school and feel happy at school since
we can go to the schoolyard during the long breaks
and | look at the trees there, which makes me very
happy.” The students also described their happiness at
school, describing it as colorful and big. To illustrate,
B-S18 indicated: “Our school and classroom are highly
colorful, as | expected. Therefore, | feel very happy
at my school.” Similarly, C-S9 emphasized this fact,
saying, “I like school and the school garden as it is big,
and | can play in the schoolyard with my friends. | am
happy to be at school.”

School as a Social Environment

The social environment embodies “the immediate
physical surroundings, social relationships, and
cultural milieus within which defined group of people
function and interact” (Barnett & Casper, 2001, p. 465).
The study considered the social environment as an
environment where students can make friends and
develop good relationships with their teachers and
peers. Students from all three schools drew pictures
representing their interaction with their tfeachers and
peers. Three students from School A (f = 8%) and four
students from School B (f = 7%) drew the teacher figures
proportionately larger and smiling, indicating that
they value their teachers highly. Several students—
five from School A (f = 13%) and three from School B
(f = 5%)—drew their teachers with arms extended at
both sides and large eyes, perhaps as indicators of the
teachers’ close relationships with their students. Similar
to the teacher figures in drawings, students mainly
drew their peers with smiling faces, arms extended
on both sides, and large eyes. The drawings clearly
portrayed students’ close relationships with their
peers, which may indicate that school functions as a
place in which they can make friends and maintain
friendships.



Figure 4
Drawing Examples by A-S17, B-S35, C-S18
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As shown in Figure 4, A-S17, B-35, and C-S18 illustrated
their teachers larger with smiling faces and arms
extended to either side. This may signify that they
attach great importance to their teachers, and they
consider them valuable in their lives and enjoy a
close relationship with their teachers. For instance,
A-S17 drew the teacher figure larger than the school
building, and B-S35 drew the teacher figure almost
the same height as the school building, which may
mean either that the teacher is more important for
the student than the school itself or that the teacher
and school are of equal importance to them. The
students also drew their peers with smiling faces and
arms extended to both sides, which may signify their
close relationships with their peers.

Students’ inferviews are in line with these findings.
They reported that they perceived school as a social
environment. More than half of the students at schools
A, B, and C described school as a place where they
can make friends, become socialized, and enjoy good
relationships with their teachers and peers. Regarding
their feelings about school, they stated that they liked
school because their teachers liked them and did not
get angry with them; they could make friends, had
many friends at school, and had conversations with
their friends. Examples from students’ interviews are
presented below.

“I like school because | have good friends and
teachers at school. | talk to my friends and my teacher,
and I learn many things thanks to my teacher.” (A-S10)
“I have a good relationship with my friends and my
teacher. My teacher lets us play together and talk
about things at school.” (B-S9)

“| feel happy when | have friends at school. | play
games of ninja and robot with my close friends. We
act out as in a movie, and we each have a role.” (C-
S5)

School as a Physical Environment

Analysis of the sftudents’ drawings showed that
students perceived school as a physical environment,
drawing the schools’ physical characteristics of the
school and various parts, such as the school building
itself, the schoolyard, the canteen, the gymnasium,
the drama hall, and the classroom. The students from
School A (f = 58%), School B (f = 84%), and School C
(f = 72%) drew the school building itself to reflect the
image in their minds.

While the school buildings drawn in more than half of
the drawings resembled the students’ actual school
buildings, nearly half of the students drew school
buildings that are different from their actual schools.
Several students from schools A and B drew flags near
the school building, while no students from School C
included flags. Moreover, two students from School B
drew their dream school, and another student from
School B drew the school building to resemble her
kindergarten.
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All students drew the school building with a schoolyard.
One student from School A, two students from
School B, and five students from School C drew their
classrooms. Several students from School B also drew
canteens and gymnasiums, as these were present in
their school environment.

Figure 5
Drawing Examples by A-S2, B-S7, C-S4
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As illustrated in Figure 5, A-S2 drew the school building
with the schoolyard illustrated with a flag nearby.
Rather than the school building, B-S7 drew the
classroom with a board, cupboards, and the teacher’s
table, and described their classroom environment.
C-S4 drew the school building only to refer to the
school image. The drawings illustrated that students
from all three schools mostly painted their actual
school and classroom environments in their drawings.

Apart from the various school departments —
for instance, schoolyards, classrooms, and school
buildings—six students from School A and fwo
students from School C preferred to draw their
homes, indicating that they perceived their schools
as resembling their homes. Furthermore, one student
from School C drew a castle because she associated
school with a castle. Sample drawings are presented
in Figure 6.

Figure 6
Drawing Examples by A-S24, C-S1

The drawing of A-S24

The drawing of C-S1
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The student interviews generated several metaphors
for the home figures drawn by students. Metaphors
can leave fraces of reflections of one’s worldview and
perceptions (Postman, 2011); they can serve as clues
for the students’ perceptions of school.

In the interviews, students revealed that their schools
and homes were similar in various aspects, such as
appearance. More than half of the students from
schools A and B and nearly half of the students from
School C in the inferviews used a home metaphor for
school. To illustrate, A-S3 expressed herself as follows:
“School is like our second home. | study and play both
at school and home. They are alike.” Similarly, B-S4
pointed out that school was like her home, saying,
“The school is like our home, and | feel like | am at
my home.” C-S3 came up with the same metaphor,
stating, “Our home comes to my mind in relation to
school. In my opinion, school resembles our home.”

School as a Learning Environment

A comprehensive analysis of the data from students’
drawings and interviews showed that several students
perceived school as a learning environment. The
students drew the classroom environment with desks,
boards, letters on the board, and teacher figures
teaching students as indicators of school as a learning
environment. One student from School A (f = 2.5%),
three students from School B (f = 5%,) and two students
from School C (f = 5.5%) described school as a learning
environment and drew accordingly. Although few
differences were observed among the number of
students drawing the learning environment indicators,
more students from schools B and C perceived school
as a learning environment. Sample drawings are
presented in Figure 7.

Figure 7
Drawing Examples by A-S40, B-S51, C-S6
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The drawing of A-S40

The drawing of C-S6

While relatively few drawings reflected perceptions
of school as a learning environment, more students
in the interviews described school as an environment
for learning new things. Several students from all three
schools reported that school was a place for them to
learn new things, such as reading, writing, counting,
mathematics, important virtues like respect, studying,
and doing homework. They also emphasized in the
interviews that they liked school as they could learn
new things, study, and do homework at school. A-S4,
B-S2, and C-8S3 reflected their feelings as follows:

“I like school as | learn everything at school. | learn to
read and write the letters a and b.” (A-S4)

“I like school since we not only learn how to read and
write but also learn to be respectful foward others.”
(B-S2)

“I like school as | learn new lefters and numbers and
how to read and write there.” (C-S3)
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Despite the predominance of positive perceptions
of and feelings toward school, including school as a
playground and a happy place, several indicators
that students perceived school as an unfriendly
environment were also disclosed. Indicators of feeling
insecure, anxious, and lonely, and disliking school
suggested that some students perceived school as an
unfriendly environment. Grotesque figures like robots
and human figures without arms, hands, legs, or feet
in students’ drawings indicated feelings of insecurity at
school. Ten students from School A (f = 25%), 11 students
from School B (f = 19%), and four students from School
C (f = N%) drew those indicators, suggesting that
fewer students from School C experienced insecurity
at school. As the sample drawings in Figure 8 show,
A-S35 illustrated grotesque figures; similarly, B-S12 had
some robot-like figures, and C-S2 drew some armless
human figures.

