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Editorial

Dear IEEJE Readers,

We are delighted to presented Volume 13, issue 4 of International Electronic Journal of Elementary
Education (IEJEE) for our readers. This issue contains a range of articles as always that are insightful,
focused on various aspects of our profession and our relationship with, and between, theory and
practice and inquired into innovative educational perspective.

Thirty seven researchers from eleven different countries address several important educational
issues like reading prosody, sex education, social hierarchy among preschool aged girls, registers of
semiotic representation, social and emotional learning, teaching evidence-based subject didactics,
morpheme-based spelling infervention, formative and summative assessment, STEM in transition
from primary school to middle school, multi-layered language policy and translanguaging space
and early foreign language teaching

| 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. Kamil Ozerk, for giving me opportunity to introduce this
issue. | would like to express my thanks to Dr. Gokhan Ozsoy, Dr. Turan Temur and Dr. Murat Sahin
Dogan for their editorial management and coordination of review process. | also would like
to thank to Abdullah Kaldirim, IEJEE’s technical 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. Hayriye Gul Kuruyer

Acting Editor-In-Chief, IEJEE
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Abstract

Readers’ theaftre is a teaching sfrategy that consists of the
interpretative reading of theatrical texts in which readers
use their voices o give life to the characters. This strategy
promotes the development of various skills related to
fluency, among which there is prosody. This research aimed
to check the efficacy of a reader’s theatre program on the
prosody of oral reading. Eleven dyslexic students from the
third and fourth grade of the primary school participated in
this study, and who were distributed in fwo groups. To check
the program effectiveness, a program evaluation method
was used following the CIIP model and a pre-experimental
pre-test post-test design. As a dependent variable, prosody
and the prosodic characteristics were used and measured
through the Prosody Assessment Scale. Findings showed a
significant prosody improvement as well as the prosodic
features. In addition, the results obfained by the program
were similar in both groups of students. These findings
suggest the readers' theatre is an effective strategy for
improving the prosody of reading in schoolchildren of those
ages and confirm that this strategy can be used as a part of
an infegral program for fluency development.

Keywords:

Dyslexia, Prosody, Repeated Reading, Readers’ Theatre

Introduction

Reading fluency is often considered a synonym of reading
speed (Young et al,, 2020). However, this skill involves much
more than the number of words a student can read. Reading
fluency is defined as the ability to read a fext without much
effort, that is, read it without making mistakes, automatically
and with the right expression (Kuhn et al.,, 2010; Paige et all.,
2012). Accuracy, automaticity, and prosody are the crucial
components that must be present so that the process of
reading is fluent, and facilitates the understanding of the
fexts. One of the main reasons to give more importance
to reading fluency is ifs link with understanding (Alvarez-
Cafizo et al, 2015; Calet et al.,, 2015; Dowhower, 1991; Fuchs
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et al., 2001; Klauda & Guthrie, 2008; Kuhn et al., 2010).
Nevertheless, despite the importance that has been
given to fluency in the last decade, even when talking
about reading competence in general, prosody
remains the most forgotten element of the skills that
make up reading fluency.

Prosody is the part of phonology in charge of studying
phonic or suprasegmental phenomena (Cortés, 2002).
Prosody can be described as a linguistic ferm that
refers to the rhythmic and fonal aspects of speech
(Dowhower, 1991; Hudson et al.,, 2005) or oral language
music (Kuhn et al., 2010). The prosodic features include
volume, rhythm, intfonation, phrasing and pausing
when reading aloud.

Infonation is a linguistic and phonological
phenomenon that the speakers of language used
tfo communicate. Its main physical parameter is the
tone, and its acoustic parameter is the fundamental
frequency (F,). The tone is the sensation produced by
the Fo, and as children learn to read with good prosodly,
they exhibit an intonation tone that is more like adults,,
which has been associated with a good fluency level
(Miller & Schwanenflugel, 2006, 2008; Schwanenflugel
et al., 2004).

Pauses contribute to characterize rhythm and
intonation patterns. Several studies have informed
that the frequency of those pauses could be related
to automaticity and comprehension (Benjamin &
Schwanenflugel, 2010; Dowhower, 1987). It means,
the less able readers tend to do more pauses in an
inappropriate way than good readers, which may
affect their reading comprehension (Dowhower,
1991). To readers with less experience, the number of
incorrect pauses could be related to their capacity to
decode (Miller & Schwanenflugel, 2008).

Another prosodical characteristic is phrasing or
segmentation. These indicate the grouping of words
into units or significant phrases. A phrase is appropriate
when the group of words that makes it as such is
syntactic and phonologically acceptable (Dowhower,
1991). Different studies (Benjamin & Schwanenflugel,
2010; Dowhowver, 1987; Miller & Schwanenflugel, 2006)
observed that appropriate phrasing could affect
positively reading comprehension.

Volume depends on the pressure that the air makes
from the lugs to the throat. When reading, the volume
is related to the intention that the text receives, which
means, if a reader is competent will be able tfo adjust
the volume to the interpretation that makes of the text
and the context where she or he does the reading.

Several authors also consider the rhythm as a reading
expression feature (Cortés, 2002; Fountas y Pinnell,
2010; Rasinski & Padak, 2008). According to Cortés
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(2002), rhythm has as a function grouping the sounds
info blocks or rhythmic groups to avoid monotony,
confributing to maintaining the listener attention as
facilitates the message comprehension. That way, a
too slow or too fast reading may interfere with the text
meaning comprehension.

Such elements confribute fo expressiveness and
they strengthen understanding (Dowhower, 1991),
they suggest that the reader has segmented the
text according fo its main semantic and synfactic
elements (Kuhn & Stahl, 2003). If a reader can integrate
these elements when reading aloud, it is prosodic
reading and its reading will resemble a conversation
(Dowhower, 1991; Hudson et al., 2005).

Different studies have shown that prosody is related
to the acquisition and development of various
written language skills such as reading words
(Whalley & Hansen, 2006), the reading of words and
pseudowords (Calet et al, 2015), achieving fluent
reading (Schwanenflugel et al, 2004) and reading
comprehension (Calet et al., 2016; Kanik Uysal & Bilge,
2018; Miller & Schwanenflugel, 2006, 2008; Whalley &
Hansen, 2006).

Fluency, Dyslexia and Prosody in the Spanish language

One of the characteristic deficits of dyslexic students
is the inability fo read fluently (Lyon et al., 2003), for
whom the processes of learning to read and become
skiled readers are arduous tasks. Studies show
that no matter the language, dyslexics are more
inaccurate and slower in reading single words, as in
pseudowords and texts (Pae et al,, 2017; Schaars et al.,
2017; Sudrez-Coalla & Cuetos, 2017; Ziegler et al., 2003).
This seems to be related to the difficulty of acquiring
and automating the alphabetic code and difficulty
in developing orthographic representations of words
(Sudrez-Coalla & Cuetos, 2017), consequently, they fail
to develop reading fluency.

Unlike the accuracy and speed of reading in dyslexics,
suprasegmental phonology or prosody is the element
of fluency that has received the least attention. This
gap widens when comparing studies conducted in
English (Calet et al, 2016) with studies conducted in
tfransparent languages such as Spanish. Two studies
carried out with Spanish dyslexic people inform that
they have differences compared to typical readers
regarding prosody performance (Sudrez-Coalla et
al, 2016; Jimenez-Fernandez et al, 2015). Suarez-
Coalla et al. (2016) conducted two experiments, the
former with children and the latter with adults. In the
first experiment, the researchers found that there
were differences in both the number and duration of
breaks and in the intfonation of the different types of
sentences. In the case of the adults, they also observed
differences with the control group, although to a lesser
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extent. The data suggest that the development of
prosody relies on other reading skills, such as decoding,
speed and reading accuracy. Furthermore, Jiménez-
Ferndndez et al. (2015) observed that Spanish dyslexics
children also have a problem with stress awareness
skill. The results of the study revealed that the group
with dyslexia showed a significantly higher number
of errors in the detection of the stressed syllable
and, in addition, a longer response fime. Likewise,
the participants of the control group used different
strategies of lexical knowledge, while the group with
dyslexia tended to apply a single strategy to process
words and pseudowords.

Readers Theatre to Improve Prosody

In researching about the teaching of reading fluency
it is suggested that repeated oral reading is the most
used and effective strategy for improving fluency (Lee
& Yoon, 2017; Stevens et al,, 2016; Wexler et al., 2008).
Assisted repeated reading strategies seem to be more
effective than repeated reading strategies without
assisfance since when the reading is previously
modelled, a greater increase in fluency is obtained
(Lee & Yoon, 2017; Rasinski, 2014).

Within the set of strategies that have been conceived
to develop and improve reading, fluency is the reader's
theatre. The readers' theatre is a strategy of assisted
repeated reading that consists of performing a play
with characters and narrator, as in the traditional
theatre, but reading the text out loud. Unlike
traditional theatre, the readers' theatfre does not
require memorization of texts, costumes, accessories
and special stages, becoming an affordable and
simple activity to implement. It also has the purpose of
genuine communication that encourages the readers
to re-read the text to share their inferpretation with
others (Rasinski, 2010; Young & Nageldinger, 2014). This
characteristic to the readers' theatre allows students
tfo maintain inferest in the activity in time, without
causing exhaustion or boredom, on the confrary to
what happens when the reading of a text without an
authentic intention is repeated.

Several studies have observed that the use of the
readers’ theatre in systematic programs carried
out with primary school students brings benefits for
prosody in reading (Garzén et al., 2008; Keehn, 2003;
Mraz et al.,, 2013; Young & Rasinski, 2009, 2017). Young
& Rasinski (2017) notes that this technique is one of the
best to develop and improve the fluency of students.
The improvement of this ability would not only be
appreciated in the rehearsed scripts, but it would also
fransfer to previously unread texts (Keehn, 2003; Millin
& Rinehart, 1999; Tyler & Chard, 2000).

The reader’s theatre allows for the improvement of
the reading interpretation so that the story becomes

more real. The fact that the students must fell a
story through their voices allows them to use the
language exploring different ways to tfransmit it, as
well as to infensify the correct pronunciation of the
words and the tonal aspects of language. This is the
main reason why the theatrical text works when
developing expression (Rasinski, 2014) because it is a
text that contains dialogues. For example, it allows
the students to try out different tonalities that can be
given to the voice to convey the character’'s emotions
that appear in the story such as fear, joy or sadness
are understood by their peers and by the audience
(Young & Nageldinger, 2014).

Although the lack of reading fluency is recurrent in
dyslexics students, there is a lack of studies focused on
improving prosody in reading, especially in Spanish-
speaking dyslexic students. Even more important is to
consider the fact that the Chilean education system
is highly segregating (Carrasco et al. 2014), in which
many girls and boys are left behind because of the
lack of learning opportunities. To diminish the gap, the
purpose of this exploratory work has been to verify
if this program is a good intervention proposal. The
specific research questions were:

Is the reader theatfre intervention program
effective to improve the prosody of dyslexic
school children?

Is the reader theatfre intervention program
effective  for  children with different
socioeconomic status (SES) environments?

Are reading prosody improvements of theatre
texts generalized to descriptive texts?

Method
Research Design

To investigate the effects of a reader's theatre
program on prosody, the program evaluation method
was used (Rossi et al, 2004), following the Context,
Input, Process, Product Evaluation Model (Stufflebeam
& Shinkfield, 2007) and a pre-experimental pre-test
post-test design (Camplbell & Stanley, 1963). According
to Rossi et al. (2004), it is a valid design to verify if an
intervention program is suitable fo reach an impact,
and then continue using another kind of stronger
design. That is why this design has a clear exploratory
character.

Participants and Setting

The sample consisted of 11 dyslexic students (seven
boys and four girls) that were studying in the third and
fourth grade of Primary Education, aged between
eight and ten years (M = 890; SD = .83). They were
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students from two schools located in the urban area of
a city in Chile, with a diverse SES. These children were
previously identified as dyslexic in compliance with
the principles for the diagnosis of dyslexia established
in DSM-5 (American Psychiatric Association, 2014),
and they were not having any kind of support for
their reading problems in or out of school, so they
were derived fo the author of this study fo receive
specific assistfance according fo their difficulfies.
All the participants had manifested problems with
writfen language since the beginning of the formal
learning of it. Also, it should be noted that the average
reading delay was one year and five months, that
the infelligent quotient was between 95 and 117 and
that they had no apparent reason to explain their
difficulties with reading and writing.

They were distributed in two groups according fo the
school of origin: Public School Group (n = 5), belonging
to a public school and a medium-low and low
socioeconomic level, problems of school performance
and desertion of the education system, and Private
School Group (n = 6), belonging to a Catholic centre
with a medium and medium-high socioeconomic
level. Considering how complicated it was fo
coordinate their schedules, and with the consent of
their parents, they were distributed separately.

Chilean school system context

There is evidence about the influence that SES
has over the students’ cognitive development and
academic performance (Herbers et al., 2012). Children
from socioeconomic disadvantage families have
more possibilities to develop reading difficulties (Noble
et al.,, 2006; Urqguijo et al., 2015). There is evidence that
the SES has a friggering role in the differences in the
development of several reading precursors (Duncan
& Seymour, 2000; Espinoza & Rosas, 2019). Those
differences are especially relevant in Chile, where
there is a high segregation level in the educational
system (Carrasco et al. 2014), and it has been observed
significant differences in the reading performance
measured through a standardized fest called Sistema
de Medicion de la Calidad de la Educacion that
is annually faken. According to the Agencia de la
Calidad (2015), the socioeconomic group that the
students belong to is an explanatory factor for the
results of students from second, fourth and sixth
grade in elementary school regarding reading
comprehension.

Furthermore, there is evidence that, in general, the
Chilean teachers do not feel prepared to assist children
with special educational needs and mention they do
not have the pedagogical tools or the knowledge
tfo support diversity (Organisation for Economic Co-
operation and Development, 2019). Considering those
facts, it is necessary to carry out a study of how the
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specific programs focused on students with different
SES impact them since those children with low SES
could be less sensifive to those stimuli (Espinoza &
Rosas, 2019).

Probes and Proceeding

An assessment of the prosody was carried out to
establish the baseline and check the effectiveness of
the intervention. The Adapted Prosody Appreciation
Scale was designed, based on the work of Rasinski
and Padak (2008) and Fountas and Pinell (2010). These
types of instruments have been identified as valid and
reliable for feachers to evaluate the prosodic reading
of students (Kuhn et al., 2010; Miller & Schwanenflugel,
2006). The purpose of this scale was to assess the
prosodic features of rhythm, volume, infonation,
pauses and phrasing. In addition, it included a global
score, called intfegration, which assessed the quality
of reading at a general level. Each of these aspects
was valued in a range of 11o 4 points, with 1being the
lowest execution and 4 being the highest execution.
With the sum of these scores, the global score of
the prosody was obtained. In this way, overall scores
obtained by children could fluctuate between 6 and
24 points.

To obtain the scores in prosody preintervention we
used the reading of Theaftrical Text (TT), in which
each student had to read the full fext following
the instruction “read out loud the best you can!
Generalization probes were collected consequently
narrative texts Form A from the Pruebas de Dominio
Lector (PDL) (Marchant, Recart, Cuadrado & Sanhueza,
2009), as appropriate to the school level of children
and following the indications described in the manual
of this instfrument. For both texts, the time of reading
out loud was one minute, according to the suggestions
provided by some authors (Allington, 2009; Rasinski
& Padak, 2008). These were evaluated individually in
a classroom of their respective educational centres,
within school hours and with the prior permission of
their parents and feachers. Each evaluation lasted
approximately 5 minutes and was recorded in audio.
Once the program was completed, the corresponding
post-test probes were collected. Children had fo read
a new TT with similar characteristics and, in the case
of PDL, they read form B following the same pre-fest
instructions. Both, the pre-test and the post-test were
carried out confrolling the same conditions, norms,
moments and times of application in the two groups
of participants in the study.

Intervention
The program was carried out in groups, outside school

hours and in a classroom of the education centre of
both groups.
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To the program design, it was considered an
interactive reading difficulties perspective (Harmey,
2020) and few didactic principles have been takeninto
consideration according to the students’ needs. The
first one is students with severe difficulties in reading
require an intensive and continuous infervention
(Allington, 2009; Rasinski, 2014; Wexler et al., 2008) that
allows determining the impact of the repeated reading
on stfudents' achievement. It had a total duration of 60
sessions of an hour for each group, distributed weekly
throughout the first four months of the school year.
Each play was worked on during five sessions. Another
principle was to choose the texts carefully. In general,
researchers agree to mentfion the importance of
practising the reading of accessible texts (Allington
et al, 2015; Rasinski, 2010). It means, that fits the
students’ reading level, nor too dense neither have an
unfamiliar vocabulary, since fluency seems to develop
faster (Mesmer, 2010; Rasinski & Padak, 2008). A fotal of
twelve children’s theatre plays was selected, adapted
to make their readability easier according to Rasinski'’s
instructions (2010). Some of them were to choose
scripts between 2 and b pages, transcribed in letter-
size sheefts, Arial fonft, 12 font size and 1.5 spacing which
representation were notf longer than 15 minutes. The
annotations were in bold to make the difference from
the main fext and the infonation pattern composed
by phrases and affirmative, negative, exclamatory
inferrogative, passive and active sentences where
complex words were changed emphasizing high-
frequency words. Among the text topics, there were
tfexts regarding cooperation, nature respect, the value
of friendship, among others. Table 1 shows the design
of the intervention.

Reliability

Since Prosody has a subjective character, blind
judgements were made of the sfudent’s readings
by two external judges without knowing if they had
done it before or after the intervention. The inter-
rater agreement was calculated by the Intraclass
Correlation Coefficient. The values obtained in the pre-
fest were 0.56 (p = .001) for the reading of TT and 0.62
(b =.001) for the reading of PDL texts. Correspondingly,
the post-test analysis of concordance beftween
the judges was 0.65 (p = .001) and 0.78 (p = .001) for
the reading of TT and the reading of fexts of the
PDL, respectively. In both cases, those values were
considered acceptable to the judges' reliability.

Results

Initially, the Mann Whithey U test was used to
check if there had been significant differences
between the Public and Private groups before the
intervention. The obtained results showed that both
groups were equivalent before starting the program'’s
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implementation in the prosody variable (See Table 2).
Secondly, a comparative analysis of initial and
final performance in the variable prosody and its
prosodic characteristics for each of the groups was
performed, using the Wilcoxon signed-rank test.
Table 3 summarizes the descriptive statistics and the
results obtained in that analysis. In this table, it can be
observed that the gains of the program are greater in
the reading of TT than in the reading of PDL texts for
both groups.

The performed analysis showed that both groups
obtained a significant improvement in the post-test,
both in the reading of TT (Public School Group, Z = -
2.04, p = .041; Private School Group, Z = - 2.23, p = .026)
as in the reading of texts of the PDL (Public School
Group, Z = - 2.06, p = .039; Private School Group, Z =
- 221, p = .027), observing a large effect size (Public
School Group, TT, d = 5.2 and PDL, d = 1.4; Private School
Group, TT, d = 4.5 and PDL, d = 4.01).

The public group obtained an increase in the global
prosody of 8.4 points in TT, being the prosody features
with the biggest gains on rhythm (Z = - 2.041, p = .041),
phrasing (Z = - 2.070, p = .038), infonation (Z = -2.236, p
=.025) and pauses (Z = -2121, p = .034). Regarding the
volume, even though there were few improvements
between the pre-test and the post-test, this was not
significant enough (Z= - 1.890, p = .059). On this same
group, but on the PDL text, the prosody increased 4.4
points compared o the first measure, but infonation (Z
=-2121, p =.034 ) and the pauses (Z = - 2.000, p = .046)
had significant improvements, while the rhythm (Z = -
1.000, p = .31), the volume (Z = - 1.633, p = 102) and the
phrasing did not (Z = - 1.732, p = .083).

Meanwhile, the Private School Group had an increase
of 8.5 points in TT and 6.7 in the PDL text regarding
the global measure of prosody. Although the students
improved in all the prosodic characteristics in the
reading of both fexts, the highest progress was
achieved with the TT, to be exact, the phrasing (Z
= -2.232, p =026), the volume (Z = -2.271, p =.023) and
infonation (Z = -2.251, p =.024).

To check whether the reader’s theatre program was
equally effective for the tfwo groups with different
SES, the Mann Whitney U staftistical test was used.
The stafistical analysis showed that there were no
significant differences between the groups both in the
TT reading and in the PDL reading. That is, the effects
of the program seem fo have been similar for both
groups (see table 4).

The analysis carried out shows that in the reading of
TT the Public School Group obtained a slightly higher
score than the Private School Group in the global
level of prosody. The prosodic feature that most
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Table 1

Design of intervention

June 2021, Volume 13, Issue 5, 577-588

The general structure of the
session of the intervention

Teacher's role

Student’s role

Session 1

Presentation of the play

Modeled reading

Comment of the text

Joint reading

At home: reflective reading

Session 2

Guided joint reading

Analysis of the characters

Assignment of the characters

At home: repeated reading of
content words

Session 3

Guided joint reading

Guided reading in pairs or trios

Guided joint reading

Af home: repeated reading of
the assigned character’s text

Session 4
Guided joint reading
Guided reading in pairs or trios
Guided joint reading

Af home: repeated reading of
the assigned character’s text

Session 5

Guided joint reading

Performance of the play

Evaluation of the performance

Presents the play fitle and encourages the students
to make predictions from it.

Reads aloud with appropriate expression and speed
to tfransmit a fluent reading to students

Discusses the fext with students.

Asks students to read aloud and by taking turns.

Asks students to practice reading the text in the
company of an adult, who will ask questions about
the content fext.

Asks students to read aloud and by taking turns.
Corrects reading accuracy, expressiveness and
posture while reading. Explain how to transmit
moods and emotions through the voice.

Asks questions to students to analyze the story char-
acters

Assigns characters to students according to their
interests, personality and reading level, and asks
them to highlight the assigned parts with fluorescent
color.

Asks students to read a list of content words of the
text accompanied by an adult, who records the
mistakes and speed.

Asks students to read the assigned character aloud
and by tfaking turns. Correct the reading

Asks students to read aloud the assigned character
to their classmates.

Guides students with their characters

Asks students to read aloud and by faking turns the
assigned character. Correct the readings.

Asks students to practice the assigned character
reading accompany by an adult, who records the
mistakes and speed.

Repeats what was done in session 3.

Asks students to read a list of a functional word in the
text in the company of an adult, who records the
mistakes and the speed.

Asks students to read the assigned character aloud
and by taking turns. Corrects the reading.

Organizes the final representation and records it in
the video.

Asks students to watch the video of the play and
appreciate their performance.

Comments by responding fo the questions asked
by the teacher.

Listens to the teacher’s reading, while continuing
fo read the fext in silence.

Talks with the teacher and the classmates about
the content of the story and answer the questions
related fo the narrative structure of the text and
with common aspects to the theatre plays.

Reads aloud as best he or she can, according to
the feacher’s instructions.

Reads the text aloud and answer the questions
posed by the adult.

Reads the text aloud and corrects the reading of
his or her classmates.

Identifies the character traits, emotions and feel-
ings represented in the text

Highlights the dialogue corresponding to the
assigned character.

Reads the list of words aloud

Reads aloud the text of their characters and
correct his or her classmate’s reading.

Reads aloud the text of the character and correct
the classmate’s reading.

Reads aloud the text of the character and correct
his or her classmate’s reading.

Reads aloud the text of the character.

Repeats what was done in session 3.

Reads a list of words aloud.

Reads the text of the character aloud and corrects
his or her classmate’s reading.

Performs the play reading along with his or her
classmates.

Analyzes the video of the play along with his or
her classmates and teacher.
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Table 2

Differences between the Public School Group and Private School Group in reading Theatrical Text and “Prue-
bas de Dominio Lector” Text pre-test

T PDL
Variable Public School Group Private %;gc;%l p Public School Group Private S(Srhooui)l P
Prosody 1.0 10.33 .66 M6 120 42
(1.87) (2.06) (2.88) (1.09)
Rhythm 1.60 83 b4 2.00 200 100
(.55) (47) %) (.00)
Volume 2.60 200 18 2.80 267 19
(.55) (.63) (.45) (.62)
Intonation 80 167 79 1.80 200 66
(.45) (52) (.45) (.63)
Pauses 1.80 183 93 1.80 217 43
(0.45) (.41) (.84) (.41)
Phrasing 1.40 133 93 1,20 11793
(.55) (52) (.45) (47)
Infegration 1.80 167 79 2.00 200 100
(.45) (.62) (.71) (.00)
Note. TT= Theatrical Text; PDL= Pruebas de Dominio Lector Text.
Table 3
Descriptive statics and, pre-test and post-test results
Public School Group Private School Group
1T PDL 1T PDL
Variable Pre-test Post-test P Pre-test  Post-test Pre-test Post-test P Post-fest P
Prosody 1.0 194 .04 1.6 16.0 10.33 1883 03" 18.67 03"
(1.87) (1.34) (2.88) (3.24) (2.06) (1.72) (1.03)
Rhythm 1.60 320 .04 2.00 2.20 1.83 250 .04 2.83 02"
(.54) (.44) (.70) (.44) (.40) (.54) (.40)
Volume 2.60 3.60 06 2.80 3.60 2.00 367 .02° 3.83 02"
(.54) (.54) (.44) (.54) (.63) (.81) (.40)
Infonation 1.80 280 .03 1.80 3.00 1.67 317 .02 3.00 03"
(.44) (44) (44) (.70) (51) (.40) (.00)
Pauses 1.80 300 .03 1.80 2.60 1.83 300 .02° 3.00 02"
(.44) (.00) (.83) (114) (.40) (.00) (.00)
Phrasing 1.40 380 .04 1.20 1.80 1.33 350 .03 3.00 02"
(.54) (44) (44) (.83) (51) (.83) (.63)
Integration 1.80 300 .03 2.00 2.80 1.67 300 .02° 3.00 or
(.44) (.00) (.70) (.44) (.67) (.00) (.00)
Note. TT= Theatrical Text; PDL= Pruebas de Dominio Lector Text.
*p <.05
Table 4

Differences between the Public School Group and Private School Group in reading Theatrical Text and “Prue-
bas de Dominio Lector” Text post-test

1T PDL
. Private School Public School Private School P
Variable Public School Group Group P Group Group
Prosody 19.4 18.83 53 16 18.67 13
(1.34) (1.72) (3.24) (1.03)
Rhythm 3.20 250 13 2.20 2.83 .08
(.45) (.55) (.45) (47)
(.55) (.82) (:65) (:41)
Infonation 2.80 317 43 3.00 3.00 1.00
(.45) (47) (71) (:00)
Pauses 3.00 3.00 1.00 2.60 3.00 .66
(.00) (.00) (114) (:00)
Phrasing 3.80 350 66 1.80 3.00 05"
(.45) (.84) (.84) (:63)
Integration 3.00 3.00 1.00 2.80 3.00 66
(.00) (.00) (-45) (-:00)
Note. TT= Theatrical Text; PDL= Pruebas de Dominio Lector Text.
*p <.05
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differentiates them is the rhythm (Z = -1.927, p = 126).
Meanwhile, in the reading of descriptive texts, students
of Private School Group are the ones who outfscored
their peers in both the global level of prosody (Z = -
1,662, p = 126) as in all the measured prosodic features,
except for infonation.

Discussion

This exploratory study aimed tfo defermine the
effectiveness of a reader's theatre program about
prosody in the reading process of students with
a specific reading learning difficulty. The results
obtained in this study indicate that the program
seems fo produce significant improvements in fhis
variable in both groups. These results match with the
findings of previous studies (Garzon et al., 2008; Keehn,
2003; Mraz, et al., 2013; Young & Rasinski, 2009, 2017),
that suggest that the use of the reader's theatre helps
increase the level of prosody in oral reading of texts.

A consubstantial strategy to the readers' theatre is
repeated reading (Tyler & Chard, 2000). Many studies
have used repeated reading to increase the level of
fluency (Lee & Yoon, 2017). Reading repeatedly allows
readers fo manage their attentional resources to other
cognitive processes such as text comprehension or
prosody and not so much to the decoding of the text.
In this work, repeated reading became a prominent
element of the program, as the students read their
scripts several times aloud, to perfect their prosody.

The readers' theatre allowed students fo work in
prosodic, or suprasegmental features of reading
fluency such as modulating voice tones fo express
emotions and feelings raised by the author, marking
pauses at strategic places and emphasizing the words
properly. At the end of the program, it was observed
that both groups improved their general level of
prosody and measured prosodic characteristics. So,
we consider that students who are dyslexic can also
benefit from repeated readings as shown in some
studies (Lee & Yoon, 2017; Stevens, et al., 2016).

The second question of our study was to test whether
the reader's theatre program was equally effective
for two socioeconomic distinct groups. In the TT
reading, the Public School Group was slightly higher
than the Private School Group. As observed in the
analysis performed, the differences found among
the participants were not meaningful, except for
intonation on PDL text. Therefore, the program seems to
have been equally effective for both groups. Findings
reinforce the idea that children with difficulties have
scarce opportunities to move forward in their learning,
but the opportunities to improve their performance
and academic success increase when they are
supported and have the specialized aftention that
matches their needs from an interactive perspective

June 2021, Volume 13, Issue 5, 577-588

(Harmey, 2020). The replication of the same results in
students with different socioeconomic status reinforces
the internal validity of the program. Nevertheless, we
are aware that, since we do not have control groups,
variables such as history, maturation, instrumentation,
etc., may have influenced the observed changes.

Regarding our third question, if reading prosody
improvements of theater texts would be generalized
to descriptive texts, it was found that both groups
obtained better performance in the post-test
compared to the pre-test. Though, the readers' theater
could have a facilitating effect on learning, since it
would benefit generalization, as suggested in other
studies (Keehn, 2003; Tyler & Chard, 2000). However,
the Private Group had better performance and
obtained significant benefits in their prosody, while
the Public Group did not obtain statistically significant
differences in rhythm, volume and phrasing.

It is also observed that the benefits were less in the
reading of descriptive texts. This fact could be due to
several reasons. First, the lack of reading accuracy is
a persistent difficulty in dyslexic subjects, becoming
an elusive goal. Second, repeated reading of words or
texts helps to visually recognize words and reinforce
correspondences; but for children who have a specific
difficulty with some letter, this kind of task is generally
not enough. This fact makes us reflect on the need to
dedicate complimentary hours in the intervention to
work on the reading accuracy of those students with
pronounced difficulty. But, even though they obtained
fewer benefits in the descriptive reading fexts, our
results may indicate that students learnt to use and
relate knowledge with a new reading experience.
By changing a few aspects of the program, greater
benefits may be reached in both groups of students,
even more in those who present some contfextual
disadvantages (Espinoza & Rosas, 2019; Noble et al,
2006; Urquijo et al., 2015).

Although the program helped to improve the prosody
in the reading of texts of the study partficipants, this
work has some limitations. The main limitation was not
having a confrol group that showed that the results
obtained were due to the program itself and not fo
other variables. The investigations carried out on the
readers' theatre as a strategy for the development of
prosody are scarce, and even more, those that use
an experimental design as part of their methodology.
Making a study of this kind would give us a clearer
vision of the effects of the program on the prosody
of the participants. Another limitation is not having
made a more exhaustive selection of the participants,
as they were selected according to the type of errors
of reading accuracy that they made since other
variables involved in fluency such as accuracy and
automation could have had implications for greater
improvements in the prosody.
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Much of the research that has been done, concerning
programs fo develop fluency, have not always put
their aftention on prosody (Rasinski, 2014; Young &
Rasinski, 2017), but to reach the reader accuracy and
automation. Furthermore, it is not easy for a teacher
fo find reading strategies that draw the attention of
school children and by which they feel motivated. The
program presented has also an impact on teachers
or education professionals, since it is a useful tool
that encourages reading, focuses on expressiveness,
gives schoolchildren a real reading environment in
which they can share and live reading, and allows
for teamwork. It is for this reason that reader's theatre
can be an effective strategy fo develop prosody in the
reading of school children with a specific difficulty
in learning tfo read since it has not only allowed
improving this ability, but it has also turned out to be
highly moftivating for children who, in most cases,
manifest a rejection towards the fasks of reading.

The present study has provided preliminary evidence
that a specialized infervention can benefit school
children who have reading difficulties and come from
different environments, but more rigorous research is
needed.
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Abstract

Elementary school teaches children to read and write,
develop math skills, live together, explore the world,
understand that world at a basic level, and grow as people.
The objectives of this arficle are to examine the beliefs of
elementary school feachers regarding sex education, fo
gain a notfion of the limits and scope of sex pedagogy in the
approach to content, and o provide accurate information
for decision-making and public policy. A descriptive study
was conducted using a qualitative methodology. The data
were collected between October and December 2019
in fwo public elementary schools in the City of Veracruz,
State of Veracruz, Mexico. A non-probabilistic sampling
method with a maximum variation was used in the study.
In total, nine teachers of ages ranging from 22 to 64 years
participated. The teachers reported that the students
must have reached sexual maturity to talk about sexuality.
Likewise, a discourse that emphasizes the biological aspects
and the belief that albstinence is the best way to prevent
unwanted pregnancy predominates. Finally, there were
different opinions regarding the need for training teachers
to feach sex education.
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Introduction
Primary Education

rimary educationin Mexico is constfitutionally compulsory,

must be accessible, and by mandate is secular. According
fo the type of support, public schools can get either federal
or state aid. Federal elementary schools are subsidized by
the national government and administered by the Ministry
of Public Education (known as the SEP in Mexico). In contrast,
state elementary schools are subsidized by the Secretary of
Educaftion in each state.

There is a vast disparity in the number of men and women in

the teaching profession. According to the Nafional Institute
of Statistics, Geography, and Informatics in Mexico (INEGI,
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2020), at the primary level, most teachers are women:
in preschool, the difference is drastic given that 94%
are women and 6% are men; in elementary school,
67% of teachers are women and 33% are men; and
in secondary school, 57% are women and 43% are
men. Wood (2012) examined teacher perceptions of
gender-based differences among elementary school
teachers in the USA. She found that more than half
of the participants believed that female teachers are
more nurturing, and that male teachers are more
commanding with sfudents. We must also consider
the organization in preschool and elementary school
where a teacher is responsible for teaching all
subjects fo the group. From secondary school, given
the breadth of subjects taught, there is a teacher for
each type of academic course.

Preparation of Primary School Teachers

In Mexico, most of the primary-level teachers
(preschool, elementary, and secondary) are trained
in the so-called Normal Schools. The Normal Schools
are educational cenfers dedicated specifically and
exclusively to fraining teachers. The ferm “Normal” is
related fo the idea that these establishments should
serve as a norm or model for the others in their class
(Meneses, 1999).

The training approaches that circulate in this institution
parallel the national educational policies, while the
Mexican government, through the Ministry of Public
Education (SEP), dictates the guidelines for the training
of future teachers (Navarrete, 2015).

The Normal Schools educate the teachers responsible
for shaping future citizens. The direct antecedent of
creating these schools was the pedagogical model of
Enrique Rébsamen, first applied in Veracruz. Rébsamen
was a Swiss pedagogue who arrived in Mexico in 1883.
In 1885, Governor Juan de la Luz Enriquez entfrusted
him with a short course for the education of feachers
in fthe region. Enrique Laubscher was another
European pedagogue; he was of German origin and
he promoted the founding of the first Normal Schools,
where the pedagogical doctrine and the scientific
bases would regulate educational development,
mainly in public schools. At the end of the 19th century
and the beginning of the 20th century, primary
education was considered essential fo achieving the
ideal consolidation of national unity.

The Normal Schools in Mexico today are part of a
diverse set of establishments dedicated to teachers'
preparation. Throughout history, they have been
reducing their number in terms of school enrollment
and budget. According to their educational level,
Normal Schools are divided into preschool, elementary,
and secondary. There are two other types of schools
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that prepare specialized teachers, one for children
with disabilities, and another for physical education.
Currently, future elementary school teachers trained
in the Normal Schools study a series of subjects that
mainly fall into three categories:

1) Theoretical-methodological bases for
feaching, including pedagogical models,
planning, evaluation, and legal and norma-
tive bases of primary education.

2) Training for teaching and learning, which
includes three areas: (1) the development of
reading skills, the production of written texts,
literature, theater, language, and communi-
cation; (2) algebra, geometry, statistics, music,
and physical education; and (3) the natural
sciences, environment, geography, hisftory,
civics, and ethics.

3) Professional practice, which includes ob-
serving and analyzing educational fraining,
tfeaching work sfrategies, and school im-
provement projects.

Elementary School Curriculum

Elementary school lasts for six years and provides
basic knowledge of Spanish, mathematics, and the
sciences, and it is held in the morning (8:00 a.m. to
12:30 p.m.) or the afternoon (2:00 p.m. to 6:30 p.m.).

The school curriculum is the instrument that can
structure schooling, the operation of educational
centers, and pedagogical practices since it provides,
fransmits, and imposes rules, norms, and a determining
order for the way that students should work in classes
(Gimeno, 2010). In other words, it is the backbone of
tfeaching in the classroom.

The SEP deftermines the curriculum. All the country's
elementary schools base their curriculum on the SEP
through textbooks that have been distributed free of
charge since 1959. Palencia and Gonzdlez (2015) point
out the importance of school fextbooks in the general
population's education since, for the majority, they
could be the only books they will read in their lives. It
is worth mentioning that the contents are determined
by the state following the educational policies of the
moment. Speaking about sexuality issues, they have
been in the natural science textbook since 1974.

Sex Education Curriculum
In Mexico, the selection of content on sexuality uses

the definitions given by the World Health Organization
(WHO) as guidelines. According to the WHO, sex
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education aims to develop and sfrengthen children
and young people's ability to make conscious,
satisfying, healthy, and respectful choices regarding
relationships, sexuality, and emotional and physical
health. Sex education does not encourage children
and young people to have sex.

Also, the WHO (2006) defines “sexuality” as a
cenfral aspect of being human throughout life
that encompasses sex, gender identities and roles,
sexual orientation, eroticism, pleasure, intimacy, and
reproduction. Sexuality is experienced and expressed
in thoughts, fantasies, desires, beliefs, attitudes, values,
behaviors, practices, roles, and relationships. While
sexuality can include all these dimensions, not all of
them are always experienced or expressed. Sexuality
is influenced by biological, psychological, social,
economig, political, cultural, legal, historical, religious,
and spiritual factors.

In this regard, Rangel (2018) claimed that in Mexico,
discourses on sexuality in elementary schools are
established in the curricular guidelines; however,
teachers transfer them and reproduce them in
inferaction with the students. In this sense, it is
interesting to cite a study conducted by Mar (2009)
with Mexican children in the fifth and sixth grade;
the author mentioned that the metaphors that
children use to describe the human body depend
on what they learn in school. Most children identify
the body as a machine or an apparatus; this has to
do with the predominance of biomedical discourse
and anatomical view of sexuality in the curriculum.
In addition, teachers speak of an ethic of sexuality
based on a religious nature's conservative morality
(Rangel, 2018). Likewise, other studies have addressed
Mexico's issue from the festimony of fifth- and sixth-
grade elementary school feachers about the confents
of books and professional fraining on sexuality and
gender in the Yucatdn and in Quintana Roo (Rosales &
Salinas, 2017). However, there are no investigations of
this nature in Veracruz.

The preceding allows us fo understand the current
panorama regarding sexuality in educational centers,
which is important because, due to their deficiencies,
young people lack a solid base to face situations such
as those mentioned below.

Social Problems Associated with the Lack of Sex
Education

Some current social conditions make it necessary to
investigate what happens in sex educatfion classes.
For example, 23% of adolescents start their sexual lives
between the ages of 12 and 19. Likewise, according to
data from the Organization for Economic Cooperation
and Development, Mexico ranks first in cases of
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adolescent pregnancy internationally (OCDE, 2018).
Also, figures from the Natfional Institute of Statistics,
Geography, and Informatics (INEGI, 2020), revealed
that 16% of the births registered at the national level
corresponded to adolescents between 15 and 19
years old. Along the same lines, according to official
data published in the National Strategy for preventing
pregnancy in adolescents in Mexico 2018 (INMUJERES,
2018), recently, pregnancies have been registered in
girls between 10 and 14 years old.

For its part, the state of Veracruz, where this study was
carried out, ranks second nationally in adolescent
pregnancy, with more than 20,000 pregnancies
per year (GIPEA, 2018), and each year that figure
increases. Another alarming fact is about maternal
mortality. According fo the National Council of
Medical Arbitration, in ferms of maternal deaths in
adolescents that occurred in the country from 2002
to 2017, Veracruz ranked third in the country, with a
record of 200 deaths in children under 19 years of age
(Sanchez & Montoya, 2019). Likewise, in 2019 Veracruz
ranked first in the nation in AIDS infections, with a total
of 119 new cases registered, according to data from
the National Center for the Prevention and Control of
HIV and AIDS.

Thus, we can nofe that the incorporation of sex
education in elementary school will not solve the
problems since at a structural, cultural, and personal
level, multiple factors have influence, including beliefs.
Hence, the importance of doing studies like this one
fo examine the fremendous impact they have on
observing, studying, and teaching students.

Beliefs

In this sense, beliefs have been studied from various
fields. For example, for the philosopher Ortega vy
Gasset (2000), beliefs shape people's lives because
they are put ahead of their perceived redlity. There is
usually no express awareness of them, but they act
latently. When someone fruly believes in something,
they do not need to be clear about it; their notions are
simply incorporated.

Also, for psychologists Martin Fishlbbein and Icek Ajzen
(1975), beliefs are subjective probability judgments of
a person regarding some area of their world; they
deal with the understanding that subjects have of
themselves and their environment. Along the same
lines, Diez (2016) declares that belief is a psychological
notion that implies the tendency to act as if one's
beliefs are true. That means it is a conviction, or
something that people consider frue.

Therefore, as mentfioned, this article’s objective is fo
determine the beliefs of primary school teachers
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regarding sex education, to determine its limits and
scope in the approach of the contents, and to gain
information that may be useful for decision-making
and public policy. Sex education is a complex issue
around which various beliefs are part of widespread
knowledge (Ramirez, 2013). These have such a vital
value range that they constitute an ethic that justifies
and issues value judgments. Likewise, they play a
crucial role in configuring daily practices such as
gender relations and violence and inequality (Ramirez
et al., 2009).

Given Mexico and Veracruz's circumstances, this
text is relevant because it addresses the challenges
elementary school teachers have regarding sex
education and how pedagogy is permeated by what
they believe. We think it can provide data that help
identify and analyze beliefs since teachers are an
agent that can contribute to social transformation,
well-being, and people's quality of life.

Method

This study is descriptive, with qualitative methodology
and a comprehensive-interpretive approach. We used
the qualitative research inferview technique, which
allows us to build knowledge through a conversation
that has a structure and a specific purpose (Kvale,
2008). Therefore, we conducted semi-structured
interviews fo determine teachers' perspectives and
obtain descriptions of their beliefs and experiences in
the approach to sex education. According to Bernard
(1995), this method consists of a guide used when
there is only one occasion fo inferview someone. In
this case, the teachers had limited time to answer the
interview guestions because they were at work.

Context

In Mexico, primary education comprises the first three
school levels in the lives of the students:

1. Preschool consists of three grades, and the
children attend when they are 3 to 6 years old.

2. Elementary school has six grades, and chil-
dren enfer at the age of 6 and remain until 12.

3. Secondary school has three grades and is
generally attended between the ages of 12

and 15 years.
Table 1

Scope of the Questions in the Data Collection Tool
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The State of Veracruz has 212 municipalities. We
conducted this study in the City of Veracruz, which
has problems including pregnancies in girls and
adolescents, maternal deaths, and the profusion of
sexually transmitted diseases. Research of this nature
is pertinent. The data were collected in two of the
largest elementary schools, with the highest number
of students and teachers in Veracruz, from October
to December 2019. As mentioned above, 67% of
elementary school teachers in Mexico are women and
33% are men; however, in the two schools where we
conducted the research, the teaching staff consisted
only of women.

Participants

We used a non-probabilistic sampling method with
a maximum variation (Hudelson, 1994), which means
documenting unique or diverse variations over a wide
range of ages and years of teaching experience. In
total, nine feachers whose ages ranged from 22 to 64
years participated. All are graduates of the Bachelor
of Primary Education in Normal Schools, and all are
Catholic. Seven of them are married and the other
tfwo are single. Three teach fourth grade (children of
9 and 10 years), three fifth grade (children of 10 and
1 years), and three sixth grade (children of 11 and 12
years). Four of them work in a state elementary school,
and five in a federal elementary school. We should
note that during the interviews, we asked the teachers
if at some point in their academic career they had
received sex education, fo which they all answered
in the negative, agreeing with the statement above.

Procedure

Before proceeding fo the fieldwork, the Ethics
Committee at the Institute of Psychological Research
of Universidad Veracruzana approved the research.
The provisions of the Federal Data Protection Law
were always complied with. We developed a semi-
sfructured interview script based on the research
objectives, which aim to examine teachers' beliefs
regarding sex education in elementary school and
have a notion of its limits and scope in the approach
of the contents.

Before beginning each consultation, tfeachers read an
informed consent lefter. Each participant was asked
to sign if, reiterating that we would record the audio

Research objective

Interview guide

1. Could you tell me in which subjects sex education contents are covered?
2. What can you tell me about the content on sex education in the " natural sciences " fextbook?

To examine feachers' beliefs
regarding sex education in
elementary school

3. How do you think sex education should be done in the grade you teach?

4. In what ways have you addressed sexuality in your classes?

5. How has your experience been in dealing with sexuality issues with students?
6. How do you feel about the knowledge of sexuality fopics in the curriculum?

7. Have you completed courses on sexuality?
8. Do you think feachers should receive training on sex education pedagogy?
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but that it would be assigned a pseudonym not to
be identified, guaranteeing people’s and institutions'
confidentiality. On average, fthe interviews lasted
40 minutes. Inferviews were held in various schools'
spaces: some in the classrooms and others in the
courtyard. We transcribed the inferviews verbatim,
and we safeguarded the transcripts. We collected
around 90 pages of data.

Once we finished the interviews, they were analyzed
based on the guidelines established by Kvale (2008)
that consist of franscribing, coding, condensing,
and inferpreting the information obtained until we
achieved a definitive categorization. An analysis was
performed by the two researchers.

First, we proceeded to encode by hand, that is, to
assign keywords to a text segment to allow later
identification. Hence, we clustered these codes into
mutually exclusive categories. Categorization implies
a broader and more systematic conceptualization
(Kvale, 2008). Therefore, we reduced the grouped
codestoonly three categories, with fwo subcategories
in each.

Table 2

Categorization

Category

Subcategories

Beliefs about a textbook

Beliefs about the characteris-
tics of students

Beliefs about feacher training

Relevance of the contents.
Omitting content

Maturation
Discipline

Need for teacher fraining

Indifference toward training

For the study to be valid, we did a triangulation of
evaluators, an intersubjective verification through the
conftrast of the information we obtained (Denzin, 1979).
Likewise, for the study to have internal reliability, we
created descriptive categories with a low level of in-
terference, making them as concrete and precise as
possible (Le Compte & Goetz, 1982). In addition, data
were collected by two researchers to guarantee a
better balance of observations, analysis, and interpre-
tation.

Findings

Once the franscripts of the interviews were analyzed,
we identified three major categories that encompass
the beliefs: the contents of the textbooks, the students'
characteristics, and teacher training. From these cat-
egories, six subcategories emerge that we will explain
below.

Beliefs about Textbook Content

This category includes the beliefs that primary school
teachers have about the knowledge, skills, attitudes,

and values proposed in the curriculum that feachers
will fransmit in an educational project (SEP, 2017). Two
subcategories emerged. The first is called relevance
of the contents, and it refers to beliefs about the im-
portance of sex education content that teachers will
fransmit during the course. Some teachers do not
agree with the curriculum because they believe that
sfudents are given too much information. In contrast,
others believe that it is important to falk about sexual-
ity because knowledge can prevent abuse.

The second subcategory is called omitting contfent,
and it refers to the belief that it is preferable tfo avoid
addressing issues because they are considered incon-
venient for children.

Beliefs About the Characteristics of Students

Through the analysis of interviews, we discovered that
several teachers affirm that, to falk about sexuality
with students, specific conditions regarding both mat-
uration and discipline must be present in the group.
Therefore, the first subcategory, maturity, refers to the
belief that the development of sexual characteristics
in students should be taken as a criferion to decide
whether to ftalk about sexuality. One of the require-
ments is that the girls have already begun menstruat-
ing. The second subcategory is discipline; that is, the
tfeachers have the belief that to talk about sexuality
with their stfudents, the group must behave appropri-
ately without making jokes; otherwise, the fopic is not
tfaught.

Beliefs about Teacher Training

This last category encompasses beliefs about prepa-
ration for feaching, which includes the development
of knowledge related to the contents of sexuality and
gender and the knowledge and skills required in these
subjects. The first subcategory refers to the need for
feacher training. This implies a belief in one's lack of
updating information on sexuality and gender and
improving classroom practice. The last subcategory is
Indifference toward fraining, which refers to the belief
that training and updatfing informatfion on sexuality
and gender are irrelevant. Therefore, each teacher
can prepare on their own.

Discussion

Regarding fthe relevance of texfbook confents, we
found that teachers avoid topics like sexual relations
and contfraceptive methods, despite those subjects
being marked in the official curriculum. The teach-
ers believe that students are not yet ready to start
their sexual lives, as seen in the following speech by
a tfeacher:
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What | have avoided, and that comes in sixth grade
books, is that they mention contraceptives... | have
not seen that with kids; | do not think it is conve-
nient for the student fo know, despite knowing the
different types of contraceptives, which are seen
not only in elementary school but also in second-
ary school. | have always used the guideline that
the greatest contraceptive is to abstain because
they are not yet ready to initiate sexual relations
(Samantha).

lyer and Aggleton's research (2013) in Uganda found
that some teachers focus exclusively on abstinence
as a preventive method when they talk about sexual
matters. Also, a Brazilian study by Da Silva (2012)
showed that when students ask about sexuality
issues, teachers fend to avoid giving any explanation.
In addition, Marseille et al. (2018) and Mirzazadeh et
al. (2018) analyzed the effectiveness of school-based
teen pregnancy and sexually tfransmitted infection
prevention programs in North America. The results of
the studies question the usefulness of inferventions
carried out in schools fo prevent unwanted
pregnancies and the incidence of HIV and other

Table 3
Category 1: Beliefs about Textbook Contents
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sexually fransmitted infections in adolescents in North
America.

