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Abstract — The aim of the presented research is to investigate how prospective mathematics and physics teachers
have experienced peer-assessment. The study took place within the context of one classroom assessment course
designed for pre-service teacher education. Ninety-four (94) prospective teachers in four cohorts participated. They
were giving written feedback to peer’s coursework, writing reflective journals and participating in semi-structured
interviews. The participants reported that grading is more difficult than giving feedback because grades are
important as they “count” for students’ success. Secondly, during the course, their thinking “shifted” to the idea
that giving comments is more crucial than grading, because feedback helped them understand the assessment
criteria and subsequently, improve coursework. Based on the findings, the main argument of the paper is about the
role of pre-service teacher education for the development of classroom assessment skills and assessment knowledge

in teachers.
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Introduction

The presented study is heavily influenced by the work and research on classroom
assessment by Brookhart and her colleagues (Brookhart, 2011; Brookhart et al., 2016) and on
peer-assessment assessment by Black and Wiliam (1998), Brookhart (2017) and Shepard and
her colleagues (2005). According to Brookhart and colleagues, through classroom assessment,
the teacher should aim to enhance and support student learning. This study has used the term
“classroom assessment” to include both formative and summative assessment. Brookhart and

McMillan (2020) developed a broad definition of classroom assessment as follows:
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Classroom assessment is a process that teachers and students use in collecting,
evaluating, and using evidence of student learning for a variety of purposes, including
diagnosing student strengths and weaknesses, monitoring student progress toward meeting
desired levels of proficiency, assigning grades, providing feedback to students and parents, and

enhancing student learning and motivation (Brookhart & McMillan, 2020, p. 4).

Assessment requires not only teachers’ but also students’ active involvement in
assessment when they look at each other’s work to identify strengths and weaknesses, to give
feedback for improvement (peer-assessment) and then improve their own work (self-
assessment). The primary goal is to promote learning and advance learners’ responsibility for
their own learning and development of metacognitive skills. Within the same framework,
Brookhart (2017) has also developed the argument that grading and summative assessment
should not mean marking only; grading should also guide and support learning. Hence, teachers

need to develop grading practices which focus on learning and aim towards support of learning.

The literature review starts with one definition of peer-assessment and discusses how peer-
assessment is related to assessment criteria, feedback and grading. Then, research on peer-
assessment has been presented. The literature review concludes with research on teacher
assessment practices. It is worth noting that the reviewed research studies were conducted in
Turkey, as well as Europe and the US.

Peer-Assessment: Assessment Criteria, Feedback and Grading
During the process of peer-assessment, the intention is that both assessee and assessor to
benefit from the process. In peer-assessment, students provide and receive feedback more

promptly. Topping (2009) defined peer-assessment as follows:

Peer assessment is an arrangement for learners to consider and specify the level, value,
or quality of a product or performance of other equal status learners. Products to be assessed
can include writing, oral presentations, portfolios, test performance, or other skilled behaviors
(p. 20).

Sadler (1989), in his seminal paper, discussed the three elements required for peer-
assessment to promote learning:

* Firstly, students need to develop a clear view of the learning goals and a shared
understanding of quality work similar to that of the teacher. In simple learner’s words: “Where

am [ trying to go?”
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430 Prospective Mathematics and Physics Teachers’ Experiences of Implementing Peer-Assessment

« Secondly, information is needed about the present state of the learner and the expected
one. The learner should be able to compare the current level of performance by using quality

criteria. In student’s simple terms: “Where am 1?”
* Lastly, the learner should be able to take action to close the gap. “How best to get there?”

Sadler (1989) stressed the potential value of peer work both because the communication
between students is in a language that students themselves naturally use, and also because
students learn from taking the role of teachers and examiners. On such basis, Sadler (1989)
strongly argued that self- and peer-assessment are of central importance to formative
assessment. At the same time, Sadler argued that students must understand the criteria according
to which their work will be judged. In a later paper, Sadler (1998) emphasized the need for the
feedback to be understood by the learner and that students should be actively involved in further

improvement and learning.
Along the same line, Boud (2000) argued that

Unless students are able to use the feedback to produce improved work, through for
example, redoing the same assignment, neither they, nor those giving the feedback will know it
has been effective (p. 158).

Feedback is only successful if students use it to improve their performance. As such,
feedback needs to identify the quality of the work required and then, it needs to indicate the gap
between the current achievement (i.e., strengths) and the desired performance (in relation to
assessment criteria and the expected quality). Having discussed the important role of peer-
assessment in the service of learning, the focus of the discussion will move to research on peer-

assessment.
Research on Peer-Assessment

Research studies on peer-assessment have shown the value and the importance of student
involvement in the process. They have provided strong evidence that peer-assessment and good
quality feedback can promote learning and encourage progress in student learning in secondary
education (i.e., Black & Harrison, 2004; Hodgen & Wiliam, 2006; Ketonen et al., 2020) and in
higher education (Sluijsmans & Prins, 2006; Sluijsmans et al., 2002). Wiliam and Leahy (2015)
labelled peer-assessment with the expression “activating students as learning sources for one
another” and self-assessment with “activating students as owners of their own learning”. Peer-
assessment helps learners to carry on with the “next” step in the route of their learning, which is
self-assessment. Yet, peer-assessment may help students develop ownership of learning when

they are actively involved in assessing peer’s work (Shepard, 2000).
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According to research studies on formative assessment, feedback is an essential
component of assessment because it has major influence on learning (Black, 2003; Black &
Wiliam, 1998; Hattie, 2011). Shute (2008) used the term “formative feedback™ and defined it as

information communicated to the learner that is intended to modify his or her thinking

or behaviour for the purpose of improving learning (p. 154).