Figure 8
Drawing Examples by A-S35, B-S12, CS2

The drawing of A-S35

The drawing of B-S12
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The drawing of C-S2

Rain, students’ anxious, shaded faces, figures without
eyes, noses, or mouths in the students’ drawings also
indicated anxiety, sadness, and timidity at school. Five
students from School A (f = 12.5), seven students from
School B (f = 12%), and two students from School C (f =
5.5%) drew those indicators. For instance, A-S20 drew
rain falling on the school, B-S27 drew two children with
no nose or mouth near the school, and C-S9 drew
children with shaded faces, as illustrated in Figure 9.

Figure 9
Drawing Examples of A-S20, B-S27, C-S9

The drawing of A-S20
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The drawing of B-S27

The drawing of C-S9

Some students drew themselves alone without their
mouths or noses and drew relatively tall buildings
in some drawings as indicators of feeling lonely at
school. A few students, two from School A (f = 5%) and
two from School B (f = 3.5%), drew these indicators.
None of the students' drawings in School C showed
signs of feeling lonely. As shown in Figure 10, A-S36 only
drew himself without a happy face in his drawings,
and similarly, B-S60 drew herself without a happy
face next to a relatively high school building. It is worth
remarking that in those drawings, students drew
themselves without a mouth and nose indicating that
they feel both timid and alone at school.

Figure 10
Drawing Examples by A-S36, B-S50

The drawing of A-S36

The drawing of B-S50

Finally, the interviews with the students revealed why
they felt unhappy at school. Less than half of the
students from all three schools expressed that being
unsuccessful, being punished, and being exposed
to peer violence, and teachers who are angry with
students made them unhappy at school.

Moreover, some students from School A complained
about the cold weather and walking to school. A-S8
stated, “My home is far away from the school. | do not
like this, and | do not want to walk to school every day.
It is so exhausting.” B-S7 complained about the fiming
of school, saying “The school ends in the evening,
and we have to go home in the dark. Therefore, |
feel unhappy. | wish the school would end earlier.”
Although they mentioned their reasons for feeling
unhappy, it is notable that C-S1 clearly expressed his
dislike for school as follows:
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“I do not like school, actually. Of course, there are
some courses that | like, such as mathematics and
computers. However, | do not like the courses except
the ones | mentioned above. The Turkish course is the

course that | do not like most because it is so boring.”

Interestingly, another student from School C included
the superhero the Hulk in his drawing (see Figure 11).
In the interview, he stated that he drew the Hulk so
that the Hulk could destroy the school. Although the
student did not clearly stafte that he did not like school,
the drawing and his words offer some clues about why
he might not like school and why he feels unhappy af
school.

Figure 11
The Drawing of C-S7

Discussion and Conclusion

This study invesfigated first-grade elementary
students’ feelings foward and perceptions of school
and compared the related results based on the
school type in terms of SES background. The data
were collected from three elementary schools with
low, middle, and high SES levels in Turkey. Building
on the importance of elementfary education and,
notably, first-grade education, the study revealed
crucial findings with respect fo feelings foward and
perceptions of school during first graders’ critical
learning period. The main findings reveal that school
was perceived positively by most of the first-grade
students from all three schools, and this can be
intferpreted as leading to better academic and social
performance for these students (Brock et al., 2008).

Correspondingly, the results indicated that the
majority of the students liked school. In the literafure,
liking school is associated with willingness to engage
in classroom activities (Valeski & Stipek, 20071),
development in academic competence (Erath et
al., 2008), increased achievement (Ireson & Hallam,
2005; Ladd et al,, 2000), and motivation (Anderman,
2002; Summersett-Ringgold et al, 2015). However,
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fewer students perceived school more negatively
and as an unfriendly environment. Perceiving school
negatively can negatively affect academic and
social performance of the students (Brock et al., 2008).

As part of the positive feelings toward and perceptions
of school, the first-grade students in all three schools
perceived school as a playground. The results showed
that students generally drew themselves playing with
their friends in schoolyards, and their drawings often
reflected that they felt happy at school while playing
with their friends. Playing with friends at school was
one of the main reasons for first graders’ happiness at
school (Sahin-Sak, 2019).

In line with this result, Calp (2020) also reported that
children felt happy at schools where they could both
learn and play. Perceptions of school as a playground
may be due to first-grade students’ developmental
characteristics. Snowman and Biehler (2006) stated
that children of these ages are quite active and tend
to engage in physical activities; thus, they may find
it quite difficult and boring to study in the classroom
instead of playing with their friends. Moreover, since
they were accustomed to a preschool environment
that was not very strict and where they were given
more time to play, they might envisage school as
more of a playground. Also, despite a few differences,
more students attending the schools with middle and
high SES backgrounds drew playground indicators,
reflecting the better facilities and conditions that those
schools enjoy. In particular, students from schools with
high SES emphasized their attendance at clubs for
dancing, acting, and playing sport in describing why
they liked school. More clubs appealing fo students’
interests and exfracurricular activities offered by
schools may be associated with positive perceptions
of school (Summersett-Ringgold et al., 2015).

Students also perceived school as a happy place. It
was noted that more students from low and middle
SES schools drew happy place indicators than those
from the school with high SES, despite the latter’s more
desirable conditions. Interestingly, students from the
schools with high SES did not see school as a happy
place as much as students from the low and middle SES
schools did, although more students from the schools
with high SES perceived school as a playground. Many
students especially from the low SES school, portrayed
school as a happy place despite the school’s weaker
conditions than the other two schools. They saw
school as a place where they felt happy, though the
school had problems with cleaning. The study by Balci
(1999) presented consistent results regarding students’
positive attitudes toward school despite the lack of
water in toilets. This shows that some problems with
respect to cleaning in schools may not be associated
with perceptions of school as a happy place and
feelings of happiness at school.
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The results indicated that students perceived school
as a social environment. Drawings by the students
from all schools were similar fo one another in
that most described the school image by drawing
themselves and their friends together having good
relations with each other. Similarly, they expressed
that they could make friends and contfact each
other every day at school. Schools can provide
students with an environment for making friends
and becoming socialized in districts composed of
apartments. Students perceived school as a place
where they could meet friends and said they enjoyed
having friends and getting along well with their
friends at school (Lahelma, 2002). Supporting this
result, Booth and Sheehan (2008) also highlighted
that developing good friendships and relations with
peers can be associated with feeling happy and
comfortable at school and being content with the
school environment. The social environment embraces
relations with tfeachers, and students’ relations with
their teachers may be decisive in a satisfactory school
environment (Booth & Sheehan, 2008). In students’
drawings, feachers were drawn with smiling faces
and extending their arms on both sides, indicating
good relationships between students and teachers.
The interviews findings supported this result, and it
is important to young children as favorable relations
with teachers enhance children’s positive feelings
toward school in earlier grades (Valeski & Stipek, 2001).

