Interdisciplinary Journal of Environmental and Science Education

2021, 17(3), €2242

ISSN 2633-6537 (Online)

https://www.ijese.com

7 VIS

Learn from Each Other: A Peer-Teaching Model

Adiv Gal**, Orna Fallik!

tKibbutzim College of Education Technology and the Arts, ISRAEL
*Corresponding Author: adiv.gal@smkb.ac.il

Citation: Gal, A., & Fallik, O. (2021). Learn from each other: A peer-teaching model. /nterdisciplinary Journal of Environmental and Science
Education, 17(3), €2242. https://doi.org/10.21601/ijese/10896

ARTICLE INFO

ABSTRACT

Received:
26 December 2020

Accepted:
30 March 2021

The aim of the study was to examine the degree of competence of the teaching-learning goals as
formulated by the elementary-school staff members and the expression of these goals in science
classes, in which peer teaching takes place, from the students' point of view. As part of this peer
teaching, fellow teachers who were assigned from among the students were in charge of teaching the
rest of the class that had been divided into groups of four to five. The research adapted mix-methods,
which helped to answer the following questions: a). What are the teaching-learning goals of the school
staff at Tzemach School that engages in the peer teaching approach combined with traditional
teaching? b). How are teaching-learning goals formulated by the peer-teaching school staff in science
classes described from the students' point of view? The research tools used included interviews with
teachers, interviews with group leaders, focus groups, observations, and drawing analyses. The findings
indicate that there is a gap between teachers' perceptions of peer teaching and students' perceptions
of peer teaching. Teachers placed greater emphasis on the cognitive aspects, while the students paid
more attention to the social-emotional and behavioral aspects. Despite these gaps, students are
interested in continuing to study through peer teaching, provided the presence of the accompanying
teacher is more significant. Based on the existing model for peer teaching at Tzemach School and
according to the findings of the study, a desirable model for integrating peer teaching was developed,
which can aid in implementation of the approach for any age and in any another scholastic subject.

Keywords: peer-teaching model, peer teaching, fellow teacher, student drawings, hidden curriculum

INTRODUCTION

Motivation to study science is not high among
adolescent students (Osborne et al., 2003; Potvin &
Hasni, 2014; Vedder-Weiss & Fortus, 2011). One of the
reasons for the decline in student motivation to study
science is the lack of suitable science teachers who are
able to draw students towards this discipline (Osborne
et al., 2003). In many cases, teachers who are not at all
trained in science actually teach it (Espinoza et al.,
2018; Sutcher et al., 2019). These teachers do not have
the pedagogical knowledge and skills to teach science
(Arviv-Elyashiv & Gal, 2017; Espinoza et al., 2018) often
using a teacher-central approach and rarely a diverse
pedagogy method that overrides the relative benefits

of science teaching, which should be accompanied by
experiments, observations of phenomena,
extracurricular learning, learning through science and
technology projects to experience and understand the
behavior of the scientific world (Kubiatko et al., 2017).
As part of the attempt to reverse the trend of declining
motivation to study science among students, various
attempts, such as financial compensation,
professional guidance and support, are being made
(Gal, 2020). One of the attempts to resolve the shortage
of good teachers (Karamaroudis et al., 2020) and draw
students to the science discipline is through social
learning, such as activating peer teaching (PT) (Lim,
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2003; Olle & Durning, 2007). Usually, in PT, in each
small group of students there is a student who is
assigned to be the head of a group and is trained to
teach their fellow students. This group leader is also
referred to as a "fellow teacher" (Boud, 2001). It is
assumed that fellow teachers are able to connect their
peers to science as well as speak the language of
students (Boud & Alison, 2007; Lockspeiser et al.,
2008). On the other hand, adopting such a learning-
teaching, based on fellow teachers raises pedagogical
and educational questions: Are students able to teach
students? Does relatively short training qualify them to
teach their classmates? In their training, do fellow
teachers address other aspects of teaching in addition
to the cognitive aspects, such as social-behavioral and
emotional and value-based aspects, that form the
basis of learning (Tyng et al., 2017)? This study has
attempted to answer these questions and has focused
on examining a case study of PT in a model of fellow
teachers teaching their classmates a science study unit
in Tzemach School, examining the goals set by the
school staff and how these are implemented during
PT. To the best of our knowledge there is no
information about PT in elementary schools and
particularly in the science discipline. Therefore,
another goal of this research is to expand the research
on the above-mentioned aspects.

LITERATURE REVIEW
The Sociocultural Theory

The peer-teaching strategy is based on cooperation
and social learning included in Vygotsky's
Sociocultural Theory (1978). According to this theory
the learning process includes the subject, the learning
person, an object that is the object of the person's
activity and the mediating artifact that includes social
tools that mediate between the person learning and
the object of his activity. According to Vygotsky, social
mediation is of greatimportance in the learner's ability
to express high-level mental functions such as the
ability to draw conclusions and the ability to solve
problems. Vygotsky also refers to the existing ZPD
(Zone of Proximal Development) gap between the
learning outcomes of an individual student, and the
learning outcomes, which are the result of social
interactions that lead to the narrowing of this gap. The
social interactions are based on a relationship
between the learner and an adult or on a relationship
created between the learner and his peers with
different knowledge and/or skills that allow the
creation of mediation that helps reduce ZPD (Case,

1985; Vygotskii, 1978). PT is an example of a teaching
method based on this theory.

Peer Teaching

PT serves as a strategy for learning knowledge and
skills in a collaborative way in which students teach
each other, and is an example of a teaching method
that is based on Vygotsky's theory (Engels et al., 2018;
Nind et al., 2020). In this learning, one of the students
is usually defined as the fellow teacher who teaches
the rest of his group of students under the supervision
of an experienced teacher (Topping, 2005). PT is not
one distinct educational strategy (Boud, 2001) and
there are diverse ways to implement it (Griffiths et al.,
1995), e.g., in pairs, with one student teaching a fellow
student or in multi-participant groups (Lockspeiser et
al.,2008; Secomb, 2008). Learning can be conducted as
equal learning or with a fellow teacher in charge of
learning (Boud, 2001); students can be of the same age
or of different ages in the same learning group
(Lockspeiser et al., 2008). In some cases, use of PT can
compensate the shortage of teachers in the school
(Korner & Hopf, 2015). In higher education using PT
might help learn in small groups instead of teachingin
large lecture halls (Olle & Durning, 2007). PT is believed
to help students learn effectively and is an important
addition to the repertoire of teaching and learning
activities that can improve the quality of education
(Boud, 2001) but is not a substitute for teaching and
activities designed and conducted by teachers trained
for teaching. In order for it to be successful, it is not
enough to focus on the cognitive aspect, as the social
aspect plays a significant role in the success of PT
(Engels et al., 2018; Raisanen et al., 2020).

There are many advantages for PT such as: a).
Students can help their peers learn while at the same
time learn on their own; b). There is no "cognitive
distance" between teachers and students; they use
everyday language that is familiar to them
(Lockspeiser et al., 2008) and thus the learners and
fellow teacher benefit by improving the academic
performance of pupils, creating and cultivating social
bonds between the fellow teacher and the students in
his/her group who are in the same class on a day-to-
day basis, sharing the same process and more (Boud,
2001). On the other hand, there are challenges of PT
such as concerns about the level of the content being
taught if appropriate training has not been conducted
for the fellow teachers and lack of systematicity and
the construction of learning (Olle & Durning, 2007).
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Social-Emotional Learning

In addition to the cognitive challenges in school,
schools must also provide a socially and emotionally
positive learning environment (Neth et al., 2020). The
combination of this learning is called social-emotional
learning - SEL (Newman, 2020; Yang et al., 2020).
Students, the citizens of tomorrow, must experience a
process in which knowledge is acquired while applied
effectively and while examining the attitudes and skills
necessary to manage their emotions, such as dealing
with uncertainty, dealing with problem solving,
empathy and compassion for others, maintaining
positive relationships and making responsible
decisions (Omasta et al., 2020; Pinchumphonsang &
Chanchalor, 2020). Moreover, the students need to
deal with mental abilities related to processing and
responding to emotions such as using empowering
emotions, and motivating effective behavior
(Pinchumphonsang & Chanchalor, 2020).