Butler (1988) showed that students get distracted by grades that go with written
comments for improvement. This is because grades make them compare themselves, whilst
written comments based on the task make them think about how to improve the work and receive
the message that they can do better. In addition, marks only do not give any information about

current achievement and necessary improvement. Comments only may support further learning.

Of course one cannot be sure that student peer feedback is always correct as teacher
feedback. However, student peer feedback is readily and more immediately available than that
of the teacher’s. Research undertaken by Topping (2009) provided evidence that once learners
become familiar with the process of peer-assessment (after time and adequate practice),
reliability is likely to be quite high. Topping (2009) showed that a peer assessor, with less skill
in assessment but more time in which to do it, can produce an assessment of equal validity and
reliability to that of a teacher. Along the same line, Falchikov and Goldfinch (2000) carried out
a meta-analysis of forty-eight quantitative peer assessment studies that compared peer and
teacher marks. They concluded that students are able to make reliable judgements because peer-
assessments were found to be similar to teacher assessments when students made judgements
based on explicit criteria that they had well understood and had taken ownership of them. In
Taiwan, Tseng and Tsai (2007) found out that peer assessment grades were highly correlated
with teacher scores. Yet, the study by O’Donnell and Topping (1998) provided evidence that

peer assessment can be as effective as teacher assessment and sometimes more effective.
Research on Teacher Assessment Practices

While the general research interest in classroom and formative assessment is high,
research on teachers’ competencies of assessment practices showed that in-service teachers’
assessment knowledge and assessment strategies are limited. For example, Campbell and
Collins (2007) and DeLuca (2012), based on documentation of teachers’ classroom assessment
practices, concluded that they are not skillful in assessment. The same researchers made the
point that teacher education needs to give more attention to the development of classroom

assessment strategies by teachers.
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Brookhart and her colleagues (2016) strongly argued that teachers need help to improve
the assessment criteria they use to grade, they need to be able to develop assessment criteria and
then to effectively incorporate instructional skills with assessment skills. Brookhart (2011), not
only argued in favor of the need for educators to give much attention to the development of
assessment knowledge and skills for teachers, but she also proposed a list of assessment skills

informed by current advances into research on classroom assessment.
Research on peer-assessment in Turkey

In Turkey, Acar-Erdol and Yildizli (2018) aimed to identify the classroom assessment
practices implemented by instructors at the primary, secondary and high school level. By using
Classroom Assessment Practices Survey, they found out that teachers had adopted an approach
of'assessment for learning and provided strong evidence of the advantages for students’ learning.
Secondly, Ozdemir (2016) worked with prospective teachers to firstly give them the opportunity
to practice peer-assessment and then, investigate the participants’ views and opinions about
peer-assessment. The participants talked extensively about the importance of providing
constructive feedback and not grades. Again, from the teachers’ perspective, Gelbal and
Kelecioglu (2007) provided evidence of the teachers’ need to have practice and initial education
in assessment since they identified problems in practice. In addition, Kog¢ (2011) conducted a
research study to document prospective teachers’ opinions about peer-assessment in teaching
practice. The participants talked about a wide range of benefits for both students and themselves
as prospective teachers. Ozmen and Aydin (2015) conducted a research study within a teacher
education program in Turkey with the aim to examine student teachers’ beliefs about oral
corrective feedback. Although the subject field was that of language learning and teaching
(different from mathematics and physics), the findings are of significant importance for this
study. Their evidence showed that although most participants held constructivist beliefs about
teaching and learning, their strategies related to corrective oral feedback varied in terms of
correcting errors. They reported on such terms as language proficiency, language components
and task type.

Sasmaz Oren (2012) investigated the impact of gender and previous experiences on the
approach of self- and peer-assessment in Turkey. Interestingly, they found out that female
students received significantly higher mean scores than male students. Kayacan and Razi (2017)
investigated the impact of self and anonymous peer feedback on four written assignments among
high school students. Their findings strongly supported the idea that both self and peer feedback

enhance the improvement of assignments in various ways.
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In higher education, a study designed and conducted by Sahin (2008) looked at peer-
assessment. The aim was to investigate peers when giving scores on project work. It was found
that scores by peers were similar to those given by the instructor. In a following study, Sahin
and colleagues (2016) looked at peer assessment of undergraduate students to report that those
with high levels of achievement differed significantly from those made by students with medium
or low level of achievement. More recently, Boztung Oztiirk and colleagues (2019) worked with
66 university students and focused on the analysis and comparison between analytic and general
impression scoring in peer-assessment. One main finding was that students were distinguished

from one another at a highly reliable rate using various scoring methods.