Furthermore, school was perceived as a physical
environment with respect to its physical qualities.
The sftudents’ drawings showed that they mainly
drew school buildings to reflect the school image in
their mind; in particular, more students from schools
with middle and high SES drew school buildings in
their drawings. They tfended to draw school buildings
similarly to their school buildings, which may indicate
the impact of the school’s physical environment on
school perception. Better physical qualities of middle
and high SES schools may lead students in those
schools to draw school buildings that reflect the
actual conditions in their schools more often. Similarly,
schools were often drawn with their actual physical
qualities by primary school students (Yildiz, 2012), and
this was interpreted as reflecting students’ perceptions
of the school as a formal structure. Interestingly, some
students drew their homes o represent school. In
their inferviews, students used a “home” metaphor
to reflect their perceptions (Postman, 2011), which
suggests that they may associate school with their
homes and see school as their sescond home. This may
be because teachers and parents might infroduce
schools as a second home to students, and students
might associate schools with their home as a building.
Moreover, first-grade students perceived school as a
learning environment in which literacy skills such as
reading, writing, and computational skills are acquired.
It was found that slightly more students from schools
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with middle and high SES drew learning environment
indicators. The clues regarding perceptions of school
as a learning environment were not found often in
students’ drawings; nonetheless, it was clearly seen
in their statements that they felt happy because of
learning new things at school. Several other studies
also emphasized the school’s role as a place of
enlightenment and information (Balci, 1999; Sahin-Sak,
2019). Learning new things at school was cited as one
of the reasons for liking school, and students who like
and enjoy school are likely to study harder, leading to
better performance (Sahin-Sak, 2019; Valeski & Stipek,
20071). Still, in consideration of drawings as an effective
means of becoming better informed about children'’s
inner worlds (Malchiodi, 1998; Yavuzer, 2011), students’
drawings can say a lot about how school was indeed
perceived no maftter what they mentioned in the
interviews. Thus, as it was their first year, the school’s
role as a place to play with friends and make friends
may mean more to them than its role as a place for
learning new things.

Apart from the results pertinent to positive feelings
toward and perceptions of school, the study findings
also revealed that some students perceived school
as an unfriendly environment and that some points,
including failure, inability to do homework, peers’
misbehaviors, such as bullying, and feachers’ anger
with students might bring about unhappiness at
school. In particular, peers’ bullying and violence were
found to negatively impact feelings toward school
and lead to perceptions of school as an unfriendly
environment. Students who perpetrated and were
exposed to bullying perceive the school climate more
negatively (Harel-Fisch et al., 2011). It also emerged
that few students from schools with low and middle
SES and none of the students from high SES schools
included indicators of loneliness in their drawings.
This may be because their teachers are more caring
and have closer relationships with their students.
Experiencing loneliness and feeling lonely at school
were found to account for disliking school to some
extent (Harel-Frisch et al, 2011, Ronka et al, 2017).
Notably, the results suggest that only a few students
from the school with high SES expressed a dislike for
school. Considering that students’ experiences at
school at early years can have lasting effects on their
school life and their future career (Alvidrez & Weinstein,
1999), negative experiences and perceptions in school
climate are possible to get more negative in the
course of time, especially among students with a low
SES background (Conchas & Noguera, 2004), which
may result in lower academic achievement (Johnson
& Stevens, 2006). From the sociological and critical
pedagogy perspectives, schools are castigated as
places where social inequalities and class differences
are reproduced (Althusser, 2016; Bourdieu, 1977,
McLaren, 2000). In this sense, it is critical for students,
in particular students from schools with low SES, to
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have positive experiences and perceptions of school
to establish a rigorous ground for their educational life.

The study produced important results regarding first-
grade sftudents’ feelings toward and perceptions
of school. The findings revealed that first-grade
students largely perceived school as a happy place
and playground and felt happy as they could play
at school. Students also perceived school as a social
environment where they could make friends, enjoy
good relationships with their peers and teachers,
and feel happy at school. Such findings suggest
that the first year at school is important in children’s
lives, and the development of positive feelings and
perceptions during this critical year is crucial. To this
end, teachers and school administrators can create a
school environment with the support of parents that
will address first graders’ needs and inferests, and in
which they can enjoy and learn, make friends, and do
not feel bored. Also, undesirable circumstances, such
as bullying, violence, victimization by peers, and the
need to walk to school were found to play a role in
negative perceptions of school and unhappiness at
school. Overall, the school environment, facilities, and
students’ SES appear to play an important role in first-
grade students’ feelings toward and perceptions of
school.
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Appendix A
Codes and Desciptions

The exemplary codes for three categories and the related descriptions of codes are provided below. The coding
schedule was prepared based on the literature on how to make sense of the students’ drawings (Altinképrd,
2003; Burkitt, et al., 2005; Burns & Kaufman, 1972; Die Leo, 1983; Furth, 2002; Koppitz, 1968; Malchiodi, 1998; Paktuna-
Keskin, 2003; Yavuzer, 2011)

Categories Exemplary Codes Brief Descriptions
School as a playground foys and games the desire fo play games

balls the desire fo play games

school yard the desire fo play in the school garden

hopscotfch the desire to play outside

breaktime the desire to play in the breaks
School as a happy place balloons fun and joy

frees joy and cheerfulness

happy faces feeling happy at school

butterflies seeking for love and beauty

flowers happiness

birds happiness

a smiling sun happiness

rainbow happiness

school with a red roof happy place

bright and warm colors happiness

hearts and stars on the picture feeling happy and liking school
School as an unfriendly | grofesque figures like robots feeling insecure at school
environment

human figures without arms, hands, | feeling insecure at school

legs, or feet

rain anxiety and sadness

anxious and shaded faces anxiety

figures without eyes, noses, or mouths anxiety and timidity

drawing only the child himself feeling alone

tall buildings reflection of tfension and loneliness
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Abstract

When examining success in mathematics education, it
should be taken into consideration that it is important to
examine teachers’ work with their resources. In this study,
it is aimed to examine this work through the processes of
using and fransforming the resources info documents. In this
context, the "Documentational Approach to Didactics" is
adopted as a theoretical framework. Reflective investigation
method is used to analyse teacher’s documentational
genesis. The study is designed as a case study, with a
primary mathematics teacher whom we named Olcay,
who is very open to share her experiences that is important
for the research. Various interviews with and olbservations
of the teacher are made according fo the requirements
of the reflective investigation method. As a result, some
of the schemes of the tfeacher to transform her resources
info documents are revealed. It is seen that some of these
schemes are similar to the ones discovered before and some
of them are changeable according fo the area where the
teaching happened.

Keywords:

Didactic Material, Documentational Approach to Didactics,
Documentational Genesis

Intfroduction

Teochers who open the path to building knowledge
perform essential tasks that also provide information
on learners' training (Altun et al., 2004; Cohen et al.,, 2003).
These essential tasks include teachers’ interaction with their
resources. They interact with their resources for “selecting,
modifying, collecting and creating new resources” as a
daily work (Trouche et al., 2020). In this regard, it is thought
that analyzing the resources and the documents that
teachers integrate intfo their courses is crucial because it
provides information on student learning and professional
development (Adler, 2000; Hewson, 2004).

Teachers improve their courses by interacting with different
resources over time and in parallel with the different
resources they used (Ruthven, 2013). Teachers gather,
select, tfransform, reorganize, share, implement, and revise
resources within processes where design and enacting
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are infertwined. The documentation encompasses
all these inferactions (Gueudet & Trouche, 2009q). It
is important to analyze documentation processes
that affect both their professional development and
tfeaching processes in this perspective.

Teachers frequently use fextbooks to ensure
the students' learning (Pepin & Haggarty, 2001).
Additionally, they also use digital resources, written
or verbal resources. (Gueudet et al., 2018). There is a
need for a theoretical approach that covers all the
types of resources. "Documentational Approach of
Didactics" (DAD) that helps analyze the resources
and documents that teachers use comes fo the fore
at this perspective (Gueudet & Trouche, 2009a). In this
study, all the concepts and processes are analyzed
as part of the DAD. Thus, the term "resource" refers to
any entity (notes, training, events, books, web pages
etfc.) from which the teacher obtains data to structure
his/her teaching. Similarly, the term "document" refers
to the teacher's resources that become ready to use.
Although the meaning of "document" in the daily
sense can be understood as a writfen source, the
concept of the document mentioned in this study
is the information in the final state of the teacher's
knowledge obtained from the resources; it does
not need to be written. Other specific terms of the
theoretical framework are described in detail in the
next section.