According to Preston (2013), teachers continue to
perceive their responsibility as combating sexual risk
while viewing young people as immature, even as
adolescents express a preference for sex education
with less emphasis on strictly adverse sexual outcomes
and more focus on peer education. In this sense,
another relevant finding is that feachers take the
sexual maturity of students as a criterion to decide
whether to delve into sexuality issues:

From the fifth grade, | see when we are going to deal
with this issue if there are kids who pay attention, and
| begin fo ask girls if they are already menstruating. |
say, “Menstruation... do you know what that is?”, and
there are girls who say yes, others no. | do a survey,
and if | see that the girls still do not understand it well,
| tfreat the topic in general. | talk to the mothers and
ask them to explain them too before | start to address
them more in-depth. | give my students the example
of girls | know from a community where | taught
classes who are already pregnant, and | tell them,

Subcategories

Condensation

- There are many topics about which tfeachers disagree such as the argument that children are

Relevance of the confent

given so much information about sexuality that far from helping them, it arouses curiosity that

leads them to seek erroneous information.
- Children are exposed to abuse. Thus, it is very important that they know about sexuality.

- Talking about contfraceptives is avoided, even though it is mentioned in the textbook. Teachers

Omitting content

to initiate sexual relations.

believe that it is not convenient for the students fo know about contraception, and the guide-
line has been given that the best confraception is to abstain because they are not yet ready

Source: Self-made

Table 4

Category 2: Beliefs About the Characteristics of Students

Subcategories

Condensation

- Being able to talk about sexuality issues depends on the level of student understanding. The

more awake they are, the more laughter and the less seriousness the explanation.

Maturity - It is necessary to determine whether the girls are already menstruating. | do a survey; if a
respondent is not menstruating, | speak with her mother before approaching the subject.
- Being able to teach sexudality issues depends on group discipline. If the group is undisci-
N plined, | do not tfeach the topic.
Discipline

- You must carefully choose your words and the way things are explained. You must also an-

alyze the children's questions properly. It is not a subject where you can falk without limits.

Source: Self-made
Table 5

Category 3: Beliefs About Teacher Training

Subcategories

Condensation

- We are asked to feach subjects about which we are not prepared.
- In the Normal School, we should be tfaught how to plan and what strategies to use for

Need for teacher training sex education.

- It would be good to update the curriculum because courses always focus on reading,

Spanish, and mathematics, but not on sexuality.
- There is ignorance as to how to approach sex education, or it is simply avoided.

- Sexual training depends on the person.

Indifference toward training -
issues.

Each one, as the programs come out, must read them. In the new plans, there are many

Source: Self-made
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“How is it possible that when they are 14 or will be
15 years old instead of having a party, they have a
baby in their arms?” And then that's where | tell them
that there are things to avoid, pregnancy, and that
the least they must do is have sex (Elena).

As we can see, the feacher knows how pregnancy
affects girls' lives by acquiring responsibilities for which
neither they nor their parents are prepared; likewise,
the speech denotes how the biological aspects of
sexuality are more critical than the affective, relational,
and sociocultural issues. In this sense, Da Silva (2012)
and Rangel (2018) also reaffirm that sexual education
in elementary and secondary schools in Mexico is
marked by a biomedical discourse characterized by
an emphasis on diseases, pregnancies, hygienic care,
and biological changes in adolescence.

Another important finding is the lack of sexual
education among the feachers themselves. For
example, the following teacher talks about how they
are asked to tfeach subjects on which they have not
received adequate instruction:

They ask us about these issues, but they don't instruct
us or tell us how. In other words, we must read and
see how we explain things fo kids, and we are not
prepared. It should start when future teachers study
at the Normal School. Those who will become
teachers should take a course that will guide them
on how to plan, how fo do it, and what strategies
to use. Sometimes | feel nervous, precisely because
I don't know if a group will have doubts and | will not
know how tfo explain things to them or | will not know
everything about the subject (Laura).

Da Silva (2012) has pointed out that teachers feel
devoid of the knowledge and fools to address sexual
education, leaving little space for them to find an
answer to the questions that concern students.

Several teachers accepted that they need to receive
fraining tfo be able to feach sex education. "Yes,
it would be good to update because we always
focus on reading, Spanish, mathematics ... But not on
sexuality" (Karla). “Either there is ignorance on how to
approach it, or it is simply avoided. | mean, two things
happen here, but there must be sexual education in
our professional training" (Veronica). This information is
consistent with a study by Rosales and Salinas (2017),
in which all participants agreed that they lack fraining
in sex education. lyer and Aggleton (2013) found that
teachers revealed their lack of knowledge about
sexual reproductive health issues and concluded that
aftitudes, beliefs, and superstitions related tfo young
people's sexual activity inevitably affect the content
and nature of sexuality education provided in school.
In addition, a report made between 2016 and 2017 by
the German Federal Centre for Health Education and
the European Network of the Infernational Planned
Parenthood Federation presents a new assessment of

sex education in Western Europe, Eastern Europe, and
Cenftral Asia. Although in 21 of the 25 countries, there
is currently a law, policy, or strategy either requiring
or supporting sexuality education curricula in formal
school setftings, in practice, only in three of the 25
countries were most teachers sufficiently trained fo
tfeach sex education (Ketting & Ivanova, 2018). Most
feachers had not been trained in the remaining
countries or had participated in only a short (one day)
course.

According to Fazio et al. (2020), in Italy, elementary
school feachers generally have low science teaching
efficacy beliefs. Their poor science background
is mainly shaped by years of traditional, teacher-
centered didactic activities, where science teaching
is based on the transmission of general concepts to
students. However, they showed that affer attending
an inquiry-based workshop and organizing a science
fair, teachers highlight a positive evolution of their
science teaching efficacy beliefs and more faith
in young pupils' capabilities tfo approach science
subjects.

Conclusions

We consider it necessary to work with elementary
school feachers on transforming their beliefs about
feaching sex education. If they keep omifting this
subject in schools, then they will confribute to the
maintenance of risky sexual practices, unwanted
pregnancies in girls and adolescents, and high rates
of contagion of sexually transmitted diseases.

Also, it is crucial to address sexuality as an element of
interpersonal relationships since sex education must
improve people's quality of life and well-being. This
must infegrate aspects such as love, respect, inclusion,
gender equality, responsibility, and commitment, just to
name a few. It must go beyond what has traditionally
been a starting point: the biomedical approach.

Regarding the conditions in which elementary school
educators feach sexuality issues, we suggest stopping
tfaking girls' sexual maturity as a reference point. We
must remember that the development of sexual
characteristics is a process that occurs differently in
each human being, so it is not feasible to continue
faking it as a criterion for deciding whether to explain
a topic.

Another essential aspect is teacher fraining. We must
be aware of how necessary it is fo modify feaching
practices. They are not sufficient to respond to current
global demands. The lack of knowledge and didactic
fools for handling confent such as sexuality leads
many teachers to choose to avoid the subject or
approach it superficially. As it does not appear in their
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professional training curriculum, they omit the issue
even though the subject is indicated in elementary
school programs when working with students.

In conclusion, we can say that at the primary level,
tfeachers play a representative role with their students
since, in some cases, they may be the only people from
whom children learn about sexuality. Therefore, we
think that proper sex education in elementary school
would allow children to have accurate information fo
know more about their bodily functions and improve
coexistence through respect for others' rights and
through developing the skills, attitudes, and values fo
enjoy their sexuality.
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Abstract

Young children are faced with the challenges of
collaborating with others usually for the first fime as they
enfer preschool. They must learn to think beyond their
own needs and recognize the needs and wants of other
children. Most educators soon realize that the naturally
occurring interactions among the children tend to establish
hierarchies. A qualitative case study completed over a span
of five months examined a clique of five preschool aged girls
who appeared o partially identify themselves by wearing
what they ftitled, “sparkly princess shoes”. Methods of data
collection include interview and olbservation. Implications
for practice and strategies for adults working with preschool
aged children are provided.

Keywords:

Peer Relations, Hierarchies, Social Cliques, Socialization,
Preschool

Infroduction

EOrIy childhood provides a fime of critical growth in
all developmental domains and it is well understood
that play has an important role in both learning and
development. Copple and Bredekamp (2009) reiterate the
importance of the early learning years and the role of play
by stating “the collaborative planning of roles and scenarios
and the impulse control required fo stay within the play’s
constraints develop children’s self-regulation, symbolic
thinking, memory, and language - capacities crifical to
later learning, social competence, and school success” (p.
xiii). Clearly, the skills learned during early childhood provide
a foundation for later competencies in many domains.
Preschool is the first time that many children are exposed to
large numbers of peers outside of their home (Fabes, Martin,
& Hanish, 2009); thereby, creating an ideal fime to observe
the formation of social hierarchies and the dynamics of
social interactions of young children. Peer groups can offer
a unigue opporfunity for a young child fo learn how fo
negotiate his or her space within the group while under the
supervision of adults. Martin, Fabes, Hanish, and Hollenstein
(2006) claim that the unstructured play-based activities
often found in preschools offer a unique opportunity fo
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study children’s social organization since preschool
is often the first time that many young children have
the opportunity fo inferact with same-aged peers on
a daily basis.

In this study, children were observed in their natural
setting and informally interviewed as situations
occurred. The researcher sought fo see how
social hierarchies are displaced in early childhood
classrooms and to what extent are the roles
interchangeable or consistent. Also, important are
the roles gender-oriented and how is power and/or
authority established and maintained? The guiding
research question was: How are social hierarchies
displayed in early childhood classrooms? Additional
research questions explored were: To what extent
are the roles in the hierarchy interchangeable or
consistent? In what ways, if at all, are the roles gender-
oriented? And, how is power or authority established
and maintained? The following manuscript details
findings involving preschool aged girls which were
part of a larger study (Raisor, 2010).

Theoretical Framework

Vygotsky's sociocultural theory emphasizes the
importance of increased peer play interaction fo
enhance cognifive development. When children
are involved in peer play the social environment
influences cognition through its tools. Vygotsky (1978)
believed children develop the tools (i.e. skills) and social
rules which lead fo cognitive advancement through
a process referred fo as internalization (Hartup,
2009). Vygotsky's emphasis was on the importance
of shared experiences in the acquisition of mental
processes, claiming that the social context is actually
part of the developmental and learning processes
(Bodrova & Leong, 2007). Bodrova and Leong (2007)
agree on the important role that the social context
plays in development, claiming that without the
shared experience the child could not internalize or
independently use higher mental processes.

Social hierarchies can be seen across species and
cultures resulting in some individuals having more
influence than their peers and better access to all
kinds of resources including a mate (Fiske, 1991). As
young children begin understanding the organization
of their social world and develop in the context of
peer relations, they use the information to navigate
their social world in strategic ways (Thomsen, 2019).
As social structures begin to form some of these peer
relations lead to the formation of social hierarchies.
“Children’s social categories provide a window into
the albstract theories they use to make sense of a
highly complex social world” (Rhodes, 2012, p. 4).
However, these social categories can also include
stereotyping and prejudice attitudes in  young
children (Rutland, Killen, & Abrams, 2010). “Findings

June 2021, Volume 13, Issue 5, 599-609

within developmental science show that children
develop moral principles of fairness and equality
from an early age, but they also develop implicit and
explicit prejudice toward others from different social
groups” (Rutland, Kellen, & Abrams, 2010, p. 288). In a
seminal mixed methods study, Farver (1996) examined
the relationship between preschoolers’ aggressive
behavior and their social groups and discovered that
dominance hierarchies existed among children as
young as four. The study found that preschool aged
children tended to form reciprocated friendships with
children that were similar to themselves in terms of
aggression, behavioral style, and social competence.
Farver suggested that toughness was often the
defterminant of social status among preschoolers and
defined it as, “the ability to direct the behavior of
others, leadership in play, and physical coercion” (p.
335). Farver suggested that teachers should be aware
of existing dominance hierarchies in their classroom
since lower status children tend to look at higher status
children for leadership.

The development of social hierarchies among young
childrenisemergingin educationalresearch. Currently,
there is demand for more research in understanding
social cligues and a particularly pressing need for
qualitative studies. There have been some inferesting
studies looking at the relationship of gender and
group hierarchical behavior. There is a growing body
of research that suggests that in terms of aggressive
behaviors, males fend to be more physically aggressive
and girls more relationally aggressive (Crick, Ostrov,
Burr, Cullerfon-Sen, Jansen-Yeh, and Ralston (2006);
Ostrov and Keating (2004); Giles and Heyman (2005)
and that children will be gender-specific when
applying either (Giles and Heyman, 2005). In a 2009
longitudinal study, Murray-Close and Ostfrov observed
the forms (relational vs. physical) and functions of
aggression (reactive or proactive) and found that the
forms of aggression employed by young children are
consistent, but the functions are situational.

Methodology

Due to limited language skills and concern over the
validity and reliability of young children’s responses,
the qualitative method of observation is most
commonly utilized (Ostrov & Crick, 2007). The research
described in this study fills multiple gaps in the existing
literature. First, it is a qualitative study where children
were observed in their nafural setting and informally
interviewed as situafions occurred. Qualitative
research is critical because it allows observational
and interview data to capture the actual interactions
and conversations of the children while the incidents
are occurring in the children’s natural play seffing.
Qualitative research invites the children’s perspective
fo be capturedin an age appropriate manner. Second,
the research questions investigated the form of social
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structures, the frequency of social interactions, the
relation of gender to the roles identified, and power
among one set of preschool aged children.

The present case study (Stake, 1995) took place at
an early childhood setting on the campus of a large
research-intfensive university. To maintain anonymity
of the setfting, the location is referred to as The Center
and referenced with the generic citation *The Center.
It is located in a rural, Midwestern college town. This
site was infentionally chosen because of its proximity
to the university and openness to research. The Center
provides developmentally appropriate child care for
children ages six weeks through approximately five
years of age (*The Center).

The research was conducted in the preschool
classroom, commonly referred to as pre-kindergarten
or Pre-K. The pre-kindergarten classroom was selected
because it is during the preschool years that increased
peer interaction occurs (Power, 2000) and is usually
the first fime that young children are exposed to a
large number of peers outside of the home (Fabes, R.
A., Martin, C. L, & Hanish, L. D. (2009). They must learn
fo think beyond their individual needs and recognize
the needs and wants of other children in cooperative
play. Peer group inferaction provides opportunities
for young children to collaborate with others and
learn imperative social skills such as cooperation and
negoftiation.

The children in this study could choose where to play
as well as the peers with whom they chose to interact
during long periods of play. This freedom confributed
tfo the qualitative nature of the present study by
encouraging choice and natural inferactions among
the children. The Center provided a desirable location
for this research through its openness to research,
physical arrangement, goals, philosophy, and child
centered approach to early childhood education.

The participantsin the present study included children
ages 3%2 half to 6 enrolled in the pre-kindergarten
classroom at The Center. Parental consent was gained
from the participant’s guardians as well as assent
from the children participants. At the beginning of
the study, the morning session included 14 children
with nine full time children and five children enrolled
in half-time care, one of which is enrolled in half-time
care on Tuesdays and Thursdays only. The afternoon
session consisted of 13 children with nine children in full
day care and four children in half-day care. Two new
children joined the class in January and were asked
fo join the study as participants. The total number
of children parficipants was 16; however, one child
was not included in the reported data due to lack
of attendance in the mornings. This child typically
arrived just as first author was exiting The Center.
Refer to Table 1 for demographic information on the
children included in the study.

Table 1
Demographic Information on Children Participants

Pseudonym *Age Gender Race and/or Ethnicity
Alisha 4.6 F Caucasian
Angela 4.7 F Caucasian
Anne 3.6 F Caucasian
Andy 3.6 M Caucasian
Austin 31 M Caucasian
Jackson 4.6 M African American
John 35 M Asian/Caucasian
Julie 41 F Chinese
Luke 41 M Caucasian
Kian 5 M Middle Eastern
Zavian 3.6 M Middle Eastern
Sarah 41 F Ethiopian
Stephanie 6 F  African American/Cauca-
sian

Tracy 4.6 F Caucasian
Brooke 39 F Middle Eastern/
Caucasian

**N/A 410 F Hispanic

The Center’s core staff memlbers only (i.e. Director, pre-
kindergarten Master Teacher, and two Lead Teachers)
were included as participants in the research.
Assistants, stfudent workers or student teachers were
not included in this study or only identified by their
role. Refer to Table 2 for demographic information on
the core staff members. Some staff members change
every eight to 16 weeks; therefore, only the staff that
consistently worked with the children through the
span of the study were selected for interview.

Table 2
Demographic Information on Core Staff Participants

Age Gender Race/Ethnicity
27 F Caucasian
31 F Caucasian
32 F Caucasian
38 F Caucasian
In order tfo protect the confidentiality of the

participants, pseudonyms are used in all reported
data. All core staff members are referred to as core
staff for the purposes of this study. All student teachers
are referred to as student teachers (ST) while all
stfudent workers and practicum students are referred
to as student workers (SW).

Methods of data collection included interview with
the children participants, observations, and inferviews
with the adult participants. Observational field
notes were simultaneously collected and analyzed
for emergent codes. After the observations had
concluded, semi-structured
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interviews were conducted with The Center’s pre-
kindergarten core staff members. The inferviews were
analyzed for contextual understanding, confirmation
of the data, and additional adult perspectives of the
children’s social interactions.

Multiple methods of data collection were utilized
including observations, and semi-structured interviews
with the pre-kindergarten children and their teachers
(Master and Lead) as well as the Director. As stated
by Maxwell (2005), interviews and olbservations often
complement each other’s validity. “Interviews can
provide additional information that was missed in
observation, and can be used to check the accuracy
of the observations...friangulation of olbservations
and interviews can provide a more complete and
accurate account than either could alone” (p. 94). In
addition to field notes, the children were randomly
assigned numbers (see Table 3) for use in the fime
samples.

Table 3
Assigned Pseudonym and Number

Pseudonym Number

Jackson

-

Julie
Sarah
Andy
Anne
Stephanie
Tracy
Luke

VO 0 N o oW N

John

Kian

o

Angela

-
=

*

—
N

Alisha 13
Brooke 14
Austin 15

Zavian 16

Note: * Child who was a participant, but not included
in the reported data due to lack of attendance.

Observations

The time samples (refer to Figure 1) were calculated
every 30 minutes. The numbers were used to identify
where the children were located in the classroom
and with whom, if anyone, they were inferacting. The
single numbers indicate that the child was engaged in
solitary play. Two or more numbers fogether symbolize
the group structure (i.e. dyadic, triadic, quad, or five or
more children). The daily time samples (refer to Figure
1) were totaled each month to tfrack the areas with the
most social interaction as well as which children were
playing together. Over the course of the study, 182
fime samples were conducted. A spreadsheet of time
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samples totaling all five months of data was compiled
to determine overall patterns in the children’s choice(s)
of play partners.

Figure 1
Time Sample
9:30AM
Dramatic play area 4,5
Dramatic play area on rug 13,15
Block area 2,71
9,10
Activity Table 16 (Mr. Potato Head)
14 (dog activity)
Library area

Writing Center
Art Center
Sensory table
Loft

Outside

Other: 1, 3, 6, 8 (walking around)

Due to the mobility of the children and The Center’s
open door policy, only the areas of interaction inside
of the classroom were documented. Anytime the
children were outside, they were noted with tally
marks as outside and their individual interactions
were not documented. In addition, the category of
other refers to times when the child or children were
casually walking around, engaged in project work
outside of the classroom, using the restroom, or at an
area not categorized for the study, such as on a walk

Interviews

Interviews are important methods of gaining an
understanding of the interviewee's perspective. Not
only are the interviewee's responses valuable, but
also his or her body language, hesitations or pauses
in responses, as well as tone and pacing all add value
to data collection during an interview. Bodgan and
Biklen (2007) claim “Good listening usually stimulates
good talking” (p. 107). Interviews with the children
were recorded through field notes and/or audio
taping. All interviews, relevant fo this study, with the
children were transcribed. Quotes were captured and
the children’s actual language as much as possible
in play scenarios and through the use of the audio
recorder when allowed.

The interviews with the core staff members were
conducted at the end of the observations for fear
that the questions might change the interviewees’
interactions in the classroom if they were to know in
advance the preliminary findings. One Master and
two Lead Teachers were interviewed as well as the
Director of The Center the week immediately following
the end of observational data collection.
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Data analysis occurred in three distinct phases as
outlined by Miles and Huberman (1994). The first phase
of analysis consisted of uploading and then analyzing
franscriptions from her field notes and interviews
with the children to identify emergent codes info
the computer software, Atlasti. The second phase
included pattern coding which consisted of the codes
being sorted info clusters and creating memos in an
aftempt to make sense of the data. During the third
phase, contextual examples and quotable quotes
were pulled from the transcriptions. The process
of dafta analysis assisted in reducing the data fo a
manageable amount which then led to the emergent
themes as well as answers to the research questions.

Results

The findings of this study identified one established
social hierarchy within the preschool classroom. It
consisted of three girls, all age four, reported using
pseudonyms. The hierarchy is explained in Figure
2 and supporting documentation is detailed in the
paragraphs below.

Figure 2
Small Scale Hierarchy

e}
4

Y

STEPHANIE

KEY:

LEADER

Member

Ol

Large Outer Circle Enclosed Members

Relationship

Secondary Relationship

J |1

Note. Based on data from the fime samples, observations,
inferviews with the children and staff this illustrates a consensus
of the established hierarchical formation displayed.

Established Hierarchy

Members: Julie, Tracy, and Angela. ANGELA and Julie
displayed a strong dyadic relationship. ANGELA, Julie,
and Tracy displayed the strongest triadic relationship
observed. ANGELA was identified as being more
directive, assertive, or a leader. All three of the girls
shared in an exclusive friendship as illustrated by the
large outer circle enclosing the members. Stephanie
(6) is bi-racial, age 6, and was identified as a floater in

and out of the hierarchy by the first author and three
of the core staff members. Sarah (3) is Ethiopian, age
41, and is an occasional member in the hierarchy as
idenftified by the first author and two of the core staff
members. However, she also maintains relationships
with children outside of the hierarchy.

Structure: Established Hierarchy

The strength of the tfriadic relationship between Julie,
Angela, and Tracy was evident and the positioning
of Stephanie and Sarah in the hierarchy was clearly
displayed. In an example of a student worker
attempting fo their enter play, the power structure of
the hierarchy was evident. The student worker joined
the art center and started fo join the girls in making
cards, when Julie said, “You are not a card maker.
You are supposed to ask Angela.” The student worker
then asked Angela, “Can | please make a Valentine
card?” The student worker was granfed temporary
acceptance in the hierarchy based on the condition
set forth by Angela, “Yes, only if you don’t bother us.”
Another example came from the dramatic play area
on the rug, when the children were playing babies.
Stephanie was informally inferviewed immediately
after the play inquiring about her role. Stephanie
stated, “I was the mom of Sarah” She was asked,
“Who decided that?” Stephanie responded, “Them”
as she pointed fo the art center area. When probed
for clarification, she responded, “Who is ‘them™?”
Stephanie replied, "Angela.”

As evidence of occasional acceptance info the
established hierarchy, when discussing the seafing
arrangement at lunch, Julie stated, “She [Stephanie]
always wants to sit by me...But, | do not know why.”
When asked “Well, do you let her sit by you?” And
Julie responded, “Well, sometimes.” The floater status
of Stephanie was described in the field notes as “I
noticed that Angela and Julie were playing on the
rug. Stephanie was going back and forth between
the dramatic play area on the rug and the dramatic
play area.” In first author’s opinion, Stephanie was
clearly split between the groups of children playing in
different areas of the classroom.

Sarah was identified by first author and fwo core
staff members as a child who floats in and out of the
established hierarchy as well. She would occasionally
engage in play with the girls inside the hierarchy, but
would also maintain her friendships outside of the
hierarchy. This balance was evident in an excerpt
from the children’s play with farm animails.

Sarah: Mommy, mommy | am back. | met a
new friend, goaft.

Angela: Hello, little goat.

Sarah: Look.
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Julie: | don’t want to be the momma.

Angela: | don't think that goat is in our family,
what do you think?

Sarah: Oh, you don't like this goat. (O.C. She
pretended to cry and move).

Angela: | think you can live in our family, if
you want fo.

Sarah: | want to be in your house.

Julie: Alright then, you can be in my house.

This is a clear example of Sarah attempting to gain
entry into the hierarchy’s exclusive circle through the
use of animals in play. She was able to successfully
gain entry and contfinue play with the girls.

Sarah: Look at me, Julie and Angelal!
Core Staff: Julie and Angela, Sarah would like
you to look at her.

Angela:  We are not playing that.
Angela:  Julie, are you playing this with Sarah?
Sarah: I want fo play. What can | be?

Although the roles within the small scale hierarchy
remained at primarily equal staftus, often anyone
aftempting to enter, as an equal, would be redirected
by Angela, Julie or Tracy to parallel play, assigned a
role of lower status, or rejected from playing. Of interest,
children outside of the established hierarchy identified
the girls as being friends and often perceived Julie
and Angela as their own friends.

Core Staff Perspectives

A core staff member lent support to the notion of
Stephanie as a floater by stating that she, “kind of
floats between the grouping of Julie, Tracy, and
Angela. Kind of floatfs in between there and Sarah
and Brooke!” Another core staff member described
“a couple of girls that like to group fogether” as “
Julie, sometimes Stephanie, Angela, and Tracy..
Articulating Stephanie’s floater status, another core
staff member said, “Stephanie, | think, kind of just goes
in and out of groups as she feels like it.”

Two of the core staff members suggested that when
Stephanie enters the hierarchy of Angela, Julie, and
Tracy that Angela tends to back away from the
leadership role. One core staff member stated, “When
it is just Julie, Tracy, Angela playing together, Angela
tfends tfo be more of the assertive one except when
Stephanie enters and she kinds of backs off that” To
further first author’s understanding of this dynamic,
another core staff member explained, “If Stephanie
was in any group she would want fo be the boss of
everyone. She is dominant. She is the oldest child in
that room.”
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One core sftaff member identified Angela, Julie,
and Sarah as children who fended fo play tfogether.
When asked for confirmation of the triad, “You think
that these three [Angela, Julie, and Sarah] females...”
and the core staff member interjected “tend to stick
together...especially those [Angela and Julie] two.”
This provided support of Sarah’s status as a floater in
the hierarchy. A second core staff member mentioned
that Julie, Angela, Sarah, and Tracy play together
frequently. Another core staff member stated that
Sarah, “kind of goes with the flow with lots of different
groups. You will see her with the boys, Jackson and
Luke in particular. You will see her with the girls [Julie,
Angela, Tracy, and sometimes Stephanie] who do a
lot of literacy activities as well.”

Conclusions

Two themes emerged from the data. The first theme,
The Power of Exclusiveness, was documented in the
functioning of the small scale hierarchy. Manners
in which the members established their exclusive
sisterhood are described. The second theme, The
Power of Exclusion, was olbserved as the small scale
hierarchy evolved intfo an established hierarchy and is
detailed in the following paragraphs.

The Power of Exclusiveness

Each member within the small scale hierarchy of Julie,
Angela, and Tracy had a unique way of establishing
and maintaining power. Within the clique, each girl
was held in primarily equal status whether it was
through a primary or secondary relationship. Further,
the girls continuously expressed concern about being
fair with each other. An example of their concern over
fairness was documented as the girls were engaged in
cooperative play in the block area. The cohesiveness
of the girls was dependent upon them being equal
and fair with one another. So, when Angela chose
a deer, in the excerpt below, it disrupted the notion
of equality. Julie reacted by reinstating the concept
of fairness by removing the deer figure and Angela
did not display a reaction because she was aware
of the rules to their group play. The following excerpt
provides evidence of their concern for equality.

Angela: Okay, you guys are really not playing
with me.

You have to come down here and play
with us.

| am the mom which one do you want
to be?

(O.C. Angela chooses a deer figure.)
We all have one that is not fair.

(O.C. Julie grabs one of the deer out

of Angela’s hand and tosses it back into
the pile of animal figures. Angela did
not say or do anything).

Julie:

Tracy:

Julie:
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Another example of the children’s concern over
fairness came when a student worker made two
Valentine cards while at the art center. The student
worker asked “Who wants one in their cubbie?” Tracy
held up her hand and responded “I do!” Angela said,
“Me! Mel Hey, Julie needs one too.” The girls took each
ofher’s feelings info consideration and found ways fo
remain fair to each other.

Displays of Sisterhood

Each girl had a unique way of establishing power
within the small scale hierarchy, but this did not
necessarily result in authority over another member.
Refer to Figure 2 to see anillustration of their small scale
hierarchical relationship. For example, one might fend
to play the mother role thereby establishing her own
form of power, but also displaying a bond of sisterhood
by engaging in roles that were consistently equal
in status such as sisters, fwins, or babies. Field notes
provide multiple accounts of this. For example, Julie
was documented as saying “Me and Angela are twins!
We are the same person.” This nofion of sameness is
consistent with Vygotsky's (1978) idea of how children
make a concerted effort to display their relationship
while in play. Vygotsky recalled two sisters playing
imaginary sisters. Suddenly, the children are conscious
of the emphasis of everything being the same fo
visibly display their relationship of sisterhood. They
might dress alike, talk alike, or wear the same clothing
to outwardly display their sisterhood. The actions of
being sisters might be witnessed in everyday life, buf
the children bring the unspoken rules of sisterhood o
life in their play. Julie and Angela made their bond of
sisferhood very clear through their actions, words, and
play behaviors.

Figure 3
Photo of Princess Sparkly Shoes

Princess Sparkly Shoes. Another manner in which
the small scale hierarchy of girls displayed the
exclusiveness of their sisterhood was evident by the
members of the hierarchy wearing what they referred
to as princess sparkly shoes. Three of the girls within
the small scale hierarchy were able to identify the
children in the class, Julie, Angela, Tracy, and Sarah,
as the children who wear the shoes. The girls were

also able o recall that Julie was the first one fo get
the shoes.

The shoes and what it meant to have a pair sparked
partficular interest, so Julie and Angela were asked
what would happen if someone else in the classroom
were to purchase a pair. The following conversation is
documentation of Julie and Angela’s responses.

First author: Doesanybody else in this classroom
have them?

Julie: No.

First author: What would you do if one of the
ofher girls got them? Would that be
okay or not okay?

(O.C. Angela and Julie both instantly
shook their heads no without
consulting each other first.)

Julie: Not okay.

First author: Why?

Julie: Because we just want our friends

and Stephanie is not our friend.

This documentation provides evidence that, at least to
the girls, the shoes exhibited a sense of cohesiveness
among the members whom they refer to as friends. A
core staff member was asked if she had ever heard
the girls discussing the shoes. She commented that
she had heard, “I have the pink shoes you don't’ or
‘we all have the pink glittery princess shoes.” Further
she commented, “It has not gotten to the point where
it has been upsetting for other children.” However, the
shoes were a clear indication of the exclusiveness of
the girls, at least within the hierarchy. It is speculated
that the girls had the shoes because they liked them
and wanted to be similar to each other; however, they
did not make a big deal of the shoes, maybe in order
fo keep it a sort of secret bond among them.

According to previous documentation from inferviews
with the core staff, Stephanie tended to float in and
out of the established hierarchy. While in the hierarchy,
she often tried to dominate the other children which
tended to cause conflict. When Stephanie was asked
about the shoes, she responded:

First author: Stephanie, do you know those pink
shoes that some of the girls
wear, they are pink and they are
glittery? Do you know what | am
falking about?

Stephanie: | don't know what you are talking
about.

First author:You don’t know which ones.

Stephanie: Which ones?

First author:Well, they are pink, slip on, and
glittery.

Stephanie: Oh, they are Julie’s.
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First author:Does anyone else have them?

Stephanie: Angela.

First author:Anyone else?
(O.C. No response.)

First author:Do you have a pair?

Stephanie: Yeah. But | didn’t want to wear them.

First author:Oh, do you ever wear them to
school?

Stephanie: No.

First author:Why not?

Stephanie: Because they are too glittery. So
everybody will see them.

Although Stephanie claimed not wear the princess
sparkly shoes to school because “everybody will see
them,” two possible scenarios are suspected. The first
is that Stephanie might not really own the shoes and
is claiming she does in an aftempt to be similar to the
other girls. The second possibility is that by wearing the
shoes it would associate Stephanie with a hierarchy of
which she is not a full member. Therefore, she claims
to be the same as the other girls, yet does not feel the
need fto outwardly display her sameness.

The Power of Exclusiveness was a powerful bond within
the small scale hierarchy of girls. The cohesiveness
among the girls also led to the second emergent
theme, The Power of Exclusion, as a function of the
established hierarchy and is defailed in the following
paragraphs.

The Power of Exclusion

The friadic clique of girls, identified as a small scale
hierarchy, was very exclusive in playing fogether and
displayed great concern over being equal to one
another; however, the notion of sameness as fairness
was only applied to children within their clique.
Vygotsky (1978) states while role playing sisters,

.My sister and | act the same, we are treated
..the
emphasis is on the sameness of everything that is

the same, but others are tfreated differently.

connected with the child’s concept of a sister; as a
result of playing, the child comes tfo understand that
sisters possess a different relationship to each other
than to other people (p. 95).

When a child from outside the hierarchy, attempted to
enferthegirls’play, they werereminded of the unspoken
rules of sisterhood. This was typically displayed as
relational aggression. Field notes documented one
such account when “Sarah attempted to enter their
[Julie and Angela’s] play by getting on her knees [O.C.
showing that she was willing fo accept the role of a
baby]. Angela said, ‘Here is the baby. Julie said, ‘No,
we are not playing that’ and proceeded to leave the
area. Angela followed.” This example is consistent with
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the research of Ostrov and Keating (2004) suggesting
that girls are more concerned with relationships;
therefore, implementing relational aggression factics
to establish social acceptance or staftus diffusion is
prominent.

Another example was documented when Anne tried
fo initiate play with the girls and Angela ignored her.
Then, Julie arrived and Angela immediately left the
area fo greet Julie. She returned to her work and held
one of the animals in the air saying "Julie, Julie." Julie
came to the block area and the two started playing
while Anne was then engaged in parallel play.

Anne: Guys, here is another sister.

Julie:  We don't need one. That is no fair.

Anne: Butldon't need some.

Julie:  We need one more for Angela. No, |
mean we don't need one. We are
bigger.

(O.C. Anne returned to parallel play.
Angela and Julie continued to play
tfogether with fwo animals (cows) on
the blocks).

Julie:  Can you [Angela] have the mom

and | have the sister?

Angela: Yeah. That is fair isn't it?

Julie:  Yeah. Really fair.

Angela: Hey, we are not playing with you.
(O.C. Angela looks at me after she
says this, but | ignore her and contin
ue to take notes).

Anne: But|am playing.

Angela: Play horses.

(O.C. Angela and Julie return to their
play excluding Anne).

Of interest in the above documentation, is the fact
that Julie and Angela were so concerned with being
fair to each other yet lacked the ability to fake into
consideration Anne’s feelings of being excluded.
This confirms their sense of exclusiveness within their
hierarchy while exemplifying the use of relational
aggression fo maintain their cohesiveness.

Another excerpt from the field notes, documents a
clear example of how Julie and Angela’s desire for
sameness often overruled their ability fo perceive
fairness through the eyes of the other child. In this
scenario, the children were playing in the dramatic
play area and there was a vase of artificial Gerbera
daisies on the kitchen fable. There were three flowers
in the vase, one of which had a broken stem yet
appeared whole. Angela and Julie tried to grab
the flowers off the table, but Alisha noticed. So, she
grabbed a flower. Each girl had one flower; however,
Angela had picked the broken one. Interestingly, Julie
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threatened to leave the area if the play did not go as
she and Angela wished.

Angela: We only want one, please.

Alisha:  No, you can share that.

Angela: Julie needs one.

Julie:  Or we won't play here anymore.
Angela: Let me have it. This one is perfect.
(O.C. Angela had the broken flower
and wanted the second flower that
was not broken. This would have left
Alisha with the broken flower).

No. We can all have one that is

fair.

Alisha:

Alisha did not want to be left with the broken flower,
so she used assertive words and stood up for herself.
She realized that everyone had one flower each
which really was fair. However, through the eyes of
Julie and Angela this was most likely not perceived
as fair because they did not have the same flower.
This example demonstrates both emergent themes,
The Power of Exclusiveness through the eyes of the
children in the hierarchy and The Power of Exclusion
through the eyes of the child outside of their hierarchy.

Discussion

Early childhood provides an optfimal fime for young
children to learn and practice social skills while in
peer groups. It is imperative that adults support and
encourage young children’s social interactions with
positive guidance. Children with a mentor, such as
a teacher or coach, who support efforts through
encouragement and belief, were idenftified as having
higher resilience than those without mentors (Walsh,
2003 as cited in Keown, S., Carroll, R. and Raisor, J. M.,
2020). Adults should be aware of the social dynamics
in the classroom and be knowledgeable of positive
guidance sfrategies which assist young children in
negoftiating and problem solving in peer groups. In the
described study, the core staff memlbers were aware
of the existing social dynamics within the classroom,
but not the complexity of the interactions; therefore,
unable fo fully assist the children in practicing
negoftiation skills. Rarely do staff members have the
opportunity to step out of the teaching role and fo
observe the children’s interactions. Active listening fo
the children’s natural interactions during times when
the children have a choice in what they are doing
and with whom they are interacting is imperative
tfo understanding the social dynamics within a
classroom. Focus on the tfimes when a child identified
as a “leader” is absent. What happens to the social
structure? Do other children step up to fulfil the role
or does it remain vacant? Since not all the children
in a classroom want fo be leaders or are leaders of
social groups, focus on their roles. Are they assigned

or chosen? Is the child accepting of the role and
fulfills it willing? If not, assist the child in learning how
tfo approach the situation and negotiate a different
space within the social structure. Future studies
should focus on exploring these suggestions further.
Additionally, this study should be replicated in a setting
where the children do have a shared history. The skills
learned in early childhood are fruly the foundation for
later competencies and interpersonal successes and
most deserving of our time and aftention.

Implications for Practice

This study authenticates the importance of teacher/
staff inferactions with children in peer groups. Teachers
should be aware of the social dynamics occurring in
his/her classroom as this becomes a rich context for
tfeachers to learn about individual children’s social
skills, femperament, interests and the like. Gallagher et
al. (2007) state teachers should be “aware of a variety
of social factors including classroom peer groups,
children’s placement in the social structure, social
dominance hierarchies, identification of children in
key social roles..”” (p. 356-36). In the present study, for
example, one of the core staff members expressed
concern over a group of girls in the classroom who
always seemed to be together. She stated, “.there
fends to be some cliques, some groups, especially
with some of the girls and | was really trying hard
not fo break them up, but kind of get them fo join
other groups and work there..” Gallagher et al. (2007)
emphasize the importance of a feacher being aware
of social dynamics within his/her classroom in order fo
provide a safe environment for all children, while also
allowing children the space to construct their own
social rules in order to advance cognifive abilities and
social skills.

Staff members must be tuned into the children'’s cliques
in order fo observe aggression that might occur. The
staff should be knowledgeable of physical as well as
relationalaggression and how to appropriately address
such situations. For this reason, areas of high social
interaction, such as the dramatic play area and the
block area, should have increased adult supervision.
In addition, considering the limited verbal capabilities
of young children, the staff should model appropriate
language such as the use of assertive words for the
children. Teacher fraining programs, therefore, should
emphasize development of feachers’ capacity fo
“read"” children’s play (Zhulamanova & Raisor, 2020).

The manner in which the staff was able fo assist
the children in directing the play of others as well
as negofiating roles was highlighted throughout this
study. This is a frue exemplar of balance in the adult’s
skill to be able to intervene when necessary yet not
dominate the children’s play. The staff can serve as
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an invisible hand (Cairns & Cairns, 1994; Farmer 2000
as cited in Gallagher et al, 2007) to scaffold and
guide children’s interactions (Gallagher et al., 2007).
Gallagher et al. (2007) says, “Teachers can scaffold and
guide children in new interactions and relationships in
ways that unobtrusively foster productive relationships
and social roles” (p. 18). The staff in the present study
encouraged and modeled prosocial strategies such as
problem solving, negotiation, and I-messages with the
children andin doing so emphasized the importance of
making individual choices and the children becoming
more asserfive with individual needs and wants. The
staff should be aware of what the children are doing
and be prepared with positive guidance strategies fo
implement when needed. With the guidance of an
adult, children must learn how to take ownership of
their actions by working through problems with their
peers while in a safe classroom.
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Abstract

The use of different registers to represent mathematical
concepts enhances understanding. For example, rational
numbers can assume pictorial, symbolic and natural
language representations and this kind of change improves
learning.Based onthese assumptions, ateaching experiment
for the learning of rational numbers by 2nd grade students
was conducted, so as to allow for an understanding of
how semioftic representations contribute to the learning of
rational numbers, particularly with concern to unit fractions.
Using a qualitative methodology and a content analysis of
the students' written productions, the study shows a greater
use of the pictorial representation register compared to the
ofher types. Students' main difficulties in learning rational
numbers are related to the pictorial representation of
unit fractions and to an understanding of the concept of
fraction itself. Some of these difficulties result from errors
such as the misrepresentation of unit fractions in the case of
the pictorial register, the association of the concept "half"
with multiple unit fractions, the absence of the fraction bar
when it comes to the symbolic register, the use of everyday
terms to represent fractions when students rely on the
nafural language register, and the misrepresentation of
rational numbers when the graphic register is used.

Keywords:

Registers of Semiotic Representation; Mathematics; Learning
Rational Numlbers; Unit Fraction; Primary School.

Introduction

M athematics is a human activity and one of the oldest
sciences, occupying an important place in the school
curriculum. This school subject is quite different from most
other subjects that students have to learn in school because
its object of study is of an abstract nature (Davis & Hersh,
2020; Ponte et al., 2007). Mathematics is also seen as a
language that allows students to develop an understanding
and representation of daily life and "a tool that provides
ways to solve problems" (Ponte et al, 2007, p. 2). Given
the nature of mathematical elements, being unique with
regard to teaching and learning, it implies using good and
multiple representations of mathematical ideas (Duval,
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1995, 2003; Ponte et al.,, 2007; Ponte & Quaresma, 2012).
Such a claim, which is widely accepted, is shown
fo be even more relevant for learning in the early
years of schooling, since children's thinking, at fhis
age, relies on the manipulation of concrete ideas
(Canavarro & Pinto, 2012). An example of this is the
tfeaching of rational numbers in the Portuguese early
Primary school grades (1 to 4), which represents a
great challenge for teachers, especially since the last
curriculum changes determine that the learning of
fractions, among other ftopics, should start earlier, in
the earlier grades (Ministério da Educagéo e Ciéncia
[MEC], 2013).

Lamon (2007) considers that fractions are, among
all the fopics that make up the curriculum and
require more time for development and acquisition/
learning, the most difficult to feach, the most complex
(mathematically specking), buf also the most
challenging and essential for the learning process. This
complexity is also highlighted by some other authors
(Fernandes, 2013; Kieren, 1992; Silva et al., 2014). In an
attempt to provide an explanation for this complexity,
Silva et al. (2014) point out that rational numbers are
"difficult for students to understand because of the
multiplicity of representation registers and associated
meanings" (p. 1487).

Written  representations "of mathematical ideas
are an essenfial part of mathematical learning
and production" (Natfional Council of Teachers of
Mathematics [NCTM], 2007, p. 75). Students can use
and connect the different representations of a given
mathematical concept fo externalise their thoughts.
According to NCTM (2007), it is important to challenge
students to represent their mathematical ideas in
ways that really mean something to them, even if
those representations are somewhat unconventional
aft first. By using insfructional strategies that
encourage associations between different types of
representations, students develop their understanding
of concepts, think and communicate with others
using mathematical language (Duval, 1995, 2003, 2017;
Guerreiro et al.,, 2015).

The theory of semiotic representations (Duval,
1993, 1995, 2003, 2017) includes different types of
representatfions that facilitote student learning and
allow them to choose how to represent their ideas.
These representations give students the opporftunity fo
record, reflect, and store the learnings they will need
in the future (Woleck, 2001). The distinction between
the different representations and mathematical
objects becomes fundamental, but this distinction is
also one of the main difficulties the learning process
involves (Duval, 2017). Considering these difficulties,
the teacher must adapt the tasks and materials (s)he
proposes (Guerreiro et al., 2015).
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The complexity of learning rational numbers at such
an early age and the role that semiotic representations
play in learning them is widely recognised, so in
this sfudy we intend to understand how semiotic
representations are used to learn raftional numbers,
more specifically fractions, in a 2nd grade class of
Porfuguese students. To achieve this goal, we sef
the following research questions: Which semiotic
representational registers do students use most when
learning non-negative ratfional numbers?  What
difficulties do students perceive and what mistakes
do they make when learning rational numbers? By
answering these questions, we hope fo confribute to
the knowledge of semioftic representations in the topic
of fractions by students in the early years of schooling.

Semiotic Representations

Representations play a fundamental role in the
learning of mathematics and are essential for an
understanding of mathematical concepts (Duval,
1995, NCTM, 2007). This additional importance
of representations in Mathematics, from Duval's
perspective (1995) occurs because "mathematical
objects are not directly accessible to immediate
perception or immediate intuitive experience like the
so-called "real" or "physical" objects. Representative
forms of meaning are therefore necessary (p. 268)".

Representationsallowstudentstothinkmathematically,
to express their ideas, and at the same time they are
instruments that students use to communicate those
thoughts to ofthers (Duval, 1995; NCTM, 2007). Woleck
(2001) points out that "representations are not static
products. On the contrary, they allow us to capture
the process of building a mathematical concept or
mathematical relationships” (p. 215). Noting down
and reflecting on representations tends to promote
the recovery of the thought processes that students
use in the activities they carry out, allowing them
tfo "articulate, clarify, justify and communicate their
reasoning to others" (Woleck, 2001, p. 215).

Goldin and Stheingol (2001) consider two distinct
groups of representations: external and internal
representations. According fo these authors, an
externalrepresentationmayinclude arepresentational
system of mathematical symbols, such as the base-
fen number system or the formal algebraic notation,
but also a representational system involving concrete
manipulable  materials.  Infernal  representations
"include constructs of personal symlbolisation that
are used fo assign a given meaning to mathematical
notations, the students’ natural language, their visual
images and, more importantly, their relationship to
mathematics" (Goldin & Stheingol, 20071, p. 2).
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Duval (1995) suggests four different groups of
representations: extfernal, internal, conscious, and
non-conscious. From this author's perspective,

external representations are "closely linked to a state
of development and control of a semiotic system" (p.
25), and are produced to franslate ideas or concepts,
through tables, diagrams, graphs, models, and
symbols. For Dreyfus (2002), these representations,
written or spoken, are essential to make mathematical
communication possible between people. Duval
(1995) suggests that conscious representations are
"those that have an infentional character and fulfil
an objectivation purpose" (p. 24). For the author,
objectivation corresponds to the subject's own
discovery of what (s)he had not suspected until
then, even if (s) he had already had access to such
information" (p. 24). Semiofic representations are
external and conscious, and "allow for a 'vision of
the object' upon perception of different types of
stimuli (points, lines, characters, sounds...) conducive
fo different sorts of significance" (Duval, 1995, p. 27).
Figures, schematics, graphs, and symbolic expressions
are examples of semioftic representations that can be
used in mathematics.

The theory of registers of semiotic representation (TRSR)
was developed by Duval in an aftempt fo understand
how knowledge is acquired in mathematics through
the specificities of representafions. Semiofics is the
study of signs that carry meaning and significance
that can be identified by human beings. According
to Duval (1995), "the notion of semiotic representation
entfails (...) the consideration of different semiotic
systems and a cognitive operation that will be
capable of converting representations from one
semiotic system into another” (p. 17). According to
this theory, mathematical objects can be displayed
through semiotic representations, which are defined
as "productions consisting of the use of signs that
belong tfo a given system of representations, which
has ifs own restrictions of meaning and operation”
(Duval, 1993, p. 39). It follows that a semiotic system
represents a chance to manifest and interpret signs,
each one carrying ifs own meaning.

In mathematics, there is a wide variety of semiotic
representation registers. Duval (2003) suggests the
existence of four types: natural language, algebraic
and numerical writing systems, geometric figures, and
graphs. In mathematical activity, the same object can
be represented through different registers of semiotic
representation, which means fthat the object is
different from its representation. Each representation
provides different information about the object
represented, hence the importance of using different
representation registers. The diversity of registers is
important in that it becomes "a necessary condition
fo prevent mathematical objects from being mistaken
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for their representations and to ensure that each
one is recognizable" (Duval, 1993, p. 40). According
fo this author, a semiotic system can be a register
of semiotic representation if it allows for the three
fundamental cognitive activities linked to semiosis:
the creation of an identifiable representation;
freatment; and conversion. The treatment of
a representaftion consists of a fransformation
carried out in the same register (Duval, 1995). The
conversion of a representation is the fransformation
of a representation into a representation of another
register, retaining all or part of the content of the initial
representation. Unlike treatment, it mobilises different
registers of representation and presents an external
fransformation of the source register. This activity "is
a complex transformation, much more complex than
the operation of freatment, because any change in
register requires the recognition of the object shown
in the two representations whose content is often very
different" (Duval, 1995, p. 112). If students are unable fo
anficipate a conversion to be made, or to recognise
an object in fwo distinct representations, it will be very
hard for them fo solve a given task suggested by the
feacher.

Semiotic Representations Of Rational Numbers

Representations are the basis of mathematics, unlike
other areas of knowledge where it is possible fo
observe facts without representing them (Canavarro
& Pinto, 2012; Duval, 2017, Ponte et al., 2007). For
example, representing a number allows "assigning
a designation to that given number and students
have to understand that a number can have several
designations" (Ponte & Quaresma, 2012, p. 40). These
designations are assigned through the different
possible representations of the same number. In the
case of rational numbers, they can be represented
by a fraction, decimal number, percentage, diagram,
among others, that must be considered in the
classroom (Morais et al, 2014). A decimal number
results from the fraction where a is an integer and
nis a natural number.

a
10"

If we follow the Portuguese curriculum formathematics
in Primary Education and assume that a and n are
natural numbers, we obtain a set of positive decimal
numbers (MEC, 2013). When students fully understand
the different representations of rational numbers, they
are able to develop their thinking skills (Canavarro &
Pinto, 2012; Ponte & Quaresma, 2012), which reflects
itself in the way they are able fo "communicate their
reasoning to others" (NCTM, 2007, p. 240).