Elementary school students, who are the objective
of this study, are considered to be young adolescents
who are particularly sensitive to SEL experiences.
Moreover, studies indicate that the most prominent
learning experiences for adolescents are those that
include messages that harness adolescents' deepest
motives - their desire to gain respect and status in the
eyes of peers or adults they value. SEL experiences
shape their adolescence and personal identity.
Students acquire social knowledge and understand
their relationships and thus shape their values and
beliefs (Cherewick et al., 2021). Important SEL has
been found to occur through the active processes of
adolescents struggling with challenges, problem
solving, and reflective experiential learning (Orson et
al., 2020). Therefore, the use of a peer-teaching
strategy enables the development of self-knowledge,
reciprocity within peer relationships, and influences
identity development (Nind et al., 2020), resulting in
SEL experiences.

Objectives of Teaching-Learning Versus School
Performance

Different schools design their vision in light of the
educational goals that are constructed in various
aspects as part of their curriculum. In this context, a
number of questions arise: Does the school staff know
what these goals are? Are the classes planned
according to these goals? Are all or only some of the
goals implemented in the school? What is the
connection between the goals that are implemented
and those that are not? How does the school staff and
teachers choose the goals for which the classes are

planned? Is the teacher aware that in addition to the
stated curriculum there is also a hidden curriculum
that represents the learner's place at a given moment?
The term “hidden curriculum” refers to values,
behaviors, unspoken orimplied as well as unspoken or
implied procedures and norms that exist in the
educational setting (Alsubaie, 2015). Such programs
can be transmitted without conscious intention
between the teachers and the students; they can play
a positive or negative role and therefore it is essential
that the per-teacher be aware of this. For example, in
PT, the fellow teacher has the task of teaching the
content of a particular unit and is motivated to execute
this. However, is s/he aware that each of the
teammates is currently in his/her own personal place?
For example, one student may be afraid to reveal
his/her lack of knowledge in the group to the other
group students, in contrast to another student who is
happy to stand out in such a situation. The hidden
curriculum is also included in the school atmosphere
and culture.

In order to understand whether the science teacher
had indeed prepared the fellow teacher for the open
and covert curriculum of Tzemach School, the school
staff was examined, as well as their knowledge of the
visible curriculum, school goals and personal goals of
the teachers. The perceptions of these findings of both
the fellow teacher and the pupils learning in this per-
teaching environment were compared.

The literature recognizes the advantages and
disadvantages of PT as part of SEL, especially in
adulthood, but addresses very little if any of the ages
of elementary-school studentsin the science discipline
in particular. We also did not find a comparison in the
literature that examines the realization of the goals of
the school staff in PT in accordance with the point of
view of students in general and students in elementary
school in particular. Moreover, the literature rarely
addresses the point of view of young students
experiencing teaching peers of aspects of SEL. Hence,
this study serves to narrow the gap between PT in the
science discipline in elementary school when
addressing aspects of SEL from the perspective of the
school staff compared to the perception of the
students.

Research Questions
In this study, we have addressed the following two
questions:
1. What are the teaching-learning goals of the
school staff at Tzemach School that
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adopted PT in combination with traditional
learning from their perspective?

2. How are the teaching-learning goals
formulated by the school staff at Tzemach
School manifested in science classes
taught through PT, from the students'
perspective?

Research Context — Tzemach School

Tzemach School is an elementary school where 15t-6%-
grade students' study within the Montessori
philosophy. The school is located in a rural area in
central Israel. There is a petting zoo in the large
schoolyard and it is near a nature reserve located on
the shores of the Mediterranean Sea that serve as
learning environments. Learning is based on mixed-
age classes, thus 1%-3“-grades students' study
together in the same class, as do 4™"-6"-grades
students. Students study according to their personal
progress and not according to age group. In keeping
with the Montessori spirit (Marshall, 2017), the school
declares that it promotes a variety of programs that
are designed to empower students. As part of these
programs, the school attempts to foster a process of
shaping an independent pupil who manages his/her
learning while attempting to develop meta-cognitive
thinking towards learning as well as stimulating their
natural curiosity. The teacher serves as a mediator and
accompanies the learning and personal processes that
the students experience. Activities in school are based
on an active and changing learning environment,
which includes learning centers for independent
learning and are open to teamwork and personal
student initiative. Teaching methods in the school are
varied, such as the flipped classroom, Outside
Learning, science experiments and observations.
Some students lead the learning processes in all areas
of PT. In our case study, the learned science unit
focused on the holistic examination of rocks as part of
the geology component of science learning and
included a reference to the way rocks are formed, the
properties of rocks and how rocks are made use of by
people.

An Existing Model for Peer Teaching in Science
Class

Tzemach School chose to apply a model of PT
(Figure 1) in science class in one of the 4"-6™ grades.
The model was led by science teachers. The model has
seven steps:

Step 1. Selection of fellow teachers: About six
months before starting PT, the fellow teachers chosen

to serve as teachers for their classmates were selected.
The science teacher asked students to volunteer for
the position. Afterwards, the science teacher met with
the volunteers and explained to them what was
expected of each fellow teacher. At the end of the
process, each student who decided to volunteer and
become a fellow teacher was given the role. These
fellow teachers were exposed to the learning content
and studied it thoroughly with the science teacher. In
addition, the fellow teachers and the science teacher
constructed a weekly detailed curriculum that was
recorded in a workbook that they edited together.

Step 2. Receiving the syllabus: About a week before
each class, the science teacher resent the study
material intended for the next class. The fellow
teachers were expected to study the content
themselves before the class. Self-learning is based on
the personal responsibility of the group leaders and on
the assumption that editing the textbook they
prepared together with the accompanying teacher will
form the basis for their learning.

Step 3. Preliminary morning meeting: About a
quarter of an hour before the start of the class, a
preliminary meeting was held in which the fellow
teachers met with the science teacher for clarifications
and final questions. Sometimes, during this meeting,
changes were made to the class plan.

Step 4. Opening of the class by the science teacher:
The science teacher began the class with an
introduction that included a statement on the topic of
the class.

Step 5. During the class: The students and fellow
teachers began to study. The science teacheraswell as
the other two teachers moved between the groups for
support when needed. The students studied in groups
until the end of the class.

Step 6. Each fellow teacher meets with the science
teacher: About a month after PT was started, the
science teacher met each of the fellow teachers
separately for feedback. They talked about the
challenges and successes of each of fellow teachers.

Step 7. Participant reflection: At the end of the
study unit, a concluding session was held that
included the science teacher, the students, the fellow
teachers, and the homeroom teachers. It should be
noted that the cognitive aspects of learning were the
main issues that were discussed. The socio-behavioral
and emotional aspects were discussed during Steps 3,
5 and 7. They also discussed additional activities such
as reflection on the peer teaching process as well as
pedagogical guidance and assessment method issues.
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Figure 1. Peer teaching existing model at Tzemach School
Population between them (Pidgeon & Henwood, 1996), and

Seven school staff members participated in this
research (the school principal, five homeroom
teachers and a science teacher). In addition, 76
students aged 9-11 years old, divided into two classes;
the first class included 37 students who studied
science through PT (experiment group) and the second
class included 39 students who studied science in the
traditional way (control group). The first class was
divided into seven groups. Each group included four
students of different ages and one fellow teacher.

METHODS

This study combined the qualitative research with the
guantitative research approach (Wiersma & Jurs,
2005). In this way, it allowed for the presentation of the
research problem through more explicit and in-depth
data (Fraenkel et al., 2012). The qualitative research
was based on Grounded Theory (Glaser & Strauss,
1967) and included open-ended and in-depth
interviews with the school staff and with seven fellow
teachers, discussion with three Focus Group students
and fellow teachers, students’ drawings, class
observations and an observation in a joint reflection
discussion for teachers and students that participated
in PT.