Documentational Approach of Didactics

The DAD is concerned with teachers' professional
development by analyzing their interaction with
resources (Gueudet & Trouche, 2009a). DAD contains
its specific concepts as in French didactics tradition.
While some of these concepts define objects such as
resources and documents, others define processes
like instrumentation and instrumentalization. These
processes have been adopted from the instrumental
theory (Guin et al, 2006). In the documentational
approach, "instrumentation" refers to the teacher's
process of adapting himself/herself to the
characteristics of the particular resources while using
them. "Instrumentalization" represents how fteachers
use particular resources and shape those resources
according to their methods, and aim to use them. The
documentation concept is also included within the
scope of the DAD. It is defined by how teachers create
schemes of utilization for the resources that they
regard as necessary for particular situations. From
this viewpoint, it can be said that in documentational
genesis, the combination of resources and the
utilization of the schemes for these resources take
place. This combination may be expressed as follows:

Document= Resource + Utilization Scheme

September 2021, Volume 14, Issue 1, 105-118

The documentational genesis process examining
such a representation may be thought fo have a static
structure. However, the documentational genesis
process has a considerably dynaomic sfructure. A
document contains many interrelated resources and
can create resources for many documents. As for
utilization schemes, just as they may be a constant
organization applied for particular situations, in other
words, a set of fixed professional behaviors exhibited
by the teacher for certain situations, they may also
be recreated during the documentational genesis
process. The documentational genesis process is
shown in the theoretical framework in Figure 1.

Figure 1.
A representation of documentational genesis process
(Gueudet & Trouche, 2009a, g.206)

(A teacher) 6 set of resourc@

-+
Instrumentation
Instrumentalization

Institutional
influences

|

Course of time

e P For a given class of
o~ situations, through
+ different contexts
A document:
combined resources+a scheme of
\/ utilization

While examining teachers' transforming resources
info documents, DAD «also argues that this
documentational genesis process is also effective on
the teachers' professional development. It is necessary
to examine all the documents created by the teacher
and discuss his/her document system to understand
a teacher's development. The resource system
expresses a system created by the teacher from all
the resources he/she uses, irrespective of his/her
utilization schemes. However, the document system
expresses a structured system in which the documents
created by the teacher are correlated; in this system,
the particular documents that are to be used for
particular situations and the utilization of schemes of
the resources are definite.

While obtaining schemes, operational invariants and
action rules are tfaken into account. Two concepts
describe operational invariants: the theorem-in-
action and the concept-in-action. The theorem-in-
actionis the approach that an individual adopts when
performing a behavior, which effectively does it. The
concept-in-action is the concept that the individual
acts according to and adopts. Action rules include the
requirements for an individual to act. It is a set of rules
that demonstrate how to act under certain conditions
(Chevallard, 1985). Operational invariants and action
rules together define the scheme, so, in this study, they
are taken as determinatives for recognizing subtle
organizations of the schemes.

In the literature, studies using DAD are focused on
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examining teachers' schemes fo reveal their content
knowledge and mathematical concepts (Gueudet,
2017; Gueudet et al., 2013; Pepin et al., 2017; Poisard
et al, 2011). Also, there are studies focusing on the
metamorphosis of thinking and implementing static
and dynamic resources, creating new balances
between individual and collective work of teachers
(Pepin et al., 2017). In these perspectives, DAD suggests
to analyze teachers’ work with resources in the lens of
what they prepare for their classroom practices and
what is renewed in these practices. The basis of the
DAD isinstrumental approachin the field of technology
use in mathematics classrooms (Guin, et al,, 2005). The
concepts instrumentation and instrumentalization is
also essential in the instrumental approach. Pepin and
Gueudet (2018) explain the differentiation between
digital  curriculum  resources and educational
technology. Adler (2000) and Pepin et al. (2013) also
suggests o think the resource as the verb re-source:
“to source again or differently” (0.207). Ball et al. (2005)
states in their study that teaching cannot be reduced
to the work in class, but also includes planning. Also,
Psycharis and Kalogeria (2018) studied on teacher
educators’ work with resources. Kock and Pepin (2018)
also, studied on the students’ interaction with students
by using DAD. In this context, this research aims fo
analyze how teachers organize their resources by
analyzing the schemes and processes that appear
in the documentational genesis. The difference
between this study and other studies in which DAD
is used is that the teacher's schemes related to his/
her instructional strategies are examined instead of
just the mathematical concepts related to the course.
The progress related to mathematical concepts in
the context of pre-service and in-service training of
teachers is very important, but what differentiates one
teacher from another is the instructional strategies
tfeacher utilizes. It is thought that this study will
contribute to the field in this perspective.

Method

In this study, qualitative research methods were used
because the aim was not to generalize the data to the
universe but to deeply analyze the documentational
genesis process (Creswell, 2017). The study was
designed as a case study.

In the study, the reflective investigation method was
used to select data collection tools and conduct
data collection. This method is recommended for
researchers that use the DAD by the creators of the
theoretical framework. Its main principles are as
follows:

Long-term follow-up: Since documentational
geneses are long-lasting processes and
schemes develop during the process, this
principle requires a detailed and long-term
observation of the process. (in this study,
duration is approximately six months)

In- and out-of-class follow-up: The classroom
is a significant environment where the
teacher processes her lessons and applies
the documents she creates. In addition, much
of the inferaction of teachers with resources
takes place outside the classroom, at home,
at school, in-service training courses. For this
reason, it is essential fo observe the tfeacher in
these different places.

Broad collection: It involves observing all
the resources that the feacher has used in
documentational genesis and what they have
created in the process of documentational
genesis.

Reflective follow-up: It requires involving the
teacher as much as possible in the data
collection process. The teacher needs fo be
actively involved in examining the feacher's
resource collection and following it in and
out of the classroom. These parts can be
understood only by the detailed explanations
of the teacher (Gueudet et al., 2012, p. 27-28).

Concerning these principles, it is thought that the
reflective investigation method is highly appropriate
for such a study that investigates documentational
work.

Participant Teacher: Olcay

This study aims tfo investigate the schemes that
feachers have created in this process. In qualitative
studies, when the investigation needs to go deeper, it
is suggested to reduce the number of partficipants and
increase the number of data collection sessions (Berg
& Lune, 2015). In this context, the study was conducted
with one participant teacher (Olcay).

Olcay is aprimary mathematics teacher with fen years
of experience in a public school in western Turkey.
Previously, she completed the mathematics program
af a university's science faculty in Turkey; then, she
has faken pedagogical fraining fo feach. She chose
tfo work in a primary school instead of high school and
completed the in-service fraining required. In addition,
she completed the in-service training given within the
scope of the FATIH project and thus, she was able to
use the smartboard in the schools where she worked.
Olcay mentioned that she benefited from technology
by making smartboard and computer interaction in
her previous school, but regretted that she could not
use it due to lack of technological infrastructure.

She worked as a consultant teacher for the teacher
candidates in the "Teaching Practice" internship.
Olcay's behaviors about sharing her resources and
her usage styles of the resources were very detailed.
This situation made the researchers think that she was
the most suitable for analyzing the documentational
genesis process.

In the selection process of Olcay, the main point was
not the excellent documents or the excessive amount
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of resources she used. It was Olcay's ability o explain
her resources, her usage of the resources and her
development styles of her lessons to make us select her.
Her approach about sharing resources, being open to
explaining her lesson plans and being willing to share
her documentational work affected our decision.
Also, her 10-year teaching experience made us think
that she has the broad constant organization needed
for documentational genesis. Olcay has an inferest in
the studies in her branch and was willing to help in this
study. Due to these reasons, this study was conducted
with Olcay to analyze her documentational work
deeply.