Mathematics learning depends on several factors
(e.g., cognitive, social, cultural, and contextual) and
on the different actors involved in the educational
process, among which the role of the feacher is



iejee™

to be emphasized. Currently, recommendations
for mathematics education indicate that students
should be able tfo master the use of the different
representations of rational numbers and not just
memorize concepts (Barnett-Clarke et al, 2010;
Canavarro & Pinto, 2012; Hodges et al.,, 2008; Kara &
Incikabi, 2018; Ozsoy, 2018; Scaptura et al., 2007). In
order to enable familiarization with rational numbers,
we need fo represent them. Rational numbers can
presume a symbolic representation, e.g., 2/5, a decimal
representation, 0.4, or a percentage figure, 40%, or
other kinds of possible registers of representations,
such as an expression in natural language or a pictorial
(also called iconic) representation (Canavarro & Pinto,
2012; Brandl et al., 2016; Ozsoy, 2018).

Contact with fraction representation is very common
and can lead to misunderstanding in the context of
learning rational numbers, as students may believe
that they are rational numbers and not a mere form
of representation. Fractions are the first register of
representation of rational numbers that students
come info confact with and therefore can be defined
as "two-sided symbols, a particular way of writing
numbers: a/b. This particular meaning of the word
fraction refers to a notational system, a symbol, two
integers separated by a bar" (Lamon, 2007, p. 635). This
is how the concept of fraction is understood, and there
is evidence that it is not always properly explained
to students and that they only remember the way
fractions are written and not what they really stand
for. In order to understand rational numbers, students
need to understand that "all rational numbers can be
written in the form of fractions; that there are numlbers
written in the form of fractions that are not rational
numbers, like n/2 for instance; and that each fraction
does not correspond to a different rational number,
like 2/3, 6/9, for example" (Lamon, 2007, p. 635).

Students who are able to use different representations
of rational numbers have mastered the concept of
rational numbers and are aware that they are much
more than just a simple way of representing rational
numbers (Kara & Incikalbi, 2018). Therefore, the teacher
should encourage students to use rafional number
representations flexibly to promote the acquisition
and development of knowledge (Lemonidis & Pilianidis,
2020).

Rational Numbers In Mathematics Curricula

In mathematics curricula, the development of the
concept of number, its meaning and ifs operations
and properties in a given number field is considered
a central learning objective (MEC, 2013; Ponte ef
al., 2007). From preschool to the final term of high
school, students develop their knowledge of numbers,
namely their concept of numbers and how they are
"represented by objects, digifs, or straight lines; how
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they relate to each ofther; how they are (...) in systems
with certain structures and properties; and how they
should be used fo solve problems" (NCTM, 2007, p.
34). In the first years of school, students learn about
different types of numbers and become capable
of distinguishing, for example, which numbers are
even, odd, prime, connected or fractions (Brocardo &
Cairrillo, 2019; Canavarro & Pinto, 2012; Guerreiro et al,,
2018).

In Portugal, the first numbers that students learn
about in 1st grade are the natural numbers, as part
of subtopics such as "correspondences one fo one
and comparison between the number of elements
of fwo sets; counting up to tfwenty objects; the empty
set and the number zero; counting nafural numbers
up fo 100, and, counting on and back" (MEC, 2013,
p. 7). Natural numbers, while addressed in preschool
education through informal operations, require more
systematic work to give meaning to these numlbers so
that students can competently solve computations
and problems involving computations, for example.

In 2nd grade, the concept of numbers broadens with
the intfroduction of non-negaftive rational numbers,
among ofher new conceptfs, with subtopics like

N . 11111
fractions =,= — and —— as measures of

2'3'4'5'10'100 _ 1090 .
lengths and other quantities; and, reoresenT01T|on of
natural numbers and fractions and ;ona

number line" (MEC, 2013, p. 9).

’
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To infroduce non-negative rational numbers, the
current recommendations for the tfeaching of
mathematics suggest that it should be done using
everyday sitfuations and common fractions that
students use in their natural language (Guerreiro et al.,
2018; Hunt et al.,, 2016). In 2nd grade, students should be
able to understand when it is possible to divide a unit
into equal parts, and this approach is more important
than focusing on how fractions are represented
(NCTM, 2007).

Students should also be able fo identify parts of a
unit divided intfo equal parts, such as three quarters
of a sheet of paper folded into four equal parts and
understand that '‘quarters' means four equal parts of a
unit (NCTM, 2007). The integer divisionis also infroduced
in 2nd grade so that students can understand that
fractions are associated with division and associate
the terms 'half’, 'third part! 'fourth part' and 'fifth part’
with the respective fractions (MEC, 2013).

In 3rd grade, the set of non-negative rational numbers
includes three additional contfents: non-negative
rational numbers; adding and subfracting non-
negative rational numbers represented by fractions;
and decimal representafion of non-negative
rational numbers. The teaching of negative rational
numbers includes the representation of several
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fractions as a measure of length and other quantities,
the representation of fractions on a number line,
equivalent  fractions, comparing and ordering
fractions with the same numeraftor or the same
denominator, among other subtopics, broadening the
knowledge students had acquired in the previous year
(MEC, 2013). Gradually, the concepts related to rational
numbers interact with their procedural components
as we infroduce mathematical operations with non-
negative rafional numbers, namely addition and
subtraction, and fractions with the same denominator.
In 4th grade, the nofion of non-negaftfive rational
numbers is further enlarged as students learn how to
obtain equivalent fractions multiplying the top and
bottom by the same factor and understand what it
requires to simplify fractions (MEC, 2003). Operations
get more complex as they learn how fo mulfiply and
divide non-negative rational numbers.

The way rational numbers are organised in school
curricula allows for the existence of several different
meanings, such as: part-whole/measurement,
quotient, operator and ratios and rates (Oliveira,
2014). Part-whole/measurement refers to the division
of a whole into equal parts or to the representation
of a fraction as a single point on a number line.
The guotient is based on the division of two natural
numbers. It is like dividing 10 loaves of bread among
Two persons (10+2).

The fraction can be used as an operator when there
is a fransformation, something that acts on something

e o 2
and modifies it, for example, by multiplying = by
something, we can first multiply by 2 and then d:]xviole
by 3.

Ratio is used to compare two similar quantities, but
"when a ratio represents the comparison of quantities
of a different nature and can be conceived as the
description of a phenomenon common fo other
sifuations, this comparison is considered a rate”
(Oliveira, 2014, p. 70).

Rational numbers are introduced through fractions.
This concept is not considered a priority in the pre-
school fo 2nd grade curriculum; however informal
experiences at these levels will help lay down and
develop mathematical bases that will be relevant to
further learning (NCTM, 2007). Early contact with the
unit fractions, like 'one half' and ‘one third' for instance,
allows students to better understand the meaning of
the fractions, which will then make it easier for them
tfo use fractions to solve fasks and problems. The
development of the various meanings of the fractions,
over the different school grades, provides students
with a higher level of resources that will make their
work much easier.
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Method

This study aims fo understand the contribution of
semiotic representations to the learning of rational
numbers, and specifically of unit fractions in the 2nd
grade. Bearing in mind this partficular objective, one
of the authors carried out, during the last year of his
master's degree, a teaching experience based on
the use of mathematical tasks that called for the use
of different semiotic representations of topics such
as ‘Introduction to unit fractions’, ‘Unit fractions: Part-
whole!, 'Dividing the unit: Number line', 'Unit fractions:
Part-whole on a number line and using figures’ This
feaching experience fook place over four lessons
(those that are curricularly defined) and included nine
mathematical tasks, three of which are analysed in
this paper. The different steps followed fo solve each
of the tasks include: the introduction, whose aim was
to clarify the confent of the task and to make sure that
the students had understood what was expected; the
exploration of the task that focuses on the students’
resolutions; and the discussion of those resolutions.

The class in which this teaching experience was
carried out consisted of 26 Portfuguese students, 14
boys and 12 girls, aged between 7 and 8, each with
a different learning pace. Although some students
showed difficulties, most of them seemed to like
mathematics.

Given the natfure of the goal outlined, a qualitative
and interpretative approach was adopted in order to
understand the mathematical tfools students resorted
to, for solving the proposed classroom tasks (Bogdan
& Biklen, 1994; Erickson, 1986). For that purpose, a wide
range of data was collected, using various resources.
For this paper, the data collected from the documental
analysis reflects student performance in the proposed
tasks.

Data analysis focused on the analysis of the content
of student responses, and was franslated, in a first
moment, by the frequency distribution of the types of
correct answers, partially correct answers, incorrect
answers and of no answer situations. Subsequently,
this analysis of the answers given by the students fo
each of the tasks focuses on the types of register of
semiotic representation they used: RLN: register of
natural language; RP: pictorial register; RS: symbolic
register; RG: graphical register.

Results

When we infroduced the topic 'Unit Fractions', students
explored the division of the unit into equal parts, a topic
already studied with natural numbers, and provided
a representation of the situations covered in the tasks
selected for the study of this fopic. The first fask the
students had to perform, in pairs, was the following:
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Task 1

In a 2nd grade math class, Jodo learned some geometric
shapes and, when he got home, he decided to make those
shapes using cardboard sheets of different colors. In the mean-
time, his friend Rui arrived and ended up destroying the ge-
ometric figures, cutting them into tiny pieces. Jo&o was very
upset and threw the figures to the ground and scattered them
all over the floor. Rui told him that he had divided the figures
into equal parts fo show him what he had learned at school.

1. Once they put the geometric figures back tfogether, Rui said "l
divided the friangle and the square into fwo equal parts". How
can we represent each of these parts?

2. Rui explained what he did with the triangle and the square.
He also explained to his friend that he divided the rectangle
into three equal parts, the circle into four equal parts and the
pentagon into five equal parts fo show him the numbers he
had learned in his math class. What kind of numbers are these?

The division of the friangle and of the square intfo two
geometrically equal parts highlighted the symbolic
representation of this activity. During the discussion
involving this representation, the students found
that the results obtained are not always exact and,
in such cases, the division can be represented by a
fraction. Of all the parts of the figures the students
encountered, halves were those they understood
better, eventually because they remind students of
common everyday situations. The clarification of the
notion of half/halves of a geometric figure was seen
as an occasion for focusing on its representation in the
different registers. The representation of each part of
the figures (square and triangle) was done correctly
by four pairs of students. These representations are
expressed in pictorial registers, symbolic registers and
registers of natural language, as can be observed in
the answer provided by pair P8 (Figure 1).

Figure 1
Correct answer provided by pair P8 to question 1 of
task 1T (means half)

The other four pairs of students did not answer
Question 1, which shows that they did not understand
what they were supposed to do.

Question 2 of Task 1 proved to be fundamental in
ascertaining if the students understood the concept
of unit fraction. Two pairs of students answered
correctly and were able to identify the numbers that
represent the equal parts of a rectangle, a circle, or
of a pentagon, using symbolic register and pictorial
register, as shown in the resolution of pair P5 (Figure 2).
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Figure 2
Correct answer provided by pair P5 to Question 2 of
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As for the answers that were considered partially
correct, fwo pairs of students correctly performed
the pictorial and symbolic representation of each of
the situations considered but did not establish the
right connection between these representations and
the register of natural language they would need to
describe the numbers they had identified, as shown
by the resolution of pair P1 (Figure 3).

Figure 3

Partially correct answer given by pair P1to Question 2
of Task1
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The other three pairs of students whose answer was
partially correct provided the correct division of the
figures, but one of the pairs did not symbolically
represent any of the numbers that explain the division;
the other pair only displayed part of these numlbers
(1/2 and 1/3) and did not represent the pentagon
divided info five geometrically equal parts; and the
third pair did not symbolically represent the division of
some of the figures (Figure 4).

Figure 4
Partially correct answers provided, respectively, by
pairs P4, P3 and P7 to Question 2 of Task 1
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In the incorrect answer given to Question 3, the pair
P8 incorrectly represented the division of the figures
and did not indicate the numbers corresponding o
this division (Figure b5).

Figure 5
Incorrect answer provided by pair P8 to Question 2 of
Task 1
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Table 1

Frequency of the types of register used by the students in Task 1

Types of answers

C pPC |
Question RG RS RLN RP RG RS RLN RP RG RS RLN RP
1 0 4 4 4 0 0 0 0 0 0 0 0
2. 0 2 0 2 0 4 0 5 0 0 0 1
Total 0 6 8 12 0 4 2 7 0 0 0 1

Note: RG: Graphical register; RS: symbolic register; RLN: register of natural language; RP: pictorial register.

The division of geometric figures, in this grade, does
not usually demand that their construction be entirely
thorough, especially when it involves figures with
several sides like the penftagon. Therefore, students,
when challenged to divide geometric figures, often
end up by pufting at risk the meaning assigned fo
each of the parts of the unity.

In addition to analysing the students' answers to the
questions from Task 1, it isimportant to identify the type
of registers they have used in each of these questions
(Table 1).

It appears that the pictorial record was the most
commonly used for solving the questions in Task 1.
It was used 12 fimes by the pairs of students who
answered correctly, 7 times by the pairs of students
who provided partially correct answers and once by
a pair of stfudents whose answer was incorrect. These
results show that students find it easier to express their
ideas using drawings than through other registers.
This situation is quite natural since this ability is greatly
developed in young students as soon as they enter
pre-school.

Then, students solved Task 2 to deepen previous
learning.

Task 2

1. Write down the fractions that correspond fo the colored

part in each of the situations.

2. Color the figures according to the fractions suggested.

AN

1 1 1 1 1

2 3 6 8 10
3. Indicate, in each situation, the colored part using two differ-

ent representations.
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Students completed this task individually so that we
could understand whether they had understood the
tfopic ‘Unit Fractions’. The results are shown in Table 2.

Table 2

Frequency of the type of answers provided for the
questions of Task 2

Types of answers

Question C PC I NR
1. 7 3 2 4
2. 8 7 0 1
3. 6 3 3 4

Note: C: correct; PC: partially correct; I: incorrect; NR: no answer pro-
vided.

In the first question, seven students (43.756%) indicated
the correct fraction that corresponds to the coloured
part of each of the figures using symbolic register.
However, one of these students answered using fwo
types of representation register: symbolic register and
register of natural language, as we can see in the an-
swer provided by student A20 (Figure 6).

Figure 6
Correct answer provided by Student A20 to Question

1of Task 2
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The use of both registers reveals that the student has
not only understood what he was taught about unit
fractions, but also that he feels confident enough fo
use different registers, showing that the same mathe-
maftical “object” can be represented in various ways.
As he converts the symbolic register into natural lan-
guage, the student uses, in the first figure, the tferm
“fraction” referring to % but in the third figure he
writes the correct term to describe that same fraction,
which shows a certain lack of critical thinking.

The answers given by three of the students (18.756%)
are only partially correct because student A8 does not
indicate all the corresponding fractions; student A26
answers correctly only to three of the five fractions,
forgetting to place the fraction bar between the nu-
merator and the denominator; and student All uses
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symbolic representations and natfural language fo
represent the coloured parts of the figures using frac-
fions that do not correspond to the figure (Figure 7).

Figure 7
Partially correct answers given, respectively, by stu-
dents A8, A26 and A1l to QuestionT of Task2

1, Esoreve as fraghes qué comespendem 3 parte pintada am cads uma das stuaghes.

i F [
j 3
1, Escreve as fragbes qus correspondem & parte pirtada em cada uma das stuagdes.
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The analysis of student A26's partially correct answer
shows that he correctly represents the fraction in the
first figure but omits the fraction bar that separates the
numerator from the denominator in the other figures.
The way student A1l presents his fractions tells us that
he or she did not understand the fopic addressed,
since the only correct answer is the fraction that he
or she uses for the first figure. The representation of
the fraction % in natural language is only correct in
the second figure, in which the student states that the
corresponding fraction is % which in the register of
natural language is represented by 'half"

The answers given by two of the students (12.6%) are
incorrect because the students did not mention the
corresponding fraction - the students coloured one of
the parts on the figures instead of using the symbolic
representation of the corresponding fraction. This in-
dicates that they did not understand what they were
asked to do (Figure 8).

Figure 8
Incorrect answers given, respectively, by students A25
and A16 to Question 1 of Task2

1. Escreve as fragdes que correspondem a parte pintada em cada uma das situages
L. Escreve as fragbes que comisbondem & parts pintada em cada uma das shuaches,

[ [0 A\ [

In Question 2, eight students (50%) answered correctly,
painting only one part of each figure, as registered
by student A18 (Figure 12). However, seven students
(43.75%) provided answers that were only partially
correct. They did not provide a full answer to the
question, since they only coloured correctly a part
of some of the figures, as can be seen in the answers
given by students A10 and A3 (Figure 9).
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Figure 9

Correct answer given by student A18 and partially
correct answers given, respectively, by students A10
and A3 to Question 2 of Task 2

2, Finla as Spas da scoedo com 2 frates Indicadas.

2. Pirta g Wil de acordo com as iragdas indicadas.

A ED D

2: Pinta a3 figaras de acorda com a3 fracdes Indicadss.

A B A

The remaining five sfudents whose answer was
partially correct coloured two parts of each figure,
only the first having been done correctly (Figure 10).

Figure 10
Partially correct answer given by student A20 to
Question 2 of Task 2
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Analysing the partially correct answer provided by
student A20, it seems that he or she was able to establish
a direct correspondence between the part coloured
in the first figure and the others. The student did not
consider the numerator of each fraction presented,
though. The students who provided such an answer
revealed that they did not understand what each unit
fraction represents, failing to successfully carry out the
conversion from the symbolic register into the pictorial
register for each of the fractions.

Six students (37.6%) answered correctly to Question
3 of Task 2, but only one of them used two distinct
registers of representation, the symbolic register, and
the register of natural language. The latter was used
by only one of the six students and the former was
used by four of the six students, as expressed in the
answers given by students A8, A4 and AT1 (Figure 11).

The partially correct answers were given by three
students (18.75%), who only provided a correct
representation of two fractions, as shown by the
answer given by student A5 (Figure 12).

The incorrect answers given by three students (18.75%)
show once again that the students did not understand
what they had fo do, as shown by the answer given
by student A16 (Figure 13).
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Figure 11
Correct answers provided, respectively, by students
A18, A4 and A1l to Question 3 of Task 2
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Figure 12
Partially correct answer given by student A5 to
Question 3 of Task 2
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Figure 13
Incorrect answer given by student Alé to Question 3
of Task 2

3. Indica, em cada situacdo, a parte pintada utiizando duas representacies diferentes.
o
b8 i

As for the type of register that students use in the
answers given to the questions of Task 2, symbolic
register is the most widely used by students who
provided correct answers, while pictorial register is
the most commonly used in the partially correct and
incorrect answers (Table 3).

The symbolic register used in most of the correct
answers made it possible for students to acquire

Table 3

competences regarding the use of rational numbers
and, more specifically, unit fractions. Through the
symbolic representation of the operation of division,
most students showed that they had understood what
each fraction represented in the various situations.
Using this type of register, the students were able to
provide correct answers.

The pictorial register used by the students fo answer
Question 1 led to incorrect answers. They failed to
perform what they were asked to do - which was
to write down the fractions that corresponded to
the coloured part of each figure — and failed fo
understand the insfructions they were given. This type
of register was more widely used to answer Question
2 and made it possible for students to obtain partially
correct answers by answering correctly to a part of
the situations presented.

The representation registers used in the questions
that are part of the tasks can influence student
responses, denying them the possibility of using
different representations, as was the case in the
aforementioned task. To understand this relationship,
students were asked to solve Task 3 whose instructions
used only the register of natural language. The
students could use the representation register they
wished to reply to what was required in the fask.

Task 3

The math teacher gave the students a rectangular chocolate

bar and asked them to divide it info as many parts as they
wanted. Maria decided to divide the chocolate into two parts,
Jodo info three parts, Rita into four parts and Rui into five parts.
If each one of them eats one part of his/her chocolate bar,
who will eat the greater amount of chocolate? Explain how

you reached that answer.

The analysis of the students' answers fo this task,
which they solved individually, showed that half of
the class did not provide any kind of answer, whereas
six students from the other half (37.5%) provided a
correct answer, one of the students (6.256%) gave a
partially correct answer and another student (6.25%)
an incorrect answer (Table 4).

Frequency of the types of register used by the students in Task 2

Types of answers

C pPC I
Question RG RS RLN RP RG RS RLN RP RG RS RLN RP
1. 0 7 1 0 0 3 1 0 0 0 0 2
2. 0 0 0 8 0 0 0 7 0 0 0 0
3. 0 5 2 0 0 3 0 0 0 0 0 3
Total 0 12 3 8 0 6 1 7 0 0 0 5

Note: RG: graphical register; RS: symbolic register; RLN: register of natural language; RP: pictorial register.
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Table 4
Frequency of the types of answers provided to Task 3

Types of answers

C pPC | NR
Task 3

6 1 1 8

Note: C: correct; PC: partially correct; I: incorrect; NR: no answer
provided.

In their responses, six students (37.6%) used a pictorial
register fo share their line of reasoning and answered
that Maria was the one who ate the greater amount
of chocolate, which was the correct answer. The
register of natural language was used by four of these
students to justify their answers, showing what they
thought was the answer to this task, as shown by the
answer given by students Ab and A20 (Figure 14).

Figure 14
Correct answers given, respectively, by students A5
and A20 fo Task 3
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The pictorial register of the division of each chocolate
bar allowed the students to realize how much each
person would eat, making it easier for them to solve
the task. The register of natural language completed
the pictorial register and confirmed the identity of the
person who had eaten more chocolate.

In the partially correct answer, one of the students
(6.25%) pictorially represented the situation described
in the problem but did not use the register of natural
language to answer the question (Figure 15).

Student A7 answered the questfion using a pictorial
register and this allowed him to see how much
each person would eat. The final answer was not
given though, which indicates thaft, in the student's
understanding, the final answer is implicit in the
pictorial representation he provided.

Table 5
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Figure 15
Partially correct answer given by student A7 to Task 3
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The incorrect answer given by one of the sfudents
(6.256%) used the pictorial register and the student
considered the number of pieces that each person
had obtained after the division, but experienced
difficulties when he tried to compare fractions with
the same numerator and different denominators in
this register (Figure 16).

Figure 16
Incorrect answer given by student A4 to
Task 3

e g

The difficulty that led to the incorrect answer given by
student A4 is due to the quantity of pieces that each
one obtained when the chocolate bar was divided
and fo the fact that he did not take into account that
the size of each of the newly found pieces decreases
as the number of chocolate pieces increases.

The analysis of the stfudents' answers in terms of
register shows that the pictorial register is the most
widely used by the students regardless of the type of
answer they provide (Table 5).

The use of the pictorial register allowed the students fo
visualize the concrete division of a rectangular figure,
making it easier fo understand how much each person
would eat of a chocolate bar. The incorrect answer
that used the pictorial register was due fo the number

Frequency of the types of register used by the students in Task 3

Type of answers

C pPC |
RG RS RLN RP RG RS RLN RP RG RS RLN RP
Task 3 0 0 4 6 0 0 0 1 0 0 0 1
Total 0 0 4 6 0 0 0 1 0] 0 0 1

Note: RG: graphical register; RS: symbolic register; RLN: register of natural language; RP: pictorial register.
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Table 6

Frequency of the types of register used by the students when they learn non-negative rational numbers.

Types of answers

Topic C pPC |
RG RS RLN RP RG RS RLN RP RG RS RLN RP
Unit fractions: Infroduction 0] 18 15 26 0] 10 3 15 0 0 0 7
Unit fractions: Part-whole 0] 23 22 63 0] 24 26 35 0 i 1 22
ggli’TliESgTriw%nii ESLTr-eV\S/hOIe on @ num- 2 5 17 2 21 n 28 21 n 5 16 12
Total 2 46 54 91 21 45 57 71 il 16 17 41

Note: RG: graphical register; RS: symbolic register; RLN: register of natural language; RP: pictorial register.

of pieces into which the figure was divided, and the
student failed to understand that each person would
only eat one piece of chocolate, regardless of the
division carried ouft.

The analysis and interpretation of the 2nd grade
students’ answers showed us how important it would
be to summarize the types of registers of semiotic
representation that were used by the pupilsin learning
about unit fractions (Table 6).

The analysis of Table 6 reveals that the most widely
used register of semiotic representation was the
pictorial register, in all kinds of responses. This register is
consfantly present in the learning process of students
since Pre-school Education and this familiarity might
have influenced its use in the proposed tasks. The
symbolic registers and natural language, on the other
hand, were used mainly fo complement the students'
responses, and were therefore used less frequently
than the pictorial register. The graphical register
was rarely used, which shows that students feel
uncomfortable when they have to represent fractions
on anumber line. When the students used this register,
they showed difficulties putting at risk their learning
of rational numbers and, in this case, of unit fractions.
It was difficult for students to make representations
using this register because of the subdivision of the
unit and because of the lack of additional information
on the origin and on the unit itself.

The registers of representation chosen for solving
tasks was, several times, influenced by the instructions
received. However, when fthe insfructions given did
not suggest the type of register of representation that
should be used, stfudents tended to use the pictorial
register. It was followed by the symbolic register and
by the register of natural language.

Students found it difficult to carry out some of the
tasks, namely: representing and dividing geometric
figures with many sides; converting symbolic register
representations into the register of natural language;
distinguishing between the ferm 'fraction' and the
symbol %; interpreting the instructions given to carry

out the fask; converting the colouring of geometric
figures info rational numbers; and representing rational
numbers using the graphical register. The work carried
out with representations on a number line was not
thorough enough for students fo be prepared to use it
correctly. It was therefore hard for them to complefe
the tasks involving graphical register.

The mistakes the students made while performing the
tasks had to do with: identifying the coloured part in a
geometric figure divided info equal parts; associating
the concept of “half” with all the unit fractions; failure
fo use the fraction bar between the natural numbers
that form it; using everyday ferms fto represent the
fractions in natural language, for example, using
ferms such as 'one second' and 'one-third' to refer fo
the fractions 1 and l,- the confusion between the
different registers of rgepresen’ro‘rion when it comes
fo carrying out a conversion; and fthe incorrect
representation of the numbers 1, 2 and 3, that make
students refer fo the number 'two' as ‘one half” in the
register of natural language.

Conclusions

This study shows that the pictorial register of semiotic
representation is the register most widely used by 2nd
graders when they present the line of reasoning that
supports the resolution of the mathematical tasks used
to teach them about ‘rational numlbers’, more precisely
about ‘unit fractions’. The importance of pictorial
representations in the learning of mathematics is
highlighted by several authors, especially in the first
years of schooling (Brocardo & Cairrillo, 2019; Canavarro
& Pinto, 2012; Guerreiro et al, 2018). In this regard,
Canavarro and Pinto (2012) emphasize that "teachers
need fo use these representations to foster the
presentation of conventional mathematical symbols
and the writing of mathematical expressions, linking
them to the corresponding iconic representations” (p.
76).

The mathematical tasks proposed in this study were
fundamental to introduce students to the different
registers of semiotic representation and were also
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important to promote their understanding of rational
numbers and help them distinguish mathematical
objects from their representations (Duval, 2017).
According fo this author, mathematical understanding
comes from distinguishing between mathematical
objects and their representations, and fo achieve such
a goal, working with the different registers becomes
increasingly relevant. These registers allow students to
engage in mathematical work and through it they are
able to build knowledge about the objects studied,
since these objects do not have a tangible existence
(Bonomi, 2015; Duval, 1993, 2017).

Insolvingthetasksgiventothem,studentspredominantly
use pictorial registers, which is understandable, given
their level of education (Canavarro & Pinto, 2012; Duval,
1993). However, they are also strongly influenced by
the representations proposed in the insfructions they
receive. Notwithstanding the predominance of the
pictorial register, the symbolic register and the register
of natural language have been useful to improve and
enlarge what has been previously taught and learnt.
These are two registers of representation of rational
numbers that are af an early stage of development
and not yet consolidated enough fo allow for a more
effective use (Duval, 2003, 2017). Furthermore, students
are still struggling fo learn how to write in their own
natfural language and this has undeniably affected
the register of mathematical representations.

Analysis of students' resolutions of the proposed
tasks revealed that the process of learning about
unit fractions is quite difficult. These difficulties are
related to the understanding of the concept of
unit fractions and their different forms of semiotic
representation, a critical problem in mathematics
education that several authors have pointed out
(Brandl et al,, 2016; Canavarro & Pinto, 2012; Duval,
2017; Goldin & Shteingold, 2001; Kara & Incikabi, 2018;
Oliveira, 2016). Students' difficulties also relate to the
division of geometric figures, the representation of
fractions using the natfural language register, the
consideration of the part corresponding to the fraction
of a figure, the change from one register to another,
the representation of fractions using the graphical
register and the inferpretation of fask instructions.
These difficulties are evident because students make
mistakes when responding, which must be discussed
in order to overcome future difficulties, as pointed out
by several authors (Kara & Incikabi, 2018; Canavarro &
Pinto, 2012; Ozsoy, 2018).

Finally, this study shows the existence of a conceptual
development in fthe learning of rafional numbers
as a result of the use of the different registers of
semiotic representation, since they help fo modify the
numerical field that normally limits the construction of
student knowledge about mathematical objects.
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Abstract

There exists a need to explore educators’ initial experiences
of working to establish Social and Emotional (SEL)
pedagogies like Restorative Practices (RP) at elementary
school level to help avoid slippage in implementation and
inform and sustain long term positive change within school
communities. Adopting a social ecological perspective,
the purpose of this qualitative study was fto explore
educators’ experiences of establishing SEL pedagogies
in an elementary school with atf-risk students. Utilizing
interviews, focus group, and researcher field notes, 14
educators were asked fo reflect on their understandings
and ongoing experiences of SEL continued professional
development and implementation of restorative practices.
Applying inductive and deductive analysis, three themes
emerged: Establishing the Significance of SEL through CPD;
Putting SEL into Practice; and Readlities of Establishing SEL.
The insights of educators highlight where gaps existed and
further support was required in order to incorporate the
wider community and the fundamental role and influence
of family in development of their students. Compared with
the quantitative methodologies that have dominated SEL
literature, qualitative methods help elicit the nuanced
confextual opportunities and challenges educators
experience when it comes to understanding and practically
implementing SEL pedagogies holistically.

Keywords:

Social and Emotional Learning, Continued Professional
Development, Pedagogy, Restorative Practices, High-Needs
Students.

Introduction

Reseoroh and practice involving the successful integration
of Social and Emotional Learning (SEL) continues o be
in sharp focus with educational researchers, policymakers,
and practitioners (Garcia & Weiss 2016; Jones et al., 2019b;
Oberle et al, 2016). SEL can be defined as “the process
through which individuals learn and apply a set of social,
emotional, behavioral, and character skills required tfo
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succeed in schooling, the workplace, relationships,
and citizenship” (Jones et al, 2019a p. 19). Within
schooling, this process involves, but is not limited to,
feachers implementing pedagogies which develop
students’ cognitive regulation, emotional processes,
social/interpersonal skills, character, and mindset
(Jones et al., 2017). Instead of implementing isolated
SEL programs in schools, there have been calls fo
infuse SEL pedagogies info existing curricula “fo
enhance its sustainability and break the perceived
barrier that there is a lack of time for SEL due to
the pressures of the regular classroom curriculum”
(Oberle & Schonert-Reichl, 2017, p. 183). Establishing
such pedagogies in schools fo promote SEL requires a
longitudinal approach to bring about cultural change
(Morrison, Blood & Thorsborne, 2005). However,
such important work by teachers is all too often
impeded by a lack of time, cultural and contextual
sensitivity, ineffective design and implementation of
pedagogies, limited training, struggles with conflict
management, and a lack of support for teachers’
wellbeing (Blyth et al, 2019; Kaynak Elcan, 2020).
Literature has consistently highlighted failings in
helping teachers experience effective SEL confinued
professional development (CPD) (Durlak, 2016), with
schools lacking in-house experts and resources
fo facilifate feachers in “cohort-based, ongoing
professional development experiences that provide
continuous support” (Elias, 2019, p. 243). Such support
is especially required for elementary schools with at-
risk students, with challenging classroom, emotional
climates, and limited mental health supports available
for both teachers and students to enhance their SEL
and broader learning (Brackett et al., 2011; Capella
et al, 2008; Jacobson, 2019; Hoglund et al., 2015).
The USA Department of Education (2021) defines this
population as:

Students at risk of educational failure or otherwise
in need of special assistance and support, such as
students who are living in poverty, who attend high-
minority schools, who are far below grade level,
who have left school before receiving a regular high
school diploma, who are at risk of not graduating
with a diploma on time, who are homeless, who are
in foster care, who have been incarcerated, who
have disabilities, or who are English learners.

Resforative Practices (RP) are peaceful, humanistic,
non-punitive pedagogies for addressing harm,
responding fo violations of legal and human rights,
and problem solving in cases of school indiscipline
(Fronius et al, 2016, Ottmar et al, 2015, Wachtel,
2012; 2013), encompassing a multitude of “positive
behavioral support approachesin a school that fosters
communication, mutual respect, and understanding
between all people” (Mansfield, Fowler, & Rainbolf,
2018, p. 306). It has been shown to build affective skills
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by focusing on relational practices that empower
students as well as offering a range of relevant learning
opportunities (Dyson, Howley, & Shen, 2019; Macreadly,
2009; Morrison et al., 2005). At the same time, research
on school-based RP “is still at the infancy stage” (Fronius
et al,, 2016, p. 2). Within SEL research, there is a general
lack of qualitative research and a predominance
of quantitative research designs foregrounded in
literature (Corcoran et al, 2018; Fraser et al, 2014;
Hamre et al, 2013). There exists a need to explore
educators’ initial experiences of working to esfablish
SEL pedagogies like RP at elementary school level to
help avoid slippage in implementation and inform
and sustain long ferm positive change within school
communities. Compared with the predominantly
guantitative methodologies found in meta-analyses
and large-scale studies, a qualitative approach can
help better identify and understand the nuanced
opportunities and constraints educators experience
when contextually implementing SEL pedagogies such
as RP for the first time (Dyson et al., 2019; 2020). With
this in mind, the purpose of this qualitative study was
fo investigate educators’ experiences of establishing
social and emotional learning pedagogies in an
elementary school with at-risk students.

Theoretical Perspective

Social ecological theory (Bronfenbrenner, 1979, 1992)
proposes that individuals develop within a multi-level
system of environmental and social organizations,
ranging from more proximal micro-level systems
to more distal macro-level systems. School-based
RP are conducted between students, teachers,
administration, and the community (Karp & Breslin,
2001; Mullet, 2014), with the goal of establishing
“environments where members of the community
take responsibility to repair harm when it occurs, hold
each other accountable, and build skills in collective
problem-solving” (Gonzalez, 2012, pp. 300-301).
Considering this, the feaching and learning of SEL
pedagogies like RP requires recognition of the range
and influence of the active ecosystems within which
children belong, learn, and live in, such as family,
school, and communities (Crosby, 2015; Dusenbury et
al,, 2019; Papadopoulos, 2020). Teachers must learn to
understand and work within these systems along with
students, their families, and others and vice versa.
Framing social and emotional development in schools
through a social ecological perspective makes explicit
links between and among different levelsand considers
fransactions among people within their social and
physical seftings, over time and across personadl,
cultural, and institutional levels (Bronfenbrenner,
1979; Panter-Brick et al., 2006; Stokols, 1992). Thus, the
development of students’ SEL competencies can be
influenced by teacher-student and peer relationships
in the classroom (micro-level system), school climate
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and school administration (meso-level system), and
outside of school in students’ homes and communities
(macro-level system) (Bornstein & Lamib, 2015).

This study is guided by the SEL framework proposed
by Jones and Bouffard (2012) grounded in the
social ecological theory (Figure 1). Consisting of
three domains (cognitive regulation, emotional
processes, social and interpersonal skills), it presents
the consfructs of SEL from a broad educational and
ecological perspective. In this way, the teaching of
SEL is recognized as being influenced by multi-level
environmental systems and factors, including culture
and climate within and beyond schools (Jones &
Doolittle, 2017). The teacher’s pedagogical skills help
guide the child-level outcomes, leading to potentially
improved child-level impacts. The social-cultural
model extends out from the classroom and school to
the wider community confext. Understanding how
these systems and factors infersect and impact the
local environment can explain how SEL is successfully
implemented or impeded by these factors (Jones et
al., 2019b).

Figure 1
A framework for SEL (Jones and Bouffard, 2012)
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Supplementing this, our work is grounded in social
constfructivist learning theory as a research-informed
and practical guide fo school-based research in an
effort to position and understand the establishment
of SEL pedagogies with schooling and classrooms
(Vygotsky, 1978). SEL pedagogies like RP requires
teachers to facilitate social processes which help
students fo learn through their relationships and
interactions with others within and beyond the
school context with a view to transfer across multiple
contfexts (Lipponen, Rajala, & Hilppod, 2018; Oberle &
Schonert-Reichl, 2017). Such processes allow teachers
and students fo recognize and challenge behavioral,
individualistic, and fragmented approaches to
SEL by offering a unified and profoundly social
conceptualization of learning (Vadeboncoeur & Collie
2013). In utilizing these conceptual frameworks fo
guide us, our infention is fo build on existing knowledge

through investigating the contextual establishment of
SEL student pedagogies to improve learner outcomes.

Methodology
Context

The school and participants have all been given
pseudonyms. This research used a case study design
(Stake, 2006) to explore the establishment of SEL
pedagogy in a K-5 Partnership School in North Carolina
operated in collaboration with the school district
and a local university. The North Carolina legislature
established laboratory schools in 2016 to address the
needs of low-performing students and schools and
to prepare pre-service and in-service teachers to
work more effectively in schools with at-risk students.
Clonkeen served approximately 375 K-5 students (59%
African American; 20% Caucasian; 11% Hispanic;
10% Multi-Racial), 98% of whom come from low-
income families. In Clonkeen, students experienced
regular conflict and disciplinary action. Teachers
needed fraining in deescalating and working with
students in proactive ways that focus on restorative
tasks (Ex. class circle discussions) to work on positive
conflict resolution. Using convenience sampling
(Cooksey & McDonald, 2019), 14 educators, including
the school director, curriculum director, principal,
assistant principal, social worker, physical education,
special education, and generalist teachers agreed
to participate. Participant information is provided in
Table 1.

Teachershadvarying degrees of trainingin SEL. Thomas
was a frained counsellor and a grade 4 feacher.
Jackie and Thomas attended multiple RP workshops
fo receive a certificate in order to be the lead trainers
in RP for the teachers. The seven feachers in the SELT
committee all had attended an extra full-day training
in RP before the research project began. The remaining
teachers had not previously participated in workshops
on RP. Led by the Clonkeen curriculum leader, a
Committee named the Social and Emotional Learning
Team (SELT) was set up and met monthly to discuss
and create action plans for the development of SEL
at Clonkeen. The committee was made up of seven
lead teachers, the Social Worker, curriculum leader,
the school director, and two researchers from the
university. One of the main inifiatives was the whole
school adoption of RP. During this study every tfeacher,
the school leaders, and two researchers were actively
involved in a two-day workshop on RP. To make this
fraining contextually relevant to the feachers and
sensitive to their needs, the school Social Worker and
a grade 4 teacher participated in extensive instructor
fraining on RP. After their fraining the Social Worker
and teacher developed and facilitated this CPD for
the feachers and leaders at Clonkeen. Then lead
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Table 1

Participant Information

Name Position Race/Ethnicity Years of Experience
Teresa Principal African American 23
Chris School Director Caucasian o1
Auria Associate Director for Curriculum Caucasian 32
Mary Teacher Inquiry Director Caucasian 6
Martt Assistant Principal African American 10
Jackie Social Worker African American 10
James K-5 PE Teacher Caucasian 6
Jess Grade 5 Teacher Caucasian 24
Sarah Grade 5 Teacher Caucasian 1
Anne Grade 5 Special Education Teacher Caucasian v
Kerry Grade 4 Teacher Caucasian R
Thomas Grade 4 Teacher Hispanic 8
Brooke Grade 2 Teacher African American ?
Hannah 3

Grade 2 Special Education Teacher

Caucasian

teachers were tasked to go back to Clonkeen and
provide examples of how teachers could implement
RP in their classrooms. In the CPD, the teachers were
given a unifying message and they were trying fo
integrate RP into their teaching. To facilitate the CPD
for teachers during the SELT committee meetings,
teachers presented examples of their positive and
negative experiences of implementing RP in their
classrooms.

The principal investigator and three researchers were
assigned to the school as ‘critical friends’ to tfeachers.
The ‘critical friends were the principal investigator/
researcher and three Ph.D. students. The principal
investigator had 30 vyears’ experience teaching,
researching, and working in schools. The graduate
students were all frained teachers and had taken
qualitative and quantitative research methods classes.
The teachers positively viewed the crifical friends who
visited the school on regular schedule. For example,
the principal investigator visited the school 19 fimes
during the study from between two and five hours.

Therefore, there were frequent interactions, informal
interviews, and emails with teachers over eight
months of one school semester oufside of data
collection procedures (July-February). In addition, the
principal investigator attended and confributed to
all school SELT meetings, attending eight meetings.
We intended to focus on their conversations and
interviews to understand how SEL CPD and the use of
SEL pedagogies were represented in their comments.
Before this research was initiated, an IRB was approved
by a state university.

Data Sources

Sources used for datfa collection included interviews
(12), a focus group (1), and researcher field notes (12)
(Miles et al., 2014). There were 12 sets of field notes from
12 different days of visits, in 12 different classrooms.
Interviews and focus groups were approximately 45-
60 mins in length and conducted before, during, and
after classes, meetings, and the school day itself led
by at least one member of the research team during
organized visits fo the school. These fook place over
the course of eight months (July-February). Educators
were asked to reflect on their understandings
and ongoing experiences of establishing SEL
pedagogies in Clonkeen. This included questions on
their understandings of SEL, previous and ongoing
experiences of SEL CPD, examples of SEL pedagogies
they implemented in class, and the challenges and
opporfunities that arose when implementing SEL
pedagogies. Field notes, which included classroom
observations, were also taken during these school
Visits.

Data Analysis

Qualitative procedures of inductive analysis and
deductive analysis were used for data analysis (Miles
et al, 2014). The process started by transcribing
interviews, followed by importing all the data into
NVivo 12 plus. This was followed by pattern coding,
and then followed by axial coding, which aimed
to identify conceptual links, discover relationships
among categories, and generate themes by constant
comparison and friangulation (Miles et al, 2014).
Credibility was achieved by spending extended
periods of time at Clonkeen with the feachers so
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that the continual presence would reduce possible
distortions in  data credibility. Member checks
with  parficipants were conducted. Importantly,
throughout the process, peer debriefing with research
colleagues and teachers was an iferative process of
the data analysis. The dependability of the findings
was addressed by laying out an audit tfrail for a
colleague familiar with the research who collectively
challenged the logic behind inferpretations and the
conclusions drawn, resulting in a much more reflective
process and account. Confirmability was presented
as a reflexive, self-critical account by friangulating
our findings and inferpretations supervised by
a university professor with 20-years of school-
based qualitative research experience with three
research assistants. Trustworthiness was confirmed
by contfinually challenging the inferpretations of the
findings, identifying conceptual links, and uncovering
key themes and sub-themes through frequent peer
debriefing with the researchers and the educators at
Clonkeen (Lincoln & Guba, 1985). The thematic findings
which emerged from this process are presented in the
next section.

Findings

This study analyzed the experiences of educatfors
in esfablishing SEL pedagogies in an elementary
school with at-risk students. From inferviews, focus
groups, and field notes, we elicited their voices and
generafed three main themes from a thorough data
analysis process: Establishing the Significance of SEL
through CPD; Putting SEL into Practice; and Realities of
Establishing SEL.

Establishing the Significance of SEL through CPD

To assist in feaching SEL, all of the educafors
experienced varying forms of SEL CPD, which
primarily focused on the implementation of RP within
their classrooms and across the school’s microsystem
and mesosystem. This occurred through designated
staff completing out of school workshops, followed
by in-school training, monthly meetings, and informal
interactions and follow-ups. All members of the SELT
parficipated in out of school workshops. Following
these, they then returned to Clonkeen and facilitated
the rest of the staff in professional development
focusing on the use of RP: I was sent fo a fraining for
frainers. So now | can train people in RP specifically”
(Thomas, Grade 4 Teacher); “I was trained as a
frainer to be able to facilitate RP and professional
development” (Jackie, Social Worker); “We received
a lot of training upfront before the kids came...| felt like
that was helpful” (Jess, Grade 5 Teacher). Following
the in-school fraining prior to the beginning of the
school year, the monthly staff meetfings then helped
the teachers discuss the ongoing establishment of SEL
within their daily practices: “Every staff meeting we

go over these fthings..It's giving awareness fo all the
staff about what we're doing and what we're trying
to accomplish” (James, K-5 PE Teacher); “It has been
very informative in helping us fo think about how we
respond to things” (Teresa, Principal). The value of
discussing their experiences collectively and sharing
ideas and resource was repeatedly alluded to: “The
interactions that you have with your peers when
you're going through it is so honest” (Sarah, Grade 5
Teacher); “We would share different ways we would
use those discipline approaches and then falking
about ones that didnt work and ones that did work”
(Hannah, Grade 2 Special Ed Teacher). In addition
fo the monthly meetings, the feachers noted the
ongoing informal guidance and support from the
mesosystem level to implement SEL practices at a
microsystem level in their classrooms. Teachers were
also comfortable in seeking informal follow up support
from the school social worker and administration who
would regularly check in with and make themselves
available to teachers outside of scheduled fraining
and CPD when needed: “Our counselor is great...
administration [and] is super helpful..we go to them if
we ever need them” (Hannah).

Supplementing the emphasis placed on SEL practices
within the ongoing experiences of CPD, the educators
inferviewed recognized the significance of feaching
SEL and prioritized it as a fundamental prerequisite
for broader learning that extended beyond the
school: “Our kids need to learn how to be productively
interactive, in order then to gain the academic
and social skills that they need to be not only good
students, but good citizens” (Chris, School Director);
“It's definitely important for our students to learn
about kindness about compassion about freating,
freating one another with respect” (Jackie). The use
of RP wass seen as significant in changing the school’s
approach fo behavior: “It's not just trying to reinforce
partficular behaviors; it's trying to kind of change the
thinking that's behind that” (Thomas). Emphasizing
the significance of SEL meant educators recognized
the need fo providing a more holistic approach fo
schooling that went beyond core curriculum and
content: “They can't learn academics if these base
needs and comforts, safety and security arent met
first” (Sarah). We observed and wrote in our field notes
that owing fo their appreciation of the significance
of SEL and ongoing CPD, tfeachers found themselves
establishing SEL practices more frequently in their
classrooms.

Putting SEL info Practice

Teachersidentified anumlber of SEL practices they were
implementing at the microsystem and mesosystem
level which had derived from their experiences of CPD
fo assist in developing sfudents’ cognitive regulation,
emotional processes, and social/interpersonal skills.
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RP, notably circle time and restorative conversations,
and behavior modeling were seen as successful for
teaching self-regulation and interpersonal skills. Circle
fime was seen as a successful practice for teaching
SEL in groups. It allowed teachers fo learn more about
their students and improve teacher-student and
peer relationships: “Too offen students are spoken
aft, they're not spoken fo...so we like to use the talking
piece to hold them accountable for contributing to
the conversation (Teresa); “For those teachers who
are well schooled in doing a circle, they have been
working well” (Chris); “My class they would circle all
day long... it amazes me that they can open up like
that..working on them being kind to each ofher”. In
smaller groups, restorative conversations were used
in an effort fo address and resolve conflict: “One
person falks..then the ofher person gets to tell the
other person what they did, what they don't like...
then they just fell each ofher things that fthey like
about each other to kind of restore that relationship”
(Matt, Assistant Principal). In one-on-one situations,
Jackie the Social Worker explained how she would
get students to focus on “recognizing various different
emotions...[and] discuss ways that they can deal with
those emotions”. Teachers also noted how modeling
longuage and behaviors themselves to children as
well as encouraging students fo do so also was also a
successful practice: “I should be able fo confrol myself
and that's what they need to see..the way that | fry to
keep my calm is very intenfional and it's very difficult”
(Sarah); “"Having students be the models is so much
more effective” (Hannah).

Through  their  experiences  of  establishing
the significance of SEL, CPD, and subseguent
implementation of practices, the educators observed
development in students’ SEL skills and behaviors.
Teresa believed the establishment of SEL had led fo
better relationships and improved behavior across the
school: “It's helped us develop a sense of community
and it also has helped plant the seed of empathy
within our sfudents...definitely a decline in the number
of days missed from school for discipline behavior”.
At the micro level, feachers noted that students were
cooperating, communicating, and responding more
constructively fo them and their peers when learning
in class: “They enjoy talking about themselves, they
enjoy learning about their peers, they enjoy learning
about their teachers, they enjoy knowing what
happens if there’s a conflict (Jackie); “They're learning
how fo work together a lot” (Kerry, Grade 4 Teacher);
“| feel like students learn better and they're more open
and receptive to ideas and with SEL” (Thomas).

The Realities of Establishing SEL
While teachers’ experiences of pufting their SEL

CPD into practice with their students had led fo
improvements in practice and behavior, they were
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also faced with overcoming numerous hurdles
that such work involves. These included differing
understandings of SEL processes, embedding whole
school buy-in, negotiating the sensitive school climate,
facilitating time and care, and recognizing the role of
family and community.