Interviews

All interviews were recorded, transcribed and
analyzed. The analysis included: Preliminary analysis -
open coding (Strauss & Corbin, 1990) that divided the
entire text into inductive categories and a secondary
analysis that divided those categories into categories
that corresponded with each other by creating links

attaching quotes (references) of the interviewees to
these categories. From the school staff interviews,
teaching-learning goals were extracted. These goals
were reformulated into main goals that were then
divided into four categories: Cognitive aspect; Social-
behavioral aspect; Emotional aspect and Value-based
aspect. These goals were compared with the students’
expressions (fellow teachers and focus groups) that
addressed the implementation of these goals in the
same four aspects. Two comparisons were made: a
numerical comparison that included the number of
expressions for each of the aspects among the school
staff (teaching-learning goals) and the number of
expressions students iterated and represented the
expression of these goals in the classes in which PT
occurred. A qualitative comparison was also made in
which the students’ expressions were aligned with the
teachers’ expressionsin all these categories. At the end
of the process, a theoretical analysis was recorded
according to the categories that emerged from the
field. It is worth noting that the analysis of the
interviews of the school staff was initially carried out
inductively for three of the interviews, in which the
teaching-learning goals were found (Shkedi, 2004,
2005). Based on these, the remaining four interviews of
the school staff were analyzed (deductive analysis).

Focus Groups

Interviews were held in three focus groups, each of
them including approximately nine students and the
fellow teachers. The focus groups allowed observation
of a large number of interactions between students in
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a limited time, based on questions in the PT context
(Franz, 2015). The interviews were recorded,
transcribed and analyzed similarly to the interview
analyses. The teaching-learning goals of the school
staff were compared with the statements that were
found in those focus groups.

Student Drawings

In this study, the Phenomenological Analysis
method was used in the interpretive approach (Van
Manen, 2016). Using this method makes it possible to
clarify the meaning of phenomena in their lives as
experienced by participants in the studies (Van Manen,
2016). The method was originally intended for
analyzing texts, but in recent decades many studies
have employed this method using drawings that are
considered visual text (Alerby, 2000; Van Manen, 2016).
Therefore, the Phenomenological Method allows for a
rich description of the students’ perception of their
feelings during the classes in school (Barraza &
Walford, 2002; Eldén, 2013).

Seventy-six students' drawings from two classes
were collected in this study: 37 drawings from the class
in which the students learned science through PT (the
experimental group) and 39 drawings from the class in
which the students learned science in the traditional
approach (control group). Students from the two
classes were asked to draw on one side of a sheet of A4
paper: "How do you feel during science class and
explain what you drew in at least five sentences.” The
guideline on the other side of the page was: "Draw how
you feel during non-science classes and explain what
you drew in at least five sentences.”

The students’ drawings were analyzed by using the
Qualitative Approach in two steps: 1) An Inductive
Analysis was conducted for all the students’ drawings
in the first step and divided into tables (2 to 5). 2) The
analyses were conducted according to four aspects:
the cognitive aspect, the socio-behavioral aspect, the
emotional aspect, and the value-based aspect. The
analysis began with the numbering of the two classes'
drawings (the experiment and the control groups) and
by obtaining an initial impression of the students’
drawings. This analysis was carried out on two levels:
1) The drawings were divided into four students’
preferences as seen from the drawings: (a) Studying in
the PT approach; (b) Studying in the traditional
approach; (c) There is no preference for either of the
approaches; (d) Not relevant (it is impossible to obtain
an impression from the drawings and the texts what
the students’ preferences are). 2) Students’
expressions were categorized deductively according

to the four aspects (the cognitive aspect, the socio-
behavioral aspect, the emotional aspect and the value-
based aspect) as found in the teachers’ interviews.
These expressions were counted and analyzed.

The quantitative deductive analysis of the drawings
included a series of 12 - Chi-square goodness of fit
tests. This series of tests is designed to examine the
goodness of fit between the following variables:

Class type. This variable included two options: an
experimental class in which PT was conducted and the
control class in which PT was not conducted.

The facial expressions in the drawings. This
variable included four options. A student with a happy
face, a student with a sad face, a teacher with a happy
face, a teacher with a sad face.

Observation

Five observations were conducted in classrooms
where a science class through PT was taught in
addition to the reflection meeting with teachers and
students. All observations were recorded, transcribed,
analyzed in an Inductive Approach, divided into
categories as well as sub-categories. Student
statements were added, ascribed to these categories
and used as a reference.

RESULTS

This section’s results are expected to answer two
research questions that addressed the degree and
adequacy of the teaching-learning goals of the
Tzemach School, as formulated by the school staff and
from students’ point of view on PT.

This section addressed: a). the school staff's
perceptions of the teaching-learning goals; b). the
students' perception of teaching-learning goals
expressed in PT classes and non-science classes; c);
the degree and adequacy of the teaching-learning
goals (school staff) and its expressions in the peer
teaching class (students).

A. The School Staff's Perceptions of the
Teaching-Learning Goals

The school staffs’ interviews made it possible to
examine the teaching-learning goals that emerge from
the interviews with them. This examination was
carried out in two steps.

Step 1. The teaching-learning goals according to
aspects from the school staff's perception: This
section presents the teaching-learning goals of the
school staff according to four aspects: the cognitive
aspect, the socio-behavioral aspect, the emotional
aspect and the value-based aspect. The school staff's
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relation to the four aspects was not identical. Much
attention was paid towards the cognitive aspect
(46.5% of the total number of statements collected
from all interviews with the school staff) that included
categories such as creative thinking and critical
thinking, while the socio-behavioral aspect (26.9%)
received less attention and included categories such
as group collaboration and group gamification. The
emotional aspect (17.6%) included categories such as
enjoyment of learning and sense of success. The value-
based aspect received minimal responsiveness (8.9%).
This aspect included categories such as man and the
environment and leadership.

It seems that the difference in how the school staff
related to the various aspects was a result of the
encounter between theory and reality. Theoretically,
the school is run within the Montessori spirit, which
according to their agenda, is intended to promote
social-behavioral values, even if it is at the expense of
knowledge acquisition. Since those values are taken
for granted by the school staff, they did not
consideration them much attention. At the same time,
the school principal addressed the issue of valuesin a
well-defined and clear-cut way: “/t’s the sensitivity.
Democracy... how you enter the classroom, how you
manage it, how you treat your friend.”

With regard to the cognitive aspect, which received
the most attention in the interviews, this can perhaps
be related to the day-to-day work of the school staff
who wereinvolved in preparing the class plans and the
teaching itself. Yoav, a homeroom teacher, related to
the question “What is the goal of the science
curriculum?”: " First it is necessary that the students
become familiar with the various materials in nature...
to know that each rock has a different composition,
different matter, and different features... my goal, is
that they recognize and know it all..." In addition, the
teachers’ task is to teach and therefore often refers to
the cognitive aspect as teacher Simon said: “/am quite
particular about having an orderly curriculum and
learning strategy.”At the same time and naturally, the
school staff encounters issues concerning the socio-
behavioral aspect of PT. Yoav, a math teacher, sees the
problem in having one sixth- grader teaching his
friends from the same class: "...mature sixth graders
who take the lead, still do not know how to allocate the
roles according to the abilities of each student, or to be
patient enough to let everyone express themselves

properly..."

The same applies for the students’ emotional
aspect of as teacher Nurit described: “.../ mean, when

we listen to them, they listen to us almost always.
Really, this also happens in learning situations, too.” 1t
is quite surprising that the school staff related very
little to the emotional aspect because the credo of the
school is based on this aspect. It is possible that the
same goes for the value-based aspect. In addition, the
emotional aspect is strongly ingrained in the school
culture and therefore the school staff mentions it very
little in the interviews. Another reason for this might be
due to the interviews focusing on PT and not directly
on these aspects. The school principal summarized the
interaction of the teaching-learning goals according to
the four aspects that are manifested in the daily life of
the school staff: "...the basis for good learning,
curiosity, initiative, creativity, leadership and so on is
feeling good... not everyone feels good, even if they
come from very good families. Lots of anxiety, lots of
communication and relationship issues."

Step 2. Analysis of the operational goals from the
school staff's perceptiom. The teaching-learning
operational goals that were extracted from the school
staff's interviews were divided into the following seven
categories:

A. Teaching Method. This category included goals of
high-order thinking development as creative thinking
and critical thinking, use of educational technology as
use of presentations and computers, development of
sorting skills, integration of multidisciplinary teaching,
activation of diversity in teaching, use of research
methods as observation and experiment, and
integration of experiential learning in teaching.

B. Teaching Processes. These categories included
goals of self-learning, collaborative learning is small
groups, frontal teaching, preparation of the fellow
teachers and providing feedback to students. The
school staff emphasized the importance of
collaborative work in small groups where intimacy was
created that could not be created in a large classroom
but also noted the importance of having all studentsin
different areas of the classroom.