Data Collection Tools

Data collection tools are developed and edited in line
with the reflective investigation method (Gueudet &
Trouche, 2009b; Trouche et al., 2018; Trouche & Pepin,
2014). The steps of the reflective investigation and the
data collection fools are shown in Figure 2.

Figure 2.
The selection of data collection tools in line with the
reflective investigation steps

DATA COLLECTION TOOLS ACCORDINGTO THE
REFLECTIVE INVESTIGATION STEPS

| > Approximately 6

| Long-term follow-up months

—> Diary

— Lesson Preparation
Lesson Observation
Pre-Interview

| In-and-out-of-class follow-

—» SRRS

| Tt — Lesson Preparation

— Post-Interview

| Reflective follow-up Recall Intervi
€ca. CIrview

First of all, a "Personal Information Form" was utilized
tfo get more information about the teacher. This form
was also used and recommended by Gueudet and
Trouche (2009b) using DAD. In this study, this form was
franslated into Turkish and used in the first visit fo Olcay.
The form took information about the schools that
the teacher graduated from, the in-service training
she received, the schools she worked at before, her
perspective on fechnology, and the points she paid
aftention fo in general when lecfuring. In the sfudy,
the personal information form was franslated info
Turkish. Since the cultural aspects may differ from the
previous study, the form analyzed by the specialists in
mathematics education and some of the questions
were eliminated because some aspects do not belong
fo the Turkish educational system. (For example, In
France, mathematics teachers have an electronic
portal to share their resources, but there is no such
portal for mathematics teachers in Turkey. Moreover,
the exam systems show the difference between the
countries).
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A semi-structured diary was utilized to ensure the
"In and out-of-class" principle of the reflective
investigation. It was mostly aimed aof gefting
information about the out-of-class activities that led
to changes in mathematics lesson preparation. (Olcay
did not properly fill out the diary, so it is retracted.)
Also, the teacher was observed in school between
her lessons to see how she arranged her resources. In
the study, the diary was planned as a semi-sftructured
form. It was aimed fo see the teachers' in and out-of-
class ideas about her mathematics lesson. The semi-
structured form was examined by the mathematics
education academicians and a mathematics teacher,
and its final version was completed according fo their
opinions.

The Schematic Representation of the Resource System
(SRRS) was asked fo see the teacher's resources and
their relations. SRRS is a datfa collection fool that the
teacher prepares independently from the researcher
and mentions her resources and usage styles. The
SRRS is an unsfructured diagram infrinsically because
it aims fto let the teachers explain their resource
systems as they prefer. The shape of the diagram is
unstructured for the researchers, but structured for the
participant. Because, the participant was free to draw
the diagram. With the help of the diagram, it was
aimed to see how she represented the relationship
among her resources and the resources in detail. While
giving information fo Olcay about the SRRS diagram, it
was stated that there is no right or wrong shape. This
diagram aims fo see the resources used in sfructuring
the courses and the relationship between them.

A semi-sfructured interview was implemented to get
detailed information about the teacher's resources,
opinions about using resources and documents,
and what aspects she considered while preparing a
lesson. In the structured part of the semi-structured
interview, questions were asked about the use of
resources and documents to assist the feacher, what
she paid attention to in the use of resources, whether
she had certain resources for certain subjects, what
resources she used and how she confinued fo use
them and to explain the changes in the course
and the application methods. The semi-structured
interview form was creafed according fo expert
opinions of two experienced academicians (different
than the authors) in mathematics education field and
a pilot study was held with a five-year experienced
mathematics teacher to see the view of a teacher.
The final version was completed according fo their
opinions. During the interviews, according fo the
teacher's explanations, researchers asked additional
guestions to the teacher.

The lessons of the feacher were observed and
video-recorded. Also, she was observed in the
school between her lessons. Researcher notes were
faken during the observations. The notes taken
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were about the changes that Olcay made during
the implementation of the course, which was out
of her lesson plan. As Sabra (2016) mentioned, the
cases mentioned in these nofes were accepfed
as documentational incidents. After the lesson,
according fo the researcher's notes, brief interviews
were conducted about the inferesting points. Thus,
the effect of the changes on the documentational
genesis was confirmed by the teacher. For example,
rather than making a hypothefical comment on
the sudden changes the feacher made in class, the
teacher was asked to explain the reasons for these
changes. Thus, the validity and reliability of the
observation data were increased. The observation
was planned as unsfructured. That's why the lessons
were video-recorded to hinder the datfa loss and
understand the important parts of the lesson using
repetitive olbservations.

After the observations and the interviews, the
researchers prepared a recall video from the recorded
data. These records were selected, cut, and reunited
by the researchers regarding the parts that included
valuable data about the elements of the schemes.
This new record was watched and inferpreted by the
teacher. In the recall interview, the previous lesson and
the previous lesson's preparation process were seen
and interpreted by the teacher. It was imporfant in
shedding light on the feacher's changes between the
course preparation and the course. She was asked to
comment reflectively. In this way, the teacher gained
awareness about her decisions and the revisions of
those decisions. It can be said that the recall intferview
had anintensifying effect on the validity and credibility
of the SRRS, observations and interviews.

The data collection fools are implemented as in Figure
3.

Figure 3.
The implementation of the data collection tools

The implementation of the data collection tools
Personal information form

Schemati€ Representation of the Resource System

Interview’and Lesson Plan
Observation__y, | {egson
Brief Interview

Recall Interview

Validity and Reliability of the Study

First, the participant teacher was informed about the
study fopic before the study. Also, she was reminded
that the inferview and observation records would
never be shared with any other person. Moreover,

it was guaranteed that, in all the publications, a
pseudonym would be used for the tfeacher.

Also, triangulation was utilized to ensure the validity
and reliability of the study. The interview, observation
and recall interviews were the components of the
friangulation. In addition, the data collection process,
details about the data collection tools and data
analysis explained thoroughly fo provide the reliability.

Data Collection Process

The personal information form was utilized in the first
visit to Olcay to obtain information about her personal
and professional history. After the personal information
form, a semi-structured diary was given fo Olcay fo
fill in day by day. (A semi-structured diary means a
diary that includes the concepts we expect her to
mention. But, she did not fill in the diary properly. So,
the diary was not analyzed.) At the same fime, SRRS
that showed her resources and the relations between
them was requested from Olcay. She asked questions
about the diagram, and it was explained that there
are no such true/false versions of the SRRS, and it can
shape according to the feacher herself to share how
she organizes her resources. I was aimed to make her
complete the diagram more smoothly.

Two weeks later than the first interview, the semi-
structured inferview was done. The teacher's views
on mathematical tfopics taught to her seventh-
grade students and usage of resources were faken.
At the same time, the topic of the lessons (pattern
generalization and algebraic expressions) to observe
was decided, and the time of the lesson preparation
was determined.

A week later, lesson preparation was observed. During
this observation, the researcher was involved in the
process and asked questions simultaneously about
the teacher's resources in the lesson.

In the following week, the lessons were observed and
recorded by a video camera. During the observation,
the researcher sat in the back seat and did not
interfere with the courses. During the implementation
of the lessons, notes were taken, and an interview was
held according to the notes af the end of the lessons.
During the interview, questions were raised about the
points that attracted the researcher's attention at the
lessons. Also, the researcher spent lots of tfime with
Olcay, between her lessons, to understand her way
of thinking about her lessons, stfudents, and resources.
So, the out-of-class observations were made from the
beginning till the end of the research.

All the data were then transcribed and coded. Then,
the proofs of schemes were identified, and they were
combined to form parts of a recall video.
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About three weeks affer observing the lessons, a
recall session with Olcay was made and discussed on
the video. A three-week break was especially given
because it was infended to forget the process a little
so that the tfeacher could look like an outside eye on
the lesson and lesson preparation she made.