Understanding of SEL Processes

During the early stages of school wide SEL
implementation, educators exhibited distinctive
understandings of SEL processes, with no clear unified
understanding of SEL or the processes involved to
implement SEL appropriately. Instead, they interpreted
and described SEL processes in different ways
centered around supporting students’ emotional well-
being through deliberately developing social skills and
behaviors, as well as addressing students’ individual
needs. This meant certain processes were identified
and prioritized over others. At the mesosystem level,
administrative educators broadly understood SEL
as developing emotfional well-being within  the
school community. Chris described SEL processes
as “behaviors and skills and dispositions that people
need to learn in order to interact with one another
in productive ways,” while Teresa identified them as
“skill sets that allow you to be a part of a community.”
Jackie focused more on empathy, perspective-taking,
and pro-social skills: “[Students] learn about kindness;
about compassion; about treating one another with
respect.” Behaviors and skills were repeatedly identified
and described in different ways. At the microsystem
level, James described the main processes of SEL
in ferms of social and interpersonal skills: “working
tfogether collaboratively, feeling, problem-solving,
thinking together” Thomas and Matt focused on
self-awareness and self-management respectively:
“understanding yourself and how you inferact with
other people in a positive way”; “build empathy and
have students think about their behaviors and think
about how their behaviors shape or affect others”.
Sarah was primarily concerned with students’
emotional and behavioral regulation: “they can't
learn academics if these base needs and comforfs,
safety, and security aren’t met first” For Hannah, her
understanding of SEL was confextual and centered on
the “students’ needs” rather than any particular set of
processes: “I have had a few students that have the
label of emotional disturbance and then also have
students that have a disability...obut need those needs
met as well”.

Embedding Whole-School Buy-In

The principal and assistant principal expressed
uncertainty regarding the extent fo which SEL
practices were being embraced and implemented
with fidelity across the mesosystem despite the CPD
everyone had received and continued fo participate
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in: “[Teachers] are struggling, and being very honest,
possibly being defeated in their classrooms” (Teresa);
“I see it done with fidelity in some classrooms, maybe
not all” (Matt). Such uncertainty was also noted
amongst teachers: “Having everybody on board and
doing this as a school might be a struggle” (Thomas);
“I don't know if other teachers in the school are af
the point where they feel overwhelmed?” (Sarah).
Despite the efforts to establish SEL pedagogy as
common practice, there existed a need to develop
CPD and further buy-in across the school: “Most
tfeachers sfruggle fo incorporate RP, even though all
the teachers had attended a tfwo-day training and
ongoing guidance” (FN, FB, December, 2019); “If it's
going fo be implemented correctly it needs to be
100% buy-in, everybody in the building speaking the
same language, doing the same sfructure, the circles,
and the questionings” (James).

Sensitive School Climate

At the microsystem level, Classroom teachers openly
struggled with the shift in practice, which required
them fo regularly handle emotionally charged and
sensitive encounters: “Some days | dont want to talk
about it. Some days | just want fo, you know, go sit
down and move on” (Brooke, Grade 2 Teacher). When
it came fo SEL, Hannah struggled fo know where to
place her focus: “To heavily target one behavior when
there are so many needs..that’s a huge challenge”.
Dealing with students’ SEL needs individually while
still maintaining classroom management and a safe
environment was aconstant challenge: “Inappropriate
behaviors are taking away from class time. And that
becomes very frustrating” (Teresa). Teachers reported
dealing with frequently charged emotional incidents
in their classrooms: “I just feel a lot of anger..maybe
a little bit of resentment and resistance. | see a lot of
kids who are just sad” (Mary, Teacher Inquiry Director);
“You turn around and they can just hate each other.
And violently act against each other affer they
were being supportive... you can't turn your back
for a second” (Sarah). The classroom situations and
contextual challenges teachers were faced with
in their teaching practice highlighted the difficult
process of transferring CPD theory and learning into
practice in their classrooms.

Time and Care

Educators noted that teaching SEL required a
considerable amount of time and care: “You can't just
give them a list and say, here, go do this. They've got
to feel it..time is a tremendous inhibitor.” (Chris); “It's a
slow process...| think because it's a gradual process.
That's a challenge.” (Teresa); “It takes a lot of, a lot of
fime, a lot of energy” (Brooke). This was also reflected
in field notes: “These teachers seem fo sincerely care
about their students, but they know that it fakes
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tfime for meaningful change” (FN, FB, February, 2020).
Teachers’ time and care was directed towards their
immediate classrooms at the microsystem level rather
than the school as a whole: “I've been so deep in my
class of needs, it's all | can do to get through my days
and keep my sanity and fry to keep my calm” (Sarah).
Teachers emphasized the need for additional time
fo provide and seek emotional support and positive
mentoring amongst themselves and administration as
part of their CPD.

Reimagining the Role of Family and Community

When it came fo the macrosystem, teachers
acknowledged that the role of students’ families and
the communifies had a huge bearing on their SEL
development in school. However, rather than viewing
family and the community as a positive element that
could facilitate SEL, educators regularly identified it
as an inhibitor: “I feel like in a population like ours, it
has to be tfaught more so than in other populations
where it may be a natfural experience at home”
(Teresa). While educators had observed early success
in their immediate classrooms and around the school,
extending this work beyond the school gates was
something that they had struggled to get fo grips with.
They regularly cited shortcomings in their knowledge
about students’ lives beyond the school. There was
at fimes a sense of acceptance and despondency in
the language used by teachers around macro issues
such as poverty, crime, violence, and frauma in the
community which impacted students’ learning and
school engagement: “There’'s so much all the time
with so many of them. Like ‘Oh, another stabbing,
another shooting, another murder” (Sarah). “A lot
of our students go home to a very non-nurturing
destructive area or household..when they come here
tfo us, they still have their defense up. They're being
tfaught to have this very tough skin” (James). The
“home-school disconnect” observed by Taylor was a
source of frustration for many teachers and made it
difficult for them to reimagine fthe role of family and
community in the process, instead drawing deficit
conclusions/assumptions: “If they arent emotionally
prepared, they end up in jail, they commit petty
crimes” (Kerry);"We want to use the same strategies at
school, at home, but parents are so overwhelmed too
that that's hard to keep consistent” (Hannah); “I think
a lot of parents, if somebody has done something to
their child, they want that person punished” (Thomas).
The pedagogical practice of circle time repeatedly
elicited the challenging home life students lived in
which led teachers to feel uncomfortable: “I think
that things that come out [in the circles] are very,
very disturbing” (Jess); It's overwhelming, some of
their revelations that come out in front of the whole
group are just a lot to take in” (Anne, Grade 5 Special
Education Teacher).
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As principal, Teresa recognized the need to bridge
the disconnect between school and family: “I think
[SEL] starts at home, but | think then it carries over, you
know, intfo school”. This was further echoed further
by the assistant principal Matt: “Right now we don’t
have anything planned fo talk to parents about
their practices..that is another piece... giving them
some tools that we use in school”. While the early
experiences of establishing SEL and CPD had brought
about observed improvements at the microsystem
and mesosystem levels in practice and behavior,
educators in Clonkeen were acutely aware of the
realties establishing a SEL pedagogy brought with if.
Moreover, they had yet to fully reimagine and consider
the need for such work to go beyond the school and
info the community. In the next section, we discuss
these contfextually relevant findings in relation fo the
literature and look to inform future practice and CPD
experiences for establishing SEL in an elementary
school with at-risk students.

Discussion

Adopting a qualitative approach exploring educators’
experiences of establishing SEL pedagogy in an
elementary school with at-risk students helps
demonstfrate how the feaching and establishment of
SEL is influenced by many mulfi-level environmental
and political factors, including culture and climate
(Dyson et al.,, 2011; Jones & Doolittle 2017). Pedagogies
that prioritize SEL like RP are increasingly seen as
critical prerequisites for at-risk students and can
conftribute tfo higher academic achievement (Hamre
et al., 2013; Oberle et al.,, 2016). However, the priority
of many elementary schools at present is fo educate
students to master essential academic content areads
with an emphasis placed on a common core of
subjects, assessments, and standardization (Berry, 2011).
Frydenberg and Muller (2017) believe initiatives “that
are not embedded in school culture tend to have a
[short] shelf life” (p. 386). Within Clonkeen Elementary,
there was a conscious emphasis being placed on
the significance of SEL and its establishment af the
microsystem and mesosystem levels in classroom
practice and school culture through provisions for
CPD for longer ferm developmental impact. The
tfeachers esfablished their own SEL support group
that met monthly fo discuss issues and concerns
surrounding SEL in their classes, sporting events, and
gymnasium. Not only was the focus on developing
students’ SEL, in addition the educators recognized
the need fo develop their own SEL competency.
In this way, the knowledge they were sharing and
generafing helped support and inform their use of SEL
pedagogies and allowed them to align and adapt
these widely accepted practices to extend beyond
their respective classrooms and across the school
community. There was an emphasis on the need for
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refinement and continuous improvement, which led
fo new understandings and consistent approaches
amongst all educators in the school.

School connectedness has been identified as a
significant mediator to school climafte and conduct
problems (Panayiotou et al, 2019). Considering the
microsystem and mesosystem, when schools like
Clonkeen explicitly cultivate a culture of care and
emotionalsupport, thiscaninturn change the behavior
of everyone within it (Espelage at al.,, 2013). Literature
on school discipline highlights a significant inverse
relationship between suspensions and achievement,
along with a significant posifive relationship between
suspensions and dropouts (Noltemeyer et al., 2015).
Too often, researchers and practitioners are more
concerned with feaching and idealizing good
behaviors that they forget the need to acknowledge
and teach students that, for example, conflict is a
natural and normal part of social inferaction. In line
with best practice, these educators fried fo implement
RP to teach SEL, not inisolation, but instead deliberately
and consistently within the generalized curriculum in
an effort to “support children’s use and internalization
of skills to support a positive classroom environment”
(Schonert Reichl, 2019, p. 226).

Providing staff with consistent CPD and opportunities
tfo develop their SEL competence, pedagogical skills,
and share and reflect their experiences led to further
establishment of RP fthat atfttempted to promote
“communication, mutual respect, and understanding
between all people” (Mansfield et al, 2018, p. 306).
As feachers worked together and learned through
CPD how to put SEL into practice, they could see
gradual improvements in their own practice at the
microsystem level which in turn was leading to short
term developmental oufcomes (Jones & Bouffard,
2012). In doing so, teachers were working with their
students to create a healthier school climate by
reinforcing SEL throughout the school day beyond
singular classrooms (Smith & Low, 2013). Gradually,
educators in  Clonkeen were developing and
establishing these practices and were able to observe
the beginning of a shift in student classroom behavior
fowards “an environment that consistently fosters
awareness, empathy, and responsibility in a way that
is likely to prove far more effective in achieving social
discipline than our current reliance on punishment
and sanctions” (Wachtel, 2012, p. 9). Key to this was
a consistent modelling of behavior and language by
teachers which embodied SEL, and which students
could experience and demonstrate with staff,
amongst themselves, and potentially take home with
them. In this way, SEL pedagogies were becoming a
regular part of day-to-day schooling alongside the
accomplishment of broader learning objectives. The
initial CPD initiatives were successful in fransforming
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school culture and classroom environments, albeit in
modest ways.

Yet, subjectively exploring the “black-box” of how
all this was occurring and the extent to which the
establishment of SEL pedagogies played out in
practice demonstrates that such an approach was far
from plain sailing. People influence their settings, and
their settings exert influence over people’s behaviors
through cyclical processes (Estabrooks et al.,, 2008).
The lived experiences of the educators in this study
provide information that their ability to develop and
implement SEL practices in the early days of the
process varied and often lacked cohesion. In their
classrooms, at the microsystem level, teachers had
few opportunities to learn by collaborating with each
other through forums facilitating voice, reflection,
support, and improved practice (Darling-Hammond
& MclLaughlin, 2011; Darling-Hammond et al.,, 2020).
Af the mesosystem level their combined experiences
of CPD varied oufside of ftheir monthly meetings.
Individual understandings of what exactly they were
looking to accomplish and target collectively at times
differed amongst teachers implementing SEL af the
microsystem level in their own classrooms. This further
compounded by consfraints of a high standardized
academic curriculum and challenging situatfions
involving at-risk students. Inconsistent implementation
remains a significant obstacle for the implementation
of SEL in classrooms (Evans et al., 2015). Zhai et al. (2015)
aftribute this to variations in program definitions,
designs, and fidelity of implementations. Alongside
improvements, educatorsin Clonkeenopenly observed
and expressed difficulty in in cursory implementation,
fidelity in use, whole-school buy-in, and appropriate
adult modelling. Staff were unguestionably dedicated
in their broad commitment to SEL at the mesosystem
level in their school meetings. However, as such work
extended out from the classrooms and into school
and family life, significant slippage was occurring
and the extent to which fthe skills learned in school
were transferring info students’ broader lives was still
difficult to determine.

The reality of their contextual conditions and frequent
adverse classroom incidences weighed heavily on
teachers. Even experienced and capable teachers
were challenged in implementing RP, and ftheir
underlying beliefs, perceptions, and attitudes about
programming appeared to influence implementation
(Humphrey et al, 2018). There existed a mixed
understanding and focus among educators as to the
SEL skills they were each targeting and prioritizing.
Reflecting the many factors involved in the process
from a social ecological perspective, tfeachers’ own
SEL competence and well-being before, during, and
after their day’s work also played a pivotal role in
influencing the infusion of SEL (Kaynak Elcan, 2020;

Schonert- Reichl et al.,, 2015; Weissbourd et al., 2013).
Implementing RP authentically was a daunting task
for tfeachers as it led to managing moments of conflict
and behavior, which may otherwise have gone
unaddressed. A collaborative and holistic pedagogy
such as RP asks feachers and students to embrace all
the ranging facets of human emotion and behavior
andisnecessaryinorder fo help feach SEL meaningfully
(Darling-Hammond et al., 2020; Ginwright, 2016). This
warts and all approach to SEL led to difficult moments
on a day-to-day basis for students, and the educators
themselves, who themselves admifttedly often
struggled to comprehend and manage.

Research into change in schools has usually been
focusedateitheramacrosystemleveloramicrosystems
level (Fullan, 1999, 2005). At the microsystem level
there existed a clear need fo further collectively
uplift teachers as learners within their classrooms,
providing them with more holistic and regular CPD
fo improve their understanding and establishment
of SEL pedagogies, which then valued and reflected
the whole school’s culture at the mesosystem level
to enhance broader learning (Elias & Leverett, 2011).
However, in a systematic fashion, we propose that
at Clonkeen, the macrosystem impacts both the
tfeacher and child through ifs indirect influence on
the microsystem and mesosystem (Espelage et al.,
2013). The qualitative insights of educators in Clonkeen
helped highlight where gaps existed and further
support was critically required in order to incorporate
the wider community (macrosystem level) and
the fundamental role and influence of family in
development of their students, but of themselves
also. This was especially the case when it came to
establishing SEL beyond the school and in the wider
community. The educators’ capacities to reimagine
and engage with the culture of the wider community
to franscend SEL beyond the school, even at such
an early stage, was made problematic by their pre-
existing perceptions of the community. Understanding
how fo better manage and bridge these ecological
gaps is just as necessary for effective fostering of
desired competencies in students (Ee & Wong, 2014,
Zinsser et al., 2014). This was something the educators
needed fo learn by their own admission. While much
had been accomplished by educators at Clonkeen,
further persistence and effort was needed to establish
and develop SEL practices beyond the initial phase
of implementation so as to contribute to long ferm
outcomes and improved academic achievement.

Conclusion

Considering the establishment of SEL from a social
ecological perspective within Clonkeen highlights
the need fo understand the dynamic relationships
between people and their environments. Successful
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SEL approaches need to target multiple levels of the
school social-ecological system. While meta-analyses
support the general effectiveness of SEL programs,
there is a lack of research focusing on differential
effectiveness (i.e., what works, for whom it works, and
under what conditions) (Jones et al., 2017). While RP
are believed to have the potential to foster the type of
reflection that enhances students' SEL development,
further empirical evidence is still required in order
fo confirm this (Gregory & Fergus, 2017; Sumner,
Silverman, & Frampton, 2010). This is especially the
case when it comes to infusing SEL pedagogies such
as RP within a generalized curriculum rather than in
isolation. Unfortunately, the type of experiences and
work observed in Clonkeen doesn't always result and
manifest itself in instant transformation and improved
academic test scores. Compared with the quantitative
methodologies that have dominated SEL literature, this
study shows us the nuanced contextual opportunities
and challenges educators experience when it comes
to initially understanding and practically establishing
and implementing SEL pedagogies holistically.
Just as recognizing what works in esftablishing and
implementing SEL pedagogies in specific contexts,
so foo must such work be juxtaposed with an
appreciation of what impedes it. Doing so openly and
honestly under real-world conditions such as those
the educators in Clonkeen faced every day can help
betfter understand and enhance their franslational
value into and beyond the natural classroom sefting
(Carroll, Bower, Ashman, & Lynn 2017, Merrell &
Gueldner, 2012).

Wigelsworth et al. (2016) who argue that rather than
questioning “does SEL work?” we should instead
question “how does SEL work (or, why does it fail?)?" (p.
368). While gradually developing SEL on the surface, a
qualitative look shows the extent and intricacies of the
realities educators faced in their commitment to such
work and the slippage from theory to practice which
wass occurring. The ongoing CPD was beneficial, local
knowledge and innovation can only be found through
further working openly and honestly within the
contexts of teachers’ communities in order to theorize
and construct their work (Cochran-Smith & Lytle, 1999).
In order to meet the culfural sensitivity of schools like
Clonkeen, more formal and localized communities of
practice are needed to help cultivate such a unified
approach to establishing SEL (Darling-Hammond &
McLaughlin, 2011; Darling-Hammond et al., 2020). Using
qualitative methods within a mixed-methods research
design that gathers empirically based-evidence could
provide a deeper understanding which can help us
assess how CPD impacts educators’ effectiveness in
tfeaching SEL beyond just quantitative data. There is
a lack of qualitative research and a predominance
of quantitative research designs foregrounded in SEL
literature (Dyson et al.,, 2019; 2020; Corcoran et al., 2018;
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2020; Hamre et al., 2013) and in our research we seek
a deeper understanding of the realities feachers’ face
every day doing the important work they do. In closing,
we emphasize that on deeper qualitative inspection,
initial student SEL learning outcomes that arose from
educators’ efforts in Clonkeen while confinuing fo
be a work in progress, were certainly worthwhile
- something which can offen be overlooked using
quantitative methods. Further appreciation and
research as fo how such well-infentioned work is
made more successful or inhibited is necessary if
tfeachers are to help students to perform effectively in
schooling and improve academic achievement, while
also supporting and preparing them to negotiate their
lives beyond the classroom and into the future.
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Abstract

For contemporary teaching, tfeachers need good
knowledge of pedagogy, content, subject methodology
and assessment. Although subject didactics have become
an independent research area with interdisciplinary
dimensions, few studies focus on the teaching of subject
didactics. With the aim of developing a theoretical model
for the systematic treatment of subject didactics, a scoping
literature review was carried out to analyse the scienfific
literature. Twenty-five articles were chosen from different
databases in the field of study. Data analyses revealed
three domains of subject didactics: content knowledge,
pedagogical contentknowledge and knowledge of subject-
specific assessment. These domains included various
components which were used for developing a theorefical
model for teaching subject didactics within the framework
of primary teacher education. The results indicated how
tfo organise university courses on subject didactics for
primary teachers. First, feachers’ content knowledge and
pedagogical knowledge should be treated in an integrated
way. Second, infegrating pedagogical knowledge with
subject didactics enables teacher education to be shaped
so fthat students understand the teaching profession at
an early stage. Third, studying subject didactics on both
a theoretical and empirical level is the driving force for
developing syllabi in primary feacher education.

Keywords:

Primary Teacher Education, Subject Didactics Model, Evi-
dence-Based Teaching, Scoping Literature Review

Intfroduction

n order to teach successfully, feachers need a thorough
knowledge of different areas; they need to know the
content and structure of the subject they teach, as well as
subject didactics and pedagogy. Although the core issues
of didactics as a branch of pedagogy have been discussed
in Europe as early as the 17th century, the more systematic
development of didactics began in Germany during the
1950s (Klafki, 2000). It was through assessing the teaching
process that questions emerged about how to freat and
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define the dimensions between general didactics, i.e.
the general objectives, forms and means of education,
and subject didactics, i.e. the theoretical and practical
foundations of education, feaching and pedagogy
(Kansanen & Meri, 1999; Klafki, 2000). This approach
is made partficularly complex by the fact that the
definitions of ‘didactics’ and ‘methodology’ are not
clearly distinguished in conventional use, and their
substantive semantic field remains somewhat blurred.
Furthermore, it is not always easy to differentiate
between the content of concepts of didactics and
methodology.

There is consensus, however, that teacher’s
pedagogical content knowledge is a crifical part
of successful teaching, which includes subjective
and individual decisions by the teacher and the
understanding of how fo present the subject tfaught
in a manner that is appropriate and comprehensible
for pupils (see Deng, 2018; Kugukaydin & Sadir, 2016;
Ozmantar & Akkog, 2017). The subjective nature of
pedagogical content knowledge might be one of the
reasons (Ozmantar & Akkog, 2017) why teacher training
lacks a holistic concept of teaching and developing
different subject didactics (Doyle et al.,, 2019; Vollmer,
2014). The second reason may be that the simplified
approach fo pedagogical confent knowledge only
includes knowledge of teaching and how to use
instructional methods, while their association with
theoretical foundations remains superficial (Meijer,
2013). This is why it is considered important to focus
on specific areas and components during empirical
studies of subject didactics and fo rely on proven
theoretical approaches and models when planning
subject didactics courses as a part of primary teacher
education (Ozmantar & Akkog, 2017; Park & Oliver,
2008).

Thereappearstobealackof consensualunderstanding
about what areas, components and connections to
highlight in relation fo feachers’ pedagogic confent
knowledge (Gess-Newsome, 2017; Park & Oliver, 2008).
Therefore, some topics and components are presented
more frequently than others in models of subject
didactics. There are two topics that are considered
very imporfant in innovative teaching, originating
from Lee Shulman’s studies (Shulman, 1986, 1987): the
need fo understand learners and their way of learning
and teaching strategies and their application in the
process of feaching.

The development of subject didactics as an
independent field of research has been surprisingly
dynamic in recent decades, both at the theoretical
and practical level (Heizmann, 2013). Although
different schools address the concepts of subject
didactics somewhat differently, it has become an
area of interdisciplinary dimension in which different
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research methods are used and are systematically
developed. For example, in addition to quantitative
research methods, case studies (Kicukaydin & Sagdrr,
2016) or documented lesson analysis (Bonnet, 2009)
are also used, focusing on the design of knowledge,
the scienftific description of content and the analysis
of practical comprehension and action. However,
in Estonia, where diametrically opposed paradigms
and values are evident in the educatfion system,
there is no historical fradition of studying the
teaching of subject didactics at universities (Studies
in Social and Educational Sciences, 2014). This study
examines the areas and components of primary
school feachers’ pedagogical content knowledge
and relations befween them fthat belong in the
model of contfemporary subject didactics. Using the
methodology of a scoping literature review, the
scientific literatfure on subject didactics published
within the last decade in English and German s
analysed, and a theoretical model for the systematic
tfeaching of subject didactics within the framework of
tfeacher fraining is being developed.

Classification of Didactics

Didactics are classified in different ways. The most
elementary option is to divide didactics info general
didactics and subject didactics. General didactics
can be described as a set of tfeaching patterns that
are independent from the specific content of subjects,
levels of education and characteristics (Unt, 2013). In
contrast, subject didactics include a set of patterns
required fo teach one subject or group of subjects. This
includes the planning, conducting and analysing of
tfeaching, which are complemented by the patterns
of general didactics (Unt, 2013). A second option
for classifying didactics is to distinguish between
theoretical and applied didactics or, according fo
Vollmer (2014), info normative and practical subject
didactics. This approach is based on the belief that
applied didactics that have practical content must
proceed from theoretical models and rationales and
that all practical actions must rely on theoretical
didactics in a way that creates synergy between
them (Kansanen & Meri, 1999; Vollmer, 2014). Applied
didactics with practical confent are used as a
mediator (e.g. teaching is carried out at school in a
specific situation) and are often a driving force for
didactical innovation (Niermann, 2017; Vollmer 2014).

Based on such a hierarchical structure of didactics,
Shulman (1987) identified the knowledge necessary for
tfeachers’ work and proposed a teacher knowledge
model that includes three wider areas: 1) knowledge
of the subject, i.e. content knowledge, 2) pedagogical
knowledge, and 3) pedagogical confent knowledge
that unites pedagogy and subject knowledge. The
main emphasis in this division is subject didactics,
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or how, using pedagogical knowledge, fo teach a
subject or a certain fopic as effectively as possible.

Pedagogical content knowledge of feachers can
be considered a key element in their professional
development (Park & Oliver, 2008; Richardson et al,
2018) as it differentiates them from experts in specific
fields (Stender et al,, 2017). Bohimann (2016) describes
pedagogical confent knowledge as a fusion — an
amalgam — of conftent knowledge and pedagogical
knowledge, not a separate type of knowledge. For
example, if a specialist in physics has good content
knowledge in a narrow field, then the teachers of
physics have to know more than physicists; they need
tfo have superior knowledge of different aspects of
physics and of numerous fopics to be able fo infegrate
different topics and provide adequate feedback to
pupils (Kirschner, 2016). Studies have found that the
pedagogical content knowledge of teachers has a
major influence on the academic progress of pupils
(Meschede et al.,, 2017; Reinfried et al., 2009). This raises
the question of how teachers make the topic and their
content knowledge understandable to their pupils
(Kurt-Birel et al,, 2020; Meschede et al., 2017; Ozmantar
& Akkog, 2017; Trobst et al., 2018).

Areas and Components of Pedagogical Content
Knowledge

In order fo understand the natfure of pedagogical
content knowledge, four yes-no questions have to be
answered (Rollnick, 2017). First: Is confent knowledge
a component of pedagogical content knowledge
or separate knowledge? The question is whether
knowing the subject or the confent of the area is
an important prerequisite for the development of
pedagogical content knowledge or whether they
should be approached separately. Despite the fact
that many models of subject didactics have treafted
content knowledge as a separate component, it is
still an important aspect of subject didactics. Second:
Is the pedagogical confent knowledge collective
or personal knowledge? The pedagogical confent
knowledge that is used in practice is collective and
theories on which the implementation of pedagogical
contfent knowledge is based are canonical (Rollnick,
2017). Also, pedagogical content knowledge can
be specific for each teacher, as it is formed though
experiences gained in real feaching situations.
Third: Does pedagogical content knowledge find
its expression in teachers’ knowledge or actions?
Kirschner (2016) believes that the pedagogical
content knowledge of teachers develops hand-in-
hand with practice, but the transfer of knowledge to
practical activities may not always fake place. Fourth:
Is pedagogical content knowledge domain-specific,
subject-specific or topic-specific?
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Some authors consider pedagogical content
knowledge fo be domain-specific knowledge that
develops in practice and is unique to each teacher
(Bohlimann, 2016; Kirschner, 2016; Rollinick, 2017). The
unigueness is expressed in the fact that feachers’
pedagogical content knowledge is related fto their
personal values, beliefs and self-regulation (Kirschner,
2016). Other authors consider pedagogical confent
knowledge to be topic-specific, stressing that in order
fo feach any new fopic, new pedagogical content
knowledge must be acquired (Doyle et al., 2019; Park &
Oliver, 2008; Rollnick, 2017).

Teachers’ pedagogical content knowledge starts
to evolve early. Trobst et al. (2018) have infroduced
a three-phase development path of pedagogical
confent knowledge in which beliefs about teaching
start fo form as early as the pupil stage when students
have experiences at school. During university studies,
future teachers acquire theorefical knowledge in
subject didactics courses, and, develop procedural
pedagogical confent knowledge with the support
of feaching practices and reflexion. As a result of
the diversity of feachers’ knowledge, components
of pedagogical content knowledge are defined
differently in different approaches (Rolinick, 2017,
Shulman, 1987; Stender et al., 2017).

For example, in simpler approaches, two components
of knowledge are distinguished: knowledge of
tfeaching strategies and knowledge of how pupils
learn and understand the subject (Deng, 2018;
Meschede et al., 2017; Trobst et al,, 2018). In the case
of teaching strategies, it is important that teachers
know their strengths and weaknesses and are able to
present the contfent of different subjects (e.g. giving
analogies and examples, conducting experiments
and observations, offering explanations and carrying
out demonstrations), as well as be ready to teach in
various environments. According to this classification,
pedagogical conftent knowledge is a combination
of subject-specific feaching (content and teaching)
and subject-specific learning (content and pupils)
(Deng, 2018; Parchmann, 2013). In addition to these
components, curriculum knowledge is also considered
important (Ball et al.,, 2008; Rosenkrénzer et al.,, 2017;
Stender et al.,, 2017). Linking curriculum thinking with
confent knowledge leads to meeting the main goal
of education — fo improve human capabilities (Deng,
2018) — which helps tfo understand the educational
system as a whole (Rosenkrénzer et al., 2017).

On the basis of the classification of pedagogical
content knowledge proposed by Gess-Newsome
(2017), various models have been developed that
are used in research and modified in the feaching
of subject didactics in feacher training courses.
In addition to knowledge of fthe subject, teaching
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strafegies, curriculum and learner’s understandings
about a subject, these models present knowledge
about assessing pupils and the learning context (see
Kirschner, 2016; Niermann, 2017; Reinfried et al., 2009;
Stender et al., 2017). For example, for feaching natural
science subjects, a model is used that highlights
tfeaching strategies, curriculum and assessment, in
addition fo knowledge about the pupils, as well as the
tfeacher’s attitfude towards teaching natural sciences
(Deng, 2018; Richardson et al., 2018). When teaching
design and fechnology subjects, a model is applied
where different types of knowledge are linked to a
tfeacher’s specific experiences (Doyle et al., 2019). In
foreign language feaching, a model of integrafted
pedagogical confent knowledge is infroduced,
consisting of two specific components: the teacher’s
communication competence and intercultural
operating competence (Eberhardt, 2013). In conclusion,
different components are used in different models of
subject didactics. A change in these components or
an imbalance between the components leads to a
change in feachers’ pedagogical content knowledge
(Richardson et al., 2018).

The Aim and Research Questions

The aim of the present study was fo develop a
theoretical model for the systematic treatment of
subject didactics in primary teacher education
at universities. In order to achieve that goal, the
components of pedagogical content knowledge
of teachers were analysed on the basis of scientific
literature through a literafure search and involving
studies of different designs. Since the scoping literature
review method is not used for seeking answers to
narrow, specific questions, the quality of research
was used as the main selection criterion (Dijkers,
2015). The analysis relied on the principles of drawing
up an overview of literature developed by Arksey
and O'Malley (2005). Three research questions were
established.

1. What domains of knowledge are necessary
for primary teachers to know subject didactics?
2. What components of pedagogical content
knowledge are highlighted in empirical
research and theoretical approaches?

3. What are the domains of knowledge that
should be included in a well-functioning
model of feaching subject didactics in primary
feacher fraining?

Method
Selection of Articles
A literature search was performed through the

EBSCO search engine in databases that included the
Academic Search Complete, PsycARTICLES, PsycINFO
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and the Teacher Reference Center. The search
involved bibliography enftries in English and German
using the following criteria to limit the search: full
text, peer reviewed scientific journals and the date of
publication between 2008 and 2018. The flowchart of
the procedure for the selection of articles is presented
in Figure 1.

Figure 1
Literature search for the selection of articles
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In the first phase of the search procedure, the
research focused on identifying synonyms for the
tferm ‘subject didactics’ and on defining the areas of
fopics. Several basic searches were necessary, using
different keywords from the database thesaurus, e.g.,
‘pedagogical content knowledge’, ‘PCK’' (acronym),
‘subject-matter’ and ‘subject didactics’ and ftheir
German equivalents: ‘Fachdidaktik’, ‘Didaktik eines
Faches’, ‘Fachwissen’ and ‘Pedagogisches Wissen'
The ferm ‘general pedagogical knowledge’ (GPK),
was excluded from the search because the goal was
fo find articles related to tfeaching subject didactics.
Next, the advanced search was used to define topics
by combining the keywords AND and OR with the
keywords that clearly indicated feacher fraining.

On the basis of the titles and abstracts of articles,
the theories were identified where the authors
had defined a base of knowledge necessary to
teach subject didactics: 1) content knowledge, 2)
pedagogical knowledge, and 3) pedagogical content
knowledge. After reviewing the full fexts of arficles,
those scientific articles were chosen for the qualitative
synthesis that dealt with teachers’ pedagogical
content knowledge and its components, and whose
full text was available in the database. As a result of
the information search, 25 scientific articles in English
and German were selected. An additional search for
subject-specific scienftific articles was also carried out
because previously found articles were mainly about
the didactics of the sciences.
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Data Analysis

As a result of literature search, 25 articles were
selected. This procedure was followed by the
profound assessment of the articles during which
two full texts were excluded, as they did not describe
the components of subject didactics. Thereafter, 23
articles that were relevant to answer three research
questions were coded and analysed using qualitative
inductive content analysis (Mayring, 2014; Vaismoradi,
2013). In the first phase of the analysis, the authors
independently read arficles fo determine the domains
and components of subject didactics. Next, they cross-
checked arficles to confirm their relevance to the
research questions. In the second phase, meaningful
unifs (phrases or sentences) were marked in the full
fexts and initial codes were generated. After thorough
discussions with the co-authors, a coding frame was
developed. The codes representing similar content
were assigned fo sub-caftegories and categories and
were structured in relation to the research questions.
Double-coding of the articles was conducted to
ensure the frustworthiness and the quality of the
study (Patton, 2002). In the third phase of the analysis,
a summary was drawn up on the basis of the analysis
(see Appendix). Finally, two university teachers who
tfaught subject didactics in primary teacher training
were asked to give their expert assessment of the
results. These assessments have been considered
in creating a theoretical model of teaching subject
didactics in primary teacher education.

Results and Discussion

Based on the analysis of the scientific articles, the
concept of teaching subject didactics is presented in
this article, proposing a theoretical model that covers
different domains and components and enables the
sysfematisation of teaching of subject didactics in
primary teacher training.

Domains of Pedagogical Content Knowledge

First, an answer was sought to the question about what
are the domains of knowledge necessary for a primary
tfeacher fo know subject didactics. The analysis of
articles revealed that, within the tfeaching of subject
didactics, two interconnected groups of knowledge
can be distinguished: knowledge of pedagogy and
knowledge of subject didactics. This knowledge
can be practical as well as theoretical (Deng, 2018)
and has a mulfifunctional character (Heitzmann,
2013). In addition, knowledge of didactics has a
close relationship with pedagogy and psychology,
specialised  sciences and general didactics
(Heitzmann, 2013; Niermann, 2017; Reinfried et al., 2009;
Vollmer, 2014) is synthesised within all subjects. At the
same time, Parchmann (2013) emphasised that when

subject didactics is implemented, the knowledge in
different areas cannot be arithmetically combined.
Pedagogical content knowledge is the ‘lesson theory’
(Klafki, 2000), which allows for the creation of new
knowledge and infegration between and across
subjects.

The teacher’s pedagogical knowledge has been
defined by Mishra and Koehler (2006) as a general
type of knowledge that includes the understanding
of pupils’ cognitive and social processes, learning and
tfeaching as well as educational goals and values.
Pedagogical knowledge is necessary for primary
tfeachers to understand the psychological processes
related fo learning. In this connection, it is important
tfo know how to manage teaching practices in the
classroom, how to plan and organise feaching and how
to assess learning outcomes. Several authors analysed
in this article have dealt with pedagogical knowledge
tfogether with knowledge on methods and tfechniques
used in the classroom (Rosenkrdnzer et al, 2017;
Stender et al.,, 2017), teaching strategies (Rollnik, 2017;
Rosenkrdnzer et al., 2017) and the particular features
of pupils (Deng, 2018; Niermann, 2017). Previous studies
have also shown that teachers themselves tend to
value their pedagogical knowledge higher than their
content knowledge, and it is difficult for inexperienced
teachers to inferpret classroom situations on the basis
of general pedagogical principles (Meschede et al.,
2017). The reason for this may be that inexperienced
feachers lack pedagogic knowledge tfo assess
situations and fo find meaning in them.

Teachers’ pedagogical content knowledge as a larger
set of knowledge differs from general pedagogical
knowledge and content knowledge by the fact
that it includes multiple disciplines (Niermann, 2017;
Parchmann, 2013). This type of knowledge includes
the formulation and presentation of concepts (Deng,
2018; Doyle et al, 2019; Rosenkranzer et al., 2017),
pedagogical fechniques (Deng, 2018; Rosenkrénzer
et al, 2017), and knowing why fthe acquisition of
concepts is sometimes easy for pupils and sometimes
difficult (Deng, 2018; Doyle et al, 2019; Mishra &
Koehler, 2006; Rosenkrdnzer et al., 2017). Teachers can
apply pedagogical content knowledge to deliver
the confent of a particular subject by choosing
suitable teaching methods (Deng, 2018; Rolinik,
2017; Rosenkrénzer et al, 2017). By implementing
pedagogical content knowledge, teachers combine
the confent of the subject with general pedagogical
knowledge and thereby improve the learning process
(Doyle et al., 2019).

On the basis of the articles analysed in this study, three
domains of knowledge were clearly distinguished
in the group of pedagogical content knowledge:
knowledge about the content of a subject, knowledge
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about feaching a subject and knowledge of subject-
specific assessment (see Appendix). Each of these
domains included different components that are
analysed and interpreted in the next chapfter.

Components of Pedagogical Content Knowledge

Second, the study aimed to determine which
components of pedagogical content knowledge
were distinguished in empirical studies and theoretical
approaches related fo different domains of subject
didactics. Subject didactics includes the choice
of confent, ifs legitimacy, the justification of the
didactic reconstfructions and teaching goals, and the
methodological structuring of the learning process.
As a result, the components of pedagogical confent
knowledge were divided info three groups.

Content Knowledge

The analysis showed that many authors paid attention
tfo good content knowledge of a subject (Deng, 2018;
Meschede et al., 2017; Parchmann, 2013) because the
amount of subject knowledge supports the teacher
most during the teaching of a subject (Shulman,
1986) and assessing the success of their pupils. Two
components were clearly distinguished in content
knowledge: the confent of a subject and a feacher’s
knowledge about the subject (see Niermann, 2017).
Knowledge about the content of a subject is domain-
specific, and its importance has been highlighted in
tfwelve articles. However, feachers’ knowledge about
subjects that are related to tfeachers’ professionalism
are more important than the confent of subjects.
Teachers’ knowledge about subjects is understood as
the knowledge about the substantive structure of the
subjects (concepts, principles, frameworks) and the
syntactical structure (methods of research, ways of
presenting and certifying evidence) and the ability to
fransmit subjects (Porter, 2006). The articles analysed
dealt much less with feachers’ knowledge about
subjects than the content of subjects (see Appendix
Table 1). One reason may be that pedagogical
content knowledge is not regarded as a different type
of knowledge, but rather as a symbiosis of feachers’
confent and pedagogical knowledge (Bohlmann,
2016). Other authors (Heitzmann, 2013; Reinfried et
al., 2009: Vollmer, 2014) highlighted the importance
of subject knowledge and how to make the topics
understandable to pupils and support their learning
process. Thus, the broader the teachers’ subject
knowledge, the more they seek opportunities to
fransfer the subject content fo their pupils (Rollnick,
2017). In passing on content, it is important to take into
account the nature of the subjects and the curriculum,
as well as the characteristics of the pupils of different
ages and backgrounds (Deng, 2018; Meschede et al,,
2017; Rosenkrdanzer et al., 2017).
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Teaching a Subject

Three components related to feaching a subject were
differentiated in the analysed arficles: 1) learners’
comprehension of a subject, 2) knowledge about
the subject methodology and strategies, and 3)
knowledge about the syllabus and curriculum, i.e.
curriculum knowledge. Most of the authors (of a fotal
of 20 articles) considered it important that teachers
know how pupils learn, understand the subject and
acquire knowledge (see in Appendix for Alonzo & Kim,
2005; Deng, 2018; Krauss et al., 2008). In doing so, Deng
(2018) stressed that students’ previously acquired
knowledge and misunderstandings condition the
acquisition of subject content. If teachers know
about pupils’ learning difficulties, they have a better
understanding of the problems encountered during
the learning process (Deng, 2018; Meschede et al,
2017).

Teachers who are acquainted with effective
feaching methods choose those that are most
suitable, taking into account pupils’ abilities, age,
individual characteristics and background (Deng,
2018; Heizmann, 2013). As to feaching methods, the
analysed artficles mostly highlighted the methods
that facilitate the acquisition of more complex
concepts, such as analogy, illustrations, examples,
and generalisations (Deng, 2018; Meschede et al., 2017,
Rosenkrdnzer et al, 2017). When implementing new
methodological ideas, it is important to ensure that
pupils understand the content of a subject, that they
are interested in it, and that they acquire knowledge
effectively (Parchmann, 2013). Several studies have
confirmed that feachers choose teaching methods
and their content knowledge, and the quality of their
qualification in subject didactics affects the quality
of teaching and pupils’ academic progress (see
Heitzmann, 2013). Thus, experienced teachers are
more precise in their explanations and feaching than
are inexperienced ones (see Gess-Newsome, 2017).

Teachers’ curriculum knowledge includes knowledge
about a syllabus and the relevant instructional
programmes (Deng, 2018). The content of a subject
comes directly from a syllabus that is built on
an academic discipline with social, cultural and
educational objectives (Porter, 2006). However, the
articles analysed exhibited an interesting trend; the
authors did not emphasise the necessity of curriculum
knowledge when ftalking about the pedagogical
content knowledge of teachers. The reason may
be that the curriculum is an area that requires more
extensive research in order to deal with it as part of
feachers’ pedagogical confent knowledge. Af the
same fime, it was nofted that curriculum knowledge,
fogether with knowledge about educational
objectives, differentiates teachers from a subject

644



Teaching Evidence-Based Subject Didactics in Primary Teacher Education / Sikkal, Uibu, Vaas & Krass

specialist (Rosenkrdnzer et al, 2017). For example,
teachers choose the topics they teach based on what
they consider to be most important, what they think
pupils are ready to learn or what they like to teach
(Porter, 2006).

Subject-Specific Assessment

Teachers' curriculum knowledge is closely linked fo
their knowledge of assessment (Stender et al., 2017).
In order to understand the nature of education, it is
necessary to know how fo assess different aspects of a
subject (Richardson et al., 2018). However, the analysed
artficles did not address assessment as an aspect of
tfeachers’ pedagogical content knowledge. The topic
of assessment was distinguished only in six arficles
(e.g. Niermann, 2017; Stender et al., 2017), which may
be because assessment is usually considered as a
part of feachers’ pedagogical knowledge. This study
examines teachers’ knowledge of subject-specific
assessment within the context of cerfain subjects.

The Model of Teaching Subject Didactics

The authors of this article were interested in what
pedagogical content knowledge and other types of
knowledge should be included in a well-functioning
model of subject didactics for primary feacher
fraining. Having analysed the previous theoretical
approaches, it appeared that researchers highlighted
different components of teaching pedagogical
contfent knowledge (Gess-Newsome, 2017; Niermann,
2017; Reinfried et al, 2010; Shulman, 1987; Stender
et al, 2017). Several models describing teachers’
knowledge are based on the Shulman concept (1987),
which constitutes the basis for effective feaching.
Shulman has identified specific knowledge, ie. as
confent knowledge, pedagogical knowledge, and
pedagogical confent knowledge, as the knowledge
necessary for teaching and assessing pupils’ learning
ouftcomes. Later studies differ from this model in ferms
of the number of components and their descriptions
(see in Appendix for Deng 2018; Doyle et al., 2019;
Parchmann, 2013; Park & Oliver, 2008; Reinfried et
al, 2009; Stender et al, 2017). However, until now,
it has not been defined how fo integrate teachers’
confent knowledge and skills, with their knowledge
of assessment, pupils, curricula and characteristics of
subjects and fopics. These components were taken
into account in this study when creating the model for
feaching subject didactics to primary teachers atf the
university level (see Figure 2).

Based on the results of the literature search, the
tfeachers’ pedagogical content knowledge was
divided info three areas. Teacher's pedagogical
content knowledge can be regarded as an integrated
part of pedagogical knowledge. In addition to content

knowledge and the knowledge of how fo feach the
subject, a new area of knowledge, i.e. the knowledge
about subject-specific assessment, was added to the
model. Subject knowledge wasadded asacomponent
of confent knowledge and the teaching of a subject
was broadened by adding knowledge about subject
methodology. Whilst creating the model, we had to
bear in mind that changing the components or the
balance between the components would result in a
change in feachers’ pedagogical content knowledge
(see Richardson et al,, 2018) and their understanding
of teaching.

Figure 2
Model of teaching subject didactics.
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This study was an atfempt to organise the theoretical
foundations of the feaching of subject didactics and
to develop a structure for the systematic tfreatment
of subject didactics in primary feacher training. To
this end, scientific articles were analysed using the
method of a scoping literature review. In doing so,
some methodological limitations were encountered.
First, information searches were carried out mainly
through the EBSCO search engine, limiting articles
fo those published in the last decade. Consequently,
English language artficles dominated the relevant
scienfific articles. However, by expanding the
search, the number of German language theoretical
approaches can be increased.

On the basis of a theoretical model of pedagogical
content knowledge, several recommendations can
be made on how fo organise the courses of subject
didactics in primary teacher education.

1. The model is suitable for the development
of disciplines feaching subject didactics,
especially those that focus on preparing primary
feachers. Teachers’ content knowledge and
knowledge of pedagogy should be freated in
an integrated way.
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2. There is a discussion about the great
fragmentation between different areas and
disciplines related to subject didactics (Vollmer,
2014). Integrating pedagogical knowledge
with subject didactics enables the shaping
of primary teacher education of students fo
understand the teaching profession at an early
stfage.

3. Studying subject didactics on the theoretical
and empirical levels is the driving force
for developing syllabi in primary teacher
education.
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Abstract

Morpheme-based literacy fraining programs are widely
used in German primary schools. This study investigated
whether (1) morphological training is effective early in
development (Grade 2) and (2) literacy gains can be
aftributed to advanced morphological processing. Fifty-
two German-speaking second-graders participated in
an eight-week morpheme-based training program, while
an age-matched control group (n = 41) attended regular
language classes. All children completed spelling, reading
and morphological awareness tasks and participated in a
masked primed lexical decision experiment, once before
fraining, and then again following fraining. We observed
fraining effects for spelling and reading morphologically
complex words, with bigger increases in the intervention
than the confrol group. In addifion, the masked priming
results revealed that lexical decision times decreased
more strongly in the infervention than the confrol group,
but there was no clear training impact on the pattern of
morphological priming. However, the performance on
standardized reading tests and a morphological awareness
task did not differ across participant groups. Thus, while
written language processing improved, it is unclear whether
these effects can be attributed to morphological processing
or rather general gains in orthographic knowledge.

Keywords:

Morpheme-Based Spelling Intervention; Spelling; Reading;
Visual Word Processing; Morphological Priming

Infroduction

his study aimed fo investigate fo what exftent young

German-specking children can benefit from «a
morpheme-based spelling infervention. We also wanted
to examine whether any gains in spelling (and reading)
proficiency could be directly related to improvements in
morphological abilities or are simply due to an increase in
orthographic knowledge. Morpheme-based insfruction
and intervention were aimed at teaching children how fo
identify the semantic building blocks within morphologically
complex words (morphemes). For example, the compound
“cowboy” consists of two stem morphemes (“cow” and
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“boy”). The verb “played” consists of the stem
morpheme (“play”) and a grammatical morpheme
marking past tense (“-ed”). There is increasing interest
in morpheme-based instruction and infervention in
children’s reading acquisition (e.g., Bowers & Bowers,
2018; Bowers & Kirby, 2010), and a number of arguments
in favor of such approaches within the Indo-European
language context have been proposed.

Transparency of Morphological Information in Print

While there is large variability among orthographic
systems in their transparency and reliability of letter-
sound correspondences (De Simone et al, 2021;
Schmalz et al, 2016), Indo-European orthographies
typically represent morphological structure in
a consistent way (e.g., Ulicheva et al, 2018). The
orthographic principle of morphological constancy
has been mostly discussed for English, which s
notoriously inconsistent and irregular at the letter-
sound level. Arguably, many inconsistencies at the
phonological level are a by-product of the fact that
orthography makes linguistically “deeper” morpho-
semantic relations fransparent, which are not directly
evident on the surface level of phonology (Chomsky &
Halle, 1968). For example, although the vowel in the fwo
words “heal” and “health” is pronounced differently,
their spelling reflects their morpho-semantic
relation, and the silent letter “w"” in “two"” relates it
fo “twice”, “twin”, and “twenty”. Morpheme-based
interventions are assumed to help children deal with
the phonological inconsistencies and irregularities of
English orthography (Apel et al., 2013; Bowers & Bowers,
2017, 2018).

"

In many other orthographies, like Spanish, Greek,
or German, morphological information is not
mandatory in order to decode word pronunciations
during reading, as letter-sound relations are mostly
consistent and transparent to the reader. Still, these
orthographies adhere to the principle of morpheme
constancy, meaning that morphemic units are spelt
consistently across word forms. In morphologically
rich languages this is particularly important as the
same stem morpheme can appear in a large numlber
of different word forms (e.g., German “fahr” — Engl.:
drive; "fahren”, “fahrst”, “fahrt”, “gefahren”, “vorfahren”,
"Fahrer” "Gefahr” "Gefahrt” “Einfahrt” “Auffahrt”
“Zufahrt” and in a multitude of compounds like
“Fahrstuhl”, “Fahrschule”, “Radfahrer”, etc.). Identical
spelling of the stem morpheme helps the reader to
access word semantics and identical spelling of the
numerous inflectional and derivational morphemes
helps to quickly identify the grammatical form of
the particular word. Thus, recognizing the building
blocks of morphologically complex words can
support word reading, especially for long words like
German “hinterhergegangen” (Engl.: went after) or
the compound “Schulsportwettbewerb” (Engl.: school
sports competition).

June 2021, Volume 13, Issue 5, 651-671

Morphological knowledge is particularly important
for spelling (e.g., Ulicheva et al, 2018). Even in
“shallow” orthographies with consistent grapheme-
phoneme correspondences, phoneme-grapheme
correspondences can be highly inconsistent. In
German, for instance, the frequent prefix “ver-" is
consistently spelt with “v” and not with “f”, although
both letters represent the same labiodental fricative
and “f" is overall more frequently used for this sound.
Orthographic marking of vowel length is particularly
inconsistent in German (see Landerl, 2017 for details).
Foreach vowel, there are fwo or three different spelling
alternatives (e.g., /a:/in “Wal” - Engl.: whale, “Wahl" -
Engl.: election, and “Aal” — Engl.: eel) and short vowels
are often marked by a subsequent double consonant
("kommen” - Engl: come) that is retained when
followed by another consonant only if this consonant
is the onset of a new morpheme (“kommt” — Engl.:
he/she/it comes vs. monomorphemic “Hund” — Engl.:
dog). Memorizing the spelling of the most frequent
word stems and grammatical morphemes can thus
help children to correctly spell a large number of
words (Bowers & Kirby, 2010; Scheerer-Neumann, 1979).