C. Teaching Environment. The school staff noted
the importance of learning in nature, outside the
classroom where students can connect to objects,
plants and animals.

D. Acquired Knowledge. This category addressed
acquired knowledge / scientific knowledge of the
learning content, for example, rock characteristics and
understanding the curriculum.

E. Self-Regulated Learning. This category includes
goals such as human and environmental relations and
leadership. The school staff addressed these value
goals as part of educating students for personal and
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social development and becoming future adults in
society.

F. Emotional Involvement in Learning. This
category includes goals such as learning enjoyment
and empowerment of students in developing
responsibility and leadership.

To summarize, this section presented two divisions
of teaching-learning goals as learned from the
perspectives of the school staff. The first division
addressed the four aspects of the goals (cognitive,
social-behavioral, emotional and value-based) and
emphasized the overreaching goals, and the second
division emphasized the operative goals from which it
is possible to understand how the school staff intends
to achieve these goals according to each of the aspects
(Table 1).

B. Expressions of The Teaching-Learning in Peer
Teaching Classes and Non-Science Classes from
the Students’ Point of View

The meeting point between the goals set by the
school staff and the way they expressed themselves to
the students were examined if four ways.

1. Analyzing personal interviews with the
fellow teachers who taught their classmates
through peer teaching. The fellow teachers
addressed a wide range of aspects in the personal
interviews. Many of the statements referred to the
characteristics of fellow teachers, such as leadership
that includes values that should guide the fellow
teachers in their work with the students. According to
the interviews, the fellow teachers should have self-
awareness and understand that they must help others.
That is, fellow teachers indicated that they have a
personal responsibility that they must demonstrate as
part of their commitment to teach other students. At
this point, students also addressed the leadership
tools they acquired, which will serve them in their
adult lives. In general, the fellow teachers felt positive
about being chosen to teach their peers and that they
could provide their peers guidance. Along with the
characteristics of the role, the fellow teachers noted
the benefits and challenges the role presented to them

in PT as well as to the members of the group they
taught.

The analysis of the interviews with the fellow
teachers included a division of the statements into
three aspects: cognitive, socio-behavioral and
emotional. No reference was made to the value-based
aspect in these interviews. Each of these aspects
included a positive and negative reference to the
fellow teachers' experience in leading the student
groups in PT. In the cognitive aspect, the fellow
teachers emphasized the importance of learning in
small groups, which allows for a deeper understanding
of the learning content, as Avia said: “When there are
small groups you can learn the material better....” On
the other hand, Aviv said: “Because perhaps the
teacher can explain it [the study content] more
comprehensibly .” Aviv and Avia address the obstacle
in which the fellow teacher did not explain the content
as well as the teacher does. In addition, the fellow
teachers noted points of this aspect such as their need
to continually scrutinize themselves, to diversify
teaching methods, to acquire group management
tools, to learn the content before class, to be
responsible for the content and its comprehension.

Regarding the socio-behavioral aspect, the fellow
teachers related positively to the learning in small
groups as Shiri, a fellow teacher, said: “/t is more
comfortable in small groups and there is more
personal attention” or “..helpful for cooperation.”
Shiri mentioned social aspects such as cooperation
and one-on-one attention that evolved from the PT
whose method is based on small-group learning that
enables the development of interpersonal
relationships. Shabi, on the other hand, argued that in
PT it often occurs that students do not listen and
“sometimes there is all kinds of talking, and students
wander around.” Other issues that have come up
regarding this aspect from interviews with fellow
teachers are creating a social stigma about good
students versus weak students, anxiety when
exhibiting weakness in front of your friends or teaching
your classmates. These issues can create social
challenges and engrain the students’ existing social
status in the student-learning group.

Table 1. Details of the operational goals in each of the various aspects

Aspects

Operational goals that enable the achievement of the goals according to aspects

Cognitive aspect
Social- behavioral aspect
Emotional aspect

Value-based aspect Acquired values

Teaching methods, teaching processes, acquired knowledge, teaching environment
Teaching methods, teaching processes, teaching environment
Self-regulated learning, emotional involvement in learning
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Regarding the emotional aspect, the fellow
teachers indicated that they enjoy teaching their
classmates. Shabi emphasized this point and said that
he felt that the studentsin his group learn how to listen
to him. Shiri, on the other hand, emphasized the
awkwardness when the fellow teacher was younger
than the rest of the leaning group, or her bad feeling
when the students failed the test and then blamed her
as the fellow teacher for their failure. In addition, the
fellow teachers also addressed issues such as
discrimination among students, which is expressed in
an unbalanced relationship, a sense of boredom that
the students projected in the learning group while the
fellow teachers.

2. Analyzing of conversations of the focus
groups in which conversation took place between
the students and fellow teacher who participated
in the peer teaching. The students’ statements from
seven mixed groups (students and fellow teachers)
were analyzed according to the aspects created in the
interviews with the school staff: the cognitive, social-
behavioral and emotional aspect. No reference was
made to the value-based aspect in these focus groups.
The discussions that developed in the focus groups
addressed some aspects positively and some
negatively. Regarding the cognitive aspect, the
positive reflections included the ability of the fellow
teachers to explain to the students that were studying
through PT the content in their own "language", a
language they understand. As stated in Focus Group 1:
“..itis clearer when a child explains in a language we
understand, in a way that we will understand...” In
contrast, in Focus Group 2, there was also a negative
reflection towards teaching through PT, relating to the
fact that teachers know how to teach better and
explain the learning content more clearly. This
negative comment connects to another negative
reflection that arose in Focus Group 1, in which it was
argued that the fellow teachers do not fully
comprehend the content they are teaching. Other
topics that were mentioned were the use of
educational technology, integration of out-door-
learning, seriousness in learning, inaccurate teaching
of content.

In the socio-behavioral aspect, the positive issue
that arose in the Focus Group 1 is the team building
created as a result of PT as noted by one of the
students: “Usually, in the regular class, there is no
team building, but with it, [PT] is much more than just
team building”. Focus Group 2 noted the fact that
children do not behave well during PT as one of them
said: “Sometimes there are kids in the group who take

»

advantage of the fact that the teachers are not there.
In addition, the students also mentioned issues such
as wasting time, security of working in small groups,
the possibility of new / in-depth acquaintances with
new children, quarrels among students that may lead
to exclusion and creating hierarchies in the peer-
learning groups.

Regarding the emotional aspect, a student from
Focus Group 1 claimed that it was easy for him to say
things directly in the group itself: "because / feel like /
can say anything | want.” A student from Focus Group
3 claimed that because the fellow teachers are the
same age as the students they teach, this creates
unease for those who have not been chosen to be the
fellow teacher: “/t makes the child feel less worthy
than others”. Other topics covered in the discussion
included laughter during the group work, the personal
attitude of the fellow teachers, a positive atmosphere,
but on the other hand a sense of discomfort and
impairing self-confidence and a general sense of
inequality.

3. Analysis of observations in classes and in a
reflective conversation between teachers and
students who participated in peer teaching. The
findings in this section were analyzed according to the
aspects created in the interviews with the teachers:
cognitive, social-behavioral and emotional aspect. No
reference was made to the value-based aspectin these
focus groups. Regarding the cognitive aspect, students
indicated that they understood each other; it was
possible to advance faster because there are fewer
students in each group. Students also indicated that
they encountered difficulties in PT. For example, there
was not always enough time to work on all the
assignments and learn all the material. They noted
that sitting with friends caused them to concentrate
less at times because group students instigated them
to fool around. A student noted that a fellow teacher
cannot always explain in depth and that the fellow
teacher sometimes reads the texts “without
explaining” because s/he does not have enough
knowledge as a teacher to explain the material well.

Regarding the socio-behavioral aspect, the
students referred to the fact that girls and boys are
together in the group, which is an addition aspect of
social interaction, and that they experience a process
of team building even though they indicated that there
are also disagreements in the group.

In the emotional aspect, students felt more
comfortable talking to a small group of students and
asking for help than in the full classroom while on the
other hand, students commented that the fellow
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teacher is actually a peer and a friend who ultimately
makes decisions for the other group students - a
situation that is not very pleasant.