Analysis of the Data

All the data from different data collection tools were
analyzed and coded. After that, all the themes and
codes were combined, and the overlapping and
non-overlapping codes were specified. Then, shared
themes and codes were created to reveal the
schemes.

In the semi-structured diary, Olcay did not fill the diary
as required. She just shared a few sentences about
her experience with her daughter's homework (see
in the second paragraph of the Findings section). So,
the diary was not fully analyzed because of the data
inadequacy. Just the sentences on her fime with her
daughter are uftilized in the analysis.

The studies focusing on the interpretation of the SRRS
diagram were considered in the examination of the
SRRS diagram (Hammoud, 2012; Rocha, 2018). Firstly, the
predictions were made according to earlier studies
on SRRS, and the statements of Olcay supported the
accuracy of the predictions.

The infterviews with Olcay were audio-recorded and
franscribed literally after the interviews. Camera
recordings of the observation and the researcher
notes were franscribed literally, and screenshots were
tfaken where necessary. The transcripts of interviews
and observations were subjected to content analysis
tfogether, and the themes and codes are revealed.

Finally, arecall video was prepared so that the teacher
could explain the reasons for her behaviors more
clearly. The data obtained from this recall session
were also subjected fo confent analysis.

Findings

The data obtained from the personal information
form was used to know Olcay more closely, and it
was given in the part where she was infroduced. This
section presents findings from the semi-structured
diary, SRRS diagram, interviews, lesson preparation,
lesson observation, and recall interviews. All the data
were analyzed together, schemes and themes and
proofs of the schemes (codes) were revealed.

Olcay mentioned the mathematics exercises she
had done with her daughter in her diary and drew
conclusions for herself. Olcay expressed how she had
made inferences in her work with her daughter as
follows:

10
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"My daughter is older than my students, and |
noticed that she misunderstood some subjects
from the previous years.. So, | decided fo
increase my repetitions and examples about
that issue in the class."

Although Olcay had expressed things so briefly in
her diary, she mentioned the subject later in the
recall inferview. She thought that repetitive examples
could prevent misunderstandings. So, she had this
theorem-in-action: "(in a different institution outside
the classroom) if a misconception is found, extra
repetitions should be done to avoid it" and the
associated concept-in-action is: "misconception”.

Olcay's SRRS diagram is given in Figure 4a and Figure
4b.

Figure 4a
Olcay's Schematic Representation of the Resource
System (her original drawing)

o)

Yer: gL h’ wwefs

Figure 4b
The reconstructed version of Olcay's SRRS by the
researchers

E. Publications
have just come
out. They were
sent for free.
Good but some
questions a little
difficult.

C. test booklet
(Students have.
lalsouse it
for giving
homework).

Official
Textbook
(Contains visual
material).

When the SRRS diagram is examined, two schemes
are hypothesized. One of them is about the teacher's
choice of homework resource. She chooses her
homework from the resource that students also have
access 1o, as she wrote in the description above the
resource. Her theorem-in-action in this scheme is:
"Homework should be given from a shared resource."
Her concept-in-action related to the scheme is "equal
access fo homework resource". She also mentioned
in the interview that she cared for equal access to
homework in her lesson preparation. Accordingly, in
her lesson, she only gave homework from the shared
book she mentioned before.
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She mentioned in SRRS that she chose some of the
resources because they were newly published. Her
theorem-in-action in this scheme is "New resources
should be used to keep up with changing curricula
and systems." The associated concept-in-action is
"innovation”. She also mentioned this situation in the
interview about her resources.

The exam system had a direct effect on the
variety of resources that Olcay integrated into her
lessons. Considering that the exam system and the
inadequacy of the official textbooks affected her
choice of resources. She chose resources that would
make up for the inadequacy of the official textlbook
or contain explanations aiming to familiarize students
with the types of questions in exams. This shows
that she had implemented the instrumentalization
process. At the same time, if we were to freat the
exams as a resource, we can say that they would
greatly affect her teaching schemes. In this respect,
since the teacher's adapting herself to the exams also
comes into question, it is also possible to observe the
instrumentation process.

Although Olcay stressed, in the interviews, that
resources were critical in mathematics, she only
identified two different resources from the official
tfextbook in the SRRS diagram. Olcay expressed this
situation in the following way:

"l used fo examine every resource available to me,
such as official textbooks, webpages, supplementary
textbooks and video narrations. As | more or less know
the content of those, | pay more attention to the main
resources that contain the points | want to explain.
These two books are satisfactory for me this year."

In this statement, another scheme of Olcay can be
gathered. She mentioned, ".|I pay more attention
fo the main resources that contain the points |
actually want to explain." Her theorem-in-action that
constitutes the scheme is "When choosing a resource,
the teacher decides according to her feaching
method, model and belief"; the associated concept-
in-action is "documentation in DAD".

This statement of Olcay also reveals the relationship
between the time factor and documentational
genesis, which is also included in DAD. Over time,
Olcay had eliminated some of the resources, given
preference to others, and made decisions thanks to
the experience she had gained in this fime, showing
the effect of the time factor on documentational
genesis.

The following statements made by Olcay reveal that
she gave importance to making compilations and
to using resources containing both easy and difficult
questions, as required by the exam system:

m

"..One question from this resource and five questions
from that resource...l always collected and composed
like that. But this year, | am going through only one
resource. | have dealt with two tests in addition.
One of those two tests conforms completely with
our curriculum. The other contains more selective
questions. So, there is no need for me fo resort to other
resources. C publishing's fest booklet is great, aimed
at full learning outcomes. The other is A Publishing's
intelligent homewaork test. There are not only multiple-
choice questions but also word questions, as well.
Filling in the blanks, completing tfables... It makes
learning more permanent, and there are more
selective questions. Frankly, these two resources are
sufficient for the students. But as well as these, for
example, | ask additional award questions in the class.
In addition, | point them towards one or two questions
from more difficult textbooks. That is all."

These comments of Olcay stress the institutional effects
included in DAD. Being suitable for the curriculum
published by the MoNE is important for Olcay. Besides
this, she also wished to assess students with different
types of questions. In conclusion, she chooses
some of the resources according to the curriculum
requirements and selects some of them according to
the requirements of the examination system. While
the curriculum adopts the constfructivist approach
and open-ended problems in Turkey, the national
exam systfem comprises multiple-choice questions.
This dilemma in the education system is reflected in
Olcay's document system. In this case, the teacher's
theorem-in-action: "When choosing a resource, both
the curriculum and the examination system should be
taken into consideration." And the concept-in-action
is "The institutional effect in DAD".

It can be seen in Olcay's statements that when
planning her feaching, she thought that fextbooks
including 'word problems, filling in the blanks and
completing the tables' helps students' permanent and
conceptual learning. Her theorem-in-action is "Word
problems, filling in the blanks and completing the
tables lead the information to be more permanent.”
And the related concept-in-action is "conceptual
learning".

According to the interviews and the olbservations, it
may also be said that Olcay supported the students
in the matter of solving difficult questions by giving
extra points. Olcay's associated theorem-in-action is
"The resources with difficult questions should be used
tfo reward students" And the concept-in-action is
"motivation".

Olcay explained that when selecting and using her
resources, she tfook care to act following the order of
the curriculum, with these words:

"linclude the learning outcomes directly in my lessons.
After a topic has been taught, | give extra information
where necessary... Let it be beneficial for next year, |
say. Especially in the sixth grade."
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Although Olcay stated that she is conformed with the
learning outcomes in the curriculum, she also stated
that when the learning outcomes were completed,
she also taught subjects that would belong to the
outcomes of the following year. In this case, she did not
avoid including topics outside the schedule because
she considered these useful to students in future years.
In such a situation, in which her teaching schemes
have caused changes to a resource, foreseen as
unchangeable like the curriculum, the instrumentation
concept manifests itself. Olcay's theorem-in-action
for this scheme is "If the part to be told that year is
completed, the next year's topic can be told from
the previous year." The associated concept-in-action:
"Control of the didactic time".