Morphological Skills and Written Language Processing

Children use morphology productively early in their
language development (Mussar et al, 2020). In
preschool, they are well able to adapt unfamiliar
forms morphologically, as for example demonstrated
by Berko's (1958) classic wug-test (e.g., “This is a wug.
Now there is another one. There are two of them.
There are two ___ ") and numerous studies since (e.g.,
Apel et al, 2013; Berninger et al., 2010; Casalis & Louis-
Alexandre, 2000; Rispens et al., 2008). The ability to
segment and recombine morphemic units is referred
to as morphological awareness (Apel, 2014; Carlisle,
2000). Variance in morphological awareness explains
unique variance in reading (e.g., Deacon & Kirby,
2004; Kirby et al., 2012), and spelling skills (e.g., Kargl &
Landerl, 2018; Rispens et al., 2008) above and beyond
phonological awareness or vocabulary skills (e.g.,
Kirby et al.,, 2012; Levesque et al., 2017).

Despite the evidence for the early development
of  children’'s morphological  awareness, the
automatization and integration of morphological
knowledge info more implicit reading processes does
not appear to take place until much later in children’s
reading development (e.g. Beyersmann et al., 2012;
Dawson et al., 2018; Schiff et al.,, 2012). Evidence for
rapid, automatic morphological processing comes
primarily from masked morphological priming, o
task that has been extensively used in skilled readers
(initially introduced by Longtin et al., 2003 and Rastle
et al,, 2004) and has by now also been applied in a
growing number of studies with developing readers
(e.g., Beyersmann et al.,, 2012; Beyersmann, Grainger,
et al, 2015; Beyersmann et al.,, 2019; Beyersmann et
al, 2021; Quémart et al, 2011). In a typical masked
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priming paradigm, a mask (e.g., a string of hash keys)
is presented for 500 ms, followed by the presentation
of the prime for about 50 ms, and the target word,
for which partficipants perform a lexical decision
response. The key comparison in this body of research
has been between prime-target pairs sharing o
semantically fransparent morphological relationship
(e.g., "“farmer - farm”), a semantically opague
morphological relationship (e.g., “corner — corn”) and
a purely orthographic relationship (e.g., “cashew -
cash”). The widely replicated pattern of results from
skilled readers show significant priming in the “farmer
- farm” and “corner — corn” conditions, but not in the
“cashew - cash” condition, suggesting that adults
rapidly decompose morphologically complex words,
independently of semantics (for reviews, see Amenta
& Crepaldi, 2012; Rastle & Davis, 2008). As opposed to
adults however, younger readers appear to rely on
more semantically driven morphological processing
techniques (“farmer — farm”; Beyersmann et al., 2012;
Schiff et al., 2012; but see Quémart et al., 2011).

More recently, there has been a new push in the
literature towards the examination of morphologically
complex nonwords in developing readers (eg.,
Beyersmann, Grainger, et al,, 2015; Beyersmann et al,,
2020; Beyersmann et al., 2021; Hasendcker et al., 2016,
2020; Mousikou et al.,, 2020). The key comparison in
this task is between four different prime conditions:
a suffixed word condition (e.g., “flexible — flex”), a
suffixed nonword condition (e.g., “flexify — flex”), a
non-suffixed nonword condition (e.g., “flexint — flex”),
and an unrelated control condition (e.g., “faulty -
flex”). This paradigm has the advantage that the
same tfargets can be used across all four conditions,
cancelling out uncontrolled differences between
target words. Moreover, the use of complex nonwords
allows to remove any apparent semantic relationship
between the prime (e.g., “flexify”) and the target
(e.g., “flex”), thus making it possible to investigate the
automaticity of morphological processing in a context
in which it is impossible to fall back onto processing of
the whole letter string.

The overall pattern of results shows that lexical decision
fimes for monomorphemic target words are faster
when apreceding prime was a suffixed word, a suffixed
nonword, or a non-suffixed nonword, compared
to the unrelated control (adults: e.g., Beyersmann,
Casalis, et al., 2015; Beyersmann, Cavalli, et al., 2014;
Heathcote et al, 2018; Morris et al., 2011; children:
Beyersmann, Grainger, et al.,, 2015; Beyersmann, et al,,
2021; Hasendcker et al., 2016, 2020). This suggests that
stems embedded in complex nonwords are rapidly
activated independently of whether or not they are
accompanied by a suffix or a non-suffix. Additionally,
there seems to be an advantage, when the prime
and the target share a semantic relationship (suffixed
word primes; Beyersmann, Grainger, et al., 2015).

Morphological Intervention Programs

In their meta-analysis based on 30 studies, Goodwin
and Ahn (2013) found positive intervention effects on
morphological knowledge, phonological awareness,
vocabulary, decoding, and spelling, but not reading
comprehension or fluency. An ongoing discussion
concerns the age at which students can profit from
morphological interventions. Interestingly, about half
of the studies analysed by Goodwin and Ahn did not
start before Grade 4, perhaps based on the assumption
that morphological information might be too complex
for younger children. However, effect sizes were larger
for preschoolers and early elementary school children
than for students beyond Grade 2. Similarly, in their
systematic review of 22 morphological intervention
studies, Bowers et al. (2010) found that training effects
for younger children (preschool - 2nd grade) were as
large or even larger than those for older children (3rd -
8th grade). This is in line with Bowers and Bowers" (2018)
dedicated call for early morphological instruction
(see also Bowers et al.,, 2010). The authors argued that
early morphological instfruction can support children’s
understanding as to why sometimes the same letter
cluster has different pronunciations (e.g., "heal -
health”) and at other times different letter clusters
have the same pronunciation (e.g., “bald - balled”).
Knowledge of frequent stems and affixes may
support children in their decoding of unfamiliar words
by breaking them down info morphemic sub-units.
However, current meta-analyses and reviews are
almost exclusively based on studies in English (Bowers
et al,, 2010; Goodwin & Ahn, 2010, 2013) and therefore
do not necessarily generalize to more fransparent
orthographies like German.

In German-speaking counftries, reading and spelling
instruction in Grades 1 and 2 is heavily based on
phonics (Landerl, 2017). Although phoneme-based
sounding out is reliable and successful (though slow
and laborious) for reading, it is insufficient for spelling.
Simply translating each sound of a spoken word
with a phonologically adequate grapheme leads to
phonologically plausible but incorrect spellings unless
morpheme constancy is regarded. Still, the curriculum
for the first two school years contains only very basic
morphology instruction. For example, children are
encouraged to derive unknown spellings from similar
familiar words (e.g., derive plural “StraBen” - Engl.:
streets — from singular “StraBe”) and spell nouns with
an uppercase first letter, according tfo the German
capitalization rule.

One program in particular was designed for poor
spellers in late elementary school (Grade 4 and
beyond). The MORPHEUS program (Kargl & Purgstaller,
2010) was developed at the same time as the English
Structured Word Inquiry (SWI) program (Bowers &
Kirby, 2010) and has many conceptual similarities.
Both programs infroduce children to the concept
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of word stems and affixes and encourage them to
identify, segment and (re)Jcombine high frequency
morphemes. While the objective of the English SWI is
to communicate different approaches o investigate
written words (combining etymology, morphology and
phonology), the German MORPHEUS program focuses
on morphology and teaching the most common
morphemes to improve children’s spelling. In previous
intervention studies, MORPHEUS was mostly delivered
as a two- to five-week program, in small group settings.
Children received teaching lessons complemented by
homework consisting of paper-and-pencil as well as
computerized fasks. A number of small-scale studies
provided evidence that this program can enhance
spelling (Kargl et al.,, 2008; Schneeberger et al.,, 2011)
as well as reading proficiency (Gebauer, Fink, Kargl, et
al,, 2012; Weiss et al., 2010) in typical as well as poor
spellersin Grades 3 to 8 compared to unfrained control
groups.

The Present Study

The first aim of the present study was fo investigate
whether in the fransparent German orthography,
younger children in Grade 2 can also profit from a
morpheme-based intervention. In Grade 2, reading
and spelling instruction mostly focus on grapheme-
phoneme and phoneme-grapheme translations,
supplemented by only minor morpheme-based
information for spelling (see above). Children are
encouraged fo sound out words during reading and
phonologically adequate spellings are often accepted,
even if they deviate from the orthographically correct
spellings. Children at this stage have clear mastery
of the alphabetic principle. Here we asked if explicit
morphological instruction via the MORPHEUS program
leads to improved spelling and reading skills in children
as young as Grade 2.

While we expected the infervention to induce
larger gains in written language processing  skills
compared to a control group receiving standard
school instruction, it is unclear if any such fraining
effects are directly related to gains in morphological
knowledge, or due to an increased focus on spelling
practice during the training period. Thus, our second
aim was fo investigate to what extent any fraining
effects can directly be related to changes in explicit as
well as more implicit morphological processing skills.
The explicit measure was a standard morphological
awareness task requiring children to adapt verbally
presented nonwords to a given sentence frame (e.g.,
"1. Gestern habe ich gewornt. 2. Es wdre gut, wenn du
heute ___ (wornst).” — Engl.: 1. Yesterday | worned. 2. It
would be great, if you could ____ (worn) today.). Given
that MORPHEUS frains participants’ morphological
awareness, gains were to be expected in this task.
Indeed, earlier studies found improvements in this
type of task after morpheme-based intervention (Apel
et al., 2013; Arnbak & Elbro, 2000; Kargl et al., 2008).
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Two tfasks were used tfo investigate more implicit
mechanisms of morphemic processing, a nonword
reading fask and a masked primed lexical decision
task. In the nonword reading task, children read aloud
existing stems that were either combined with an
existing prefix or suffix (e.g., “wahrlein” — Engl.: tfruelet)
or with a matched letter cluster that did not constitute
an affix (e.g. “wahrnauf” - Engl: truenauf). We
expected faster and more accurate response fimes to
affixed compared to non-affixed nonwords following
fraining.

The masked primed lexical decision fask was based
on a widely replicated nonword priming paradigm
(Beyersmann, Casalis, et al, 2015; Beyersmann,
Grainger, et al, 2015, Beyersmann, et al, 2021;
Hasendcker et al, 2016) using four different prime
conditions: a suffixed word condition (e.g., “flexible
- flex"), a suffixed nonword condition (e.g., “flexify —
flex”), a non-suffixed nonword condition (e.g., “flexint
- flex”), and an unrelated control condition (e.g.,
“faulty - flex"). Embedded word priming effects were
expected prior to fraining (Beyersmann, Grainger, et
al., 2015; Beyersmann, et al., 2021, Hasendcker et al,,
2020). We further hypothesized that depending on
the underlying mechanisms, fraining may lead to
three different priming patterns. 1. If explicit practice
in recognizing, stforing, and retrieving frequent stems
and affixes boosts morphological processing, the
tfraining group should show a more marked increase
in priming effects for the affixed conditions, compared
to the non-affixed conditions. 2. If the morpheme
tfraining mostly impacts embedded word activations,
priming in all related conditions should increase from
pre- to post-test in the fraining group. 3. If children
do not benefit from the training, the priming pattern
should not differ at pre- and post-test in both groups.

Method
Participants

Ninety-three  German-specking  second-graders
participated in this study. The participants were
selected from three different schools. The intervention
was carried out during language lessons. In fwo of
the schools, children (n = 62, M, = 8.29 years, SD_ =
0.50) from four classrooms received the eight-week
intervention. In the third school, children functioned as
a business-as-usual control group receiving standard
language classes (six classrooms; n = 41, MOge = 8.33
years, SD, = 0.47). The children from the two schools
did not differ in the nonverbal IQ-test given at pre-fest
(description, see below, intervention: mean z-score =
0.09, SD = 0.86; confrol: mean z-score = -0.10, SD = 0.67;
+(88) = 1116, p = .267).

A total of 122 children completed the classroom
administered tasks. However, children who did not
speak German at first-language level (n =15,

intervention
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N = B), had identified special needs (N . ..o;
=2, N = 3) Or whose parents did not agree to
conftributing their children’s data to the research
project (n =2,n 2) were excluded.

intervention control

A power analysis was conducted to ensure that the
sample size was large enough fo find the expected
fraining effect on spelling and thereby reduce the
probability of a type Il error. Based on recent studies
administering a similar infervention (Gebauer, Fink,
Kargl, et al.,, 2012; Kargl et al.,, 2008; Schneeberger et
al,, 2011) we set our expected effect size (n ?) to be at
least 1. According to a power analysis calculated
in G*power (Faul et al, 2007) not more than 56
participants are necessary to reduce the type Il error
to .05. Our sample size clearly exceeded this N.

All parents provided written consent for assessment
and/or training procedures, which were also approved
by the local school authorities.

Procedure

Pre-tests were carried out in January, followed by an
eight-week training period (intervention group) or
regular German classes (control group), followed by
post-tests. Ameasure of nonverbal IQ was administered
at pre-test only, while all other tasks were carried out
before and after the intervention period. One of the
reading measures (sentence reading), spelling and
non-verbal intelligence were administered in the
classroom (50-60 minutes total duration), while the
remaining reading tasks (word and nonword reading),
morphological awareness and a lexical decision
task (with morphological priming) were assessed
individually (30-45 minutes total duration) in a quiet
room in the school. The time between the group and
one-on-one sessions varied between one and five
days.

Tasks
Non-Verbal Intelligence

The subtests series and classification of the German
version of the Culture Fair Test (CFT 20-R, Scale 1; WeiB,
2006) were given as classroom tests to control for
group differences in children’s non-verbal intelligence.
The series completion task required children o identify
the item that completed a series of shapes (5 minutes).
In the classification task, children had to find the item
that violated a logical rule (5 minutes). The number
of correct items per subtest was z-transformed and
averaged fo obtain one IQ-score for each child.

Spelling
The spelling fest of the Lese- und Rechtschreibtest

(SLRT-II; Moll & Landerl, 2010) was used to evaluate
children’s spelling proficiency. To make possible

fraining effects more observable the longer format
with 48 words (standardized for third- and fourth-
graders) was used (the standard version for second-
graders terminates after 24 words). Children were
given a booklet containing 48 sentences with one
missing word in each sentence. The experimenter first
read out the missing word, then the sentence and then
repeated the missing word. Children'’s task was fo fill in
the gap. In addition to the number of correctly spelt
items, three scores were generated: correctly spelt
morphological stems, orthographic stems and affixes.
Stems were considered morphological if knowledge
of related words could facilitate spelling (e.g., “Bdume
<- Baum” — Engl.: trees <- tree). The SLRT-Il provides two
parallel versions (A & B), which were counterbalanced
during pre-test. At post-test the order of versions was
reversed to minimize repetition effects.

Reading - Fluency

Reading fluency was assessed using the Salzburger
Lese-Screening (SLS 1-4; Mayringer & Wimmer, 2003)
and the Lese- und Rechtschreibtest (SLRT-1I; Moll &
Landerl, 2010). The SLS 1-4 was administered in class.
Participants were given three minutes to silently read
as many senfences as possible. After every sentence,
a check mark or a cross had to be circled depending
on whether or not the sentence was correct (e.g.,
“Strawberries are blue.”). The dependent measure was
the number of sentences marked correctly. The SLRT-II
was carried out one-on-one. Children were asked fo
read aloud a list of words and a list of nonwords as
fast as possible for one minute each. The dependent
measure was the numlber of items read correctly
within the time limit. The two parallel forms were
counterbalanced and all children received different
forms at pre- and post-test.

Reading of Morphologically Complex Stimuli

To investigate fraining effects on reading fluency, four
reading lists with morphologically complex items were
created. Each list contained 24 nonwords consisting of
existing stems combined with real or pseudo-affixes.
The stem was either paired with (1) a prefix (e.g.,
“umfinden”), (2) a pseudo-prefix (e.g., “arfinden”), (3)
a suffix (e.g., “gesetzisch”) or (4) a pseudo-suffix (e.g.,
"gesetzucht”). For the prefixed verb stimuli, the infinitive
morpheme “-en” was added fo the stem to create
possible verb forms (in German, verb forms without a
suffix do not exist in the present tense). A parallel form
was generated for each list by reversing item order.
The parallel forms were counterbalanced during pre-
test and children were always given the other parallel
form during post-test. They were instructed fo read
out loud all items as fast as possible, without making
mistakes. The score was the numlber of correctly read
nonwords per minute. Cronbach’s alpha across the
four item lists was .98 at pre- as well as post-test.
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Morphological Awareness

This fask was based on a German test of
morphological awareness for children aged 10 or
older (Test zur Erfassung der morphematischen
Bewusstheit, TMB; Kargl et al, 2006). Although the
original test is administered in prinf, we made the
tfest more accessible for our younger participants by
presenting the stimuli verbally. Sentfences containing
a nonword were presented. Children then had fo
manipulate the nonword in such a way that it would
complement the next sentence (e. g.. “1. Gestern
habe ich gewornt. 2. Es wdére guf, wenn du heute
__ (wornst).” — Engl.: Yesterday | worned. 2. It would
be great, if you could __ (worn) today.). All items
required the morphologically adeguate manipulation
of a pre- and/or suffix. Correctly derived nonwords
mirrored either pseudo-nouns (derivation, inflection),
-adjectives (derivation, building the comparative and/
or superlative) or -verbs (past participle, inflection).
Mistakes in pronunciation of the stem were not rated.
The score was the number of correctly manipulated
words (max. 24). Cronbach’s alpha was .83 at pre-fest
and .77 at post-fest.

Masked Morphological Priming

A lexical decision paradigm  with  masked
morphological priming was used fo assess the
relevance of morphological segments in written word
processing. Materials and procedure were adapted
from a study by Beyersmann et al. (2021). Two sets of
farget words each confaining 48 items were selected
from the childLex corpus (Schroeder et al., 2015). Target
words in the prefix condition were the infinitive forms
of verbs and target words in the suffix condition were
nouns or adjectives. Each target was preceded by an
affixed word prime (e.g., prefix: “mitdenken — DENKEN"
- Engl.: think along — THINK; suffix: “steinchen — STEIN”
- Engl.: littfle stone - STONE), an affixed nonword
prime (e.g., prefix: “hindenken - DENKEN"” - Engl.:
think fowards — THINK; suffix: “steinkeit — STEIN” — Engl.:
stonity — STONE), a non-affixed nonword prime (e.g.,
prefix: “kardenken — DENKEN" — Engl.: karthink — THINK;
suffix: “steinucht — STEIN” — Engl.: sfonel — STONE), and
an unrelated prime (e.g., prefix: “karhasten — DENKEN"
— Engl.: carpaint — THINK; suffix: “piratucht — STONE”
- Engl.: pirate — STONE). The prefixed words included
the prefixes “auf-", “mit-", “ab-", and “an-", the suffixes
“-chen”, “-haft”, “-heit”, and “-lich”, which were each
repeated 12 times.

Nonword primes were created using the target word
(e.g., "denken” - Engl.: think, “stein” — Engl.: sfone),
and combining it with a prefix (e.g., “hin-" — Engl.:
fowards) or suffix (e.g., “-keit” — Engl.: -ity), such that
the whole letter string was not a real word (e.g., prefix:
"hindenken” — Engl.: think towards; suffix: “steinkeit”
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- Engl.: stonity). Non-affixed nonword primes were
created by combining the same word (e.g., “"denken”
— Engl.: think; “stein” — Engl.: stone) with a common,
non-morphemic letter-sequence (e.g., “kar-"; "-ucht”),
such that the whole lefter string was not a real word
("kardenken” — Engl.:karthink; “steinucht” — Engl.: stonel).
Unrelated primes were non-affixed nonwords and
orthographically unrelated to the target. All nonwords
were orthographically legal and pronounceable. The
four prime condifions were matfched on length.

For the purpose of the lexical decision task, 98
nonword targets (48 for the prefixed materials and 48
for the suffixed materials) were created from words by
replacing one or two letters (e.g., “laufen” — Engl.: to run
->"laupen”; “ganz” — Engl.: whole -> “galz”). In both the
prefixed and suffixed materials, nonword targets were
matfched to real word fargets on length. To mimic the
structure of the primes preceding real word targets,
primes preceding nonword fargets were selected in
a similar fashion. Each nonword target was preceded
by four different types of primes, by combining the
nonword fargets with an affix (e.g., “anlaupen -
LAUPEN"; “galzhaft — GALZ"), with a different affix
(e.g., "umlaupen - LAUPEN"; “galzisch — GALZ"), with
a non-morphemic lefter sequence (e.g., “emlaupen
- LAUPEN"; “galztern - GALZ"), and by combining
an unrelated nonword with a non-morphemic letter
sequence (e.g., “emliezen - LAUPEN"; “zelptern -
GALZ").

At pre- and post-test each participant completed the
prefixed and suffixed masked priming experiments.
Within each set of materials, target order was
randomized. To ensure that every child encountered
each farget and prime only once, four lists per
condition were generated and countferbalanced
across participants. The presented lists at pre-test
were always different from the lists a child received
at post-test.

Targets were presenfed at the centfer of a lapftop
screen. Each trial started with a 500 ms forward mask
of hash keys (########) followed by the prime (50
ms) in lowercase and then the farget in uppercase.
The target remained present until a response had
been made. The children were instructed to indicate
as quickly and accurately as possible whether the
presented target was a word or not by pressing either
the "K” (yes) or D" (no) button.

Morpheme-Based Training

The administered morpheme-based spelling training
was an adaptation of the computer-aided training
program MORPHEUS (Kargl & Purgstaller, 2010). The
fraining was provided in the classroom by two
graduate students who were trained and supervised
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by the developers of the program. Af the start of the
intervention, all participants received a folder in which
they collected their weekly worksheets. Additionally, a
quarter to a third of the time they worked on tabletfs
with an especially designed app. The central aim of the
program was to increase children's awareness of the
morphological structure of words (prefix, stem, suffix)
and thereby learn that words are often composed of
familiar elements. The basic idea was to familiarize
children with the correct spellings of a limited number
of high-frequency morphemes, in order fo enable
them to correctly spell a multitude of morphologically
complex words containing those morphemes (Bowers
& Kirby, 2010; Scheerer-Neumann, 1979).

The fraining phase lasted eight weeks. On fwo days
each week altogether three fraining lessons (one
double and one single lesson) were held during
language lessons in school and children received
materials for about one hour of homework per week.
The progress was checked regularly by reviewing
worksheets and controlling whether all previous
chapters on the tablets were completed. Chapters
with an accuracy rate of 75 % or lower were repeated.
After the first half of the fraining there was a one-week
break from school for all participating children.

The fraining consisted of three levels, which were
composed of overall 14 chapters (see online Appendix
for exemplary fasks). Level one (chapters 1 and 2)
infroduced the concepts of word families and word
classes (nouns, verbs, adjectives), including the
spelling rule of capitalization for nouns. Children
learned to identify words from the same word family
(i.e., including the same stem) in a set of presented
words and to build derived words by combining
given prefixes, stems, and suffixes. First, they learned
that nouns (referred fo as “name words” in German —
meaning that nouns often notify the name of objects)
always start with an uppercase letter (e.g., “Tar”,
“Freund”, “"Haus” - Engl.: door, friend, house) and are
often accompanied by an article (“die”, “der”, “das”
- Engl.: the). Verbs describe what someone does
and adjectives how someone/something is. Verbs
and adjectives are not capitalized. Subsequently,
the newly acquired knowledge was practiced by
assigning different words to the corresponding word
class.

Level two (chapters 3 to ¢) infroduced word
families with stems that involve variation of vowel
pronunciation and spelling across word forms (e.g.,
“ich sprech-e — du sprich-st”; “Baum - B&um-e” -
Engl.: | speak - you speak; tree — trees). Children also
learned that certain suffixes (“-keit”, “-chen”, "-ung”,
“-er” “-erin”) always notify nouns. For example, when
the adjective stem “dunkel” (Engl.: dark) is combined
with the suffix “-heit” (Engl.: -ness) it becomes the

noun “Dunkelheit” (Engl.: darkness) and must be
capitalized. Tasks in these chapters were combining
prefixes, stems, and/or suffixes into words, segmenting
words info their constifuent morphemes, identifying
the stems in word forms with vowel change (“B&ume
— Baum” - Engl.: frees — free) and memorizing high-
frequency morphemes by repeatedly reading given
prefixes and stems.

Level three was by far the largest, consisting of
chapters 7 to 13. Each of those chapters focused on
word sfems containing specific letter combinations
that are frequently misspelt. These letter clusters
typically concerned orthographic marking of vowel
length (i.e., double consonants, “tz", or “ck” following
short vowels; “B”, “ie" silent “h” or double vowels
marking long vowels). Children practiced fo identify
vowels in word stems (but not those present in pre-
or suffixes, e.g., "be-komm-en”; Engl.: get). The short
vowel in this stem is marked by a subsequent double
consonant and this orthographic patftern is consistent
across all word forms including this stfem, even when
the next morpheme also starts with a consonant (e.g.,
“er kommmt” — Engl.: he comes). Children also learned
that certain suffixes (e.g., “-lich”) can be used as
indicators for adjectives, which are not capitalized.
Across chapters, children were familiarized with high
frequency stems (including specific orthographic
patterns) and used them to build and segment
morphologically complex words, including inflectional
and derivational processes involving pre- as well
as suffixing of nouns, verlbs and adjectives, and also
compounding (e.g., “Spiel-platz” - Engl.: play-ground),
which is highly productive in German. The overarching
concept was to practice the principle of morpheme
constancy exemplified by stems, pre- and suffixes with
high frequency of occurrence. In Chapter 14 previously
learned contents were recapped and revised.

Business-as-usual control group

During the training period, the control group received
standard German language lessons based on the
workbook Karibu 2 (Eichmeyer et al, 2013). The
dominant structural unit in this program is the syllable:
Children are encouraged to segment polysyllabic
words in German fexts into syllabic units during reading
and spelling. To practice spelling monosyllabic words
ending in a stop consonant, which is always devoiced
in German pronunciation, children were asked to
extend words to make voiced consonants perceptible
inintervocalic position (e.g., “Dieb — Diebe” — Engl.: thief
- thieves). This strategy helps to identify if a syllable
final consonant needs to be doubled, as double
consonants are ambisyllabic between two vocalic
syllable nuclei (e.g., “kommt — kommen” - Engl.: comes
- come). This word extension strategy usually involves
morphological processes (e.g., noun pluralization or
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verb inflection), but is not explicitly alluded to children.
The program contains some morphological aspects
as required by the national curriculum: Children are
tfaught the concept of “"name words” (nouns) and that
they are consistently spelt with a capital first letter.
In the last third of the one-year program, children
typically start building words in the context of verb
inflection (e.g., “ich male, du malst, er malt” — Engl.: |
paint, you paint, he paints). Even later in the program,
the ferminology “word family” is intfroduced for words
including the same stem (for more details regarding
the administration of Karibu 2 over the course of the
school year see Eichmeyer & Zoltan, 2013). The Karibu 2
program is supplemented by unspecific semantically
structured language exercises (e.g., seasons or months
of the year, the weather, emotions) that involve
reading and writing short texts.

Results
Standardized Tests of Spelling and Reading.

The main goal of our training was to improve children’s
spelling skills. Earlier studies (Gebauer, Fink, Kargl, et al.,
2012; Weiss et al., 2010) had also demonstrated gains
in reading. Thus, we first investigated whether the
fraining was indeed able to induce specific gains in
the standardized measures of spelling and reading.
Pre- and post-test scores are displayed in Table 1.
ANOVAs with time (pre-/post-test) as within-subjects
factor and group (intervention/control) as between-
subjects factor were run in SPSS Statistics 26.0.

Children in both groups showed improvements in their
overall spelling skills (number of words spelt correctly)
from pre- to post-test, F(1,85) = 4710, p = < .001, an =
.357). Importantly, this improvement was larger in the
fraining than in the control group, F(1,85) = 5.58, p =
.020, qu = .062. There was no main effect of group,
F(1,85) = 1.39, p = .240, qu = .016. Planned comparisons
did not reveal group differences at pre-test, 1(85) = 0.51,
p =.611; d =011, or post-test, 1(85) = 1.85, p = .067; d = 0.39.

Depending on the administered parallel form (A or B;
SLRT-11) 54 % or 58 % of the words in the spelling test were
morphologically complex in that they consisted of two
or more morphemes. In order to get a more specific
impression whether the improvements in spelling were
directly related to morphological skills, we analysed the
number of correctly spelt affixes and stems separately
(see Table 1). For stems, we differentiated between
morphological stems the spelling of which could be
derived based on morphological information (e.g.,
“Ba&ume <- Baum” — Engl.: frees <- free; A: 14 of 48 stems;
B: 16 out of 49 stems) and orthographic stems, which
had to be accessed from orthographic memory (e.g.,
“wohnen” — Engl.: to reside/to live; A: 34 out 48 stems;
B: 33 out of 49 stems).

June 2021, Volume 13, Issue 5, 651-671

There was an interaction between type of stem,
time and group, F(1,84) = 917, p = .003, n? = .098.
Consequently, time and group effects regarding
spelling of morphological and  orthographic
stems were analysed separately. Spelling of both,
morphological and orthographic stfems improved
over time, morphological: F(1,84) = 4198, p < .001, qu
= .333; orthographic: F(1,84) = 37.85, p < .001, qu = .31,
but a group x time inferaction was only observed for
morphological stems, F(1,84) = 897, p = .004, an =.096,
and not orthographic stems, F(1,84) = 0.41, p = 626,
n,? = .005. There also was a main effect of group for
morphological, F(1,84) = 5.81, p = .018, npz = 065, but
not orthographic stems, F(1,84) = 0.46, p = .601, npz =
.005. Planned comparisons on morphological stems
confirmed that there were no group differences at
pre-test, 1(84) =118, p = .242; d = 0.26, but at post-test the
intervention group spelt more morphological stems
correctly than the control group, 1(84) = 315, p = .002; d
= 0.69. No significant effects were observed for affixes
(all ps > .05).

All three standardized reading measures indicated
overall improvements from pre- to post-test (sentence
reading: F(1,83) = 74.08, p < .001, qu =.472; word reading:
F(1,88) =112.28, p < .001 qu = 561; nonword reading: F(1,88)
= 66.29, p < .007, qu = .430). However, no time x group
interaction was observed for sentence reading, F(1,83)
=102, p = .316, qu =.012, and word reading, F(1,88) = .27,
p = .603, sz =.003, and the time x group interaction
for nonword reading, F(1,88) = 4.61, p = .034, qu =.050,
wass due fo alarger improvement in the confrol than in
the experimental group. The group effect was also not
significant for any of the reading measures (sentence
reading: F(1,83) = 213, p = 148, qu =.025; word reading:
F(1,88) = 012, p = .729, qu =.001; nonword reading: F(1,88)
=0.09, p =.764, qp2 =.001). Thus, there was no evidence
for training-related improvements in the standardized
reading measures.

Reading of Morphologically Complex Stimuli

Separate ANOVAs were run for the prefix- and the
suffix conditions. Affix type (pseudo-/real affix) and
tfime (pre-/post-test) were within-subjects factors and
group (intervention/control) the between-subjects
factor. Distributions were normalized by winsorizing
scores more than 3 SDs above the mean to the
reading time corresponding fo 3 SDs above the mean
(this affected only 10 scores altogether). Number of
nonwords read correctly per minute and condition
are displayed in Table 2.

For the (pseudo-) prefixed lists there was a main effect
of affix type, F(1,88) = 167.87, p < .001, n ? = .656, as well
as time, F(1,88) = 138.31, p < .001, n ? = .611, but not group,
F(1,88) = 0.04, p = .84, qu = .000. Stems with existing
prefixes were read more efficiently than stems with
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Table 1
Standardized Spelling and Reading Tests: Means and Standard Deviations for Pre- and Post-Test
Intervention Control
Task Pre-test Post-test Pre-test Post-test Pre-test Post-test
M (SD) M (SD) M (SD) M (SD) Min|Max Min|Max
Spelling 17.85 (10.57) 2314 (10.98) 16.74 (9.70) 19.32 (8.30) 1142 3|44
Morphological stems 37.33 (21.26) 53.24 (2417) 32.50 (15.40) 38.35 (18.23) 0.00[92.86 0.00|93.75
Orthographic stems 55.84 (22.75) 6318 (21.42) 52.07 (19.67) 6111(18.32) 6.06|9412 14.71197.06
Affixes 79.60 (10.56) 79.23 (12.73) 76.02 (10.03) 74.46 (9.41) 36.67|100 51.72[100
Sentence reading 22.38 (7.09) 26.02 (8.76) 19.53 (7.46) 2413 (7.58) 7|37 10|46
Word reading 4212 (16.53) 49.86 (18.71) 40.46 (14.27) 49.00 (19.92) 13|80 198
Nonword reading 30.67 (9.36) 32.92 (10.08) 29.24 (9.53) 3310 (10.92) 10|55 12|64

Note: Spelling: Number of correctly spelt words. Morphological stems, orthographic stems, affixes: % correctly spelt morphemes. Sentence
reading: Read sentences in 3 minutes. Word and nonword reading: Number of read items in 1T minute.

pseudo-prefixes (prefix: M = 33.58, SD = 14.39; pseudo-
prefix: M = 24.35, SD = 1017) and both groups read
more ifems per minute correctly after than before
the training period (pre-test: M = 25.61, SD = 11.25; post-
fest: M = 32.32, SD = 13.25). Importantly, there was an
interaction affix type x tfime, F(1,88) = 17.49, p < .001, qu
= 166, and affix type x time x group, F(1,88) = 6.06, p
=.016, qu = .064. Follow-up ANOVAs separately for the
fwo groups revealed a significant affix type x time
interaction for the intervention, F(1,48) = 25.88, p < .00,
qu =350, but not for the control group, F(1,40) =1.26, p =
268, qu =.031,, showing that from pre- to post-test, only
the infervention group showed larger improvements
for prefixed than pseudo-prefixed nonwords.

For the (pseudo-) suffixed lists we found main effects
of affix type, F(1,88) = 76.79, p < .001, n* = .466, and
time, F(1,88) = 8616, p < .001, n ? = .495, but not group,
F(1,88) = 0.27, p = .605, qu =.003. There was a significant
interaction affix type x time, F(1,88) = 510, p = .026, np2 =
.0565, but no other interactions were significant (F_(1,88)
between 0.20 and 0.54, all p_ > ). Again, stems with
existing suffixes were read more efficiently than stems
with pseudo-suffixes (suffix: M =22.84, SD = 9.78; pseudo-
suffix: M = 19.45, SD = 8.03), performance was better
after than before the training (pre-test: M = 1914, SD =
8.21; post-test: M = 2315, SD = 9.72), and improvements
were larger for suffixed compared fo pseudo-suffixed
items. However, in the suffixed condition we did not
see any evidence for effects directly related to the
fraining.

Morphological Awareness

Children showed better performance in the
morphological awareness task during post- than
pre-test, F(1,88) = 133.85, p < .007, npz = .603 (see Table
2). However, there was no time x group interaction,
F(1,88) = 0.00, p = 965, npz = .000, and no main effect
group, F(1,88) = 0.01, p = 917, qu =.000. Thus, we have no
evidence that the improvement in tfask performance
wass related fo the morphological fraining.

Masked Morphological Priming

Because this task turned out to be quite difficult for
our young parficipants, we decided fo exclude four
children (one from the fraining and three from the
control group) who were obviously still struggling with
basic reading (percentile 10 or below on word reading
during post-test). Children who performed at or below
guessing rate (60 % accurate) in the lexical decision
paradigm were also excluded (pre-test: one child
each from the prefix and suffix condition; post-test:
seven children from the prefix and six from the suffix
condition). Three words from the suffix condition and
fwo words from the prefix condition were excluded
from analysis because of generally low accuracy
rates. The analysis of response fimes (RTs) was based
on correct responses on word targets. RTs below 300
ms and above 7000 ms were excluded as we assumed
that they resulted from task unrelated factors (2.34 % of
correct responses). To meet the normality assumptions
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Table 2

June 2021, Volume 13, Issue 5, 651-671

Reading of Morphological Complex Stimuli and Morphological Awareness: Means and Standard Deviations for

Pre- and Post-Test

Intfervention Control

Task Pre-test Post-test Pre-test Post-test Pre-test Post-test

M (SD) M (SD) M (SD) M (SD) Min|Max Min|Max
Prefix 28.71 (14.47) 3911 (15.98) 29.64 (12.68) 36.39 (15.82) 6.58|72.00 9.62184.71
Pseudo-prefix 21.68 (917) 26.61(10.50) 21.72 (10.08) 27.08 (1219) 4.64]|51.43 4.62162.61
Suffix 20.55 (9.34) 25.67 (11.24) 20713 (8.35) 24.77 (11.08) 5.22|46.45 417]55.00
Pseudo-suffix 1799 (815) (2;185 1750 (790) 20.26 (913) 5.75/40.00 33314750
Morphological awareness 12.37 (56.39) 17.06 (4.57) 12.29 (4.87) 16.95 (3.26) 2|23 524

Note: Reading lists: Numbers of correctly read nonword per minute (after winsorizing). Morphological awareness: Means and standard devia-

tions of correct responses.

data-points with standardized residuals bigger than
2.5 in absolute values were excluded (see Baayen,
2008) and reactions times were transformed (-1/RT;
see Kliegl et al., 2010).

Training effects in accuracy and RTs of the lexical
decision task were analysed with (generalized) linear
mixed-effects models using the statistic software R
(R Core Team, 2019) with the packages Ime4 (Bates
et al, 2015), car (Fox & Weisberg, 2019) and ImerTest
(Kuznetsova et al, 2017). Suffix and prefix conditions
were analysed separately. Fixed factors were prime
type (affixed word, affixed nonword, non-affixed
nonword, unrelated), time (pre-/post-test), and group
(intervention/control), subject and item were random
factors. In order to find the optimal number of factors
fixed factors and inferactions were only included if
they improved the model’s fit in a backward stepwise
model selection procedure.

Mean response accuracy was 8979 % (SD = 30.27
%) in the prefix and 89.64 % (SD = 30.47 %) in the
suffix condition. Neither in the prefix, nor in the
suffix condition main effects of fime or group, or the
interactions fime x group or prime type x fime x group
were significant.

Mean RTs averaged across groups at pre- and post-
tfest are presented separately for prefix- and suffix
condifions in Figures 1 and 2. Mean RTs separately for
the intervention and control groups are presented in
Figure 3and 4. In the prefix condition there was a main
effect time, x(1) = 26912, p < .001. Children were faster
at post-test than pre-test. Prime type was marginally
significant, x3(3) = 7.25, p = .064. Post-hoc conftrasts

showed that the affixed word, z = 2.02, p = .044, and
affixed nonword condition, z = 2.42, p = .016, but not
the non-affixed nonword condition, z = 1.23, p = .219,
differed from the unrelated condition. There was no
difference between the affixed word and the affixed
nonword condition, z = -0.41, p = .680, the affixed word
and non-affixed nonword condition, z = 0.78, p = .434,
and between the affixed nonword and non-affixed
nonword condifion, z = 119, p = .234. There was no
main effect group but there was an interaction fime x
group, x3(1) = 17.76, p < .001. The groups did not differ at
pre-test, z = -0.06, p =.530, or post-test, z= 0.43, p = .665,
but the decrease in reaction fimes was larger in the
intervention than in the control group, i.: z = -16.09, p <
.001 (265 ms) vs. c.: z = -8.28, p < .001 (180 ms). No other
interactions were significant.

In the suffix condition we observed main effects of
fime, x¥(1) = 478.08, p < .001, and prime type, x*(3) = 9.69,
p = .021, with lower reaction times at post- than pre-
test. Post-hoc contrasts showed that the affixed word,
z = -16.33, p < .001, but not the affixed nonword, z =
156, p = 119, and the non-affixed nonword condition,
z =142, p = 155, differed from the unrelated condition.
Again, there were no differences between the affixed
word and affixed-nonword condition, z = 1.44, p = 150,
the affixed word and the non-affixed nonword, z =
159, p = 113, and the affixed nonword and the non-
affixed nonword condition, z = 1.42, p = .887. The group
effect was noft significant but there was an interaction
fime x group, x*(1) = 30.84, p < .001. Like in the prefix
condition there was a stfronger decrease in overall RTs
in the infervention than in the control group (300 vs.
229 ms). There were no group differences at pre-test,
z =-0.02, p = 985, and post-test, z = 1.32, p = 186, and
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reaction times decreased in both groups, i.: z=-21.88, p
<.001; c.: z = -12.04, p < .001. No other intferactions were
significant.

Figure 1
Reaction Times—Prefix Condition
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BAffixed Word

B Affixed Nonword
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Note: Mean RTs (lexical decision task) averaged across groups at pre-
and post-test. Each of the four bars represents the mean reaction time
after “seeing” one out of the four possible masked primes (affixed
word, affixed nonword, non-affixed nonword, unrelated). Error bars
show standard errors.

Figure 2
Reaction Times—Suffix Condition
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Note: Mean RTs (lexical decision task) averaged across groups at pre-
and post-test. Each of the four bars represents the mean reaction time
after “seeing” one out of the four possible masked primes (affixed
word, affixed nonword, non-affixed nonword, unrelated). Error bars
show standard errors.

Figure 3
Reaction Times—Prefix Condition
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Note: Reaction times (lexical decision task) after a morpheme-based
fraining or alternatively before and affer eight weeks of regular
German classes. Each of the four bars represents the averaged
reaction time after “seeing” one out of the four possible masked
primes (affixed word, affixed nonword, non-affixed nonword,
unrelated). Error bars show standard errors.

Figure 4
Reaction Times—Suffix Condition

2300 B Affixed Word

E1Affixed Nonword
2200

o Non-Affixed Nonword

2100 @aUnrelated
2000
1900

1800

Reaction Time (ms)

1700

1600

1500

Pre-Test Post-Test Pre-Test Post-Test

Intervention Control

Note: Reaction times (lexical decision task) after a morpheme-based
training or alternatively before and affer eight weeks of regular
German classes. Each of the four bars represents the averaged
reaction time after “seeing” one out of the four possible masked
primes (affixed word, affixed nonword, non-affixed nonword,
unrelated). Error bars show standard errors.

Discussion

Morpheme-based instruction programs have recently
attracted an increasing amount of atfenfion among
researchers and practitioners (Allen & Lemlbke, 2020;
Apel et al.,, 2013; Bowers & Bowers, 2017, 2018; Bowers et
al., 2010; Gebauer, Fink, Filippini, et al., 2012; Goodwin &
Ahn, 2013; Zhang & Zou, 2020). Explicit phonics-based
instruction helps children to understand and apply the
alphabetic principle of Indo-European orthographies
(Ball & Blachman, 1988, 1991; Bus & van ljizendoorn,
1999; Ehri et al, 2001, Fischer & Pfost, 2015). More
recently, it has been proposed that explicit fraining
of morphological knowledge may support children’s
reading development (Arnbak & Elbro, 2000; Bowers &
Bowers, 2017; Bowers & Kirby, 2010). Crucially, in many
orthographies the morphological principle tends fo
overrule the alphabetic principle.

The current study investigated the efficiency of a
morpheme-based instruction in German-speaking
second-graders and expanded the research literature
in several ways. First, the vast majority of fraining
stfudies published in international scientific journals
were carried out in the phonologically opaque English
orthography and only very few studies focused on
more fransparent orthographies like German (Kargl
et al, 2008; Schneeberger et al.,, 2011; Walter et al,
2007; Weiss et al., 2010). German orthography is more
consistent than English, and is also characterized
by a richer morphology and sfrong reliance on
morphological knowledge within the spelling system.
Second, while several studies have demonstrated
the efficiency of morpheme-based inferventions for
older German children (Gebauer, Fink, Filippini, et al.,
2012; Gebauer, Fink, Kargl, et al., 2012; Kargl et al., 2008;
Schneeberger et al., 2011; Walter et al,, 2007; Weiss et
al.,, 2010), we investigated if children in Grade 2, who
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typically receive a largely phonics-based teaching
approach, would also benefit from explicit morphemic
instruction.

Animportant further aim of our study was to investigate
if the intervention program would more generally boost
children’s spelling or reading skills. As morphological
interventions in school-aged children typically involve
the reading and spelling of morphemes and words, it
is possible that training effects are caused by memory
effects. That is, children may memorise the trained
words and word parts and use this knowledge during
written language processing. Training effects would
then be evident due fo the fact that the word material
used during training overlaps with that occurring in
pre- and post-test.

Training Effects on Spelling and Reading

The first important finding was that second-graders
who received eight weeks of morpheme-based
instruction showed significantly strongerimprovements
in spelling than children who received the business-
as-usual feaching. Note that the morpheme-based
fraining was provided as part of children's language
classes, so the amount of teaching was comparable
between the two groups. In confrast, the standard
Grade 2 curriculum in Austria is more stfrongly focused
on phoneme segmentation and blending. This finding
thus extends earlier research on morphological
intervention in older German students (Schneeberger
et al, 2011, Walter et al, 2007). It further suggests
that children as young as Grade 2 can profit from
morphologically structured spelling insfruction in
a phonologically transparent orthography  (for
converging evidence from English, see Bowers et al,
2010; Goodwin & Ahn, 2013).

A more fine-grained analysis of the spelling resulfs
showed that the larger improvement in the training
group was mostly related to more accurate spellings of
word stems for which morphological information was
helpful. Our data suggest that the infervention helped
children to understand the principle of morpheme
consftancy. Orthographic stems, the spelling of which
must be fully memorized (e.g. that the word form
“wohnt" is spelt with a so-called “silent h” because all
words containing the stem “wohn-" — Engl.: fo reside,
are spelt that way), did not show a training-specific
improvement. Moreover, affix spellings did not improve
from pre- to post-test, probably because the test
contained mostly phonologically simple affixes, which
were already spelt correctly at pre-test.

For reading, we also saw significant improvements
from pre- to post-test. However, the improvements in
the training group were noft larger than those in the
control group. Earlier evaluations of morphological
intervention on older German specaking students
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reported mixed effects on reading. Some sfudies
reportfed training effects on senfence reading
efficiency and comprehension, but only compared
fo control groups nof receiving any intervention
(Gebauer, Fink, Kargl, et al., 2012; Weiss et al., 2010), while
ofhers failed fo replicate tfraining effects on reading
(Gebauer, Fink, Filippini, et al., 2012; Schneeberger et
al., 2011). Since the focus of the current intervention
was on spelling, the absence of a training effect on
reading was less surprising. The finding that nonword
reading improved more in the control than in the
fraining group is likely due to the phonics-oriented
instruction these children received during the fraining
period. While children in the infervention group were
instructed to use their morphological knowledge
during spelling and reading, children in the control
group practiced sounding out and blending
phonemes, which seemed to particularly benefit their
nonword reading efficiency. Thus, our findings provide
fentative evidence that phonics-based teaching
more effectively builds phonological decoding skills
than a morpheme-based instruction.

For the two standardized word reading measures
(silent sentence reading and oral word reading
fluency), both teaching approaches were equally
efficient. However, these reading measures were
not specifically designed to test for morpheme-
based reading strategies. They probably required
a mix of phoneme-, morpheme-, and word-based
strategies and may not be sufficiently sensitive fo
specific improvements in either of these sfrategies. In
the morpheme-based reading tasks, we contrasted
conditions in which an existing stfem was combined
with areal pre- or suffix or with a matched letter cluster
that did not correspond to a morpheme. An impact of
morphology on reading was directly evident in these
tasks as all children found it easier fo read the affixed
compared to the matched pseudo-affixed condition,
and both groups showed stronger improvements
from pre- to post-test in the affixed compared to the
pseudo-affixed conditions. Interestingly, the results
revealed a specific fraining-related improvement
in this task: In the prefix condition, the difference in
improvement between prefixed and pseudo-prefixed
conditions was larger in the infervention than the
control group. We did not see such a specific fraining-
related change in the suffix condition, where both
groups showed comparable training effects across
conditions (suffixed and pseudo-suffixed). It is possible
that the position of suffixes at the end of items was less
prominent for children processing words in a left-to-
right fashion. The finding of a specific, fraining related
effect on prefixes, is, however, promising.

Training Effects on Morphological Awareness

A standard morphological awareness fask in
which children had to adapt word forms to a given

662



Effects of a Morpheme-Based Spelling Intervention / Jobstl, Kargl, Prattes, Beyersmann & Landerl

sentence was used to assess training effects on
explicit morphological knowledge. While both groups
performed clearly betfter during post- than pre-test,
we did not see any evidence for infervention-related
improvements. There are several reasons for the
absence of an intervention effect on morphological
awareness. First, the control group received some
degree of morphological training as part of their
language classes (even though this was not a specific
focus). It is possible that this input was already
sufficient to build their morphological awareness
skills fo a similar extent as the fraining group. Second,
during training, only existing, high-frequency stems
were combined with existing affixes, while in the
morphological awareness fask, pseudo-stems were
used, which were (obviously) not in children’s lexicon.
It is possible that these pseudo-stems confused our
relatively young participants. It should also be noted
that our morphological awareness task was adapted
from a written version for older students (TMB; Kargl
et al., 2006). Indeed, an earlier study with poor and
typical readers in Grades 3 fo 8 reported larger
improvements in training compared to control groups
(Kargl et al., 2008) for the written form of the same task.
In the current study, we used a spoken version of the
task as children’s spelling skills were probably not yet
sufficiently developed for the written version. It is not
clear if the verbal task version was sufficiently sensitive
tfo captfure changes in morphological awareness.

Training Effects on Morphological Processing

For the first time, we included a masked priming
paradigm to investigate children’s morphological
segmentationskillsduring writfenlanguage processing.
Two findings are particularly important. First, we
observed an overall larger improvement in visual word
recognition speed in the intervention compared to
the control group, suggesting that students became
more proficient at rapidly identifying printed words.
Second, there was no evidence for training related
changes in priming patterns that would indicate a
boost in children’s morphological processing skills. If is
possible, that the masked priming paradigm was not
sufficiently sensitive to capture small effect changes
after an eight-week fraining period. More intensive,
longer-term fraining may be required fo induce more
robust changes. The present findings suggest that
the MORPHEUS intervention program did not elicit
any changes in children’s automatic morphological
segmentation processes. However, the program
did provide a boost to partficipants’ overall word
recognition speed.