4. Analysis of student's drawings of the
experimental group and the control group. The
analysis of the students’ drawings, which included the
experimental group and the control group, was
intended to complete and strengthen the perception
of the research partners’ students towards the PT. The
analysis of the drawings is conducted in several steps.

Step A - An Inductive Analysis of the Students'
Drawings, Which Included Categories that
Emerged from the Students' Drawings

1) Analysis of students' drawings from
experimental science-peer teaching class. The
drawings of the students who studied in a PT from the
experimental class were divided into five categories
according to the class work arrangement. It can be
sensed from the students' drawings studying science
in the experimental classroom using PT that there was
asense of joyfulness (Table 2). The students and fellow
teachers benefited from the peer instruction and
positive feedback was given by the teacher guiding the
process. In addition, the group work reflected in the
drawings does not characterize a regular class. Only
some of the students are sitting around tables;
teaching is conducted partly in the classroom and
partly outside the classroom. At the same time, fellow
teaching is similar to the traditional teaching that
includes a teacher-centered approach. In addition,
there is reference to differences and students'
personal preferences in their way of learning such as
sitting but not at a table.

2) Analysis of drawings of students’ non-science
experimental class & non-peer teaching approach: The
drawings of students who studied in the non-science
experimental class were divided into categories
according different types of classroom arrangements
(Table 3).

In conclusion, it can be said that the students'
drawings in the non-science experimental class
express discomfort depicted in the sad faces and
sleeping during the class. The typical teaching of the
other disciplines in the experimental classroom takes
place within the classroom where all students study
together around tables. The instruction is based on the
teacher-centered approach and the students copy
fromthe board. The impression is that the students are
an inseparable cluster and there is no reference to
learning diversity and the individual needs of each
student.

3) Analysis of students' drawings from control
science class & non-peer teaching approach. Drawings
of students who studied in the control science class,
using the non-PT approach were divided into
categories according to the arrangement of the
classwork (Table 4).

In conclusion, in this section there is no consensus
among the students in the control class regarding their
science classThe teachers seemed to be smiling but
the students did not. In addition, students noted that
the class was meaningful even though it was evident
that science classes in the control group incorporated
experiments performed by students or the teacher's
demonstration. The science classes in the control
group were held in the traditional approach in which
the teacher was at the center in classes that were held
outside.

4) Analysis of Drawings of Students from Non-
Science Control Class & Non-Peer Teaching
Approach.

Drawings of students who studied in non-science
control classes and not through PT were divided
according to the type of classroom arrangement
(Table 5). In conclusion, it is evident that the teaching
in a lesson of a different discipline in the control class
is perceived as learning, where the teacher is at the
center and the teaching is based on traditional
teaching in which material is delivered by the teacher.
This teaching is not perceived by the students as less
interesting or less fun and this can be understood from
the students' facial expressions and explanations. It is
not clear what teachers feel about this way of teaching.

Step B — A Deductive Analysis of Students'
Drawings, Which Included Categories Obtained
from the Analysis of Interviews with Teachers.
This analysis included references to aspects found
in interviews with teachers: the cognitive aspect, the
social-behavioral aspect and the emotional aspect. In
the experimental class, in the science classes that took
place in PT, a picture was obtained in which the
learning atmosphere is positive regarding a cognitive
aspect. The students' drawings analyzed in step A
indicated that regarding the social-behavioral aspect,
there was cooperation between the students during
the learning and regarding the emotional aspect, the
joy of learning and enjoyment of the way of learning
was apparent. The analysis of the drawings in the
experimental class in other non-science classes,
indicated the students' discomfort regarding the
various aspects: For the cognitive aspect there was
greater reference to negative aspects. For the socio-
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Table 2. Analysis of students' drawings from experimental science-peer learning class (includes the categories,
representative drawing and description)

Category and Examples of drawing

Description of the category using a representative drawing

Individual work in groups

Students working in groups independently, without a teacher and
without a student fellow teacher. There are three smiling students
who are standing around a table. They are raising their right hand
and presenting an item. It is not possible to understand who is the
head of the group.

Oo =

The fellow teacher is shown and smiling. The class structure is not
uniform. The students say: "l feel good." and "the explanation is
very good."

NWEVD

Many workgroups
(,Mr \i::;

A VN

Drawings in this category depict groups without the presence of a
fellow teacher or teacher. The student noted in his explanation
that this group is outside the classroom and that: "Children
outside have fun and work." Another explanation notes the
children's pleasure working in groups: "In class many children
enjoy working in groups."

Working in groups in the presence of a teacher

e

A I3en VY e s
T e e e TN DY B ST 2

RPN

There is a group studying around a table and all four students in
the group are smiling. The feeling the drawing exudes is that the
students are learning in a group and the teacher, standing on the
left side, is smiling: she is watching the students and it seems that
she is not directly in charge of the learning process of this group
and says: "Good job!"

The drawings do not feature students or teacher figures. Here one
can notice the smiley. In addition, it says "happy" in Hebrew. It is
evident that this student enjoys peer teaching in science classes.

behavioral aspect there was almost no negative or
positive attitude and for the emotional aspect, there
was an ambivalent attitude towards learning in the
different methods of PT, with a tendency towards
negative feelings. The analysis of the drawings in the
control class in science classes that were not taught in
PT, indicated mixed feelings about learning. For the
cognitive aspect, the centrality of the teacher in front
of the students in the classroom was emphasized, and
for the socio-behavioral aspect, reference to shared
learning was low and positive. For the emotional
aspect, there was limited reference. The analysis of the
drawings in the control class in other lessons not

taught in PT emphasizes that regarding the cognitive
aspect, the students drew the teacher standing in the
center in front of the class and regarding the socio-
behavioral aspect there was little reference. Regarding
the emotional aspect, mixed emotions appeared. The
value aspect was not indicated in the students'
drawings.
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Table 3. Analysis of students' drawings from non-science experimental class with non-peer learning
approach (includes the categories, representative drawing and description)

Category and Examples of drawing

Description of the category using a representative drawing

Teacher figure in the center

axd 2 da .-
)

B = pe

smad PN R Ve

/:\,‘ ‘-s\ (ra2) . @
Deod _at

>

Teacher is in the center of the drawings and says: "Copy" and
"Well". Three students were drawn with sad expressions. One
student says: "l can't take this". A second student says: "l am not
copying"; the third student was sleeping and the speech bubble
has the letters expressing snoring.

There is no teacher. Two students, Roni and Lihi, are standing at a
table. There is no evidence of emotion towards the class they are
learning.

There are teachers, tables but no students. A teacher is near the
board. There is a pencil case, a notebook and a book on the
students' desk. The teacher looks pleased.

There are circles without clear figures representing students
sitting around the tables. There is a central board in the
classroom. The text in the drawing says "In a math class the
children sit and listen to a teacher standing at the board and
teaching / explaining the material and it is a bit boring."

Only symbols appear in this category. There is a large sad
expressing his feeling in the other class. Next to it says "bored". It
is evident that this student does not enjoy learning in classes that
are conducted in the teacher-centered approach.

Step C — Quantitative Analysis According to the 0.011). Also, the students who studied in the
Class Type, the Facial Expressions in the experimental class drew more drawings of an

alternative class structure than in the non-science

Drawings and Another Scholastic Subject.

1. Chi-Square tests. A series of 12 chi-square tests
were conducted to test the significant statistical
differences between expected frequencies and
observed frequencies. In this research between class
type (experiment/control), the facial expressionsin the
drawings ("happy student" / "sad student", "happy
teacher" / "sad teacher") and another scholastic
subject (Science / Non-Science). The results of twelve
Chi-square tests indicate that in four of these tests,
significant statistical differences were found. In the
drawings of the students who studied in the
experimental class, where PT took place, more happy-
student faces were depicted than sad faces compared
to the drawings regarding non-science class (p =

class (p = 0.0001). The students in the control class,
where PT did not take place, also drew more of a
different class structure that exists in the science
classes compared to the non-science classes (p =
0.002). However, the comparison of drawings of a
different class structure between the two study
populations indicates a significant statistical
difference (p = 0.045), meaning that in the
experimental class there were more drawings of a class
with a different structure.