Olcay stated that in choosing her resources, she also
paid attention to visual material, as follows:

"..the reason why | use them is that there are visuals
since we don't have projectors or computers. In the
previous years, | used to introduce topics on the
computer and show the visuals there. But here, as we
don't have computers, | want them to see the visual
materials in the books."

Since the school's physical facilities were not
adequate, Olcay, instead of sharing visuals that she
could obtain from internet sources, tried to share visual
materials included in her textlbooks. Besides, both the
elements of the concretization scheme of the teacher
and the lack of facilities in the institution led to the
implementation of concretization via the resources
selected by the teacher. This statement of Olcay is
important in that it reveals the instrumentation process
in DAD. The theorem-in-action of Olcay is "Teachers
should use visuals to make students concretize some
subjects." The concept-in-action is "concretization".

Olcay explained that in choosing her resources, she
preferred resources suited to her conceptions on
mathematics feaching, particularly for order of topics,
as follows:

"l think algebraic expressions should be explained
first; then pattern generalization should be taught...In
all the resources that | use, algebraic expressions are
given first, pattern generalization comes after that.
Because students haven't seen it before, when we
give them the expression 3n, they cannot convert it
into an algebraic expression, so they don't understand
the topic."

Olcay gave the example of the resources she used,
and her choosing and adopting of those fextlbooks
among many resources that came fo her school
shows that she was more prone fo use books that
were in parallel with her conceptions. Also, she had
this scheme about the mathematical topic, that the
theorem-in-action is "Algebraic expressions should
be taught before pattern generalization" And the
associated concept-in-actionis: "ground preparation”.
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Although Olcay had stated in her previous comments
that she reflected the learning outcomes in her
teaching and that she did not make any changes to
them, she admitted that she wanted to make changes
in the order of learning outcomes. But she avoided
doing so because it would go against the curriculum.
Here again, it is possible to mention the institutional
effects that are stated in DAD. Although the teacher's
professional view was inclined towards changing
the order of the learning outcomes, she behaved
compliant to the curriculum defined by the institution.

On the other hand, it may be said that Olcay did
not follow some of the collective decisions as to the
curriculum. The dialogue given below that took place
with another math teacher (MT) while Olcay was
planning her lessons supports this thought:

"MT: In the group meeting, we said that while
teaching the patterns, we would proceed as in the
official textbook. You can start with this pattern made
with matchsticks. I'm going to do it like that.

Olcay: The rule for the pattern made with matchsticks
is in the form of 2n+6. | think students will find it hard
to understand. | think it would be better to start with
patterns like 2n, 3n and 5n first.

MT: Yes, that is easier but aren't we keeping to the
textbook?

Olcay: I'll follow it but not in the same order. I'll give
the examples in the other books first. Then I'll move on
to the official textbook."

It may be said that for Olcay, the group effects stated
in DAD are less effective than the institutional effects.
Also, she has the scheme that the theorem-in-action
is "First, the patterns in the multiplication form (2n, 3n)
should be taught, then, the patterns that include plus
form (2n+5) should be taught." The related concept-
in-action is: "from easy to hard". In the lesson, she also
warned the students to start from the examples she
presented in the class and then wanted them to move
on to the official textbook. Relying on her experience,
she sfressed the importance of proceeding in a
definite order from easy to hard according to the fopic
she was to teach. She acted in the way she stated in
her lessons:

".. We're already going to explain number patterns.
Straight after this, I'l draw a table and the step
number with the number corresponding to that
step and have them discover how to find the rule.
I'm planning to start with number patterns and then
proceed to shape patterns. Then, I'll give problems
that don't require a fixed term, followed by problems
that require a fixed term. | did it as in the previous
years because students would not understand in
another way."

Olcay planned her lessons based on her experience in
a way from easy to difficult. Here, she also expressed
the situation stated in the previous dialogue; she will
shape her teaching according to her professional
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viewpoint despite the mutual decisions. The easy-
fo-difficult principle possessed by Olcay affected
her resource selection. Here, as she stated that she
selected her resources according fo her schemes, the
instrumentalization process may be mentioned.

Resource sharing of Olcay was not the result of a
decision made by herself, but rather due tfo the mutual
decision, she made with her colleagues. However, in
the case of those who do not want to use the resource
they decided collectively, the teacher decides to use
resources in the classroom.

".If one student does not want it, | cannot use it in
class. It is already forbidden. Even if | wish to share and
use them in my lesson, | cannot show them in class.
They may complain, or even if the administration
sees it, there would be a problem. So, if there is a book
I like, | examine it before and relate to the class in this
wayy, or if | have to bring it fo the class, | cover it in a
way that the students can't see it."

Even during the research, when Olcay stated her
resources, she requested that books and websites
be kept secret in particular. Even this reveals how
powerful the institutional effect on the teacher is. The
scheme associated with this situation becomes clear
with the theorem-in-action "If there is a possibility that
sanctions can be imposed on teacher's career by the
institution, the use of the resource in the classroom
can be put into the second plan." and the concept-in-
action "institution rules".

Olcay stated that when she gave problems from the
shared resources for homework, she solved them
again in the class to make sure that they had been
correctly solved:

"We give some of them for homework, and we
also solve most of them in the class. Even if we give
homework, we solve them again in class to check."

These statements show that Olcay is sensitive about
giving feedback. Here, the scheme is associated
with the theorem-in-action "The problems in the
assignment must be solved correctly." and concept-
in-action "joint correction".

During the lesson, Olcay proceeded as she had
planned. However, in some parts of the lesson, she
diverged from her plan, solved additional examples,
and gave additional explanations. She explained the
reason for this as follows:

"..In the class, if we had given only one example as
in the plan, n wouldn't have understood. As | was
unsure whether they would find it, | felt the need to
give a second example, to say that n is a variable, a
representative number, the term sought. So n may be
15 or 50. A representative number. | wanted to stress
that we are showing the number of steps. We even
put an asterisk and wrote an explanation about that."
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Olcay described that the implementations she
carried out in the lesson were different from her plan
as she revised instantly in the lesson according to the
students' level of understanding. Here, Olcay updated
her documentation by adding new examples to
her teaching. Her changes or arrangements to the
resources that she used according fo the students'
level of understanding constitute an example of the
instrumentalization process in this case. The teacher's
scheme is associated with the theorem-in-action:
"Course confent should be based on class level" The
concept-in-action is "Adaptation to the class".

Conclusion and Discussion

The schemes can be discussed as internal (particular
to the teacher) and external schemes (such as
institutional factors). The internal schemes particular
fo the tfeacher include schemes such as the teacher's
contfent knowledge, pedagogical content knowledge,
and acting by some approaches like easy-to-hard
when organizing the lessons. The infernal schemes
parficular to the teacher may be said fo show
similarity with the factors revealed by Gueudet and
Trouche (2009b). However, differences were observed
in external schemes like institutional factors and
effects of the exam system.

Inthe study conducted by Pepin, Gueudet and Trouche
(2013) related to sharing of resources by teachers, it
was stated that teachers especially shared resources
with ftheir colleagues. In their study, the researchers
revealed that the feacher shared resources with math
teachers and physics feachers. She selected exercises
that would also be suitable for physics lessons in
structuring her lessons. There is no such evidence that
Olcay shares resources with different branches in this
study, but she shares resources with her colleagues.