Despite the absence of a fraining effect on masked
priming, the observed priming effects shed light on how
young readers decompose morphologically complex
stimuli info their morphemic constituents during

reading. Significant priming effects in the fwo prefixed
conditions suggest that children rapidly decomposed
leftter strings into prefix + stem, regardless of whether
the morpheme combinations formed a real word (e.g.,
“mitdenken — DENKEN" — Engl.: think along — THINK) or
a nonword (e.g., "hindenken — DENKEN" — Engl.: think
towards — THINK). If the stem occurred in combination
with a non-morphemic unit, priming effects were
not observed (e.g., "kardenken - DENKEN"; Engl.
karthink — THINK). This patftern is similar to findings in
skilled readers (Beyersmann, Ziegler, et al.,, 2016; Rastle
& Davis, 2008; Rastle et al, 2004) who seemingly
decompose words info their components by rapidly
and automatically “stripping off” any orthographic
string that resembles an affix, therefore also referred
to as affix-stripping (Traft & Forster, 1975). In the suffix
condition, however, only primes with a semantic
relation to the target (word primes) induced priming
effects. This pattern is different from other studies
with children (Beyersmann, Grainger, et al, 2015;
Beyersmann et al,, 2021; Hasendcker et al., 2016, 2020)
and is suggestive of whole word processing (Giraudo &
Grainger, 2001). These differences in priming patterns
may be due to inherent differences of prefixes and
suffixes regarding their semantic information. While
manipulating both prefixes and suffixes can change
the meaning of a word entirely, several prefixes like
those used in this study (“auf-", “mit-", “ab-", “an-") can
occur as separate prepositions and carry meaning on
their own. Suffixes on the other hand need a stem fo
convey meaning (e.g., "-ly” typically marks an adverb).
Therefore, prefixes have been described as having a
quasi-lexical status (Beyersmann, Ziegler, & Grainger,
2015). In addition, if processing follows the reading
direction (left to right), prefixes, at the beginning of a
word, might be processed and detached first. Suffixes
would only be defectable after stem identification. Our
findings suggest that morphological processing may
not strictly follow a whole-word-then-segmentation
route or vice versa but rather allows for the parallel
processing of whole words and morphemes. This
would be in line with Grainger and Beyersmann'’s
(2017) framework of a multiple-route model of word
processing. Grainger’s and Beyersmann’s theoretical
framework builds on the idea that embedded stems
and also affixes can be activated via an entirely non-
morphological process, with direct mappings from
orthography fo the lexical level (see also, Beyersmann
et al., 2019).

The exact processes involved in and developmental
frajectories of morphological priming should be
subject to future research. In any case, the here
reported morphological priming effects demonstrate
that children as young as Grade 2 already make use
of the structure inherent in morphologically complex
words.
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Limitations

One limitation of our study is that it was not possible
fo randomly assign students to the experimental or
control groups, because the fraining was delivered as
part of children’s language classes. For administrative
reasons, we also decided against random assignment
of classrooms. The classrooms that received the
intervention were selected so that they were
reachable for the fwo graduate students who carried
out the teaching lessons.

A further limitation is that the business-as-usual confrol
group also received some degree of morpheme-
based instruction, which corresponded to the Grade
2 curriculum. The capitalization rule of German
orthography is morpheme-based (all nouns are
capitalized), such that the recognizing “name words”
has always been part of the early spelling curriculum.
Word building and word family exercises, such as
recognizing the identical stem in word families,
occurred occasionally in the contfrol group, while it was
the central focus within the morphology-intervention
group. Thus, the two groups clearly differed in the
amount of morpheme-based input. Note that we
found more marked fraining effects on spelling in
spite of the (reduced) occurrence of morphological
instruction in the control group. As argued earlier,
it is possible that the minimal morpheme-based
input in the control group was sufficient to induce
improvements in morphological processing similar to
the frainings group, thus explaining the lack of group
differences in these fasks. It is also possible that the
eight-week training period was too short to reveal
effects on morphological processing. More extensive
fraining may be necessary to fully benefit from the
morpheme-intervention program. Finally, it would have
been interesting fo carry out a follow-up assessment
one or two months after the end of the intervention
in order fo test for long-term effects. Unfortunaftely,
the fime-line of the project and the academic year
prevented such an additional assessment.

Conclusions

The current study showed significant fraining-related
improvements in orthographic spelling as well as in
oral reading of morphologically complex words. These
findings suggest that the MORPHEUS intervention
program led fo an overall boost in children’s
orthographic knowledge. At the same time, we were
unable fo provide direct evidence of training-related
changes to children’s explicit or implicit morphological
processing skills. This may be due to methodological
limitations of our fasks and study design, but it is also
possible that the improvements in spelling and reading
were not induced by improvements in morphological
processing, but rather by more general factors like
gaining knowledge on frequent letter patterns or
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orthographic learning of individual words rather than
morphemes.
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Appendix
Examples for Training Tasks (Tablet and Paper-Pencil Tasks)

Figure 1A
Level 1: Identifying Words From the Same Word Family (Tablet).

rufen vorlesen héren

lesen gehort Leser

zuhdéren anrufen zurufen
LES RUF HOR

Note: Children place each word in a specific box, depending on the stem morpheme, e.g., lesen, vorlesen,Leser (Engl.: to read, read to
sb., reader) are placed into the box for the stem morpheme LES.

Figure 2A

Level 1: Assigning Different Words fo the Corresponding Word Class (Paper-Pencil Task).
U12: Ordne die Warfer richlig zu.
lese, gut, Tag, rot, Lesebuch, rufe

Namenwdrlter

der das
——

ich ich
—

Note: Presented words are written into the corresponding row: noun (Namenwort, Engl.: name word; e.g., der Tag - Engl.: the day), verb
(Tunwort, Engl. do-word; e.g., lese — Engl.: read) or adjective (Wiewort, Engl: how-word; e.g., rot — Engl.: red).

Figure 3A
Level 2: Combining Prefixes and Words Into Derived Words (Paper-Pencil Task).

U4: Wenn du aner Linie des Labyririhes folgsl, fndes! du Vorsilben, die mil dem Worlslamm ein
sinvolles Worl ergeben. Schreibe die gefundenen Warler auf die Zeilen

bleiben ol

(

,.,-‘ g ‘:\ o l h

N

S

N
., '/'

bleib: schneid:

Note: The stem morpheme at the beginning of the line can be combined with each of the prefixes along the line, e.g., bleiben -
aufbleiben, Uberbleiben ... (Engl.: fo stay - stay awake, remain ...).
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Figure 4A
Level 3: Sorting Words According to Stem + Identifying (Short) Vowels Followed by Double Consonant (Paper-
Pencil Task).

U5: Hier haben sich die Worler von zwei Wortfamilien vermisch.
Trage sie in die richligen Zeilen ein.
Schreibe den Selbstlaut in den Kreis und die Doppelbuchstaben in die

Vierecke.
fallen Stimme Zufall Abfall
slimmen  Einfall Stimmung  gestimmt

~ fallen O
8 Q
a Q

® Q

Figure 5A
Level 3: Assembling Morphemes (Tablet).

Note: A prefix (ge), stem (fress) and suffix (en) need to be tapped in the right order to build a morphologically complex word (gefressen;

Engl.: eaten).

Figure 6A
Level 3: Segmenting Morphologically Complex Words Into Prefix, Stem, and Suffix (Paper-Pencil Task).

Us: Trage die Warler und ihre Besfandleile in die Tabelle ein.

verbiefen, vorspielen, anbieten, verspielen, mitspielen

ver bief en

-~ 670
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Figure 7A
Level 3: Compounding (Paper-Pencil Task).

U1s: Zusammengeseizfe Namenweorter. Bilde Wérter, indem du die Namenwérter zu einem Wort

verbindest.
Burste
Za_hn Arzi
i; Pasta
Rad
Note: Stems are combined info compounds and written down (e.g., Zahnburste, Zahnarzt, ...; Engl.: toothbrush, dentist, ...), each

containing the noun Zahn (Engl.: footh).

Figure 8A
Level 3. Morpheme Constancy (Paper-Pencil Task).

U11: Bilde Warter und markiere die Doppelbuchsfaben

zer + reilBen

aus + suchen

vor + rennen

auf + fressen

auf + fallen

Note: Children practice to combine and correctly spell words in which the prefix ends and the stem starts with the same letter.
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Abstract

This study used hierarchical linear modeling fo examine
the relationship between an internet-based mathematics
formative assessment and data from a mathematics
summative assessment for primary grade learners (ages
5-7). Results showed a positive relationship between
formative assessment data related fo the concepts of
counting and decomposing numbers and summative data.
This relationship was more robust in classrooms where
students demonstrated lower average performance on
the formative assessment data. The results suggest that
formative assessment can be more beneficial to encourage
low achieving students in primary-grade mathematics
classrooms. Therefore, we recommend teachers to use
formative assessment practices more frequently in low
achieved primary grade classrooms. The formative
assessment process includes the cycle of data collection,
data analysis, planning fufure instruction, and examining
the impact of that instruction through cycling back to data
collection. This study contributes to the field by providing
more empirical data about the relationship between
formative and summative assessment with primary grades’
learners.

Keywords:

Elementary Education, Formative Assessment, Hierarchical
Linear Modeling, Mathematics Education,
Summative Assessment, Number Sense

Intfroduction

Teaching mathematics effectively continues to be a
challenge (Chapman, 2012). Thames and Ball (2010)
stated that specific skills and knowledge are required fo
engage in the complex process of teaching mathematics.
In this sense, required knowledge refers to pedagogical and
confent knowledge; however, employing this knowledge
fo create a classroom that facilitates effective insfruction
also requires knowing the students. One of the benefits of
assessment is learning about student progress. Connor
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et al. (2018) articulated that tfeaching mathematics
in small flexible learning groups using assessment
dafta to individualize insfructions was associafted
with a significant increase in sfudents’ mathematics
achievement. Classroom assessment tfechniques,
which embed assessment within the instructional
process, help teachers to understand better students'

understanding and misconceptions (Veldhius &
Heuvel-Panhuizen, 2019).
In classrooms, formative assessment is used to

gather data about the student learning process.
Formative assessment and the effective use of data
about students' performance may also lead to long-
ferm gains on mathematics assessments (Polly et al.,
2017; Black & Wiliam, 1998; NCTM, 2014). Formative
assessment is important because it is situated within
the learning process, and the purpose of formative
assessment is not for summative measurement.
Heritage (2007) concurred that the use of formative
assessment instruments could yield information about
students’ learning that teachers can use directly fo
inform future instructions. Also, she emphasized that
formative assessment should be situated within a
learning paradigm and not as another fest within a
measurement paradigm.

While formative assessment uses sfudent data fo
improve feaching andlearning, summative assessment
uses data fo evaluate fthe learning oufcomes
(American  Educational  Research  Association,
American Psychological Association, & the National
Council on Measurement in Education [AERA, APA &
NCME], 2014). Formative assessment is usually informal,
ongoing, and during insfruction, whereas summative
assessment is tended fo be formal, cumulative, and
after instruction (Dixson & Worrell, 2016). The purpose
of the study is to examine fthe relationship between
formative assessment and a state summative
mathematics assessment. The researchers further
examined the relationship between formative
and summative assessment based on the average
classroom achievement in primary grades (ages 5-7).

Literature Review

Formative assessment is considered an assessment for
learning because the farget audience of formative
assessment is feachers and students, while summative
assessment is considered as an assessment of learning
due to giving updated information to stakeholders
about teacher and sftudent performances (Burke,
2010; Heritage, 2013). The distinguishing characteristics
of summative assessment are classifying students’
performances and being administered at the end
of a unit or semester, whereas the goal of formative
assessment is fo defermine students’ strengths and

June 2021, Volume 13, Issue 5, 673-685

weaknesses so that feachers and students could
decide the beneficial activities to reach educational
goals (Cizek, 2010).

Formative assessment is the most frequent assessment
with  the smallest scope, whereas summative
assessment is the least frequent assessment with
the most substantial scope, including feachers and
school disfricts. Inferim assessments are befween
formative assessment and summative assessment
in ferms of frequency and scope (Perie et al., 2009).
Teachers commonly use interim assessment fo identify
the weakness of content or students for planning
purposes (Riggan & Olah, 2011). On the other hand,
an advantage of formative assessment is active class
participation (Randel et al., 2016).

Perie et al. (2009) posited that the label of formative
assessment was used to describe interim assessments,
and Shepard (2008) suggested considering the
purpose of the insfrument when labeling formative
assessment. Shepard's focus is on the interactions
between the teacher and students when labeling
an assessment, and she suggesfs that an interim
assessment may produce the interactions that would
be considered formative and situated in the learning
paradigm. This framework means that when formative
assessments are analyzed over time, they can offer
the same benchmark insights as inferim assessments.

The Relationship between Formative Assessment and
Summative Assessment

Formative assessment and summative assessment
are commonly used in educatfional seftings fo give
information regarding student achievement (Hattie,
2003). However, the implications of formative
assessment and summative assessments are different.
While formative assessment is strongly fied to local
curriculum and administered according fo students’
needs (Shepard et al, 2018), summative assessment
uses data fo assess students’ knowledge (American
Educational Research Association,  American
Psychological Association, & the National Council on
Measurement in Education [AERA, APA & NCME], 2014).
The concern of covering all the curricular objectives
to prepare sftudents for end-of-year summative
assessment may influence teachers’ formative
assessment practices (Box et al., 2015; Govender, 2019).

In the seminal Cognitively Guided Insfruction
(CGI) project, teachers participated in professional
development to learn about students' mathematical
thinking, listen and nofice students' thinking, and
adjust their future work based on the data (Fennema
et al., 1996). Thus, the goal of CGl is to help teachers
fo understand their students’ mathematical thinking
in order to make insfructional decisions based on
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students’ thinking (Fennema et al, 1996), which
indicated that tfeachers use the data as a formative
assessment fool. The researchers investigated 21
tfeachers’ instruction and beliefs about stfudents'
thinking for four years and concluded that the
changes in feachers' instruction improved students'
mathematic achievement (Fenema et al., 1996). In
addition, as students’ mathematic achievement
increase, teachers were encouraged fo use CGI
strategies fo understand students’ mathematical
thinking (Carpenter & Franke, 2004). Similarly, Stewart
(2016) analyzed the predictive validity of formative
assessment in 3rd-grade mathematics classrooms.
They concluded that formative assessment, which
is unift-based curriculum assessments, predicted
students' performance on state-wide academic
readiness assessment.

Formative Assessment and Feedback

McMillan (2010) articulated that formative assessment
is shaped by educational goals and contextual
factors such as classroom environment, grade level,
or student ability. Besides, Heritage (2007) stated that
by design, formaftive assessment could give feedback
on multiple levels, such as providing feedback fo
feachers and students regarding students' learning
processes. Also, Heritfage mentioned that feedback
could have a strong influence on student motivation
and self-efficacy. Faber et al. (2016) examined the
effect of digital formative assessment fools on
stfudent moftivation and success using a randomized
experimental design. The feedback feafure of
formative assessment tools contributed fo students’
mathematics achievement. The researchers further
concluded that feachers benefited from the feedback
feature of digital formative assessment more than
their students. Similarly, Atjonen (2014) found that
tfeachers emphasize the importance of using multiple
assessment methods and interactive fechnigques fo
provide constructive feedback. Some researchers
nofed that delayed feedback might benefit high
achieving students, especially with complicated tasks,
whereas low achieving students need immediafe
feedback (Mason & Bruning, 2001). These studies
(Atjonen, 2014; Faber et al, 2016; Mason & Bruning,
2001) highlighted that feedback is a crucial aspect of
formative assessment for teachers and students.

Crossouard and Pryor (2012) stated that formative
assessment includes examining small fasks and
controlling observable behaviors. The researchers
explained the formative assessment process ds
describing learning goals, settfing assessment criteria,
and providing feedback. Crossouard and Pryor
suggested using open-ended questions in order fo
support students' high-level thinking. Similarly, Clark
(2010) highlighted the quality of the interaction

between teacher and student and concluded that
feedback is a part of formative assessment as long as
it leads students to critical thinking to reach learning
goals. When process-oriented feedback is provided
multiple times during the unit, formatfive assessment
may influence student perception of the usefulness
of the assessment (Rakoczy et al., 2019). Additionally,
formaftive assessment can increase students’ learning
and student motivation (Faber et al., 2016).

Use of Technology in Formative Assessment

Pachler et al. (2010) defined "formative e-assessment"
as processes that involve fechnology that produce
data about students' understanding connected to
objectives. This data enables both the teacher and
the learner to take action to increase learning and
improve feaching. This definition shows that any
tfechnology with the right conditions can be used
for formative assessment. The benefit of using online
classroom response systems in formative assessment
presents informatfion fo teachers and students right
after and during instructional practices (Irving, 2015).
Considering the time limit during classroom activities,
Ramsey and Duffy (2016) concluded that fwo strengths
of using technology in the formative assessment
process were saving time for inferactive learning
activities and facilitating individualized learning.
Eimahdi et al. (2018) examined the usage of a tech-
tool, Plickers, in formative assessment and concluded
that using technology-based tools could improve
the quality of formative assessment and students'
learning outcomes. Besides examining four aspects
of formative assessment, feedback, discussions,
personalized options, and game-based learning,
inferactive whiteboards demonstrated a significant
positive correlation between formative assessment
activities and math achievement (Chen et al., 2020).

Numerous online formative assessment  fools
are available to support feachers' planning
implementation of modified instruction. While some
instruments function as an adaptive learning program
by assessing students' outcomes as well asinstructional
activities, others provide formative assessment data
tfo teachers so that teachers can evaluate students’
learning oufcomes and individualized insfructional
strategies. AMC Anywhereisanonline-based formative
assessment tool that allows teachers to collect data
through diagnostfic inferviews regarding sfudents'
learning of mathematics concepts (Richardson, 2012).
AMC Anywhere is used in one-on-one seftings, and
during these sessions, students use manipulatives such
as counters and snap cubes to demonstrate numlber
concepts.

The goal of AMC Anywhere is to provide information fo
feachers about students' conceptual understanding

675



I

iejee™

of number sense so fthat teachers could use the
informatfion to modify instructional  activities
(Richardson, 2012). The AMC Anywhere assessment
fool provides confinuous feedback during the
assessment process so that teachers would not waste
fime on too easy or difficult assessments (Marfin &
Polly, 2015). The tool assists the teachers in combining
assessment data, generate individual or class reports
according tfo assessment data, and collaborating
with their colleagues (Polly et al., 2016). To sum up, the
benefits of the AMC Anywhere tool are saving time
on assessment practices, improving the quality of
collaboration and feedback, and serving as formative
assessment in mathematics classrooms (Martin & Polly,
2015).

Teachers who used AMC Anywhere reporfed
challenges of finding the time and using formative
assessment data (Martin, Polly et al,, 2016). Despite these
difficulties, teachers reported modifying instructional
activities based on ftheir students’ mathemaftics
achievement (Polly et al, 2016). Further, a positive
relationship was reported between the frequency of
applied formative assessment activities and students’
mathematics achievement, and frequent formative
assessment is also fo make students know about their
own processes (Polly et al.,, 2018).

Number Sense

Both national and state standards in the primary
grades require teachers to focus on developing their
students' understanding of the numbers, their relations,
and number systems, symbolizing numbers (Common
Core State Standards for Mathematics, 2010; National
Council of Teachers of Mathematics, 2000; <state
blinded> Department of Education, 2017). Number
sense is defined as “a child’s fluidity and flexibility with
numbers, the sense of what numbers mean and an
ability to perform mental mathematics and to look at
the world and make comparisons” (Gersten & Chard,
1999, p. 18). The primary focuses of early childhood
education are countfing, addifion, subtraction, and
understanding of place value (Richardson, 2012).
However, children sometimes generate the number
sequences without understanding the meaning of
the numbers (Yilmaz, 2017). The same study suggested
that feachers should assess students’ number sense
and design instructions with task-based interviews
or activities fo meet student needs. Considering the
inadequate number sense development during early
childhood education could be a reason for difficulty
with mathematics even in adulthood (Jordan &
Levine, 2009), the use of formative assessment in early
childhood mathematics education becomes crucial.

Formative assessment is the pedagogical intersection
of curriculum and assessment, aiming tfo boost
learning instead of proving that learning occurs
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(Crossouard & Pryor, 2012). Formative assessment not
only has a positive influence on improving students’
learning outcomes (Black & Wiliam, 1998; Kingston
& Nash, 2011; Lee et al, 2020) but also it can boost
students' performance on standardized assessments
(Duckor et al., 2017; Reeves, 2001). While formative
assessment and its implications have been examined
(Atjonen, 2014; Elmahdi et al,, 2018; Faber et al., 2016;
Irving, 2015; Ramsey & Duffy, 2016), little is known about
the relationship between formative and summative
assessment in primary-grade mathematics
classrooms.

Current Study

Considering formative and summative assessment
are commonly used in educational seftings and
the conceptual difference in these two assessment
paradigms, examining the relationship between
formative and summative assessment became
imperative due to multiple reasons. First, the relationship
between formative and summartive assessment could
be an indication of effective formative assessment
strategies. Second, this study could provide validity
evidence for formative assessment tools. We used
hierarchical linear modeling fo examine if the
relationship between formative and summative
assessment change due tfo grade level and the
average of students’ achievement in a classroom.

The current study investigated the relationship
between data from an internet-based formative
assessment and data from a summative assessment
focused on number sense for primary grade learners.
The following research questions guided this study:

1. Is there a relationship between formative
assessment scores and state summative
assessment scores of students' mathematics
number sense?

2. Is there a difference in the relationship
between student's formative and summative
assessment scores across kindergarten, first,
and second grades?

3. Does the relationship between formative
assessment scores and summative assessment
scores vary by grade level and average
sfudents' achievement in a classroom?

Methods
Participants
Primary grade sfudents’ mathematics formative

and summative assessment data came from a
school district that included schools with urban,
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suburban, and rural characteristics located in the
southeastern United States. In this school district, 77
teachers participated in an 80-hours, one-year-long
professional development experience, funded by
the <state blinded> Mathematics Science Partnership
grant program, to learn about formative assessment
and students' number sense. Two groups of teachers
with their students participated in this study. Group
1 consisted of 27 teachers and 258 students from
Grade 1 (38%) and Grade 2 (62%). Group 2 consisted
of 50 feachers and 477 students from Kindergarten
(63%) and Grade 1 (37%). Group 1 and Group 2 took
different parts of the online formative assessment tool
(AMC Anywhere), which were hiding and counting,
respectively.

Instruments
Internet-based Formative Assessment (AMC Anywhere)

The Internet-based formative assessment tool, AMC
Anywhere, is used to collect data about students'
mathematicalunderstanding via diagnosticinterviews
in one-on-one settings (Figure 1). Based on the AMC
Anywhere assessment tool, every student received a
report with the letters A, P+ P, P-, |, and N (Figure 2).
These letters, A, P, |, and N, stand for apply, practice,
instruction, and needs prior skill, respectively. Please
see Martin and Polly (2015) for a detailed description
of the AMC Anywhere fool. In this project, teachers
were expected to assess every student and use data
to modify their classroom instruction. There are nine
different assessments in the AMC Anywhere tool. Data
from the Hiding and Counting Numbers Assessments
were used in this study. The Hiding formative
assessment provides data on students' ability fo
decompose numbers when they are given the fotal
amount and one of the parts. For example, students
are presented with a pile of 7 counters, they count
them, and then the teacher hides some of them while
the student looks away. The student sees the counters
that remain and must determine how many counters
are hiding and must orally explain their strategy. In
the counting formative assessment, students count
a set of objects put in front of them and defermine
how many counters there are and also determine
how many would be in the pile if stfudents added a
counter or took away a counter. The Cronbach’s alpha
reliabilities for counting assessment scores and hiding
assessment scores were .89 and .92, respectively,
whereas the person reliability, which represents the
probability of making the same separation between
people over multiple measurements, was .92 for both
of the assessments (Martin, Lambert et al., 2014). The
consistent item location hierarchy provided evidence
of the content aspect of the validity of the assessment
scores with the developmental trajectory of children
at these grade levels.

Figure 1
Hiding Assessment

(= https://www.amcanywhere.com/ - Hiding Assessment (Part 1) - Windows Internet Explorer

& I o | [:‘;‘ u Hiding Assessment - Part 1 ( Parts of 8 ) Egm
Instructions =
part1 || Pat2 Show?2 Hide6
Math Concepts: Hiding ~ v il
Assessment (Booke) I'm showing you.2_ counters.
How many are hiding?
YOU NEED: @
10 Identical Counters -
GOAL
To determine ifthe student knows ‘ Answer | Select Strategy ]
parts of numbers quickly, without F
counting to figure them out [ v Knows quickly ]
PROCEDURE: 1 2| 3 fa Related combinations ]
Have the student hand you a
particular number of counters. [ & Counts on or back
Hide some and show the rest. Say, 4 5 6
“Iam showing you ___ counters.
How many are hiding?” Continue [ @ Counts all
for all combinations for that 7 8 9 (
number. Pay attention to the child's LA [ ? Guess/No answer
body language as that can be
revealing of how s/e got their c 0 1% [ A\ Strategy unknown ]
ancwar
D Cancel 4 Prev Next b
Figure 2
Hiding Assessment Scoring
Hiding - Part 1: ing Parts of s with
Date ‘ 5 4 5 6 7 8 9 10
10/11/201 3‘ A P |
02/20/2014‘ A 2 B
05/22/2014‘ A |
Hiding Assessment - Part 2: Identifies Missing Parts of bers with del
Date ‘ 4 5 6 7 8 i 10
10/11/2013 ‘ N
02/20/2014 ‘ P B
05/22/2014 ‘ P+ P A P P P P
Summative Assessment
Teacher-leaders and state personnel created

the summative assessment at the <state blinded>
Department of Education. The assessment was
designed fo be given to an individual or small
group of students in Kindergarten and Grade 1 and
independently in Grade 2. Students’ mathematics
achievement was measured based on different tasks.
The numbers of summative assessment tasks were 9,12,
and 11 in kindergarten, first grade, and second grade,
respectively. Concepts that were assessed on those
Kindergarten tasks included rofe counting, counting
objects, comparing numbers, addition, subfraction,
and decomposing numbers. In first grade, summative
assessment tasks included addition and subtraction,
addition and subtraction word problems, solving for
unknowns, extending the counting sequence, two-
digit/place value, adding within 100, and subtracting
multiples of 10. Lastly, second grade mathematics
fasks included understanding place value, mentally
adding 10 or 100, adding four two-digit numbers,
addition and subfraction within 1000. The assessment
included a rubric for each task. The rubrics described
student performance on 3 possible levels: Level 1
(not yet meeting the standard), Level 2 (meeting the
standards), and Level 3 (exceeding the standards).
Students’ summative assessment scores were the
tfotal percentage of tasks that students were grouped
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at Level 2 or Level 3. Classroom achievement was
measured as the percentage of proficient students in
the classroomes.

Data Analysis

lfem Response Theory was used to convert AMC
Anywhere results into interval-level scale scores with
a mean of 500 and a standard deviation of 100 with
the Rasch Rating Scale Model (Andrich, 1978; Martin,
Lambert et al., 2016). Pearson correlation was used to
examine relationships between the two assessment
scores by using .06 as the significance level. Before
running the statistical analysis, the data were screened
for outliers and normality. The multivariate outliers
were checked based on Mahalanobis Distance, and
the normality assumption was met.

For the first research questions, Pearson correlation
coefficients were examined for the zero-order
correlations between formative and summative fest
scores. The purpose of this analysis was that what
percentfage of the variance of the summative test
scores was explained by the formative assessment
scores. A one-way multivariate analysis of variance
(MANOVA) was used to answer the second research
question, which examined if there was a difference in
students' formative and summative assessment scores
between grade levels. Effect sizes were reported as
eta squared (n?), which is categorized as a small effect
(0.01), medium effect (0.06), and large effect (015)
(Cohen, 1988).

The third research question examined whether the
relationship between formative and summative
assessment data varied by the grade level and the
average sfudents' achievement in a classroom. We
used a mulfi-level modeling procedure to examine
the varionce between classrooms relative to the
variance within classrooms since students were
nested in classrooms (Raudenbush & Bryk, 2002). Two-
level hierarchical linear models (HLM) were used to
understand the moderating effect of teachers on
the relationship between the two student learning
ouftcomes while grade level was confrolled: formative
assessment scores and state summative assessment

Table 1
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scores. Unconditional models were run first fo
calculate the intraclass correlation coefficients (ICC),
and random intercept models were run later to check
the moderating effect of grade level and teachers on
the relationships. Group-mean centfering was used
for independent variables of formative assessments
so that the infercept of the HLM Level | represents the
expected classroom mean score on the summative
assessment for a student whose formative assessment
score was at the classroom means. The hiding and
summative assessment unconditional model revealed
an ICC value of .204, which indicated that 20.4% of
the variance of summative assessment was between
classrooms. Similarly, the counting and summative
assessment unconditional model revealed an ICC
value of .062, which indicated that 6.2% of the variance
of summative assessment was befween classrooms.
The HLM were represented as:

Level 1:

Summatt'veij = B, it 31]- * (Formatt'vei]—) + 71

Level 2:

Boj =Yoo + Vo1 * (Average Classroom Achivementj) + Vo2 * (Gradei]-) +up;

B1j = Y10 + Y11 * (Average Classroom Achivement;) + y,, * (Grade;;)

The same HLM models were used for counting and
hiding assessment scores. Grade 1 and Grade 2
students took the Hiding formative assessment, so
the grade was dummy coded, and Grade 1 was the
base group. Similarly, students that took the counting
formatfive assessment were in kindergarten and
Grade 1, and kindergarten was the base group in this
analysis.

Results

The Relationship between Formative and Summative
Assessments

Descriptive statistics for the formative assessments
and summartive assessments were presented in Table
1.

Descriptive Statistics of Hiding, Counting and Summative Assessment Scores

Hiding Counting
Grade M SD n Grade M SD n
Hiding T Grade 450.73 84.43 96 Kindergarten 28818 4018 302
2" Grade 46991 65.62 162 1" Grade 316.59 n.73 169
Total 462.77 73.61 258 Total 298.01 35.44 471
Summative " Grade 87.69 9om 96 Kindergarten 97.00 9.69 302
2nd Grade 77.04 24.06 162 1 Grade 92.05 14.65 169
Total 81.00 2290 258 Totall 96.23 1193 47
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Hiding assessment

The correlation between state summative assessment
scores and hiding assessment scores was statistically
significantly different from zero, r = .44 (o < .01). This
meant that 19.36% of the variance of hiding assessment
scores was explained by state summative assessment.

Counting assessment

After the removal of six outliers based on Mahalanobis
distance, all assumptions for linear regression were
met. The correlation between the state summative
assessment scores and counting assessment scores
was statistically significantly different from zero, r =
29 (p < .01). It indicated that 8.41% of the variance of
counting assessment scores was explained by the
state summartive assessment scores.

The Difference in Formative and Summative
Assessment Scores between Grade Levels

Hiding formative assessment

A MANOVA was conducted to examine the difference
in students’ hiding and state summative assessment
scores based on grade level. The dependent variables
were hiding, and summative assessment scores and
the independent variable was grade levels as first
grade and second grade.

The assumption of homogeneity covariance matrices
was not satisfied (Box's M= 18.32, F(3, 1413212) = 6.05, p
< .001). Thus, Pillai's Trace criterion was used, and the
combined dependent variables were statistically
different based on grade level, Pillai's Trace = 113, F(2,
255) = 16.24, p < .001, partial n? =11 (medium effect size).
Follow-up univariate F statistics showed stafistically
significant differences in hiding scores, F(1, 256) = 414, p
=.043, partial n? = .02 (smalll effect size) and summative
assessment scores, F(1, 256) = 13.67, p < .001, partial n? =
.05 (small effect size).

Counting formative assessment

A MANOVA was conducted to examine the difference
in students' counfing and summaftfive assessment
scores based on grade level. The dependent variables
were counfing, and summative assessment scores,
and the independent variable was grade levels as
kindergarten and first grade.

The assumption of homogeneity covariance matrices
was not satisfied (Box's M= 311.55, F(3, 3735324) =103, p <
.001), so Pillai's Trace criterion was used. The combined
dependent variables were statistically different based
on grade levels, Pillai's Trace = .23, F(2, 468) = 70.31, p <
.001, partial n? = .24 (large effect size). Follow-up using
univariate staftistics suggested statistically significant
differences in counting, F(1, 469) = 75.05, p < .001, partial
n? = 12 (medium effect size) and summative assessment
scores, F(1, 469) = 19.42, p < .001, partial n? = .06 (small
effect size).

Moderating Effects of Classroom Achievement and
Grade Levels

Parameter estimates of the infercepts and slopes in
the HLMs were presented in Table 2.

Hiding formative assessment

The parameter estimates in Table 2 suggesfted fthat
first grade students, whose hiding score was at the
classroom mean, were expected o receive 80.45
out of 100 in their summative assessment. Grade-
level differences in the hiding assessment scores was
noft statistically significant (b = 3.73, p = 19). This result
indicated that second grade students’ performance
on the summative assessment was the same as the first
graders’ performance in terms of standardized scores.
Classroom mean performance on the formative
assessment, however, contributed to the expected
classroom mean summative scores (b = 0.81, p < .001).
With one unit increase in average classroom score
on formative assessment, the summative assessment
score at the classroom mean was expected fo
increase by 0.81 unift.

Table 2
Parameter Estimates of the Fixed Effects with Summartive Assessment as the Outcome
Hiding Counting
Level Estimate SE df Estimate SE df
Intercept 2 80.41 1.66** 24 92.73 1.07** 47
Class Achievement 2 0.81 0.08*** 24 0.43 010*** 47
Grade 2 373 2.78 24 1563 2.01 47
Formative Assessment 1 017 0.02*** 228 0.21 0.04*** 424
Grade 1 -0.002 0.03 228 0.38 018* 424
Class Achievement 1 -0.005 0.002** 228 -0.01 0.01 424

Note. *p <.05; *p <.01;, **p <.001
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The parameter estimates for the relationship between
state summative assessment and hiding formative
assessment at the individual level was statistically
significant, b = 017, p < .001, which showed that with
one unit increase in the student’s hiding score from
AMC Anywhere, the students’ state summative
assessment scores are expected to increase by
017. The parameter estimates for the moderating
effect of classroom mean in formative assessment
on this relationship was stafistically significant, b =
-0.005, p = .01, which demonstrated that with one
unit increase in the average classroom assessment,
the relationship between formative and summative
assessments at the individual level was expected fo
decrease by 0.005 unit. The relationship was a bit
weaker in classrooms with higher performance on
hiding assessment. Grade level did not moderate this
relationship, b = -0.002, p = .94, which meant that the
relationship between formative assessment in hiding
and summative assessment did not vary befween
first and second grade students. The effect size of this
model was 30%, which indicated that independent
variables included in the conditional model (hiding,
class achievement, and grade) explained 30% of the
individual differences in summative assessment. The
conditional model also explained 94% of the between-
classroom differences in summaftive assessment.

Counting formative assessment

The parameter estimates in Table 2 showed that
kindergarten students whose counting scores were af
the classroom mean were expected to receive 92.73
out of 100 in their summative assessment. Grade-
level difference in counting assessment scores was
not statistically significant (b = 1.63, p = .45). This resulf
indicated that first grade students’ performance
on the summative assessment was the same as
kindergarteners'  performance in  standardized
scores. Classroom mean performance on formative
assessment, however, contributed to the expected
classroom mean summative scores (b = 0.43, p < .001).
Data analysis indicated that a one-unit increase in the
average classroom score on formatfive assessment
was empirically associated with a 0.43 unit increase
on the summative assessment score for the classroom
mean.

The parameter estimates for the relationship between
the summative assessment and the counting formative
assessment at the individual level was statistically
significant, b=0.21,p <.001, which showed that with one
unifincrease in the student’s counting score from AMC
Anywhere, the students’ state summative assessment
scores were expected o increase by 0.21. Grade level
moderated this relationship significantly, b = 018, p <.05,
which means that the relationship between formative
and summative assessment for counting is stronger
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among first-graders than among kindergarteners.
Classroom mean performance on countfing did nof
moderate this relationship significantly, b = -0.01, p =
19. The effect size of this model is 27%, which means
that independent variables that we included in the
conditional model (counting, class achievement, and
grade) explained 27% of the within-group variance
of summative assessment at the individual level. The
conditional model also explained 93% of the between-
group variance of summative assessment.

Discussion

This study conftributes to the literature in that the
findings indicate an empirical relationship between
the infernet-based formative assessment, AMC
Anywhere, and the summative assessment for primary
grade learners. Similarly, Guo and Yan (2019) found
that students’ attitude toward formative assessment
is a predictor of students’ aftitudes toward summative
assessment. While it was known that formative
assessment data could be a significant predictor of
summative assessment for upper elementary and
middle school students in mathematics (Golden, 2019;
Steward, 2016), this study focused on primary grade
learners and used mulfi-level modeling. Considering
the existing literature that formative assessment can
support student learning (Black & Wiliam, 1998; Kingston
& Nash, 2011; Lee et al,, 2020; Rakoczy et al., 2016), this
finding indicates the benefit of formaftive assessment
practices in mathematics classrooms as well as
the external validity of the formative assessment
instrument, AMC Anywhere formative assessment tool.
Besides, the result could indicate alignment between
formative and summative assessment Golden, 2019).
It is necessary to nofe that teachers should use the
instructional tools correctly based on the principles for
tfeaching to support stfudent academic achievement
(Chen et al,, 2020)

Grade Level Difference in Formative Assessment and
Summative Assessment

MANOVA results showed a significant difference
between students' formative assessment and
summative assessment results. Kindergarten students
received higher formative assessment scores in
hiding but lower summative assessment scores
compared fo first grade students. Similarly, the first
grade students had higher formatfive assessment
scores in countfing but lower summative assessment
scores compared to second grade students. In
summary, lower grade students have higher formative
assessment scores but lower summative assessment
scores. This result echoed the Polly et al's (2018)
finding fhat Kindergarten students oufperformed
First Grade students on formative assessment scores.
Similarly, one explanation for increasing summative
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assessment scores could be that students learn more
mathematics confent knowledge when they move
up the grade levels (Martin, Polly et al., 2016; Martin,
Lambert et al., 2016).

However, results from the multi-level model in this
study indicated no staftistically significant differences
between Kindergarten and First Grade students
in the formative assessments about counting and
no statistically significant differences between first
grade and second grade students in the formative
assessment, hiding assessment, after moderating
for classroom achievement. There could be multiple
explanations of the different results from the MANOVA
and the HLM analyses. First, the HLM did not compare
the formative assessment and summative assessment
between grade levels but instead used formative
assessments to predict summative assessments.
Second, HLM also used a different estimation approach
(maximum likelihood estimation method) than that
used in MANOVA (least squared estimation method).
Third, as classroom achievement was included in the
HLM model, it may explain the significant difference
between formative and summative assessment
between grade levels.

Moderating Effect of Classroom Achievement

The relationship between formative assessment
in hiding and summative assessment is sfronger in
classrooms with lower average performance on
formative assessment, which means that formative
assessment may be more valuable for low achieving
students. This result aligns with previous research as
formative assessment was more effective for low-
performing students (Polly et al, 2017, Bokhove &
Drijvers, 2012; Koedinger et al.,, 2010). Students who
were assessed with AMC Anywhere more frequently
had a better understanding of number sense (Polly
et al, 2017; 2018). Similarly, van den Berg et al. (2018)
found that frequent use of formative assessment
indicated higher achievement in fifth grades. The
result of our study suggests that the frequency
of formative assessment could be the reason for
the difference between low performing and high
performing sfudents. It is important to interpret this
result with caution because a possible explanation
of this difference could be the faster growth of low
achieving students (Polly et al., 2017).

Moderating Effect of Grade Level

The correlation befween formative assessment in
counfing and summative assessment is higher in the
first grade than in the kindergarten, which means
that formative assessment could be more valuable
for first grade students than for kindergarten students.
This study aligned with findings from a previous study
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(e.g., Polly et al, 2018) where Kindergarten students
received higher scores on the formative assessment.
Although grade level was not a significant moderator
of formative assessment, task complexity could be a
moderator for formative assessment (Kingston & Nash,
2011). Besides, Kluger and DeNisi (1996) found that the
effect of feedback increases with task complexity.
Since task complexity increases as grade level go up,
first grade students may benefit more from formative
assessment than kindergarten students due to task
complexity.

This study analyzed the relationship between
formative and summative assessment in primary-
grade mathematics classrooms, but there are some
limitations. First, student and teacher characteristics
werenotincludedintheanalysisbecausedemographic
data were not available to the researchers. Second,
as we concluded that formative assessment is more
beneficial to low performing students, low performing
student achievements may increase due to the
ceiling effect. Therefore, we recommended that the
researchers interpret results with caution.

Implications

This research provides insights info the relationship
between formative assessment and summative
assessmentinprimary gradesmathematicsclassrooms.
The literature suggested that formative assessment
and datfa-based instructional changes could improve
students’ mathematics achievement (Fennema et al,,
1996; Kingston & Nash, 2011; Lee et al., 2020). However,
this study is unique in adding classroom achievement
fo multi-level analyses and examining grade level
differences, and focusing on primary grades’ learners.
The results suggest that formative assessment can be
more beneficial fo encourage low achieving students
in primary-grade mathematics classrooms. Therefore,
we recommend teachers to use formative assessment
practices more frequently in low achieved primary
grade classrooms, which includes the cycle of data
collection, data analysis, planning future instruction,
and examining the impact of that instruction through
cycling back to data collection. For instance, the cycle
of AMC Anywhere tool is that formative assessment,
instructional practices, and formative assessment, and
AMC Anywhere uses technology to adjusts formative
assessment as students learn the concepfs.

Teachers need to discover what aspect of number
sense is challenging for low achieving stfudents by
using formaftive assessment. AMC Anywhere supports
tfeachers in decision-making data-driven instructional
decisions (Martin & Polly, 2015, p 376), and it collects data
regarding students' strategies to solve the question.
AMC Anywhere aims fo reveal what students know
or do not know about the number concepts rather
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than whether students gave the right answer or nof
(Richardson, 2012). The positive relationship between
formative and summative assessment may indicate
the effectiveness of formative assessment strategies
as the instruction quality improves student math
achievement.

This study confributed fo the literature as it examined
the relationship befween formative assessment
and stafe summative assessment scores with both
zero-order correlation coefficients and parameters
estimated in a multi-level model by considering the
nesting nature of studentfs within classrooms. The
significantly positive relationship between formative
and summative assessment was nofed in both
methods. This relationship was stronger among first
grade students than among kindergarteners. Further,
low performing classrooms on formative assessment
in hiding benefited more from formative assessment
than high performing classrooms.

Thisstudy indicates the grade level difference between
formative assessment and summative assessment in
primary-grade mathematics classrooms. Thus, future
studies should examine the grade level differences
regarding formative and summative assessment for
higher grades while including students’ demographic
information and feacher’ background information.
For instance, self-efficacy is a significant predictor
of feachers’ intenfion tfo use formafive assessment
(Karaman & Sahin, 2017). Further examination is also
warranted fo examine the moderating effect of grade
level and students’ proficiency level on the relationship
between formative assessment and summative
assessment. Results from these sfudies would be
helpful for policymakers and educational practitioners
who are interested in the use of formative assessment
to guide instructions.
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Abstract

This study aims fo examine the STEM attitudes of primary
school fourth-grade students who are in the transition period
from primary school to middle school. More specifically, this
study examines whether the students' attitudes towards
STEM significantly differ according fo gender, parents'
educational background, science achievement, and
mathematics achievement. The data obfained from 221
fourth-grade students through the STEM Attitude Scale
were analyzed by independent sample t-test and one-way
analysis of variance (ANOVA). The research results revealed
that students move from primary school to middle school
with a high STEM aftfitude. In this transition, girls' attitudes
towards mathematics and boys’ towards engineering and
tfechnology were higher. The tendency in engineering and
tfechnology attitudes differs only in favor of male students
but does not differ significantly in parents' educational
background, science, and mathematics achievement.
While there was no significant difference in general STEM
attitudes of the students in ferms of gender and mother’s
education, there was a difference in father’s education,
mathematics, and science achievement. Following, the
research results were discussed, and recommendations for
policymakers and practitioners were presented.

Keywords:

STEM Attitude, The Transition From Primary School To Middle
School, Fourth-Grade Students, STEM, Atfitude, Primary School.

Intfroduction

n today's 5.0 society, the rapid change in science and
tfechnology has enabled countries to change in many
areas as health, industry, agriculture, technology (Murphy
et al, 2018). In parallel with this change, professions in
science, technology, engineering, and mathematics (STEM)
fields, which are the sources of innovation of today's digital
economies, are predicted to increase visibly compared
to other professions. The demand for professions in STEM
fields in the USA, for instance, will grow as 8% until 2029 (U.S.
Bureau of Labor Statistics, 2021). While the need for experts
in STEM fields is constantly increasing, interest in these fields
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is gradually decreasing in developed and developing
countries; and preference for these fields as a
professionloses popularity (Brophy et al., 2008; Lavonen
et al., 2008; National Research Council [NRC], 2011).
According to Turkish Industry and Business Association
(TUSIAD) estimation, requirement for the STEM-related
employment for 2023 will be approximately 1 million
in Turkey, and about 31% of this need will not be met
(TUSIAD, 2017).

Concerning change in education systems has also
become inevitable to meet the increasing professional
needs of STEM fields and prepare students for an
uncertain future. The uncertainty for today's students
requires them to be prepared for and equipped
with  21st-century skills such as communication,
collaboration, critical thinking, innovation, creativity,
and problem-solving. This requirement has led fo
the adaptation of new and different approaches
info education systems. One of these approaches
is the STEM education approach (Bybee, 2013). STEM
education approach is an educational approach in
which the fields of Science, Technology, Engineering,
and Mathematics are infegrated with daily-life skills
(Stohimann et al., 2012).

The STEM approach has aftracted educators as it
provides individuals with the skills and competencies
necessary for the 21st-century business world (Walton
& Johnson, 2015). Also, this approach is preferred
to increase students’ interest in STEM fields, feach
the STEM-related concepts, and improve students’
literacy and awareness towards these fields (Sari ef
al., 2018). During the period from preschool to higher
education, students can decide which fields they like,
which fields they are good at, and which professions
they will choose (Yildinm, 2021). Consequently, it
is recommended fo infegrate STEM education in
classrooms starting from an early age (NRC, 2011;
Yildinm, 2021) to ensure that students have a positive
aftitude towards STEM fields (Gonzalez, & Freyer, 2014).
STEM education approach is practiced in formal and
informal learning environments in many countries such
as South Korea, England, and the USA (Smith & White,
2019). There are many important reasons explaining
why STEM education is practiced through formal and
informal learning. To name a few, STEM education (1)
enables school-industry connection, (2) improves 21
century skills (Partnership for 21t Century Skills [P21],
(3) attaches importance to vocational high schools
and (4) connects acquired knowledge with daily life
(Guzey et al.,, 2020).

Previous researches have shown that there is a positive
relationship between interest in STEM fields and STEM
career intention (Christensen & Knezek, 2017). Also,
there is a positive relationship between early career

June 2021, Volume 13, Issue 5, 687-697

interest in STEM fields and career choice (Crisp et al,
2009). Besides, there is a positive relationship between
aftitftude towards STEM fields and interest in STEM
careers (Ciftci et al., 2020; Wiebe et al., 2018). Ciftci
et al. (2020) indicated that approximately 43% of the
tfotal variance of interest towards STEM careers derived
from attitudes towards STEM fields. They reported
that atfitude towards STEM was an important factor
in defermining inferest in STEM careers. Therefore, it
is importfant to examine stfudents' aftitfudes tfowards
STEM fields which have an influence on their choices
for future careers.

The literature shows that students' atfitudes towards
STEM careers are not stable in primary and middle
schools (Wiebe et al, 2018), and half of the students
lose their high aftitudes and inferest in STEM fields
when they reach the 8th grade (Allen, 2016). In this
contfext, studies conducted in recent years (Akif Bircan
& Koksal, 2020; Christensen & Knezek, 2017; Ciftci et
al,, 2020; Karakaya & Avgin, 2016; Koyunlu et al., 2020;
Ozcan & Koca, 2019; Yerdelen et al., 2016; Yildirnm &
Selvi, 2017) have focused on determining the attitudes
of middle school students fowards STEM fields and
their career interests in these fields. However, little is
known about what the students' atfitudes towards
STEM are during the fransition from primary to middle
school. Particularly, defermining the affitfudes of
primary school 4th-grade students towards STEM
fields and examining these attitudes according
fo different variables can give important clues fo
policymakers, curriculum developers, teachers, and
researchers on STEM education. Relatively, this study
agimed to determine the primary school students'
attitudes towards STEM, and the following questions
are aftempted to be answered:

- What are the attitudes of primary school
fourth-grade students towards STEM?

- Is there any significant difference in the
aftitudes of primary school fourth-grade
sfudents towards STEM in ferms of gender,
parents' educational background, mathematics
achievement, and science achievement?

Method
Research model

Aiming to determine the afttitudes of fourth-grade
students towards STEM, the survey model was used in
this study. A survey model can be used to analyze the
opinions of the partficipants about an issue or event
or their interests, skills, abilities, attitudes, etfc. It is used
in cases where certain feafures are desired to be
identified (BUyUkozturk et al., 2009).
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Participants

Participants were selected according to the
purposeful sampling method of non-probability
sampling methods. In this sampling, the researcher
decides on the sample fo be conducted, and in
this way, the most suitable sample is selected with
the purpose of the study (Balci, 2016). Choosing the
most suitable sample in the research provides fime
and convenience for the people doing the research
(Patton, 2002). While determining the participants,
we focused on the students with family profiles from
lower levels of socioeconomic status and educational
background. The convenience sampling method was
applied while reaching the participants. The total
number of participants is 221 fourth-grade students
from one of Turkey's western provinces. Table 1
shows the demographic information of fourth-grade
students who voluntarily participated in the study.