2. Descriptive analysis. All student explanations
accompanying the drawings were analyzed in a
content analysis. These explanations were divided into
four aspects: Cognitive aspects that include
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Table 4. Analysis of students' drawings from control science class with non-peer learning approach (includes
the categories, representative drawing and description)
Category and Examples of drawing Description of the category using a representative drawing

A class without a teacher

A science class is being conducted around a table without the
presence of the teacher. Rock kits are on the table. The smiles on
the students' faces indicate that they are satisfied.

A teacher is standing at the board and in front of him three
students at their desks that are far apart from each other. The
teacher is smiling but in the text on the right it says: "I hate this
class and I think is boring." In this text, the difference between the
teacher's feelings and the students' feelings is evident.

A teacher with students (not in groups)

L& L8 | )
e e L
Teacher with students (in groups) The teacheris smiling and in front of him are two round tables with

students. Round tables can imply non-traditional learning. The

oy
teacher is standing by the board and next to him are two
A ,! experimental jars.
=2
= e o
(f\'_c. = ”J'{ : -

The class is taking place outside. A smiling student is outside the
classroom. Without the drawing explanation on the top right, it
could be understood that the student was enjoying science
classes. The explanation reads: "/ drew the science class about
leaves; | am bored in this science class."

A N\, it 7 At 1
Symbol There are only symbols in this category. There is a book entitled/
The explanation for the drawing reads: "/ feel that | am learning
something new in a science class about how man was created and
how he evolved." There is only evidence of learning.
Ju—

expressions such as: asking questions and learning
outdoors. Explanations in the socio-behavioral aspect
that include expressions such as: part of a group and
freedom. Emotional aspects that include expressions
such as: enjoyment and happiness (Figure 2).
Explanations pertaining to an additional aspect that
include expressions such as "special" have not been
added to Figure 2.

Figure 2 emphasizes that in the experimental class
there were fewer references to the cognitive aspect
compared to the control class and more references to
the socio-behavioral aspect, while in the control class

there were more references for the emotional aspect
compared to the experimental class.

Explanatory expressions in drawings of science
classes (PT approach) and non-science classes (not
taughtin this approach) in the experimental class were
divided into expressions that support PT, such as
'laughs' and 'learns' and expressions that do not
support PT, such as 'not focused'. It was found that the
percentage of expressions that support PT in science
classes was high in each of the aspects in the
experimental class: the cognitive aspect, the socio-
behavioral aspect, and the emotional aspect. On the
other hand, it was found that the percentage of
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Table 5. Analysis of student' drawings from non-science control class with non-peer learning approach (includes
the categories, representative drawing and description)

Category and Examples of drawing

Description of the category using a representative drawing

A teacher at the center with students

AR Y12 -dies

The teacher is in the center. A large teacher with dimensions in
relation to the size of his students. Teacher's face is large and

D Mk smile-less. He has a beard and large ears. This description is
T denwo= completely different from the explanation attached to the
(e Vb= - AN illustration which reads: "l feel like a math class is easy, fun and
L %l 31N interesting." The classroom is designed has round tables
= sm arranged in rows.
x \ = b ¢

Students are alone in the classroom. Two students are drawn
during a math class sitting next to each other, apparently at a
table. Multiplication exercises are on the board.

Students alonein class

Teacher is alone. He is standing in front of the board and writing
math exercises on it. No students are drawn and no expression is
depicted on the teacher's face during the class. Next to the
teacher, on the left, is the teacher's desk and chair.

A class with no teacher or students an empty class? There is no presence of students or a teacher. There is a board

« R with math exercises on it. On the left is a table with two computer
screens Two round tables are in the center of the drawing. The
. explanation for the drawing reads: "I have fun in math."

e | Tt=0n
e G

s~ 1)

The current drawing depicts a math notebook with division
S e Cns exercises and a pencil. The attached text reads: "Fun and
interesting to learn."

e A A Rne ACNIEAT

percentage of the number of expressions that did not
support this aspect in the science class (Table 7 and

expressions that did not support PT in non-science
classes was high for each of these aspects (Table 6 and

Figure 3). Science classes and non-science classes
were also held in the control class in a non-PT
approach. It was found that the percentage of
expressions in the socio-behavioral aspect and the
emotional aspect were higher in non-science classes.
In contrast, the percentage of expressions that
support science classes other tha n the PT approach
was higher in the cognitive aspect. In science classes,
the percentage of expressions in the socio-behavioral
aspect and in the emotional aspect is higher compared
to the non-science classes. In addition, the cognitive
aspect showed a higher percentage of aspects that did
not support non-science class as compared to the

Figure 4). In conclusion, there is a clear preference of
students in the experimental class to study science
classes in a PT approach in each of the aspects
examined: cognitive, social-behavioral and emotional,
compared to the non-science class where PT does not
take place. However, no consistent picture was found
in the control class.

The Degree and Manner of Alignment Between
Teaching-Learning Goals (School Staff) and
Expressions in Classes (Students)

This partis an integration of Section A, which dealt
with the goals of teaching-learning from the school
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Figure 2. Percentage of statements in each of the categories: cognitive, social-behavioral and emotional
(left: the experimental class, right: the control class)

Table 6. Percentage of supportive expressions and percentage of expressions that do not support the
different classes in the experimental class
Science classes with peer teaching approach Another scholastic subject without peer
teaching approach

Supportive Non-supportive Supportive Non-supportive
expressions (%) expressions (%) expressions (%) expressions (%)
Cognitive 63.0 7.4 7.4 18.5
aspect
Social-behavioral  38.7 12.9 12.9 25.8
aspect
Affective aspect 35.6 8.9 8.9 46.7
70.0 63.0
60.0
50.0 204
400 356°7
-
25.8
30.0 22.6
- 18.5
d 12.9
66 89 774 8.0 111
Ol
Science lessons - Science lessons - Non-science Non-science
Supportive Unsupported lessons - lessons -
expressions expressions Supportive Unsupported
expressions expressions
O Emotional aspects M Social-behavioral aspects Cognitive aspects

Figure 3. Experimental class: distribution (%) of supportive expressions and non-supportive expressions in
science classes taught in a peer-teaching approach compared to non-science classes which peer-teaching
did not take place

staff's perception, with Section B, which dealt with the  research question: How are the teaching-learning
students' perception towards their experience in goals formulated by the school staff at Tzemach
actual PT. That is, this section answers the second
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Table 7. Percentage of statements that support and do not support each of the categories in the control class

Science class with peer teaching approach  Another scholastic subject without peer teaching

approach

Supportive Non-supportive
expressions (%) expressions (%)

Cognitive 42.6 7.4

aspects

Social- 10.0 40.0

behavioral

aspects

Affective aspects  27.9 24.6

Supportive expressions (%) Non-supportive

expressions (%)

7.4 16.7
40.0 10.0
24.6 9.8

School in science classes taught through peer-
teaching, from the students' perception?

In general, it is conceivable that there is a
correspondence in all aspects in the goals set by the
school staff and the students' experience of PT in the
experimental class (Figure 5). For example, the
percentage of goals formulated regarding the
cognitive aspect was the highest compared to the
other aspects.

To check whether such a correspondence indeed
exists, the students' expressions that referred to their
experience were classified as positive expressions
towards the experience and negative expressions.
Comparing only the positive expressions versus the
teaching-learning goals of the school staff revealed a
slightly different picture. That is, the socio-behavioral
aspect received the most positive response from

70.0
60.0

50.0
o 40.0

40.0

%

27.9

30.0 24.6

20.0
10.0

Science lessons -
Supportive
expressions

10.0

0.0

OEmotional aspects

Science lessons -
Unsupported
expressions

W Social-behavioral aspects

students in their experience in science classes in PT
and not the cognitive aspect (Figure 6).

However, the picture changes completely when
comparing the teaching-learning goals of the school
staff with the non-supportive expressions of the
students towards their experience in PT (Figure 7).

Figure 6 shows that students relate negatively to
their experience in the cognitive aspect of PTin science
classes in the experimental classroom. For the other
aspects, except the value-based aspect, there is
negative reference, but less.