As for the scheme related to documentation, there
are also sfudies conducted in the literature about
the teachers' selection of resources and classroom
practices according fo their beliefs and tfeaching
methods (Shaw et al, 2008; ilter, 2018). Shaw et
al. (2008) mentioned, in their study, that teachers'
practices and the resources they use reflect the beliefs
they have about teaching the course.

In the scheme related to the didactic time, it is
mentfioned in the literature that the teacher keeps
the didactic time under control. In the literature, it is
stated that especially experienced teachers tfend to
keep didactic time under control so that students can
understand efficiently. Sometimes, they move on to the
subjects of the following year (Maurice & Allégre, 2002;
Calmettes, 2007). Chevallard (1985) has imposed a
godlike character on them, considering that feachers
can accurately predict students' understanding
periods and the didactic fime fo be given fo a subject
(Margolinas, 2002).
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The teacher's behavior, similar to the scheme obtained
concerning concretization, has also been reported in
the literature (Danesi, 2007; Presmeg, 2006; Presmeg,
2008; Usta et al., 2018; Rosken & Rolka, 2006). Danesi
(2007), in his theoretical framework on conceptual
metaphors, stated that feachers and students tend
tfo concretize verbally given abstract mathematical
issues to understand them. He reported that they did
this by drawing the data of the given problem, trying
to visualize it and making it info an equation. Similarly,
Polya (1957, p174) also emphasized concretization by
expressing the path needed to solve a problem as
"franslating from one language into another".

According to students' level, the scheme of Olcay fo
structure the lesson is also reported in the literature
(Dursun & Dede, 2004). Cohen et al. (2003) mentioned
in ftheir study that teachers consider the students'
level of learning to make instant arrangements on the
lesson plans.

Solving the problems that were given as homework
and the wish fo be sure the students give the right
answer is also mentioned in the literature as a factor
that should be considered while giving homework
(Ilgar, 2005; Korkmaz, 2004; Schmitz & Baumert, 2002;
Turkoglu et al.,, 2007). Turkoglu et al. (2007) mentioned
homework correction techniques in their studies.
One of the most important of these techniques is the
common correction technique Olcay adopted.

The scheme about using new resources to adapt to
changing curriculums and follow innovations is similar
to Ozmantar et al's (2009) studies, and it is similar to
the finding that change in curriculum necessitates a
change in the classroom norms.

The instfitutional effects can be discussed in two
aspects. The first one is seen as an element that affects
kneading the resources during documentational
genesis. In the second, it is seen as an element that
interrupts this process. In the first case, it is possible
to use resources appropriate for both approaches fo
eliminate the problems arising from the difference
between the curriculum and the natfional exam
system. In the second case, if the resource used
will affect the teacher's career negatively by the
institution, the use of the resource will be restricted.

Similarly, in the study of Butlen and Vannier (2010),
determining the course content appropriate to
the curriculum and exam system is regarded as
respecting the student's rights for the teacher. It is
considered the pressure by the institution. However, it
affects the teacher's development of the document
system. Similar to the second institutional effect
mentioned, a study was conducted at the university
level and discussed the impact of the changes in the
exam system on the contfent of the exams (Gueudet
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& Lebaud, 2008). Although this study is related to
the exams, the effect of the institution that limits the
content and duration of the exam is more appropriate
to the second situation.

Although it differs among schools, it is advised by the
school administrators not to recommend any resources
to students. It may be attributed to the fact that some
students can easily access the resource, and some will
not if thereis a financial difference among the students
in the school. However, the effects of this prohibition
at school were observed once again because Olcay
hesitated to share the resources with the researcher. It
is also notable that the stress experienced by Olcay is
also one of the reasons for the teachers' occupational
stress and burnout in the psychology literature
(Dinham, 1993; Kyriacou, 2001; Louden, 1987; Punch &
Tuetteman, 1996; Pithers & Soden, 1999).

Examining the research by Gueudet and Trouche
(2009b), it can be seen that the teachers filled in
their diaries in the way that was explained to them.
Yet, in this study, Olcay filled in her diary similarly fo
the class notebook she used in the class. Although
Olcay included the developing experiences that
she considered mathematical in her diary, these
sections made up only a small part of her full diary. It
is hypothesized that the semi-structured diary given
tfo the teacher reminded her of the schools' class
nofebook in form. Such a situation did not arise in
other studies examining documentational genesis
because class notebook concepts did not exist. Even
if there were such concepts, they did not resemble
the diary in form. Moreover, it was reported in the
literature that in the use of a diary as a data collection
tool, people had difficulty expressing themselves in a
diary in writing (Bolger et al.,2003).

Unlike Gueudet and Trouche's (2009b) research, the
participant teacher stated rather few resources in her
SRRS diagram. In Gueudet and Trouche’s study, the
teachers also included internet sources in their SRRS
diagrams. Yet, in this research, Olcay did not show
these in her SRRS diagram, despite stating that internet
resources influenced her lessons in the interview.
This situation may be interpreted as although Olcay
examined infernet resources, she did not regard them
as a basic resource influencing her lessons this year.
Also, such a concept as "resource book" in Turkey may
influence the teacher to mention only the resources in
the textbook format in her SRRS diagram. In addition,
in the literature, when the resource is mentioned,
besides the other meanings of the resource, some
studies take the books as the "classic and the usual”
version of resources (Drijvers et al., 2013, Maschietto &
Soury-Lavergne, 2013; Ruthven, 2013).

Furthermore, when representing her resources in the
diagram, Olcay used arrows led from the lesson to the
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resources. But, she stated during the interviews that
she had tried to explain that the resources and the
lesson have a mutual effect on this representation.
(Hammoud, 2012; Rocha, 2018). Also, she placed the
lesson in the center of the diagram. It may because
she considered the lesson itself as the main resource.

In Turkey, there are many schools with different views
regarding resource sharing. This situation caused a
conflict between the internal and external schemes
possessed by Olcay. In France, where the Authors
carried out their study, there isn't such an exam system
in Turkey, which may be why factors related to the
exam system differed. It can be said that the national
exam, which the students were expected to do well
in at the end of middle school, considerably affected
Olcay's documentational genesis process.

Recommendations for Further Researches

It was observed during the research that teachers
were worn out between the curriculum and the exam
system. While the approach adopted in the curriculum
was process-oriented, the evaluation method was
result-oriented, which was an important factor in
creating a dilemma for the teachers. For this reason,
it is suggested that a study should be conducted to
determine how teachers manage the items that are
compatible and incompatible with the curriculum
and the exam system in future studies and how these
differences affect the process of the documentational
genesis.

Considering that feachers draw on their previous
experience and the questions that have been used
in exams from the previous years, it may be said that
the exam questions also have the characteristic
of being a resource for teachers. In this study, the
documentational genesis processes of teachers
were examined in the case in which the curriculum
outcomes and the exam system did not match. It is
considered that it may be important to carry out
studies that demonstrate how resources from the
national exam system affect the documentational
genesis process in matching with the outcomes of the
curriculum.

Moreover, if a diary is fo be used in the studies carried
out with teachers in the Turkey sample, the design of
the semi-structured diary should be different as much
as possible from the class notebook. In this way, the
negative situation that arose in this study can be
avoided, and more productive data can be collected
from the diaries. The literature also recommended
that the information given to teachers about diaries
should be detailed, and the diaries should bbe checked
at every stage (Bolger et al., 2003).

For closer
documentational

and more detailed analyses of the
genesis  process, longitudinal
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qualitative studies can be held. Also, this study was
conducted with only one teacher. With the increase
in the number of such studies, different situations and
schemes can be seen, or various situations can be
identified that show similar schemes.
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