Table 1

Demographic Information of Participants

f %

Girl 125 55.6

Gender Boy 96 43.4

Total 221 100

Primary school 68 30.7

Mother’s Middle school 102 462

educational

background High school 51 231

Total 221 100

Primary school 74 335

Father’s Middle school 77 34.8
educational )

background High school 70 317

Total 221 100

Low 10 45

Mathematics Middle 72 326

achievement ngh 139 629

Total 221 100

Low 17 77

Science Middle 71 321

achievement ngh 133 60.2

Total 221 100

Data Collection Tools

Demographic information form and "STEM Attitude
Scale" were used as data collection tools in the study.
The demographic information form developed by the
researchers consisted of students' gender, parents’
educational background, mathematics achievement,
and science achievement.

“STEM Attitude Scale” was developed by Faber et al.
(2013) and adapted info Turkish for primary schools by

Ozyurt et al. (2018). The construct validity of the scale
was tested by the researchers with confirmatory factor
analysis (Ozyurt et al., 2018). The scale has 37-items as
b5-point Likert-type with 4 sub-dimensions, namely:
Mathematics (8), Science (9), Engineering-technology
(9), and 21st century skills (11). In the scale adaptation
study, the Cronbach Alpha reliability coefficients
of Mathematics, Science, Engineering-technology,
21" century skills, and Attitude ftowards STEM were
calculated as .78, .82, .82, 90, and .93 respectively
(Ozyurt et al, 2018). For this study, Cronbach Alpha
reliability coefficients were calculated as .82, .84, .88,
90, and 92, respectively.

Data Collection

The data collection was carried out in 4 stages. Firstly,
possible primary schools to conduct the study were
decided. Following, fourth-grade classroom teachers
working in these schools were defermined. Secondly,
teachers were contacted by felephone and informed
about the research. Eight teachers were willing to
support the research. Thirdly, measurement tfools
were digitized with a Google Form, and the form's URL
address was sent to volunteer feachers. Finally, the
URL address of the form was shared with the students
in virtual classrooms by the teachers. Since the data
collection process was in the pandemic period, no
face-to-face interviews were held with the teachers,
and the data were not collected in the classroom.
With the help of teachers, fourth-grade students
anonymously filled out the form within two weeks.
When the given responses to the form stopped, the
data collection was completed and the data analysis
was started. Since the form was digital and each
guestion had to be answered, the data were obtained
without any errors and losses.

Data Analysis

To determine the stafistical tesfs to be used in the
analysis of the data, it was examined whether the
data showed a normal distribution or not. Kurtosis
and Skewness values of the scores obtained from
the subscales and the scale were in the range of -1
+] (see Table 2), indicating the scores do not deviate
excessively from the normal distribution (Hair et
al, 2019). With the assumption of normality and
homogeneity of variances regarding group scores,
data analysis was conducted through independent
sample t-test and the one-way analysis of variance
(ANOVA) test. In determining the source of the
significant difference between the group averages as
a result of ANOVA test, Scheffe test was used, since the
groups did not have an equal number of participants.

Obtaining significant differences in the data analysis,
Cohen's d was used fo report the effect sizes of these
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differences. As Cohen (1992) guided, Cohen's d effect
sizes were inferpreted as small (0.20), medium (0.50),
and large (0.80). Eta square (n?) was used to report
the effect sizes related to the significant differences
found as a result of ANOVA test, and the values were
interpreted as small (0.01), medium (0.06), and large
(0.14) effect sizes (Buyukdzturk, 2015). Data analysis was
proceeded via SPSS 23 statistical software, tfaking the
significance level as .05.

Results
Students' Attitudes towards STEM

Table 2 shows the descriptive statistics obtained
from the STEM Aftitude Scale and ifs subscales. The
average scores on the STEM affitude scale were,
respectively, “Mathematics” (M = 32.63, SD = 5.36,
out of 40), “Science” (M = 3611, SD = 5.36, out of 45),
“"Engineering-technology” (M = 35.51, SD = 613, out of
45), "21% century skills” (M = 46.78, SD = 615, out of 55),
and “Total” (M =151.02, SD =17.33, out of 185). All of them
were high, indicating that students had a positive
learning aftitude towards STEM.
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STEM Attitude and Gender

Table 3 presents independent t-test results examined
if there was any gender difference in the primary
school 4™M-grade students’ STEM aftitudes.

As shown in Table 3, a statistically significant difference
was identified in “Mathematics” (t = 2.02, p < .05) and
“Engineering-technology” (t = 3.48, p < .01). While the
female students’ scores (M = 33.30, SD = 5.35) on the
“Mathematics” were significantly higher than the
male (M = 31.80, SD = 5.29), the male students’ scores
(M = 3710, SD = 4.87) on the “Engineering-technology”
were significantly higher than the female (M = 34.3, SD
= 6.71). The Cohen'’s d effect sizes were, respectively,
0.27 and 0.47, suggesting a small and medium effect
size. Except for the “Mathematics” and “Engineering-
tfechnology” subscales, no ofther subscales and total
scale scores revealed significant differences between
the male and female students.

STEM Attitude and Mother’s Educational Background

Table 4 shows the descriptive findings and one-way
analysis of variance (ANOVA) results of the STEM

Table 2
Descriptive Findings
N M SD Min Max Skewness Kurtosis
Mathematics 221 32.63 5.36 18 40 -.61 -26
Science 221 3611 5.36 20 45 -32 -26
Engineering-technology 221 36.61 613 18 45 -.36 -.28
21 century skills 221 46.78 615 28 55 -43 -24
Total 221 151.02 17.33 100 185 -21 -18
Table 3
T-Test Results of Attitude Scale Towards STEM According to Gender
N M SD df t [e) Cohen’s d
Girl 125 333 535 219 2.02 0.04 0.27
Mathematics
Boy 96 31.8 5.29
Girl 125 36.3 5.42 219 0.72 0.47 0.09
Science
Boy 96 35.8 5.30
Girl 125 343 6.71 219 3.48 0.00 0.47
Engineering-tfechnology
Boy 96 371 4.87
Girl 125 47.2 6.20 219 116 0.25 015
21" century skills
Boy 96 46.2 6.07
Girl 125 1511 18.30 219 0.06 096 0.00
Total
Boy 96 150.9 16.08

690



STEM in Transition from Primary School to Middle School / Karalar, Sidekli & Yildirim

attitude scale and its subscales, according fo the
mother's educational background. There was no
significant difference in scale and its subscales in ferms
of mother’s educational background. This indicated
that mother’s educational background did not play a
role in STEM afttitudes of the students.

Stem Attitude and Father’s Educational Background

Table 5 shows the descriptive findings and one-way
analysis of variance (ANOVA) results of the STEM
attitude scale and its subscales, according fo the
father’s educational background. As seen in Table
5, significant differences were found in “Science” (F
= 951, p < .01) and “Total” (F = 3.71, p < .05). The eta-
square (n?) effect sizes were, respectively, 0.08 and
0.03, suggesting a medium and small effect size.
No significant father's educational background
differences were found in other subscales. This
indicated that father’s educational background did
play a role in STEM afttitudes of the students.

The Scheffe test results showed that the difference
between the mean scores of the students in “Science”
was due to the significant difference among students

Table 4

whose fathers were high school graduates and
primary school graduates (t = 3.93, p <.01), and among
students whose fathers were high school and middle
school graduates (t = 3.66, p <.01). Students whose
fathers were high school graduates had statistically
significantly higher attitudes than students whose
fathers were primary (M = 34.90, SD = 4.73) and middle
(M = 35.20, SD = 5.53) school graduates. The Cohen'’s
d effect sizes were, respectively, 0.66 and 0.60,
suggesting a medium effect size.

In ferms of the difference between the scores
obtained from the scale total, the Scheffe test results
showed that this difference was due to the difference
between the students whose fathers were high school
and middle school graduates (f = 2.48, p <.05). On
the other hand, there was no significant difference
between students whose fathers were high school
graduates and primary school graduates (f = 2.25, p >
.05). However, due to the absence of zero value in the
95% CI [-0.71, -0.04], regarding the effect size, it could
be accepted that there was a significant difference
among these groups in favor of the students whose
fathers were high school graduates. Students (M =
156.00, SD = 17.60) whose fathers were high school

An Analysis of STEM Attitude and Mothers’ Educational Background

(1) Primary School (2) Middle School (3) High School
(n=68) (n=102) (n=51)
Mean SD Mean SD Mean SD F o)
Mathematics 32.0 5.75 325 5.22 337 5.03 1.49 0.22
Science 367 5.32 35.6 541 37.6 512 2.79 0.06
Engineering-technology 36.0 5.22 34.6 6.72 36.7 5.83 246 0.08
271t century skills 479 5.57 46.0 6.58 46.7 5.88 1.86 016
Total 162.0 169 149.0 7.7 165.0 16.7 21 012
Table 5
An Analysis of STEM Attitude and Fathers’ Educational Background
(1) Primary School (2) Middle School (3) High School
(n=74) (n=77) (n=70)
Mean SD Mean SD Mean SD F g} SchifseT
Mathematics 3210 5.37 32.20 5.55 33.60 5.07 1.75 018 -
Science 3490 473 35.20 5.63 38.30 519 9.51 0.00 3?:21
Engineering-tfechnology 35.40 5.30 34.80 719 36.40 5.62 1.36 0.256 -
21" century skills 46.70 6.36 46.40 6.79 47.30 6.24 0.36 0.70 -
Total 149.00 14.20 149.0 19.20 166.00 17.60 371 0.03 ;’:21
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graduates had stafistically significantly higher STEM
attitudes than students whose fathers were primary
(M =149.00, SD = 14.20) and middle (M = 149.00, SD =
19.20) school graduates. The Cohen's d effect sizes
were, respectively, 0.41 and 0.37, suggesting about
medium and small effect size.

STEM Attitude and Science Achievement

This sfudy also examined the role of science
achievement in primary school 4"-grade students’
STEM afttitudes dispositions. Students’ science
achievement was categorized into three groups; low is
within less than 50 points, middle is 50 to 75 points, and
high is more than 70 points. Table 6 shows the results
of the one-way variance analyses (ANOVA). As shown
in Table 6, except for “Engineering-technology” (F =
1.06, p > .05), statistically significant differences were
identified in "“Mathematics” (F =13.00, p < .01), “Science”
(F=2190, p <.01), and "21¢" century skills” (F = 12.00, p<
.01), and “Total” (F = 15.6, p< .01). The eta-square (n?)
effect sizes were, respectively, 011, 017, 010, and 013,
suggesting a large effect size. That is, students’ science
achievement did play a role in STEM attitudes except
for the "Engineering-technology” subscale. This also
shows that the science and engineering-technology
disciplines could not be adequately dealt with in the
context of Turkey.

Scheffe test results showed students with high science
achievement on the “Mathematics” was statistically
higher than those of middle level (t = 396, p < .01)
and low level (t = 393, p < .01). The Cohen's d effect
sizes were, respectively, 0.92 and 0.87, suggesting a
large effect size. Similarly, students with high science
achievement on the “Science” was statistically higher
than those of middle (t = 6.24, p <.01) and low (t =3.40, p
<.01). The Cohen’s d effect sizes were, respectively, 0.92

June 2021, Volume 13, Issue 5, 687-697

and 0.87, suggesting a large effect size. In ferms of “27¢
century skills”, attitudes of students with high science
achievement were statistically higher than the middle
(t=4.66, p <.01), and aftitudes of students with middle
science achievement were stafistically higher than
low (t = 314, p < .01). The Cohen'’s d effect sizes were,
respectively, 1.20 and 0.85, suggesting a large effect
size. These findings mean that students with high
science achievement have higher “Mathematics”
and “Science” atfitfudes than those of middle and
low, and as their success in science increases, their
aftitudes towards the “21" century skills” also increase.

Aftitudes of students with high science achievement
on the fotal scale was statistically higher than those
of middle (t = 453, p < .01) and low (t = 410, p < .01).
The Cohen's d effect sizes were, respectively, 0.67 and
1.67, suggesting a medium and large effect size. This
means that sfudents with high science achievement
have higher STEM attitudes than those of middle and
low ones.

STEM Attitude and Mathematics Achievement

This study also examined the role of students’
mathematics achievement in primary school 4M-
grade students’ STEM attitudes dispositions. Students’
mathematics achievement was categorized into
three groups; low is within less than 50 points, middle
is 50 to 75 points, and high is more than 70 points. Table
7 shows the results of the one-way variance analyses
(ANOVA). As shown in Table 7, except for “Engineering-
technology” (F = 0.07, p > .05), statistically significant
differences were identified in “Mathematics” (F = 5.40,
p < .01), “Science” (F = 4.24, p < .01), and “21" century
skills” (F = 6.61, p < .01), and “Total” (F = 15.9, p < .01). The
eta-square (n?) effect sizes were, respectively, 0.25,
0.04, 0.06, and 0.12, suggesting a large, small, medium,

Table 6
An Analysis of STEM Attitude and Science Achievement
(1) Low (2) Middle (3) High
(n=17) (n=71) (n=133)
Mean sD Mean sD Mean  SD F Scheffe
test
Mathematics 28.80 510 31.00 5.46 34.00 4.88 13.00 0.00 9?:;
Science 33.60 4.64 33.40 497 3790 492 2190 0.00 33:;
Engineering-technology 35.30 4.66 34.70 5.36 36.00 6.64 1.06 0.35 -
21st century skills 4090 6.25 4590 515 48.00 616 12.00 0.00 g : 1
Total 139.00 16.8 145.0 14.20 166.00 17.2 16.6 0.00 33:;

Note. Low = less than 50 points; Middle = 50 to 75 points; High = more than 75 points
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and large effect size. That is, students’ mathematics
achievement did play a role in STEM attitudes except
for the “Engineering-technology” subscale. This
also shows that the mathematics and engineering-
tfechnology disciplines could not be adequately dealt
with in the context of Turkey.

Scheffe test results showed that attitudes of students
with  high mafthematics achievement on the
“"Mathematics” were statistically higher than those
of middle (t = 5.79, p < .01) and low (t = 692, p < .01).
There was also a significant difference in aftitudes of
students with middle mathematics achievement on
the “Mathematics” compared to those of low (t = 4.22,
p < .01). The Cohen’s d effect sizes were, respectively,
0.84, 2.26, and 142, suggesting a large effect size.
Similarly, attitudes of students with high mathemaftics
achievementonthe 21 century skills” were statistically
higher than those of middle (f = 2.72, p < .05) and low
(t = 280, p < .05). The Cohen's d effect sizes were,
respectively, 0.40 and 0.92, suggesting about medium
and large effect sizes. On the other hand, there
were no significant differences in stfudents' “Science”
attitudes (p > .05). However, due to the absence of
zero value in the 95% ClI [-1.34, -0.04] and [-0.62, -0.05],
regarding the effect sizes, it could be accepted that
aftitudes of students with high science achievement
on the “Science” subscale were statistically higher
than those of middle and low achievement. The
Cohen's d effect sizes were, respectively, 0.33 and 0.69,
suggesting a small and medium effect size. This means
that students with high mathematics have higher “271¢
century skills” and “Science” attitudes than those of
middle and low, and as their success in mathematics
increases, their attitudes towards the “Mathematics”
subscale also increcase.

Aftitfudes of sftudents with high mathematics
achievement on the fotal scale were statistically
higher than those of middle (t = 3.98, p < .01) and low (t
= 4.41, p < .01). There was also a difference in attitudes
of students with middle mathematics achievement
compared to ones with low achievement (t = 257, p
< .05). The Cohen'’s d effect sizes were, respectively,
0.59, 1.44, and 0.89, suggesting a medium, large and
large effect size. These findings mean that as their
mathematics success increases, their STEM attitude
also increases.

Discussion

This study aimed to examine the STEM aftifudes of
primary school 4™"-grade students. Particularly, this
descriptive study aimed to reveal whether students’
attitudes fowards STEM significantly differ according
tfo gender, parents' educational background, science,
and mathematics achievements.

In terms of general STEM afttitudes, results show that
students have high STEM aftitudes. This finding is in
parallel with many studies in the literature (Karakaya
& Avgin, 2016; Ozcan & Koca, 2019; Yildirm & Selvi,
2017; Yerdelen et al.,, 2016). Students' STEM afttitudes
and interests are high at an early age, but they may
decrease over fime (Allen, 2016). Since students’
affitudes towards STEM affect their early career
choices in STEM fields (Brophy et al., 2008), determining
it from an early age is necessary.

The results show no significant difference in STEM
atftitudes of the students in terms of gender. This
finding is parallel to many studies (Aydin et al., 2017;
Balgin et al, 2018; Brown et al, 2016; Ciftci et al,

Table 7
An Analysis of STEM Attitude and Mathematics Achievement
(1) Low (2) Medium (3) High
(n=10) (n=72) (n=139)
Mean SD Mean SD Mean SD F P SChfgSeT
3>2
Mathematics 23.80 413 30.50 4.25 34.40 491 5.40 0.00 3>1
2>1
Science 33.20 5.35 3510 51 36.80 5.37 4.24 0.02 331%
Engineering-technology 32.30 5.31 34.80 6.20 3610 6.07 2.64 0.07 -
21st century skills 42.30 712 45.40 5.65 47.80 6.09 6.61 0.00 %i%
3>2
Total 132.00 16.50 146.0 1710 165.00 15.9 15.40 0.00 3>1
2>1

Note. Low = less than 50 points; Middle = 50 to 75 points; High = more than 75 points
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2020; Ozyurt et al, 2018). Ozyurt et al. (2018) found
no significant difference between primary school
student's aftitudes fowards STEM and gender. On
the other hand, in this study, it was found that girls’
aftifudes fowards mathematics were higher than
boys’, while boys’ aftitudes were higher than girls’ in
engineering and technology. This finding coincides
with the results of the research conducted by Ciftci et
al. (2020) and Koyunlu Unld & Dokum (2020). Similarly,
there are studies showing boys are more interested
in engineering than girls and the perception that
engineering is a more suifable profession for men
(Capobianco et al.2011; Ketenci et al.,, 2020; Knight &
Cunningham, 2004; Yildinm & Tark, 2018). There are
also studies indicating that student's aftitudes towards
STEM change depending on gender (Christensen &
Knezek 2017; Karakaya et al., 2018). These studies show
that boys’ attitudes fowards STEM are higher than
girls’ (Reinking & Martin, 2018; Legewie & DiPrete, 2014).
Gender pressure can be the major rationale for this
conclusion (National Science Foundation [NSF], 2003).

When STEM afttitudes of the students are examined in
tferms of parents' educational background, the findings
show that sfudents' STEM attitudes do not differ
according fo their mothers' educational background,
but they do in terms of their fathers' educational
background. Students whose fathers are high school
graduates have higher Science and STEM aftitudes
than students whose fathers are middle and primary
school graduates. Sivrikaya (2019) also has reached a
similar finding. Similarly, Fan (2003) has indicated that
students' STEM aftitudes differ according to parents'
educational background. As opposed fo these
findings, Aydin et al. (2017) have stated no difference
in the sfudents' attitudes towards STEM regarding
parents' educational background. Families, mothers
in particular, with low socio-economic and education
level generally work in agriculture and service sectors,
so it may have effect on these results.

In ferms of students’ science and mathematics
achievement, the results show fthat students'
mathematics, science, 21" century skills, and STEM
aftitudessignificantly differ,except forengineering and
tfechnology. Also, the findings show that as students'
science achievement increases, their 21 century
skills aftitudes increase; as students' mathematics
achievement increases, mathematics and STEM
aftitudes increase significantly. Previous studies show
that sfudents' academic achievements positively
affect their attitudes tfowards STEM (Karakaya et al,,
2018; Olivarez 2012). There is a posifive relationship
between students' science and mathematics
achievements and their atfitudes fowards these
courses (Liu et al., 2011). Previous research results are
consistent with the results of the study.
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Conclusion

The research reveals that students move from primary
school fo middle school with a high STEM aftitude. In
this fransition, girls' attitudes towards mathematics
and boys’ fowards engineering and technology are
seemingly higher. The tendency in engineering and
fechnology attitudes differs only in favor of male
students but does not differ significantly in parents'
educational background, science and mathematics
achievement. While there is no significant difference
in STEM afttitudes of the stfudents according fo gender
and mothers’ educational background, there is
a difference in fathers’ educational background,
mathematics and science achievement.

Implications for Policy and Practice

If the high level of aftitude in the transition to
middle school can maintain during the secondary
school period, students' career preferences towards
STEM fields may increase. For this reason, it s
recommended fo make changes in middle school
curricula. Instructional interventions depending on
the curriculum changes may include STEM-based
design-oriented activifies in which knowledge turns
into products.

It is striking that although the girls have high atfitudes
towards mathematics; their attitudes fowards
engineering and fechnology are low. If there is no
intervention in the primary school period, it may
confinue during the middle and high school periods
(Ketenci et al., 2020). Therefore, instructional activities
can be organized to increase girls' engineering and
tfechnology afttitudes. With after-school and summer
camp activities for girls, their design and production
skills can be improved. Raising girls' engineering and
tfechnology attitudes at this age can positively affect
career choices in forward-looking engineering and
computer science fields.

Another important result of the study is that there is no
significant difference in engineering and fechnology
atftitudes of students with high mathematics and
science achievements from other levels of education.
It may indicate that STEM applications are not
sufficiently implemented in primary school. Updating
primary school curricula to include STEM activities
can both increase students' existing STEM aftfitudes
and make it easier to increase girls’ positive attitudes
fowards engineering and technology.

Limitations
This study has some limitations. The first limitation of

the study is that the number of fourth-grade primary
school studenftsislimited; therefore, the generalizability
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is low. This means that findings cannot be interpreted
to reflect all fourth-grade primary school students in
Turkey. However, research findings will make a sense in
understanding fourth-grade primary school students’
attitudes towards STEM. The second limitation of the
study is that when examining the students' aftitudes
tfowards STEM, the variables were gender, parents’
educational background, science achievements,
and mathematics achievements. Different variables
can be used in fufture studies. The third limitation of
the study is that it is a quantitative study, and STEM
aftitfudes of students can be investigated in more
depth with qualitative studies.
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Abstract

This article is aimed fo demonstrate how language policy at
the local schoollevel may create space for franslanguaging.
Focus is on a Mother Tongue (MT) classroom for Somali in a
primary school in Sweden by way of an analysis of layers
of language policy, with focus on spatial aspects. The
empirical material consists of policy documents, inferviews
and observations documented through field notes and
photographs from an MT Somali classroom with grade six
students. Through the use of a framework of language
policy as layered and linguistic landscaping with a focus
on aspects of time, place and social factors, the analysis
shows how the mother fongue classroom may constitute
a demarcated room, while simultaneously inferacting
with ofher spaces both inside and outside school. The
understanding of policy as layered made power relations
visible in terms of language that moves between layers.
It also made visible how school discourses shift between
micro/macro, management/practice and inside/outside in
the creation of space dominated by Somali and Swedish. It
became apparent that an environment that supports the
use of Somali inside the MT classroom may increase the
likelihood of the pupils using Somali outside the classroom.

Keywords:

Language Policy, Mother Tongue Education, Sweden, Primary
School

Introduction

N the 1960s, Sweden has mandated Mother Tongue Tuition
(MTT), previously called home language instruction, to
students in compulsory school who use another laonguage
than Swedish at home. The overall objective, as described
in the natfional curriculum for compulsory school, is to
support pupils in the development of their mother tongue
(SNAE, 2018: 86). The common language of insftruction in
Swedish primary school is Swedish, with English being a
core subject. MTT is offered for students who use another
language than Swedish in their home setting but is not an
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obligatory subject (SFS, 2010:800; see also Hyltenstam
& Milani 2012). The aim of the subject is according to
the national curriculum to help students to “develop
knowledge in and about the mother tongue” (SNAE,
2018: 86). The concept mother tfongue (MT) may be
problematic for several reasons, but we will use it in
this article to refer to the specific school subject in the
Swedish national curriculum.

Despite its long tfradition and the strong support it
receives in both official contexts and research, reports
(SI, 2012; Spetz, 2014) and research relating to MT (Avery,
2016; Ganuza & Hedman, 2015; Lainio, 2013; Reath
Warren, 2013;) show deficiencies in the implementation
of MT policy. Previous studies have highlighted the
oftfen marginalised role of MT teachers in the Swedish
school context in ferms of the ambivalent position
of the school subject, lack of MT teacher education,
employment status and relation to other teachers
categories (Ganuza & Hedman, 2015; Jonsson-Lilja,
1999; Reath-Warren, 2013; Wigerfelt, 2004). There is a
clear gap between the ambitions expressed in official
policy and the reality of MT, as described in research
and reports on the organisation of MT classes (see,
for example, Norberg Brorsson & Lainio, 2015; SI, 2012).
Reports point fowards exfensive structural problems
(for example, Spetz, 2014) and the impossibility of
achieving the ambitious goals relating fo MT as stafted
in the Swedish Education Act, the national curriculum
and syllabi for the MT, when the limited number of
allotted teaching hours is considered. (See also Rosén,
Straszer, & Wedin 2019a.)

Research by, for example, Baker (2011), Cummins
(2017) and Garcia (2009) emphasize the importance
of opening spaces for students with a migrant

background to use and develop their linguistic
repertoire by creating what (Wei, 2011) termed
translanguaging spaces, that is arenas for

franslanguaging practices created through processes
of franslanguaging. Earlier studies (Straszer, Rosén,
& Wedin, 2020) positioned MT classrooms as spaces
where complex diaspora situations and nationalities
may be negotiated and where language hierarchies
and issues of language policy are made more visible
(Straszer, Rosén, & Wedin, submitted). In this article we
direct our focus tfowards local language policy and
its influence on spatial aspects of MT in a primary
school in Sweden. The aim of the article is to study
how language policy at the local school level may
create space for translanguaging, and we do this by
focussing on a selected MT classroom.

Theoretical basis

The theoretical framework of this study includes a
critical and post-structural perspective on education
and language that highlights questions of power, such
as voice, agency and investment (Block, 2007; Norton,
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2013; Pavlenko & Blackledge, 2004). Considering the
marginalised role of MT identified in previous studies,
aspects of power and empowerment are important
when trying fo understand its marginalised role in
school. An important requirement for successful
spatial infegration of MT is local school policy, where
physical, temporal and social space is created for
MT. We aim to analyse how local school policy may
creafe space for translanguaging, with focus on
one specific MT classroom. Here we will build on Li
Wei's use of the concept tfranslangauging space
described as being both an arena for franslanguaging
practices and a space created through the process
of translanguaging. Moreover, translanguaging
“creates a social space for the multilingual language
user by bringing together different dimensions of
their personal history, experience and environment,
their attitudes, beliefs and ideology, as well as
their cognitive and physical capacity info one
coordinated and meaningful performance, which
then becomes a lived experience” (Wei, 2011, p. 1223).
For the analysis of spatial aspects of language policy,
linguistic landscaping (see Blommaert, 2013; Straszer,
2017; Straszer et al., 2020) will be used, where issues
relating to space in terms of i) physical/material, ii)
temporal and iii) social aspects are considered. We
will first present the theoretical ground used here for
the study of language policy and then the basis for
franslanguaging space.

Understanding language policy at the local school
level through layers

Based on a critical theoretical framework, social
power relations and ftheir mirroring in educational
structures and inferaction patterns for students’
learning and identity processes depend on how
language policy is implemented explicitly as well as
implicitly (Hornberger & Johnson 2017). Building on
Cummins (2005) and Spolsky (2004), we thus consider
language policy as both official documents as well
as implicit language norms and perceptions. Ricento
and Hornberger (1996) used the metaphor of an onion
fo create an understanding of policy as layered,
and Hornberger and Johnson (2017) developed the
metaphor further by falking about policy as opening
or closing spaces for multilingual practices.

Bonacina-Pugh (2012) described the relation between
policy and practice as comprised by three closely
infertwined elements: 1) management, 2) ideology
and 3) practised language policy. Language policy
is constructed and negoftiated in and between these
layers. In our case the declared language policy, such
as the Swedish Education Act (SFS 2010:800), and the
perceived policy among school leaders, teachers and
students, as well as their perceptions about language,
affect the opportunities students have to use and
develop their linguistic repertoire on a daily basis,
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both inside and outside the classroom. Thus, language
policy influences spaces for multilingualism through
interaction between these layers. Understanding
policy as consisting of multiple layers (see Blommaert
& Maly, 2014) enables an analysis of agentive powers
influencing and intersecting each ofther in complex
ways (Ricento & Hornberger, 1996). Thus, in this artficle
we follow Hornberger and Johnson (2017) by creating
understanding of how space for multilingual practices
such as franslanguaging may be opened and closed,
with focus on the importance of how actors act and
move between policy layers is in focus.

The three layers illustrate the close relation between
practice, an explicit language policy and attitudes
in relation to practised language policy, while the
importance of understanding the role of language
policy in educatfional seffings is emphasized. Here
we will use Bonacina-Pugh’'s model to analyse the
influence of language policy on the MT classroom
as space for multiingual practices, focusing the
management level and practices af the classroom
level. Thus, Bonacina-Pugh's third element, the
perceptions of those involved, will not be analysed
in depth here as our focus is on the relation between
managed and practised language policy at the local
school level.

Space for translanguaging

Several scholars (Garcia, 2017) emphasise the
importance of creating spaces for students’ multiple
language resources. In particular, they highlight the
importance of supporting students diverse linguistic
repertoires that may differ from the language of
instruction— languages that are offen invisible and
considered less important in the educational sefting.
With our focus on spatial aspects of the MT classroom,
we see physical, temporal and social aspects as
valuable for an understanding of how spaces are
opened and closed for sfudents’ diverse linguistic
repertoires.

According to Ronnlund and Tollefsen (2016), schools
and classrooms may be perceived as public spaces,
that is as ideologically and institutionally designed
fo “do something” (Ronnlund & Tollefsen, 2019, p. 163,
our translation). When people appropriate these
rooms, it becomes interesting to distinguish between
on the one hand a dominant and on the other hand
an appropriated space (Lefebvre, 1991). According to
Lefebvre, there are clear power relations between
dominant and appropriated rooms where the
dominant is superior to the appropriated. At the same
fime, appropriated rooms are contfinuously creafted
and have an important role in society. One example
is graffiti, which may be perceived to be an example
of appropriated space that persists despite thwarting
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authorities (see Straszer & Wedin, 2018).

The classroom constitutes a social space, where
the particular place, the physical classroom at a
certain point in time, displays a specific mix of social
relations, including a particular sense of belonging
(cf. Wei, 2011, pp. 1222-1223). Li Wei (2011, p. 1223) uses
franslanguaging space both for a social space that is
open for tfranslanguaging as a social practice as well
as for the space created through franslanguaging
practices. Translanguaging space in educational
settings may thus be understood to be a space where
students’ linguistic repertoires are acknowledged and
valued. This means that franslanguaging spaces are
physical, fimely and social spaces and, according to
Zhu, Liand Lyons (2017), express the dynamic, complex
and interconnected nature of multilingual inferaction
where new meanings are co-produced. (See also
Straszer et al. submitted)

To develop knowledge about spatial aspects of MT
classrooms, linguistic landscaping as theory and
methodis relevant (Landry & Bourhis, 1997). The concept
has been used principally to show how public spaces
are symbolically constructed, by the description
and interpretation of how language is visually used
in  multilingual setftings (Ben-Rafael et al, 200¢;
Shohamy & Gorter, 2009; Blommmaert, 2013). Linguistic
landscaping as a research method may confribute
tfo an understanding of linguistic hierarchies. It may
also make visible what languages are perceived
to be relevant and/or are given status in a certain
space so that conclusions can be drawn as to how it
is influenced by local language policies. Lately, there
has been increased interest in landscaping within the
contfext of school, schoolscaping (e.g. Szabo, 2015;
Straszer, 2017; Straszer et al. 2020; Straszer & Kroik, in
press). The concept schoolscape is defined by Brown
(2012, p. 282) as being a “school-based environment
where place and text, both written (graphic) and
oral, constitute, reproduce, and transform language
ideologies”.

Using schoolscaping as an analytical tool, we do
not approach multilingualism  as something that
individuals have or do not have; rather, it is perceived
as something that the environment can make
possible by way of organisational structures and
interactional patterns. This implies the perception that
the classroom does something to those who inhabit
it, namely students and teachers, and vice versa as
these in interaction semiotically create and modify the
room. As emphasized by Blommaert et al. (2005), the
space is there before any activity starts and it friggers
certain activities and actions. At the same time, the
space is inhabited and appropriated by people, who
may be teachers and sfudents whose goals may
differ. The room may also have restrictions concerning
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participation and repertoire, such as which language
should be used, and may have various time-related
restrictions, which actualises issues of language policy,
such asissues regarding who may entfer the room, who
is given voice and what spaces for diverse language
resources are opened and closed.

The analysis of language policy at the local school
level with a focus on space enables the study of
condifions and processes at the micro level as
contingent resources in relation to the macro level.

To study how language policy af the local school level
may create space for franslanguaging in one specific
MT classroom, the following research questions will
guide the analysis:

1. What language policies at the management
level become visible in relation to the MT
classroom?

2. What practised language policy becomes
visible through physical, temporal and social
aspects of the specific MT classroom?

The answers to these questions will then allow for an
analysis of how the mulfilayered language policy at
this particular primary school in Sweden facilitates the
MT classroom as a translanguaging space.

Method and data

The empirical material that was analysed was
produced in fwo research projects. The first project
was an action research project in a primary school,
which is here called Forest School’. The second
project focused on MT and Study Guidance through
the Mother Tongue (SGMT) and was carried out in
two municipalities and at five schools, of which Forest
School was one. The data analysed here is from Forest
School. Other development projects were carried
out at Forest School at the same time, and these
were led by the school’'s head teacher and teachers
of Swedish as a second language (see Wedin, 2017;
Wedin & Wessman, 2017). These development projects
were not explicitly part of the two research projects;
however, because they focused on developing local
school policy, which was monolingual Swedish-only,
into becoming a multilingual policy that incorporated
Table 1.

Material used

June 2021, Volume 13, Issue 5, 699-711

students’ linguistic diversity, they influenced the
research and, in particular, the classroom chosen
here, that being the MT classroom for Somali.

The two projects were inspired by linguistic
ethnography because of their focus on relations
between language use and the social, cultural,
economic and sociopolitical contexts that surround
the linguistic practice (Creese, 2008; Copland & Creese,
2015). Linguistic Ethnography enables an analysis
of language policy as multilayered (Canagarajah,
2006; Hornberger & Johnsson, 2017; Zeichner, 2001).
In the two projects, data was collected by way of
observations in classrooms and the school setting, as
well as by way of inferviews. Local policy documents
were used, such as 1) Policy for Newly Arrived Students’
Learning 2) Action Plan for the Reception of Newly
Arrived Students with Another Mother Tongue than
Swedish, 3) International Development Plan 2014-2016,
and 4) Policy on Swedish as a Second Language'™

Besides thelocal policy documents, the main data used
is from olbservations in the school, its classrooms (140
hours) and the school yard (70 hours). For this article,
in particular observations from one MT classroom will
be used, that being the classroom for Somali with
students in grade six, aged 12-13 years. Observations of
five lessons, 60 minutes each, were documented using
field notes and photographs. One lesson was video-
recorded. Analyses of policy documents, inferviews
with teachers and olbservations on school premises,
including the school yard, formed part of the first
project. The MT teacher, students and the specific
classroom were included in both research projects
despite the projects having different aims and focus.

In this linguisfic, ethnography-inspired piece of
research and not least in the action research project,
guestions concerning vicinity and respect were
crucial. The study was approved by the regional
ethics review board. The participating MT feacher,
the sfudents and ftheir guardians were informed
about the aim of the study, and written consent was
given for partficipation. Because school activities may
present challenges, particular regard was shown to
ensure that nobody was harmed during the sfudy.
Furthermore, material is presented in such a way as to
prevent the idenftification of parficipants.

Classroom obser-  Video-re- Photographs Policy docu- Interviews Observations on
vations with field  cordings menfts school premises, in-
notes cluding the school
yard
Project 1 About140 hours School premises Four docu- MT teacher About 40 hours
in fotal ments and three class
teachers
Project 2 5 lessons, 60 mins  1lesson MT classroom MT teacher and About 30 hours

each, from the
Somali classroom

two head feach-
ers
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The analysis of the selected MT classroom, a classroom
for Somali, is based on Bonacina-Pugh's (2012) three
layers focusing on the specific sociocultural confext.
In the analysis, space for multilingualism has been
analysed by identifying physical, tfemporal and social
aspects of space. As a first step, language policy at
the management level in Forest School was analysed
using policy documents, interviews and field nofes from
observations at school level. The second step involved
the analysis of practised language policy in the Somali
MT classroom using schoolscaping, the material used
being photographs, fieldnotes from observations
and video-recordings in the classroom. In this step,
physical, temporal and social aspects of language
policy were analysed in relation to the specific room.
We approached the material with a focus on i) the
location of the classroom within the school, ii) when
it is used and iii) by whom the classroom was used.
This step also involved the analysis of who has a voice
and which language has a place. During the third
step the analysis was oriented fowards practised
language policy using field notes from observations
of practices inside and outside the classroom. Here,
special interest was directed at tfemporal and social
aspects of spaftiality and language norms.

Findings

To study how language policy atf the local school level
may create a space for franslanguaging in Mother
Tongue Tuition, we begin by using Bonacina-Pugh's
layers (2012), which focus on the management level
and practice level. These we discuss under separafe
headings below. The analysis of practised language
policy starts with physical aspects of the Somali MT
classroom, followed by temporal and social aspects.

Language policy at the management level in the
selected school

Forest School is located in an area with high relocation
and mobility among inhabitants, and many households
can be described as low socio-economic. Due to a
large number of people with a Somali background
locating there in recent years, the number of students
studying Somali in MT was high: in some classes, more
than 50% of students. Access to qualified teachers
at the school was limited, but despite this challenge,
the school administration, with its head teachers and
tfeachers of Swedish as a second language (SSL),
had consciously developed school policy by way of
collaboration in study circles, in-service fraining and
tfeam discussions. Here it can be mentioned that not
only class teachers but also recreatfional feachers,
MT teachers and Study Guidance Assistants in the
Mother Tongue (SGMT assistants, see Rosén, Straszer,
& Wedin, 2019b) took part in at least some of the
activifies. Also involved were lunchroom and janitorial

staff. As evident, work with local school policy involved
every staff member, and the focus of activities was
fo increase their knowledge about the conditions for
learning of newly arrived students who did nof have
Swedish as their mother tongue. The explicit aim of
such efforts was to create opportunities for students
to develop their language skills, which in turn would
increase their ability to learn.

The development work resulted in a local policy for
multilingualism and the integration of MT in other
school activities. The policy was expressed in formal
school documents and could be observed in the
school premises as well, through posters, pictures and
booklets displayed on the walls of the school and
boards where diverse languages were made visible.
The school documents that were developed
included a Policy on Swedish as a Second language
, including issues about assessment and organization
of the education. Other policy documents that were
developed were an International Development
Plan (2014-2016); an Action Plan for the Reception of
Newly Arrived Students with Another Mother Tongue
than Swedish and Policy for Newly Arrived Students’
Learning.

The infernational development plan identified three
areas fo prioritise: i) internationalisation, ii) multilingual
students’ learning and iii) reception and education
of newly arrived students. Through various activities,
all school staff were expected to find ways to adapt
their instruction, and to increase their knowledge and
understanding of other languages and cultures from
an international perspective. The policy for Newly
Arrived Students’ Learning sfated, with a manifest
intertextuality to popular research in the field of
multilingualism and intercultural learning, that the
school needed to make visible multilingualism by:

- Reading and producing bilingual fexts and
books

- Cooperating with SGMT assistants and MT
feachers

- Including  bilingual
language workshop

- Allowing newly arrived students fo write in their
MT

- Displaying multilingual posters on the walls

- Displaying students work in their MT

- Using the school blog to inform students and
parents about activities in different languages

- Creating teacher exchanges with schools in
the UK and Canada

- Corresponding with students in the UK in English
and in the MT

- Writing fests in Swedish and English for students
to complete, the results of which are then
compared

feaching during the
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The policy further states that there MT feachers,
SGMT assistants and feachers in Swedish as a second
language teachers should work fogether fo organise a
language workshop for newly arrived students where
instruction is in both Swedish and the MT. The Action
Plan for the Reception of Newly Arrived Students with
Another Mother Tongue than Swedish has a section
about MT, stating that MT teachers for Somali and
Kurmaniji are employed at the school and that having
multilingual staff is very important for interculturalism.
The policy further states that the presence of MT
tfeachers at school throughout the day, not only
after regular school hours, increases opporfunifies
for planning and working together in relation fo
multilingual students. MT teachers are positioned as
“key individuals” in the school sefting, as they are able
to support other colleagues.

Tosumup, the analysisof language policy development
af the management level shows that MT teachers are
positioned as imporfant because they can support
both students and feachers. Previous research
(Ganuza & Hedman, 2015; Jonsson-Lilja, 1999; Svensson
& Torpsten, 2013) highlights the marginalised position
of MT teachers; however our analysis shows how the
local documents, with explicit reference to popular
research in the area of multilingualism, formulate a
policy whereby MT teachers are positioned as “key
individuals” and where students’ MT are o be given
space notjustin MT but also in the entire school setting.

Practised language policy: physical aspects of the
Somali MT classroom

Our analysis of practised language policy begins with
the physical aspects. As part of the analysis, we will
first present the physical context of the Somali MT
classroom.

At this school, the female staff who had a Somali
background wore clothes that could be immediately
associated with perceptions of Somalia — what we
here term Somaliness. With Somaliness we mean
feaftures at the school that made identities relating
to the geopolitical place of Somalia visible, as well
as perceptions about Somalia,v thus Somaliness as
dynamic and negoftiated in the local context. One
example is a particular type of shawl. Other students
also wore shawls, but a specific design became
indexical for Somaliness and the use of Somali. Thus, a
particular type of shawl was atfributed to Somaliness
in this particular contexf, and girls and women
who had a Somali background made Somaliness
particularly visible by their presence. Somali was also
one of several languages that was audible in the
school yard, Swedish being the most prominent.

A sign in Swedish at the oufside doors stated “Take
off your shoes”. To the right, a large digital screen
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provided information in both Swedish and some of
the more common languages used in the school:
at the time of observations, these were (apart from
Somali) Kurdish (Kurmaniji), Arabic and Finnish. Inside
the school, posters and pictures on walls displayed
languages, festivals and feasts from different cultures
and teachers visiting schools in other countries. To the
left in the corridor was the staff room and beyond
that the library. The linguistic diversity of the school
was apparent in the staff room because of the various
language used, nofably Somali and Kurdish besides
Swedish. The MT teachers, SGMT assistants and
feacher assistants af the school also served fo increase
the visibility of Somali. Class feachers, special needs
feachers and school administrafors did not have
Somali commmunication skills; however, for one school
tferm, the school did appoint a female class tfeacher
with a Somali background (she had previously worked
as an SGMT assistant).

In the library, multilingual material was less prominent
than Swedish material. The number of books on the
shelves was markedly low considering the number
of students. There were some books in some of the
language represented at the school, for example
Somali, but these were few, and thus Swedish
dominated.

The MT classroom was on the first floor, in one of
tfwo corridors: it was a former group room between
regular’ classrooms. The door to the classroom had
a window on which there was a sign with the text
“Modersmal somaliska” [Mother Tongue Somali],
together with a map of Somalia“, the Somali flag and
some decorations (see picture 1) (see Straszer et al.
2020 for a more in-depth analysis of the construction
of home land). The principal’s office, the school nurse’s
room and the staff office were also located on the
first floor. There all regular staff, including MT teachers,
each had a desk, while SGMT assistants shared their
desks.

Picture 1.
The sign on the Somali classroom door

Because of the smalll size of the classrooms, the school
felt crowded. This was also the case with the Somali
classroom, as there were as many as 17 students
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sitting close together in groups of three at desks. The
classroom had one tall shelving cabinet for student
binders and a row of short cabinets. On the walls there
were posters and pictures with reference to Somalia
and there was a whiteboard on each of fwo of the
walls. During the year of classroom observation, the
furnishing did not change; this compares with the
placement of students’ desks in the regular classroom,
which changed frequently during the same period.
Pencils and rubbers lay on the desks in the classroom,
and students only brought their homework, often
in a notebook or photocopied papers. The teacher
remained in the room from class to class, with groups
of students coming for their lessons but otherwise
spending most of their fime in the regular classroom.
It could therefore be said that the teacher dominated
the classroom for Somali to a higher extent in ferms
of the physical space than teachers in the regular
classrooms did. In the regular classrooms, the students
spent most of their fime and had a permanent desk
and drawers for their things.

On the walls were the two aforementioned
whiteboards, as well as texts in Swedish with
information about the school - for example, a
tfimetable for the for the MT, an excerpt from the
curriculum on school values, the code of conduct -
for the school in general and football specifically,
evacuation points and the school term times. There
were also posters and pictures in Somali showing
words for parts of the body, seasons and handicrafts,
as well as maps of Somalia depicting, for example,
crops, fruits and regions.

Due to the high number of Somali-specking students
at the school, students from different classes and
sfreams affended MT one class at a fime. During
the observation period, there were ten groups. The
tfeacher used the tfwo white boards for both long-
tferm information, such as weekly planning, display of
curriculum goals (see Picture 2) and information for
individual lessons. Somali dominated the room, but
certain expressions and words in Swedish were used,
both written on the white board and spoken (what
the teacher said). The feacher often used Swedish
words and expressions relating to the curricula and
grading, such as “reading comprehension”, “goals fo
reach” and “assessment”, and relating tfo education,
such as essay. Sometimes the teacher used everyday
Swedish expressions, such as those meaning “great”
and “fantastic question”, and for instructions “you are
not allowed to write; foday, we only only be falking
and discussing things”. During the observed lessons,
students mainly used Somali between themselves.
Occasionally, they addressed the teacher in Swedish
with questions such as, “May we start o read now?”

Students competence in Somali varied, with some

Somali-speaking students relatively new fo Sweden
and ofhers having been born in Sweden and being
therefore less competent in Somali; the consequence
of this was that they used both Swedish and Somali
during individual work. Sometimes, the students with
less Somali used Swedish fo ask their classmates
for help. English was never observed being used in
writing buft it was in oral communication: for example,
a student leaving the classroom one day said: “Bye
bye, malim, see you” (“malim” is teacher in Arabic);
on another occasion, the teacher said to a student:
“Ok well done”. It may be the case that the way in
which Swedish and English were used was affected
by the presence of the researcher. Worth noticing is
that students were not asked by either a teacher or
another student to consider their choice of language,
and this may be perceived to be an acceptance of
franslanguaging practices, whereby stfudents move
freely between languages. In the school, beyond the
Somali classroom, Swedish dominated both falking
and writing, while expressions of Somali identity were
idenftifiable through students’ clothing and language.
These expressions were particularly visible because
those students atfributed o Somali background
formed the majority at the school. Overall, however,
a Swedish-specaking discourse was reproduced af the
school even though school administrators and class
teachers as a result of their presence represented to a
high extent various types of Swedishness. Despite the
display of posters and displays in other languages, the
dominant position of Swedish was never challenged
during the observations. This became clear as a
result of the physical room reserved for MTT in Somali.
Meanwhile, the Somali classroom was to a great extent
appropriated by the teacher and students. The Somali
classroom was made possible as a result of policy
decisions at the management level, with the Somali
tfeacher being involved in the policy-making process.
The analysis of the MT classroom and its surroundings
illustrates the importance of physical space as part
of a practised language policy at the school. The
Somali room within the context of a Swedish school
is a place where the Somali language dominates; in
other parts of the school, it has a subordinate position.
The students’ relation with and sense of belonging to
Somalia were evidenced by their use of Somali within
the classroom as well as by the cultural artefacts to
be found there. However, cultural manifestations of
Somalia were not static; rather, they were negotiated
and transformed as they intersected within the
classroom, while the room also interacted with other
spaces within the school. It may, for example, be the
case that what was perceived to relate to Somalia
here may not signal the same in other settings, such as
in Somalia. Thus, one may understand various layers of
policy that intersected in this classroom.
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Practised language policy: temporal aspects of the
Somali MT classroom

To further understand created norms, we continue
to analyze temporal aspects of practised policy in
the MT classroom. In this school, MT was scheduled
during regular school hours, with 40 minutes per week
for young students and 60 minutes for other students.
MT teachers for Somali, Arabic and Kurdish/Kurmaniji
had permanent employment at the school and were
included in work teams with other feachers, class
tfeachers, special needs teachers and SSL feachers.
The MT teacher for other languages worked at both
Forest School and other schools, but as far as possible
maintained the scheduled time for MT. For class 6b,
the class selected for this study, MT was on Fridays 10
11, and all students in the class studied MT. Of the 21
students in the class, 12 studied Somali.

The limited time for MT is one factor that is relevant
for what happens within this temporal space and
that also mirrors attitudes on the side of the school
administration regarding the sfatus of MT. During
her interview, one of the school principals put great
emphasis on explaining how work hade been done o
infegrate MT info the regular school day rather than it
being an after-school activity.

An example of this is the fact that the students in éb
had recess before coming directly to the classroom
for their lesson. If they had homework, they went fo
the corridor outside ftheir regular classroom, fetching
what they needed, usually a notebook. Sometimes
the notebooks were in the classroom, and the teacher
handed them out at the beginning of the lesson.
When students entered the classroom, they sat down
offen in the same places where they normally sat.
No discussions about seafing were observed. The
observed lessons began with checking attendance
and handing out corrected assignments. This was
followed by a short review of the previous lesson and
a presentation of the current lesson. During the lesson,
the teacher had his own laptop on a desk and a folder
where he noted student performance. He referred fo
what was written on the whiteboard and wrote things
about the current lesson on the whitelboard. Thus, the
lesson was temporally placed in the MT classroom
thanks fo the weekly planning on the board. Further,
the lesson related to curricula and policy documents
because the goals were written on the board.
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Picture 2.
One of the two whiteboards.

The temporal limitation affects the language norm
that appears here, with Somali as the unmarked
language, the neutral, and Swedish and English as
additional languages. The languages were physically
represented by, for example, the teacher’s fimetable
on the wall, which was also the timetable for the
classroom, and the weekly plan on the whiteboard
(see Picture 2). The sign on the door, the room as
physical space, the fimefable, the activity plan in
weeks as well as the physical presence of the tfeacher
may in the classroom orient the language use of
students fowards both Somali and Swedish.