DISCUSSION and CONCLUSIONS

This research focuses on the PT in science
education in an elementary school among students
from fourth to sixth grades. However, literature rarely
reports on studies that have examined PT in science
subjects and elementary schools. There are diverse

16.7
9.8 10.0

Hl

Non-science lessons Non-science lessons
- Supportive - Unsupported
expressions expressions

Cognitive aspects

Figure 4. Distribution (%) of supportive expressions and non-supportive expressions in the control class in
which peer teaching approach was not adopted - comparison between a science classes and nonscience
classes



Gal & Fallik / Interdisciplinary Journal of Environmental and Science Education

17124

models and studies that address this pedagogy of
teaching based on the principles of the social learning
theory that allows students to acquire tools for future
use while engaging in social interaction (Vygotskil,
1978), which has a majorimpact on students' cognitive
thinking and SEL (Campolo et al., 2013). The
introduction to this article described the benefits and
challenges facing the educational staffs and the fellow
teacher of such learning. Awareness of such and other
benefits and challenges can promote the planning and

50.00
45.00
40.00
35.00
30.00
R 25.00
20.00
15.00
10.00
5.00
0.00

27.41 26.99

17.59

Affective aspect

W school staff

32,41

Social-behavioral
aspects

execution of educational teams that plan to
implement this approach. Surprisingly, sometimes,
benefits of the perception of the school staff can be a
challenge for the students, and sometimes a challenge
of the perception of the school staff can serve as an
advantage or a weakness for the students, as found in
this study. Examining the meeting point between the
perception of the school staff and the students'
perception is important to promote learning through
this approach and can also indicate components of the

46.51

38.52

8.92
. 1.67
Cognitive aspects Value-based
aspects
Aspects
students

Figure 5. Comparison of the application of the goals set by the school staff in relation to the activities
performed by the students in the experimental class from students' perception

50.00
45.00
40.00

46.51

34.84

35.00
30.00
25.00
20.00
15.00
10.00

5.00

0.00

30.00

b

26.99

-
|

-y
i )

17.59

o

Affective aspect

| school staff

Social-behavioral
aspects

31.54

8.92

. 3.23

Value-based
aspects

Cognitive aspects

Aspects

students only supportive expressions

Figure 6. Comparison of the implementation of the goals set by the school staff versus the activities
performed by the students in the experimental class from their perspective - supportive expressions only
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Figure 7. Students' non-supportive expressions towards their experience in peer teaching in science classes
in the experimental classroom

approach that should be maintained or changed. In
fact, our study examined whether there is a
correspondence between the teaching-learning goals
as raised by the school staff at Tzemach School and
how these goals are reflected in the perception of
students learning in PT. In light of this, and of the
findings, the discussion focuses on two issues.

A. Perceptual Gap in Relation to Peer-Teaching
Implementation between the School Staff and the
Students

The findings show that there is a gap in the practice
of implementation of PT between the school staff and
the students in all aspects. This gap is expressed in the
stated teaching-learning goals of the school staff and
their implementation in the field. The school staff has
mainly emphasized teaching-learning goals in the
cognitive aspect, such as developing higher-order
thinking skills and problem-solving. In contrast,
students expressed in their own critical view in a
variety of ways that was hardly voiced among
teachers. This voice is exceptional due to their young
age; it is crucial for adults heed their voice in order to
learn from it and in turn, encourage them to learn
(Cutter-Mackenzie & Rousell, 2018). However, students
noted the benefits of PT in acquiring knowledge, but at
the same time, they did not spare criticism related to
this aspect. The students stated more than once that
the fellow teacher is better equipped than the class
teacher to explain the material learned in their "own
language" and at eye level. This deduction is also
known from the literature (Boud & Alison, 2007). As
shown in Figure 6, most of the reference in the

application of PT regarding the cognitive aspect was
negative and increased the complexity of acquiring
content knowledge (Lockspeiser et al.,, 2008).
Elementary school students argued that PT was not
effective in acquiring well-founded, in-depth
knowledge in the teaching unit they studied in the
sciences and that fellow teachers did not know the
material well enough (Campolo et al., 2013; Stigmar,
2016). Moreover, the fellow teachers' explanation was
not always understood; they did not know how to
answer questions and their pedagogy was sometimes
uninteresting. The analysis of the drawings supported
this critique; students from the experimental class who
studied with the PT drew the fellow teachers as
teachers at the center of the class or showing that they
had adopted a teacher-centered approach. It seems
that the focus of the school staff on cognitive goals
probably also affected the fellow teachers. The
teacher-centered approach was a source of emulation
for the fellow teachers; some the fellow teachers
taught the content by reading chapters in the textbook
and by presenting on the laptop. Thus, the idea of PT
where students learn from each other cooperatively on
equal terms has missed the point of social learning.
Our findings contradict the literature (Olle & Durning,
2007), which argues that PT is a substitute for the
teacher-centered approach where students are able to
teach content to their peers in place of the teacher
(Lockspeiser et al., 2008). This may be due to different
research populations since the PT population mostly
takes place with higher-education students (Mckenna
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& French, 2011; Palsson et al., 2017) whereas, this
study involves elementary-school students.

Another gap was found between the formulation of
the teaching-learning goals of the school staff
regarding the socio-behavioral aspect and their
application in the class as expressed by the students.
This gap was first manifested by the fact that students
addressed this aspect more than the school staff. The
fellow teachers emphasized the socio-behavioral
aspect rather than the cognitive aspect as they are a
selected group with an esprit de corps that has been
fostered by the science teacher and the school staff
and which is noticed by their peers. Similar to the
cognitive aspect, regarding this aspect the students'
attitude towards PT is ambivalent as well. The positive
side included addressing issues such as collaboration,
mutual help, forming a unified social structure and
addressing social learning, which is also recognized in
the literature (Olle & Durning, 2007). The analysis of the
students' drawings in the experimental classroom
indicated a positive point of view regarding the socio-
behavioral aspect. On the other hand, students noted
the challenges in learning, such as disagreements and
arguments among them.

From an emotional point of view, students related
to PT much more than the school staff. It can be said
that students had a positive emotional experience
from PT, but at the same time emphasized the
negative aspects. The positive emotional aspect is
expressed, among other things, in the students'
attitude towards the common language they have with
the fellow teachers of their peers and their classmates,
which contributed towards a pleasant feeling while
learning. Students positively addressed the patience
and inclusion of the fellow teachers' repetition of the
explanations related to the curriculum and the
integration of interesting experiences in the group.
The drawings from the experimental class showed
smiling faces of the students, which projected a sense
of enjoyment. The fellow teachers emphasized their
personal responsibility for teaching positively. Some
students felt less privileged because they were not
chosen to be fellow teachers, which caused them to
feel less worthy and appreciated. Students also noted
that fellow teachers would behave condescendingly
towards other students on occasion, i.e. their peers,
deciding what they should or should not do.

The students and the school staff paid very little
attention to the value-based aspect compared to the
other aspects. The school staff addressed this more
than the students. The lack of attention by the school
staff was surprising, since the impression of Tzemach

School's vision was that values are first and foremost
in the teaching-learning school. The students, in some
measure, addressed the values that the administration
mentioned. It may not be a process of naming the
values that the school staff is interested in instilling in
students and that is part of the covert curriculum
(Alsubaie, 2015). At the same time, there was
correspondence in the value aspect between the
teaching-learning goals mentioned by the school staff
and their application in the field as noted by the
students on the subject of the interaction between
Man and the environment. A similar correspondence
was also found between the goals of the school staff
and the implementation of these goals in value-based
aspects, such as helping others, behaving according to
the values of democracy and developing leadership.
The literature reports that in educational programs it
is vital to declare explicitly the learning goals to the
students who are involved in it as well. These goals
should not be the sole property of teachers. Students
who are made aware of learning goals can improve
their performance (Vedder-Weiss & Fortus, 2011).

In conclusion, it was found that there is a partial
correspondence between the goals of the school staff
and the implementation of these goals in the field from
the students' perspective. Students demonstrated
critical thinking toward PT. Moreover, it can be seen
that students emphasized the benefits of this
approach, but the challenges and difficulties they
anticipated in interviews, focus groups, and drawings
lead to a rethinking of the PT model as itis applied in a
science class at Tzemach School. It is possible that this
model requires a change that will preserve the benefits
that the students mentioned, and at the same time
attempt to address the challenges that the students
anticipated. Such a model is described in the next
section.