Thus, the MT classroom is femporally related to the
local school policy by the fimetable for all students
and, in the classroom, by the teacher’s reference fo
weekly planning on the board. In this case entering the
MT classroom may for a newly arrived student mean
a space where he/she is perceived as competent
student rather than sfudents that lacks Swedish
skills and needs extra support. Thus, the existence
of the temporal space widens students’ space for
franslanguaging in the school context.

Practised language policy: social aspects of the Somali
MT classroom

The physical and temporal aspects of the MT
classroom inferact with the social aspects of the
space. To analyse social aspects of space as part of a
practised language policy, we will present examples
of classroom inferaction from the observations.

Not once during the observations did students
challenge the authority of the teacher. One exception
fo this may be the occasion when some girls ran
giggling from the classroom without first asking the
tfeacher’s permission (they wanted fo correct one of
their shawls in the toilets). After they had been absent
for some time, the teacher told the ofther students
that he wanted to go and bring them back. One girl
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objected, saying that they were in the toilets, which
mean that he, the teacher, would not be able fo.
Unlike what might happen in a regular classroom,
this feacher did not raise his voice nor reprimand the
students by felling them to refurn to their places, be
quiet, listen better and concentrate. On the whole, the
classroom was quiet, with students small falking during
their work and listening attentively when the teacher
talked. Norms and behaviour were not discussed
except on a few occasions when the teacher in a
low voice asked students to return to their work. In the
observed lessons, it was the teacher who initiated and
directed the work, and students were not invited to
discuss what should be done or how.

The relation between the classroom and students’
home environments became apparent when
parents visited the MT specifically. On one occasion,
the mother of one of the boys came to the lesson.
She arrived at the beginning of the lesson with her
newborn baby in a stroller and left the school after
the lesson. The boy was clearly proud when he went
up to the stroller to hug and talk fo his sibling. The visif
and the boy’s action may be interpreted here as being
a bridge between the MT classroom and the home.

Thus, the social practices olbservedin this MT classroom
showed that relations both between students and
the teacher, and between the school and students’
homes followed patterns that differed from those of
the regular classroom.

The Somali classroom as a space for translangauging?

While language policy at the management level
appedared to position MT teachers as important actors
and MT classrooms as important spaces for students
language learning and identity work, the analysis of
physical, femporal and social aspects show that the
Somali MT classroom is separated from and, at the
same fime, inferacts with other spaces in the school.
Thus the classroom constructs as space were Somali
and Swedish school discourses intersect and fransform.
The practised school policy is expressed fthrough
the language norms in the separate classroom. An
example of this is a newly arrived student, during
the lesson in Somali, appearing competent in Somali
when, for example, the teacher asked such a student
to read a new, more difficult text out loud to the
class. Meanwhile, a student who is less competent in
Somali can receive support for his or her language
development from the classmates and the teacher.
Here aspects of power become visible because of
the opportunities that the MT classroom creates
where the Somali language is perceived as the norm,
and where competence and lack of competence in
Somali is made visible. This may then be countered by
the school as space in the form of fime students spend

outside MT, where Swedish language competence/
lack of competence becomes apparent for example,
when the grading of sfudents’ Swedish competence
forms part of the assessment.

The analysis of layers of language policy focusing on
spatial aspects of this MT classroom made visible how
the managed and practised policy infersect each
other and their influence on spaftial, femporal and
social aspects of the MT classroom as tfranslanguaging
space. At the same time, the transformation of school
and language norms in relation fo space was revealed.
In ferms of the physical room, the MT classroom (as
one of many spaces within the school context), and
the temporal aspect (60 minutes per school week), the
MT classroom constituted a limited franslanguaging
space with borders, a space where the Somali
language was dominant, while outfside this space,
Swedish was dominant. A Swedish school discourse
was apparent in the Somali classroom (the curricula,
timetalbles and values) and was also explicitly referred
fo, offen in Swedish. A Swedish school discourse was
also visible in the physical room with the display of
texts such as rules of conduct, evacuation plans and
other common documents for the school. At the
same time, the room was characterised by femporal
and social aspects regulating both enfrance fo and
exit from the room, and what took place inside and
outside.

At the local management level, the development
work at the school involving a multilingual policy and
strategies for inclusion of, for example, MT in other
school activities was clearly apparent in the form of
the physical and temporal room created for the MT
classroom in Somali. Although Swedish dominated
education outside the MT classroom, it is reasonable to
assume that the creation of a specific room for Somali
confributed to raising the status of the language while
widening students’ space fo use Somali outside the
specific classroom as well.

Discussion

The analysis of the multilayered language policy at the
school shows how the MT classroom was consfructed
as a space for Somali as well as for other languages.
The managed language policy af the school
recognised and made visible the linguistic diversity at
the school and as a result the Somali language was
given status not only within the MT classroom but in
the school as a whole as well. Thus, the practised
language policy in the MT classroom became more
inclusive, as students used both English and Swedish
there; it was not a protected space for Somalionly. The
MT teacher did not perceive the use of Swedish and
English in the MT classroom as undermining (perceived
language policy) and thus different languages were
made visible and audible both inside and outside
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the MT classroom (practised language policy). When
linguistic diversity is given space rather than being
freated as a threaft, franslanguaging spaces open for
students tfo develop multilingual identities (Creese &
Blackledge, 2015). Unlike earlier studies, which made
visible the marginalised characteristics of MT (Lainio,
2012; Wigerfelt, 2004) and its exclusionary practices
(Nilsson & Bunar, 2016), this study shows how processes
of inclusion and exclusion are not fixed but are situated
and dynamic.

Based on social aspects, the Somali MT classroom
appears to be a franslanguaging space since it
offers opportunities for varied language use (Garcia,
2009; Zhu et al, 2017), with Somali as the dominant
longuage. At the same fime, this classroom differs
from the regular classroom (see Wedin, 2017; Wedin,
forthcoming) in that students when in it showed more
engagement and worked more intensively with given
tasks.

With the room physically and femporally within a
Swedish school context, the teacher and the students
appear to be agents interpreting school policy in
different layers (Bonacina-Pugh, 2012; Hornberger
& Johnson, 2017). Here the door may be understood
as the boundary between the inside, the context
where Somali dominates, and the outside, that
being the school context where Swedish dominates.
However, as the analysis demonstrates, this boundary
is not fixed. The door is admittedly closed but may be
opened, for example by the girl adjusting her shawl
(who thus appropriates the toilet as a room for that)
and by a visiting parent or by students asking for
help. Also, femporally the timetable may change,
for example, when a school-wide activity, such as a
field day, is fo tfake place or when the MT teacher is
involved in planning and implementation. Thus, the
room should not be understood as being isolated from
other rooms but rather as a space for fransformation
and negotiation of language. This room may therefore
be understood to be a franslanguaging space where
Somali dominates, while it is physically, femporally and
socially included in, and to a certain extent secluded
from (even if there is some interaction with), the
Swedish dominant room of the Forest School, where
individual agents may move between layers of power.

The understanding of policy as layered (Blommmaert
et al, 2005; Hornberger & Johnson, 2017; Ricenfo
& Hornberger, 1996) makes visible how language
norms fransform as they move between layers. It also
makes visible how school discourses shift between
micro/macro, management/practice  and inside/
outside in the creation of space dominated by Somali
and Swedish. As Cummins et al. (2015) argue, an
environment that promotes the use of Somali inside
may increase the opportunity to use Somali outside.
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Footnotes

i.  Flersprakiga resurser (2013-2017), and
Modersmadlsundervisning och studiehandledning i
grundskolan — undervisningens praktik, villkor och
pedagogik (2015-2017). The latter was financed by
The School Research Fund, Dalarnai.

ii. For ethical reasons, all names are fictive.

iii. To safeguard anonymity, no detailed references
are provided.

iv. In this text, "Somalia” is used to refer to the
geographical area formally called “The Federal
Republic of Somalia” formed by rival areas. As the
individuals in the text come from different areas,
which is not something we deal with here, we
simply call this area Somalia and refer to individuals
as having a “Somali background”. Many of the
students referred to in this text have never been to
Somalia but have grown up in countries such as
Kenya, Ethiopia, Italy and Denmark.

v. "Regular classroom” is used here fo refer fo the
classrooms where students spent most of their
classtime, in this case the classroom for 6 b, where
they worked with their class teacher.
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Abstract

The shift to an earlier start in foreign language teaching in
Finland took place nationwide in 2020. Both class feachers
and subject teachers faced a new situation. They would
be teaching children younger than before, or they would
be fteaching a completely new subject for them. This
arficle examines teachers’ conceptions of the skills and
competencies, including required language skills, that are
important for a teacher in early foreign language teaching.
The data for this study were gathered through essays that
teachers (n=44, subject teachers, class teachers, and double
qualified teachers) turned in as tasks during an in-service
feacher fraining for early tfeaching of foreign languages.
The essays were analyzed with content analysis. The
findings show that teachers found it the most essential that
early foreign language teachers have enthusiasm for the
job and are able fo inspire learners. They also considered it
important that feachers focus on learners and the learning
environment, as well as have skills for early years pedagogy.
The teachers did not consider foreign language education
or language skills as important as the other skills but yet
wished for teachers to be able fo communicate in the
farget language in the class.

Keywords:

Early Foreign Language Teaching, Class Teachers, Subject
Teachers, Finland

Intfroduction

here has been a trend to an ever-earlier start to foreign

language teaching and learning in Europe since the
1990's (Enever, 2016). The decisions for lowering the starting
age have oftfen been made on the assumption that younger
learners learn a new language better (e.g., Luz Celaya,
2012). However, currently there is little proof that an earlier
start will provide the learner with betfter language skills than
starting later (Mufioz & Singleton, 2011; Pfenninger & Singleton,
2017). The reasons are many. Among the reasons are that
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young learners are usually offered a minimal amount
of teaching in the foreign language (Enever, 2015), the
level of language skills by teachers varies (Unsworth
et al, 2015), and teachers’ skills to implement age-
appropriate pedagogical solutions are sometimes
lacking (Nikolov & Mihaljevi¢ Djigunovic, 2011)).

The shift to an earlier start in foreign language
tfeaching in Finland, the context of this study, fook
place nationwide in the beginning of 2020 (Inha
& Kahara, 2018). Before the change, both subject
tfeachers (specialized in the language) and class
tfeachers (generalists who teach at the elementary
level) were offered in-service teacher fraining fo
enhance their competencies in feaching a foreign
(or second) language to young children. Both groups
of teachers faced a new situation. They would be
feaching children younger than before, or they would
be teaching a completely new subject for them. This
article examines subject teachers’ and class feachers’
conceptions of the skills and competencies that are
necessary for a feacher in early foreign language
feaching, including feacher’s language skills.

Early Teaching of Foreign Languages

Early foreign language teaching setfs partly different
requirements for language teachers when compared
fo teaching foreign languages to older students.
When learners are so young that they do notf yet
read and write, the main input is through listening fo
the tfeacher using the language or hearing language
from other sources, such as videos or audio files. Many
researchers thus encourage teachers to use solely
or mostly the target language in order to maximize
learners’ exposure to it (Enever, 2016; Mezzi, 2012).

One of the reasons why the Finnish government
pushed for the early teaching of foreign languages
was the understanding that young children learn
languages very easily due fo the so-called sensitivity
period (Finnish Ministry for Education and Culture, 2018).
The same reason has also been behind the decision
fo start earlier in many other countries (Enever, 2015).
However, research on the sensitivity period does not
explicitly support the claims of success, particularly
when the question is about learning foreign
languages in a school context instead of learning a
second language in a home or daycare setfting (e.g.,
Luz Celaya, 2012; Nikolov, 2009). It is rare that there is
more than minimal exposure to a foreign language
at school where the language is usually taught for
only one or two lesson hours per week (Enever, 2015).
Furthermore, prior research shows that sometimes any
advantage that earlier starters gain is caught up by
older starters — even within a few months (Dolean,
2015; Huhta & Leontjev, 2020; Mufioz & Singleton, 2017;
Pfenninger & Singleton, 2017).
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However, there are advantages that young children
may have over older learners; namely motivation,
positive aftitude and fthe willingness fo engage in
activities (Johnstone, 2009; Nikolov, 2009). These are
aspects that can be capitalized on in teaching. In her
research, Enever (2015) brings up five elements that
are essential for successful early foreign language
learning and that warrant particular attention. These
are teacher expertise, learners’ sustained motivation,
continuity of learning, sefting realistic aims, and out-
of-school learning.

Being exposed to a foreign language outside of
school is known to have a positive influence on
learning the foreign language. However, pinpointing
the exact benefits has lbeen difficult to prove with
research (Enever, 2015; Pfenninger & Singlefon,
2017). Nevertheless, being exposed fo the language
through various channels and using it also oufside
the classroom will grant learners precious practice
fime. Out-of-school learning may take place without
learners even realizing it or considering it studying.
Thus, a pleasant and sfress-free environment may be
well suited fo language acquisition. A study by de Wolf
et al. (2017) even suggests that early foreign language
learning is not beneficial without the support of out-
of-school exposure to the language.

Setting realistic aims for foreign language learning
is important so that both teachers, learners and
guardians know what (kind of) learning outcomes can
be expected. It must be kept in mind that in minimal
input instruction (such as 1-2 lesson hours weekly), the
expected results must be reasonable and feasible
within the limited exposure and learning time (Enever,
2015; Dolean, 2015). Continuity of learning a foreign
language should be ensured so that students moving
from one school or one school level to the next would
be able to continue their language learning path at
the right level (Enever, 2015).

Some skills that are not easily measurable or
comparable in statistics might be overlooked when
learners’ progress is tested (Enever, 2015). Such skills
are, for example, affective aspects including aftitude,
motivation and infercultural learning. These are
skills that early foreign language teaching seems fo
affect positively. The provision of teaching a foreign
language to young learners also differs from confext
tfo confext, with different implementations of teaching
and different numbers of weekly lessons (de Wolf et al.,
2017). Thus, it is difficult fo compare students’ language
affainment between contexts. A Dutch study showed
that early starters (age 4) outperformed later starters
(age 8-9) with “a marginal advantage” in oral fluency
(de Wolf et al., 2017, p. 341). However, in many school
contexts, such as in this study, starting the first foreign
language is later than at the age of 4.



Conceptions of Teachers’ Skills in Early Language Learning in Finland / Hahl & Pietarila

The elements that are the most central in terms of this
artficle are teacher expertise and learners’ sustained
motivation. Teachers often have different educational
backgrounds and competencies, and their language
skills vary (Unsworth et al, 2015). Teachers do not
always receive sufficient professional development
before they start teaching a foreign language fo young
learners (Zhetpisbayeva et al.,, 2016). Teacher expertise
for early foreign language teaching consists of both
strong language skills and the ability to use age-
appropriate teaching techniques and tasks (Enever,
2015). Teacher expertise can also be considered fo
include tfeachers’ personal qualities, such as an ability
to creatfe rapport with students (Edelenbos et al,
2006). Nguyen (2016) calls this a mother or a caregiver
role that tfeachers adopt to show affection and care
to children. Teachers also need an ability to create
a pleasant and invigorating classroom atmosphere
(Edelenbos et al., 2006). Teachers can inspire learners
with their artistic and creative abilities when they use
movement, singing and facial expressions, and act out
different roles (Nguyen, 2016).

Unsworth et al. (2015) found that young children
who had teachers with a high language proficiency
(above B2 in CEFR) scored better in vocabulary and
grammar tests affer two years of learning than
those children whose feachers had a lower level
of language proficiency (B2 or below). In fluent
speech, we retrieve and combine various readymade
‘lexical chunks" — language that consists of short
phrases including words and structure (Mezzi, 2012).
Teachers can teach acfual language sfructures and
grammaftical constructions to older learners, whereas
young learners do not yet possess sufficient cognitive
skills fo receive such insfruction. Teachers need fo
provide young learners with plenty of opportunities
to repeatedly hear and use correct forms of lexical
chunks (Mezzi, 2012). That is why students should be
exposed to authentic language that results from
real acts of communication. Young learners learn
the meaning of a new language more holistically by
listening, imitating, and repeating (Pinter, 2017). In order
tfo enhance young children’s learning, teachers are
advised fo use their tone of voice, facial expressions,
gestures, and movement to encourage the learners
fo guess the meaning of new words (Mezzi, 2012;
Merildinen & Piispanen, 2019). Teachers who are fluent
speakers of the target language will likely speak more
tfarget language in the classroom than teachers with
a lower level of language skills. Teachers also need o
know how to make their speech comprehensible and
not too complicated so that it is at the appropriate
level for the student group (Graham et al., 2017).

Learners’ motivation and engagement are influenced,
for example, by the kind of activities that the teacher
selects and the nature of learner involvement in the
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activities (Edelenbos et al.,, 2006; Mezzi, 2012). Earlier
studies show that young children are initially very
motivated and have a positive atfitude towards
language learning (Enever, 2016). They are easily
excited and engage willingly in various activities
(Johnstone, 2009; Nikolov, 2009). In the beginning,
young children are often introduced fo language
learning by games, storytelling, role-playing, drama
and different sketches (Mezzi, 2012). It is important
that the chosen methods are interactive, engaging
and encouraging (Enever, 2015; Johnstone, 2009; Luz
Celayag, 2012). However, learner motivation declines
with age. The reasons are that the early years of
using the fun approaches of singing and games
are gradually changed fo more demanding tasks
of studying by reading, writing and memorizing
vocabulary (Enever, 2016). Learners’ attitudes to songs
and games change with age, oo, and thus tfeachers
need to adapt to what fun and meaningful acftivities
mean for different age groups.

Foreign Language Teaching in Basic Education in
Finland

Teaching of foreign languages starts now in grade 1
(age 7) in Finland. Previously, the starting of the first
foreign language was not until grade 3 (age 9) in most
schools. This change became effective in January
2020 and from then on, all first graders start the first
foreign language at the latest in the spring ferm of
the first school year. The change in the starting age
of the first foreign language was historical as it was
through an addition of lesson hours without taking
any away from other subjects. However, it is only one
45-minute lesson that all students are given in a week
unless a municipality gives extra resources for it (e.g.,
the capital of Finland). One of the goals of lowering
the starting age was also that students would be
given opportunities to choose languages other than
English and that the overall scope of Finnish people’s
language reserve would widen. However, it seems
that those goals may not be realized as English is most
often the only language that is offered for first graders.
Students may have an opportunity (if schools offer
it and if enough students choose if) to start their
second foreign language in grade 4 or 6. In grade 6,
all students in Finnish-language schools start Swedish,
the second national language in Finland, as another
“foreign” language. In grade 8, students have fheir
next opportunity fo add another foreign language to
their repertoire (Finnish National Board of Education,
2016). The stafistics show that the number of
students learning additional languages has dropped
dramatically in the last two decades except for
Spanish that has gained popularity as a new foreign
language in Finland (Education Staftistics Finland,
2020).
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According fo the core curriculum (Finnish National
Board of Education, 2016), the objective of foreign
longuage teaching in Finland is to sfrengthen
students’ multilingual competence that comprises all
the different language competence levels of students’
home language(s), second, and additional languages.
It aims to strengthen students’ parallel use of different
longuages and increase ftheir language awareness
and understanding of themselves as multilingual
speakers. Language education should support the
development of students’ cultural identities and
increase their appreciation for linguistic and culfural
diversity. Teachers are supposed to uftilize diverse
tfeaching methods and make room for joy, playfulness
and creativity in learning (Finnish National Board of
Education, 2016). The additions done to the Finnish
core curriculum in relation fo early foreign language
learning emphasize the use of oral skills in everyday
situations and the handling of topics in multifaceted
ways (Finnish National Agency for Education, 2020).

The Finnish government started a Government
Key Project for Languages in 2017, which focused
on increasing and diversifying language teaching
by offering resources tfo municipalities to organize
regional experiments for early tfeaching of foreign
languages. The aims of the key project have been
simplified to three main focal points: integrating early
foreign language learning into Finnish basic education
at a much larger scale than before, providing students
access foawider language repertoire, andintroducing
students o a positive and encouraging attitude and
approach to language learning (Inha, 2018a).

In Finland, foreign languages have usually been
tfaught by subject teachers specialized in one fo
three languages. However, a class teacher, as a
generalist teacher and qualified to teach any subject
offered in the elementary school (first six grades of
basic education), is also qualified to tfeach a foreign
longuage. They are qualified even if they have no
prior knowledge or education in the language subject.
Class feachers may have other subjects as minors that
they are qualified to teach also at the lower secondary
level (the last three grades of basic education). These
tfeachers (with a language as a minor) are referred
to in this article as double qualified teachers. When
early teaching of foreign languages was infroduced
through various projects funded by the government
(Inha, 2018a; Inha & Kahdara, 2018), different schools
opted for different implementations, usually based
on teachers’ own interest. Sometimes it was a subject
tfeacher, sometfimes a class teacher who would feach
a foreign language in the early grades, or sometimes
lessons would be co-taught by a subject feacher and
a class teacher (Hahl, Savijarvi, & Wallinheimo, 2020).
In general, all feachers faced a new situation. On the
one hand, subject teachers were not used fo feaching

716

June 2021, Volume 13, Issue 5, 713-725

such young children who were not able to read and
write yet. On the other hand, class feachers might not
have taught a foreign language ever before. Thus,
there was need for further fraining for all tfeachers.

So far there is limited research about early feaching
of foreign languages in Finland, or about teachers’
conceptions of tfeaching a foreign language fo
younger students than before. This qualitative study
thus aims to fill this gap by examining feachers’
conceptions of feacher’s skills and competencies,
including required language skills, in order to gain an
understanding about the following questions:

1. What skills and competencies do subject
teachers, class teachers and double qualified
teachers consider important for a teacher in
early foreign language teaching?

2. What (kind of) language skills do subject
teachers, class teachers and double qualified
feachers consider important in early foreign
language teaching?

Data and method

The data for this qualitative study were gathered
through essays that feachers turned in as assignments
during anin-service tfeacher fraining for early feaching
of foreign languages. The same in-service teacher
fraining was offered fo two groups of feachers, the
first in autumn 2019 and the second in spring 2020,
lasting about 5-6 months. The implementation of
the second fraining had fo be modified due to the
worldwide Covid-19 pandemic, but the assignments
remained the same. The assignments were completed
in between full fraining days that were carried out as
contfact tfeaching (two out of four in the spring ferm
as remote feaching) as well as shorter one-hour-
long webinars. Each teacher furned in four separate
essays. The participants read selected literature and
watched short videos where an invited specialist
shared her expertise and research done by scholars in
early foreign language learning. The assignments also
included guestions that the participants answered in
essay-type writing. The questions posed fo the teachers
related to the teachers’ conceptions and approaches
fo supporting student learning and the use of various
games and activities; what they considered important
in feachers’ language skills, and how they felt about
their own language skills; what they considered the
most essential skills and competencies for teachers to
possess in early foreign language teaching; and what
they wanted to develop in their own skills.

The participants were in fotal 44 teachers, of whom
18 were subject teachers (ST), 10 class teachers (CT),
and 16 tfeachers who were double qualified as both
class and subject teachers (CST). All of them signed a



Conceptions of Teachers’ Skills in Early Language Learning in Finland / Hahl & Pietarila

written consent fo use their assignments for research.
The majority of the teachers had already participated
in early foreign language teaching, either through
a program that their school had had in place for a
longer period, or through a project that had been
funded by the government since 2017 (Inha, 2018b).
The essays were analyzed with thematic analysis
(Braun & Clarke, 2006) and coded with the Atlas.ti
program. The analysis was carried out as an iterative
process where the data were read through multiple
fimes while looking for repetitive content that was
labelled with themes. The similar themes and conftent
were then grouped info larger categories. We present
the findings in the next section as the final categories
that we formed based on the themes raised from the
data.

Findings

The findings of this study are presented here according
to the research questions. First, we present the skills
and competencies that the in-service feacher training
partficipants considered important for a teacher to
possess in early foreign language teaching, before
moving on fo the question about language skills.

Important Skills and Competencies for a Teacher in
Early Foreign Language Teaching

The feachers of the in-service teacher fraining
brought up many different professional skills and
personal qualities that are important for a teacher
fo have when feaching a foreign language fo young
children. These skills and competencies are presented
and discussed in the following, starting from those that
were considered the most important by the teachers.
We have divided the skills and competencies info the
following categories:

- Enthusiasm and ability to inspire

- Focus on children and the learning environment
- Skills for early years pedagogy

- Skills for foreign language education

- Willingness to develop one's skills

- Ability o throw oneself in the job

- Using one’s strengths

Enthusiasm and ability to inspire

The participants were overwhelmingly in agreement
about the most important skills and competencies that
a feacher should possess for early foreign language
feaching. We have named the first of these categories
as Enthusiasm and ability to inspire, and almost all
teachers mentioned these competencies (100% of ST,
94% of CST, 100% of CT). The participants emphasized
it as the most essential that the teacher is enthusiastic
and willing to teach a foreign language to young
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students. Simultaneously, the teacher should be able
fo inspire and motivate students to language learning
through awakening a curiosity and excitement for
learning a new language.

I think the most important skill, or an area of emphasis,
is teachers’ own inspiration and will to teach the early
language. | feel that teachers’ most important task
is fo motivate students and create a safe learning
environment! (Double qualified teacher 28)

These aspects were most often mentioned at the same
time. Teachers’ inspiration was seen contagious and
necessary for promoting and maintaining students’
motivation and interest at the same time. However,
as the teacher below mentions, a fteacher’'s own
inspiration is not something stable, but it may need to
be nurtured and reignited at certain intervals.

I think it would be ideal for each teacher that their
own afttitude to the taught subject and subject
area would be as positive as possible. It can be
assumed that a subject teacher, who has chosen
to study a particular subject, possesses motivation
and knowhow to acquire and teach it. Motivation
and inspiration are not stable states, however, and
sometimes they might disappear and fo find them
again and strengthen them needs self-orientation
and one’s own development. (Subject teacher 29)

The teacher in the above quote also addresses the
difference in the situation for subject teachers and
class teachers. A subject feacher is an expert in the
particular subject, but a class teacher has maybe
never taught the subject before.

Focus on children and the learning environment

The second category combines several aspects of
teachers’ skills and competencies that are related to
learners and the learning environment. The teachers
mentfioned that teaching must start from the young
students and the feacher must be able to create a
safe learning environment that also feeds students’
courage as language users. Teachers need to know
their students and their world and include children’s
ideas and their points of inferest info tfeaching. All the
subject teachers, double qualified teachers and class
teachers mentioned at least some of these aspects as
essential to teacher’s skills and competencies.

| think the most important thing in early foreign
language teaching is to get students inspired about
foreign languages and cultures and arouse their own
curiosity and motivation towards languages. For this
to succeed, the teacher must be able to create a
safe environment for understanding and speaking
the language so that it does not cause fear for the
future. Here the teacher has a big role so that s/he
can provide the students with experiences of success
even just from the courage of trying before they have
necessarily even learned it yet. (Double qualified
teacher 42)
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Group management skills are important in creating
a safe and peaceful learning environment. These
skills enable teachers fo set limits and maintain order
as well as carry out fransitions in between tasks. A
peaceful learning environment provides students
with an opportunity to concentrate on the given
fasks. Subject teachers have most often faught
older children who are already used fo being in
school and who know the rules for behavior. On the
confrary, class feachers teaching in grades 1 and 2
have the responsibility and experience of feaching
young children the basic skills of being in school. This
is perhaps the reason why class tfeachers were the
ones to emphasize group management skills. As the
tfeacher below expresses, classroom management
skills are all the more important when group sizes are
big and students diverse in their development levels.

Classroom management and organization skills are
extremely essential with large student groups and
different students (of very different levels). (Class
teacher 06)

Subject teachers also brought up teachers’ ability fo
be flexible according to the specific group of children.
This competency was only seldom mentioned by class
teachers or double qualified teachers. Flexibility was
associated with teachers’ ability to read different
situations and, when necessary, adjust plans and
activities on the go according fo the needs of the
learners.

A safe learning environment is also important so that
students feel comfortable and encouraged to try
speaking the new language without being afraid of
making mistakes. Encouraging sfudents to become
confident language users was considered important
by especially the double qualified feachers and
subject teachers while half of the class teachers
mentioned this. The encouragement to language use
included urging students to become active in using
and functioning in the foreign language from the start
as well as offering them experiences that enabled the
use of the language.

A good teacher encourages students and urges
them to use even their small language skills bravely.
In addition, the teacher helps to notice strengths and
makes the learning objectives and their attainment
explicit. This means, too, that self and peer assessment
are practiced regularly with students. (Double
qualified teacher 02)

A safe learning environment should also support
students’ sense of capacity to function in the foreign
language. It was considered important that feachers
both acknowledge sfudents’ strengths and provide
them with plenty of opportunities for feelings of
success.
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Skills for early years pedagogy

All the class teachers and double qualified teachers
(100%) specified that it was important for early foreign
language feachers to possess skills for early years
pedagogy and be able to select age-appropriate
and varied tasks. Almost all of the subject tfeachers
(89%) mentioned these skills as well. Being familiar with
early years pedagogy includes possessing knowledge
about young children’s developmental stages and
how they learn.

All teachers, despite their educational background,
must know age-appropriate pedagogy. Under-
standing age-appropriate matters is important.
Teachers’” own understanding and will fo make
teaching of high quality, plan diverse and motivating
lessons and obtfain necessary knowledge and skills
are essential. (Subject teacher 36)

Teachers also mentioned practical solutions such
as short and clear instructions and scheduling and
alternating more peaceful and more active tasks
in lessons. They talked about creating routines and
selecting confent with “less is more” understanding.

Right now | believe that my prejudice about class
teachers was wrong. It might have been a better
option to choose ‘less is more’ thinking in an English
lesson and group management by a class teacher
than subject teachers jumping info the deep end
for the first time who had no previous experience
of action-based fasks and young children’s energy.
(Subject teacher 07)

Some feachers also admitted (as above) that, before
the fraining, they had been biased against teachers
with a different educational background. Thus, the
fraining had also helped teachers to become more
open and receptive to other tfeachers’ skills and talent.
Although subject feachers often have a sfronger
command of the foreign language, some yet lack skills
and experience of dealing with very young children
and selecting suitable teaching activities and fasks.

Skills in foreign language education

It was notable that the number of teachers (50% of ST,
50% of CST, 20% of CT) who considered skills specifically
in foreign language educatfion important in early
foreign language teaching was much lower than in
the earlier categories. However, some teachers, as the
one in the quote below, emphasized that it is essential
that language teachers also have knowledge of how
to best teach foreign languages fo young children.

| think it is very important in early foreign language
teaching that the teacher masters both foreign
language and early years pedagogies. [..] The
teacher should be able to speak fluently so that
children get proper exposure to the language and
have knowledge of foreign language pedagogy
so that s/he can plan teaching as an efficient and
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beneficial entity. However, it is also important that the
teacher can fake into account her/his learners’ age
and developmental stage. (Subject teacher 35)

This feacher highlighted the importance of knowledge
in both foreign language education and early years
pedagogy, but also strong language skills. It was also
recommended by many of the feachers that initial
class feacher education would have studies in foreign
language education (which may be optional but are
not compulsory at the moment).

Willingness to develop one’s skills

Almost three quarters of the subject teachers (72%)
mentioned that it was important that a feacher is
willing to develop her/his skills and is open to new
ideas. Meanwhile, a little over a third of double
qualified feachers (37%) and class teachers (40%)
mentioned this aspect as important. This aspect
included feachers’ will to develop their tfeacherhood
and/or language skills, for example, through in-service
tfeacher fraining. The will to develop oneself consisted
also of being open, possessing a preparedness fo
challenge used practices and to try something new..

Itis worth for a teacher to aim to develop continuously
through peer support and self-studying. Peer support,
support by conversation, and interaction based on
brainstorming can be found in social media groups
in addition fo one’s own colleagues. There is plenty
of in-service training available, too, and it is worth it
to challenge oneself to step outside of one’s comfort
zone. That is when new opportunities open up to
widen one’s own image of being a teacher and a
perspective to one's own tfeacherhood. (Subject
teacher 29)

As the teacher in the above quote mentions,
development can be gained through formal in-
service teacher education, but also more informally
from colleagues in one’s own school or online, through
discussions, sharing of ideas and material, and peer
support. Some teachers also called for more co-
tfeaching or joint planning sessions between tfeachers.
They mentioned that if there were more collaboration
between teachersin the schools, each type of teacher
could share their expertise and educate the others.

Some teachers also mentioned the necessity to have
inspiration for teaching a foreign language fo young
learners in order to be willing to develop - especially if
early foreign language teaching is new for them.

| [think] that students can certainly see it if a teacher
is not excited about teaching the language. |
think schools should pay attention to this. If a class
teacher says that s/he is not willing to teach a
foreign language, it would be important fo listen to
the teacher and, in particular, to the reasons why
the feacher does not want to teach and take it
seriously... Students can sense it quickly if a teacher
is not interested in teaching the language. | would
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be personally more worried of a situation where a
teacher is forced fo teach a foreign language than,
for example, if the teacher’s pronunciation is lacking.
A motivated teacher is willing to learn new things and
find ways to go around her/his shortcomings. (Subject

teacher 18)

The above guote brings up anissue that worried some
teachers: sometimes a (class) teacher is made to feach
a foreign language without having competence
for it or without having a desire to teach it. It was
considered essential that feachers could choose
themselves whether they wanted to feach a foreign
language in the early grades or not. This is, after all,
a new subject for many fteachers. It was felt that if
tfeachers are motivated to take on a new challenge,
they will also be motivated to develop themselves to
do the job well.

Ability to throw oneself in the job

Half of the subject teachers (560%), and more than
a third of double qualified teachers (44%) and class
teachers (40%) mentioned teacher’s ability to throw
themselves in bravely in early foreign language
feaching. This category includes an ability and
courage to throw oneself in plays, games and action,
and act silly and have fun without being constrained
by the fear of acting foolish. It is a way to meet students
at their age level.

Early foreign language tfeaching is by nature
functional and consists of a lot of plays and songs,
which requires a whole-hearted attitude to throw
oneself into teaching and offen functioning outside
of one’s own comfort zone. A good teacher gives
their students an important model that one does not
need fo be flawless, and you can view yourself with

kind humor. (Double qualified teacher 40)

One of the class feachers wrote that being able to
throw oneself in bravely can also help if a teacher
does not possess stfrong language skills.

When tutoring other teachers, | have noticed that
several teachers are ready to throw themselves in
the job and many have a great amount of courage
although their language skills are not at the level
of an English teacher. | think being a good teacher
includes in fact one’s ability to throw oneself in and
even if things do not always go perfectly right, you
can still speak English. (Class teacher 09)

Starting early foreign language teaching has also
influenced some subject teachers’ other language
tfeaching in a positive way. Some mentioned how they
have now more courage fo try out new things with
older learners as well.

| enjoy early foreign language teaching and its
planning. With small children, you must be genuinely
engaged and present in the lesson. Your every
cell is engaged in the early teaching. Furthermore,
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teaching a foreign language to small children has
enriched my teaching, because | am much braver to
include action-based tasks in every lesson, even with
older students. (Subject teacher 04)

Starting fo use action-based tasks in language
learning might be a substantial change from normal
practices for subject teachers. Teaching foreign
languages in Finland is often book-based with limited
communicative activities (Harjanne et al., 2017).

Using one’s strengths

The last of the categories and another quality
considered important by half of the subject teachers
(60%) and about a third of double qualified teachers
(37%), but rarely mentioned by class teachers (20%),
was teacher’'s own strengths. Using one’s strengths
was associafed with the understanding thaot it
depends on each teacher on what makes her/him a
good teacher for early foreign language feaching.

Nowadays a teacher is met repeatedly with external
requirements and may, under continuous pressures
for development and change, doubt the adequacy
of their own skills. It is important to remember that
there is not only one “right” way to teach but each
teacher works with their own personality and brings
in their own strengths and experiences. | am sure that
every teacher aims fo be a good teacher in their own
way. (Subject teacher 38)

As the feacher above writes, there are many right
ways to implement good teaching. It was considered
important for teachers to use their own personality in
tfeaching and reflect on the strengths they have that
can be harnessed in feaching.

Language Skills for a Teacher in Early Foreign Language
Teaching

The participants were asked specifically to consider
what kind of language skills are necessary for
a teacher fo possess in order to teach a foreign
language to young children. We have divided the
different skill areas raised from the teachers’ essays
into the following categories:

- Communication in target language

- Courage to speak and frust in one’s language
skills

- Basic grammar and pronunciation

- Correctness and development of language
skills

Communication in target language
The majority of the teachers (83% of ST, 88% of CST

and 90% of CT) felt that communication in general
in fthe ftfarget language and communicativeness
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were the most important when considering teacher’s
language skills for early foreign language teaching.
The participants felt that if teachers are too focused
on error-free language, it hinders the naturalness of
the language and even scares teachers away from
communicating in the target language.

Of course, teacher’s language skills matter, but native
speakers do not either always speak the language
perfectly or know how to pronounce all the words
correctly. So, communicativeness goes before
grammatical correctness. Of course, teachers should
aim at good and right language, but it must not be
a hindrance or cause fear of teaching a foreign
language. Each one of us can learn new things and
no one is so perfect in their language skills that they
don’t make any mistakes. Children might in fact feel
braver and safer to also make mistakes, if the teacher
dares to be fallible and sometimes makes mistakes.

(Double qualified teacher 08)

Some of the teachers, as the one above, also
mentioned that the tfeacher can set a right example
fo the students if they use the tfarget language despite
some weaknesses in their language skills. They can
show fo the students that one does not need to be
a "perfect” speaker fo use the new language (as we
all make mistakes even in our first language) and that
it is natural and acceptable to make mistakes or to
not always find the right word. However, the teachers
considered it important that a language teacher
would use as much of farget language as possible.

Courage to speak and trust in own language skills

Many of the teachers mentioned thaft it is important
fo frust in one's own language skills in order tfo have
the courage fo speak the language in the class. Two
thirds of the double qualified teachers and half of the
subject feachers mentioned this as essential. Only
three class feachers (30%) mentioned this aspect.

Asalanguage teacher | find alllanguage competence
utmost important, and | think in a language class the
teachers should use the target language as much as
possible. | have often encouraged my colleagues to
speak the foreign language. (Subject teacher 35)

Some of the tfeachers brought up the fact that in some
schools, a feacher who has not previously taught
the language and does not speck the language
well, would yet be made to teach it. These teachers
were encouraged fo start learning and speaking the
language alongside with the students.

| think a teacher can throw herself into the role of a
student and learn pronunciation together with the
children. For example, a puppet, who speaks in the
voice of the recording, could be in the role of the
teacher. | still hope, however, that every language
teacher would find the courage to speak the
language themselves. (Double qualified teacher 03)
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For those teachers, who have not studied the foreign
language, used their English (or other language skills)
inyears, or do not possess good language skills, having
fo start fo feach it anyway might feel insurmountable.
Thus, the teachers felt that support from the school
community and participation in in-service training are
highly needed.

Basic grammar and pronunciation

Most of the teachers felt that basic language skills
were important. They thought a language teacher
should have good pronunciation of the language
and/or knowledge of at least basic grammar (72%
of ST, 69% of CST, 50% of CT). Young students do not
yet read and thus their language input comes either
through different audio or video mafterial, but also
relies largely on the teacher to be a model for them
in pronunciation.

It would be good for a language teacher [in early
language teaching] to know how fo pronounce
the language correctly at least in general. One can
cope with a smaller vocabulary, but wrong models
of pronunciation get easily stuck in the child’s mind.
(Double qualified teacher 17)

However, some teachers commented that a teacher
can supplement her/his lack of language skills with
widely available recordings of native speaker speech

Fortunately, it is extremely easy to offer children good
models of pronunciation and error-free speech with
native speaker recordings. (Subject teacher 1)

Many of the feachers also discussed English as a lingua
franca and its multiple variations. Although different
Englishes and all languages should be appreciated,
some teachers yet worried about what non-standard
models of pronunciation would do to the children.
There was also a concern that not all children are
exposed to the foreign language outside of school
and at home. Therefore, there would be a greater
need for exposure and support in the school.

Nowadays there are so many speakers of different
Englishes in the world that different kinds of “rally
English” are allowed. | think this is all in all a slightly
difficult question in relation to the early teaching
of languages, because children should learn right
pronunciation from the start. All children do not
necessarily have models for English around them
through the media or their homes. (Subject teacher
01)

Traditionally, the feaching of foreign languages
has started from grade 3 in Finland and usually the
longuages have been tfaught by subject feachers
specialized in the particular language. There was
a worry among some teachers that early foreign
longuage teaching is not valued in the same way
as foreign language teaching from grade 3 on, if it is
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tfaught by a class feacher who does not have sufficient
language competence.

Class teachers, sometimes regardless of their skills,
might have to teach a foreign language in the early
grades. | still wish that in the future, students would
be given the “best possible” teaching. It is wrong
to think that the language subject in grades 1 and
2 is less valuable than from grade 3 on. Because in
early foreign language teaching the focus is largely
on listening to and speaking the language, it should
be “quite right” | mean by this that if the feacher
lacks the articles or is missing simple grammar, the
situation is challenging. Students learn by listening fo
the language the first couple of years. If it has a lot
of errors, | can imagine that students will experience
fossilisation. (Double qualified teacher 31)

Fossilization refers to a process in which a learner is not
able fo attain tfarget language accuracy in a foreign
language but learns a deviant form of, for example,
pronunciation or grammar. Incorrect language forms
become a habit and cannot be easily corrected (e.g.,
Han, 2013). Some teachers were particularly worried
about repetitive grave errors that sfudents might
be exposed to if teachers lack good pronunciation
and basic grammar. They worried that it would be
challenging for other teachers later to try help the
learners rid themselves of the wrong forms and learn
correct language forms.

Correctness and development of language skills

Although the teachers were mostly very lenient about
the level of language skills needed for early foreign
language teaching and considered communication
in general more important, a third of the teachers (of
each feacher type) yet mentioned that a language
feacher should aim at as good and error-free
language as possible.

It is good to aim at the correct pronunciation
and grammar as exactly as possible, but
communicativeness is yet more important. (Subject
teacher 34)

The participants mentioned that teachers should also
upkeep and develop their language skills — in the same
way as they should any other skills and competencies
that are part of their work. A class teacher (below
in the quote) discusses her perspective fo English
accents. Although she wants to work on improving her
English pronunciation and lose her “Finnish accent,”
she does not think her foreign accent should deter her
from feaching English.

In my own English teaching, | would still like fo develop
my pronunciation to be better and phonetically more
correct, and get rid of my Finnish accent. Although |
don't feel like the accent is a hindrance to teaching
English. In fact, | believe that it is good for children to
hear as many different kinds of speakers as possible.

(Class teacher 06)
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For many, strong language skills were not as important
as other aspects of teachers’ skills and competencies.

I think a teacher’s strong language skills are not
enough if teaching does not start from the young
learners. If the teacher has a sufficiently good
command of the language to feel her/himself
confident in using it, then experience from early
years teaching is more important. Every teacher
needs to take care of maintaining and updating their
language skills. | also hope there will be funding for
such in-service education. (Class teacher 33)

In general, teachers considered their own moftivation
and eagerness to feach a foreign language fo young
students and focusing on the students more important
than stfrong language skills.

Another aspect important to feaching foreign
languages, but seldom mentioned by the feachers in
their essays, was the knowledge of cultural content
associated with the foreign language.

Discussion and conclusions

In this article, we examined teachers’ conceptions of
the necessary skills and competencies that a teacher
should have in early foreign language feaching.
The participants of this study were subject teachers
(specialized in the foreign language), class teachers
(generalists without sfudies in the foreign language
or language education), or teachers with a dual
qualification as class teacher and subject feacher.
The participants emphasized several different skills
and competencies that are important for an early
foreign language feacher to have, but only some
of the skills were such that all or almost all teachers
brought up. We identified seven different categories
of skills and competencies, but the different types of
tfeachers were in agreement in only three of them.
These were: Enthusicm and ability to inspire; Focus
on children and the learning environment; and Skills
for early years pedagogy. Thus, the most important
aspects were teachers’ personal qualities before skills
for pedagogy.

The teachers in this study considered it the most
essential that early foreign language teachers have
enfthusiasm and a will fo feach a foreign language
fo young sfudents, and that they are able to inspire
and motivate students to language learning. These
competencies have been found cenfral in other
studies as well (e.g., Edelenbos et al., 2006; Nguyen,
2016). Young children can be easily excited to get
involved in different activities, and it is important
that teachers capitalize on this quality (Johnstone,
2009; Nikolov, 2009). Focusing on the young learners
and creating a safe learning environment were also
considered important by the teachers. These findings
are also similar to ones in earlier literature (e.g.,
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Edelenbos et al., 2006; Tragant Mestfres & Lundberg,
201). When teachers are able to connect to their
students’ life worlds, they can create a more suitable
and invigorating classroom climate for the students
(Edelenbos et al,, 2006). A safe learning environment
can also provide better opportunities for students to
become confident language users. Almost all the
tfeachers in this study considered skills in early years
pedagogy important, as teaching of young children
new to school life is different from feaching older
children and those who can already read and write.
However, although teachers considered skills for early
years pedagogy important, less than half of them also
mentioned skills for foreign language education. Many
studies emphasize the need for foreign language
methodology (e.g., Zhetpisbayeva et al., 2016). It is
essential that feachers know how fo select various
age-appropriate and action-based activities fo guide
and encourage sfudentfs fo use the new language
repeatedly in meaningful and engaging ways (Enever,
2015; Mezzi, 2012; Nikolov & Mihaljevi¢ Djigunovic, 2011).

Allteachers partficipatinginourin-service training were
exemplars of active teachers who want to commit to
life-long learning. Willingness to develop one's skills
was mentioned as an important competency for
language feachers, in particular by the majority of
the subject teachers. Earlier studies show, however,
that not all teachers are inferested in investing time
and effort info further training even when it is offered
(Zhetpisbayeva et al, 2016). Another important
competency mentioned by many of teachers was
tfeachers’ ability fo throw oneself in the job. Nguyen
(2016) has found in his study fthat teachers often
capitalize on their creative and artistic skills when
they use movement, singing or facial expressions fo
engage learners. We consider this competency fo
throw oneself in the job, act silly and have fun in early
foreign language teaching related to these creative
and artistic abilities.

In relation to the second research question, the
teachers were not as unanimous about the necessary
language skills for teachers in early foreign language
tfeaching as they were about the other skills and
competencies. In general, they felt that it was more
important to be motivated about feaching a foreign
longuage and being learner-centered than to
possess a high level of language competence. Prior
research recommends that teachers should have a
sufficiently high command of the foreign language
being faught (e.g., Enever, 2015; Graham et al., 2017).
However, the majority of the respondents (about
90%) mentioned that communication in general in
the farget language is the most important about
language skills in early foreign language teaching.
The second most important aspect about language
skills was possessing competence in basic grammar
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and pronunciation. The participants were in general
quite lenient about teachers’ language skills and
opposing views were also expressed. While some
tfeachers felt that feachers should possess a high
level of language skills, some yet mentioned that a
teacher new to early foreign language learning could
learn the language alongside with the students. The
responses show that the participants knew what the
reality is. Many class teachers in Finland may have to
teach a foreign language in the first grades without
prior experience in language educatfion or strong
foreign language competence. It is positive fo see this
kind of a supportive approach fowards colleagues.
Nevertheless, it raises a concern about educational
equality in foreign language learning for all children,
which is a core value in Finnish education (Niemi et
al.,, 2016).

It may be contradictory that the teachers in this
study want teachers to be able to communicate
in the foreign language but only require basic
grammar and pronunciafion from fthem. In order
for a feacher to use the target language for most of
the lessons, it requires communicative competence
in the language. It is also important for language
tfeachers to use farget language at the right level
for students. With young learners it means simplified
and uncomplicated language (Graham et al., 2017).
If feachers only have knowledge about the basics
of the foreign language, communicating fluently in
the language may be impossible. Moreover, cultural
aspects should be integrated to tfeaching a foreign
language, but these might be left out if a teacher is
not knowledgeable about them. Cultural aspects
received little atfention in our data as well. It is also
necessary to keep in mind that prior research shows
that stfudents whose feachers have a high language
proficiency in the foreign language will benefit from
it and learn the new language better (Graham et al,,
2017; Unsworth et al., 2015). Finland prides on ensuring
equal opportunities and equal access to high-quality
education to all students (Niemi et al., 2016). In order
for it to be realized in early foreign language teaching,
further education should be guaranfeed for and
required of all those teachers who are made to teach
a foreign language without sufficient language and
cultural skills or knowledge of appropriate language
learning activities for young learners. Language skills
are not something that a person can acquire from a
single in-service teacher training course, though, but
they take years of practice to learn.

The findings of this study suggest that the subject
tfeachers were the most active in considering the
necessary skills and competencies for an early foreign
language teacher, while the class teachers had the
least requirements. This is also understandable as
subject tfeachers are the ones whose job it has been
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fo tfeach foreign languages, while class feachers are
new at it. However, no clear differences between
the different types of teachers could be determined
based on our data. Furthermore, the purpose of this
study was not fo find generalizable results, but to gain
an understanding of the skills and competencies that
tfeachers in Finland should have for foreign language
tfeaching in the early grades. The data used for the
study consisted of essays completed during in-service
tfeaching training. Had the data collection methods
been different, for example, a questionnaire or an
inferview, slightly different results might have been
obtained.

This study also showed that an in-service feacher
fraining for tfeachers of different educational
backgrounds is beneficial as they get a closer look
info each other’s skills and competencies and learn
to appreciate them better. Collaboration between
feachers is becoming more necessary fo fulfill the
objectives of the core curriculum (Finnish National
Board of Education, 2016), so joint workshops and
frainings can be a springboard to it as well. As
early foreign language feaching in Finland is a new
phenomenon, there is need to conduct in-class
research to learn about the different activities and
strategies that class teachers and subject teachers
employ to create learner-cenfered and engaging
environments. In addition, it is important to study
what methods and fechniques help learners to learn
the best in order to give them a sound foundation for
foreign language learning.

Footnotes

1. These extracts are quotes from the data and they
have been translated from Finnish by the authors.
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