B. An Extended Model for Implementing Peer
Teaching

Itis evident that Tzemach School has not provided
enough attention to the transference of responsibility
of the fellow teacher for teaching the content to
his/her peers, and was remiss in examining the level of
knowledge of the students, vis-a-vis the contents they
were taught. At the same time, the experience of PT in
Tzemach School did not reach levels of uncontrolled
behavior experience as reported by Mennim (2017).
Students recommended that the science teacher be
more involved at three time points throughout the PT
session: A. Before the class - the teacher will support
the fellow teacher and clarify the content being taught.
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This is in addition to what has already been done by
the science teacher in advance: sending the material a
week before and meeting prior to the class itself.
Moreover, the students recommended that at the
beginning of each class the teacher make a brief
introduction to all students in which s/he will guide the
learning process and highlight the content. B. During
the classes - the teacher will accompany the learning
groups during the class more closely and thus, will
assist the fellow teacher in his/her explanations if
necessary. The teacher will also make sure that the
students in the group have understood the content
being taught in a scientifically acceptable way. C. At
the end of the class - the science teacher will
summarize the class and each student will complete
the personal summary that he must write in his/her
notebook at the end of the group work.

The students in this study referred, as stated,
mainly to the cognitive aspect. At the same time, it can
be concluded that the school staff and students faced
challenges in PT regarding all four aspects: cognitive,
social-behavioral, emotional, and value-based.
Therefore, a model (desired model) is proposed that
combines the current PT process (the existing model)
and also addresses the challenges that have emerged
in this study in all aspects (Figure 8). The model is
similar to a Gantt board that includes a score of four
categories vertically (bottom to top) and includes:
date (when to apply?), stages (stages of application),
common model (the model used in Tzemach School)
and a desired model (developed based on the findings
of this study). Horizontally at the bottom of the model

are details of the implementation dates and eight
stages of the PT process: Steps 1-4 take place before
they startin class. Steps 5-7 take place during the class
in which PT takes place. Steps 8-9 are executed at the
end of the study unit. The model represents the
application of the various aspects with the help of
squares depicting the four aspects as well as three
circles depicting different actions in the PT process
that have emerged from the study.

Recommended Elements Added in the Desired
Model

The Four Aspects. The desired model emphasizes
the need to address all four aspects that emerged in
this study that should be addressed throughout the PT
process, and emphasizes the repetitiveness in the
verbal representation of the various aspects in light of
the existing gap between the representations of the
various aspects in this study.

The Steps. In the desired model, a number of stages
were added:

Step 3 - Teacher-fellow teachers meeting: Teacher
should check that the fellow teacher is ready to teach.
This stage addresses claims that at times the fellow
teachers do not prepare themselves properly for the
class and do not study the material that is sent to them
about a week before the class and is only carried out
two days before the class.

Step 7- Class summary by the science teacher: The
science teacher should summarize the lesson for all

CHeee | EHeer | EReer | X eee [coc I coc [ coc P coc Sl coc |
Desired | [XAse = O EXgase | XT3 ase S BE] EXH ‘ase B3 X ase | EXHase
Model | EMeer | W [Evio L e o R B CEoee CHeee | D8 ke
VAL | VAL | VAL
Existing jcos] [ e B
Model coc | coo | S.BE} Coc | COG | S BE| B ase
[Evo} X #ee |EX Rer
1 2 3 4 5 6 7 8 9
Selection of | Recelving the |teacher-fellow | Preliminary Opening of the During class Each fellow Participant
Steps  |feiow teachers syllabus teachers morning class by the theclass | summary | teachermeets | refiection
meeting meeting science teacher by the the science
science teacher
teacher
|
Before the
Time beginning of One week  |Two days before| On the same | Atthe beginning | During End Aftera At the end of
the year beforetheclass|  the class dayofclass |  ofthe class theclass | of class month | the study unit
ASPECTS ACTION
Cognitive EE Pedagogical Preparation PE.P
Socio-behavioral S.BE] Assessment ASE
Emotional [EMO | Reflection REF
Value-based

Figure 8. Comparison between the model found in Tzemach School in peer teaching and the desired

model.
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students and not leave the summary to fellow
teachers.

Step 8 - Each fellow teacher meets the science
teacher: The teacher's feedback meeting with the
fellow teachers takes place at the end of each class
instead of once a month.

Actions. The desired model
combining three actions during PT.

recommends

Pedagogical preparation. A teacher's training takes
years and also includes his/her experience gained
during this work (Sen, 2010). In addition, the
capabilities and maturity of the teacher are a very
important part of his/her skills. There is no expectation
that a fellow teacher will be able to teach as a teacher
does. Therefore, it is recommended that the teacher
leading the PT provide the fellow teachers with
practical tools for diverse teaching methods of the
content.

Assessment. In the desired model, it s
recommended that assessment be carried out at
different points in time in the learning process and not
only at the end, and that an alternative assessment be
combined with the traditional assessment in the
existing model. Such an assessment will also serve in
shaping the PT process and focus on points that need
to be strengthened and improved.

Reflection. In addition to the reflection that takes
place at the end of the existing process, the model
offers additional points for reflection: at the end of
Step 1 where the initial training of the fellow teachers
takes place, at the end of Step 3, and a short class
recap at the end of each class.

In conclusion, implementing PT does not add up to
a procedural decision. It requires systematic
organization of the school in changing the perception
of the teacher's position and the perception of the
students' method of learning. The desired model can
provide a framework for enabling PT in individual
teaching units, on various study topics in addition to
science.

Recommendations for Using the Model

Adapting PT requires careful planning that takes into
account the learning environment, its goals,
curriculum, partners in the process, assistive
techniques, frequency of meetings throughout the
process, materials available to partners, preparation
of fellow teachers and assistants, process monitoring,
student evaluation and process feedback. The present
model considers all of these factors and suggests
addressing the following recommendations as well:

1) It is advisable to address each of these aspects and
activities when implementing the model. Addressing
these aspects will help reduce the gap between the
stated goals and their implementation in the
classroom in PT.

2) It is a linear model designed to narrow the gap
between the goals of the school staff and the
application of these goals in the classroom. Therefore,
it is recommended to enact all the steps in the order
shown in the model.

3) Itisrecommended to expose the fellow teachers and
students to the model and use the terms that appear
in it and thus create a common and professional
language.

4) It is recommended to begin training the fellow
teachers about six months in advance to support them
and detect difficulties in advance.

5) The PT process is more time consuming than
traditional learning. It is therefore advisable to
allocate the appropriate amount of time for this
process.

We would like to emphasis that this research has
had significant implementation during the COVID-19
crises. In the period during the pandemic in which
children around the world were subjected to social
isolation and distancing from their teachers and peers,
it is essential to adopt a PT approach that addresses
the adaptation of the existing teaching system to the
21st century. The combination of acquiring knowledge
while providing a social emotional response is not age
dependent. All school students in the world subjected
to COVID-19 restrictions need to address and develop
social and emotional learning abilities. Specifically, for
this study, it was found that even elementary-school
children can learn in a PT approach while developing
emotional social abilities in learning.

CONTRIBUTION and LIMITATIONS

The research has both a practical contribution and a
theoretical contribution. On the practical side,
Tzemach School is attempting to promote an agenda
that will include not only the cognitive aspect but also
other aspects of teaching. They try to emphasize
emotional, social-behavioral and value-based aspects.
Promoting this agenda requires a great deal from of
the school staff in order to put this agenda into
practice. The present study makes it possible to
examine whether the agenda of the school staff is
indeed being implemented in practice. This is in light
of the familiar fact that agendas, important as they are,
remain at a declarative level only and fail to reach
realization in the field. Therefore, examining the
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correspondence between the students' words and the
goals formulated by the school staff will enable the
school staff at Tzemach School to optimally
implement the educational agenda in which they
believe. Another practical contribution of the study is
that it can help understand the benefits, barriers, and
challenges that a school that wants to implement PT
needs to know. In addition to the desired model, there
isimportance in a possible framework for enabling PT.
Theoretically, this study presents a model for the
process of PT in which fourth- and sixth-grade
students are selected to be fellow teachers and
undergo training towards teaching their peers. In
doing so, the research contributes to the body of
knowledge involved in PT in science classes in
elementary school. The aforementioned research was
conducted in a single school that advocates the
Montessori-style school in one science class. This
research environment also contributes to the
professional literature. This study was conducted in a
combined approach of quantitative and qualitative
research. Therefore, the sample size is relatively small
and includes two classes. It is necessary to examine
the results of this study in other schools as well.
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