Method

Based on such research evidence, we, as teacher educators and university teachers,
should think about how we develop and provide opportunities for prospective teachers to
develop assessment practices in initial teacher education. Consequently, the focus of this
research is on how prospective mathematics and physics teachers experienced peer-assessment
during initial teacher education. More, specifically, the aim of the study is to explore the
difficulties and challenges that prospective mathematics and physics teachers experienced while
giving feedback and grades to their peers’ coursework.

Research Design and Questions

A qualitative research study was designed to investigate the difficulties and challenges
that prospective mathematics and physics teachers experienced while giving feedback and
grades to their peers. The approach of the study is that of a case study (Stake, 1995; Yin, 2017)
in an effort to collect in-depth and comprehensive information. Stake (1995) defined a case as
having specific boundaries in terms of one phenomenon, time and place. For the specific
research purposes, the boundaries are the teaching context of the course and the University
context within which the research was conducted (as explained in the “Context of the Study”

section) .

The study was designed to answer one main research question: “How did prospective
mathematics and physics teachers experience peer-assessment?” with the following two sub-

questions:

1. What difficulties and challenges did prospective mathematics and physics teachers

experience? (when giving feedback and grades to their peers)
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2. How did such experiences change during one academic semester?

It was not within the scope of the study to compare the instructor’s feedback and grades
with those of the participants. In addition, we are not interested in evaluating the assessment
course, within which this research study was conducted. With regard its contribution, the present
study aims to highlight the importance of including assessment education and development of
assessment knowledge and skills in initial teacher education mainly in initial Mathematics and

Physics teacher education.
Participants

Four cohorts of prospective mathematics and physics teachers in their third-year or
fourth-year participated at a state university in Turkey. In total, ninety-four (94) undergraduate
students were involved (during four consecutive academic semesters: Spring academic semester
2018 - Fall academic semester 2019). They were from the whole range of educational
achievement, approximately of equal numbers of mathematics and physics prospective teachers.
From the official records, it seems that they were 20-22 years old. In addition, 62% of them were
women and 38% men. On average, prospective teachers from the four different academic
semesters are samples drawn from the same population. For all of them, Turkish was their native
language with English as their first foreign language and official language of teaching at the
university. Purposive sampling (Creswell, 2013) was applied, whereby the researcher
intentionally selects the participants to investigate the research problem. The names of the
prospective teachers have been removed. Instead, we have used numbers for each participant (1-
94), as the following Table shows.

Table 1 Cohorts and Participants

Mathematics Physics Total Numbers
1%t Cohort Spring 10 12 22 1-22
Academic Semester
2018
2" Cohort Fall 14 12 26 23-48
Academic Semester
2018
3" Cohort Spring 13 11 24 49-72
Academic Semester
2019
4™ Cohort Fall 12 10 22 73-94
Academic Semester
2019
Total 49 45 94

The Context of the Study - The Classroom Assessment Course

The study was carried within the context of a classroom assessment course for 13 full

weeks, for each of the four cohorts. The course was developed and taught by the main research
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investigator, who was the instructor of the four cohorts, too. It was the first compulsory course
about classroom assessment for prospective teachers. The participants were introduced to
formative and summative assessment, the development of rubrics and grading, feedback and

peer-assessment. Further details about the syllabus of the course are given in Appendix A.

The participants were giving oral and written feedback and grades on coursework during
one academic semester. Once a week, after the submission of coursework, they would take one
peer’s piece of coursework as homework (out of class) to give written feedback in the form of
comments and grades. Although comments are of major importance, the participants had
practice in grading, because grading is a key professional skill for teachers. In addition, one of
the main aims of the assessment course was them to develop a sound understanding of grades
and grading in support of learning. The instructor would need to look at how well each of them
did so that matching of students with coursework was deliberate and selective, according to the
achieved coursework. They would bring it back to the class and discuss in pairs for around ten
minutes. The participants would talk to each other in groups of two (two different groups for
each participant; as assessor and as assessee). For example, if there were 24 prospective teachers
in the class, 24 conversations would take place in pairs. Each participant (the assessor, in each
pair) gives feedback and they discuss the piece of coursework. Then, they change pairs so that
the assessed peer becomes the assessor, who initiates a discussion and gives feedback in a
different pair for ten more minutes. They explain the written feedback and they give oral
feedback, too. The intention is to identify strengths and strong points, as well as to offer hints
for improvement when weak points exist. After peer-assessment, time was given for revision so
that each student improved the paper and submitted it again. However, this paper reports only
on the peer-assessment process. A different paper has focused on self-assessment experiences
by the same prospective teachers. All discussions were recorded with microphones put in front
of the participants so that neither the instructor nor the two research assistants interrupted or

distorted the natural conversation of students.
Methods of Data Collection

The study employed rigorous data collection involving:

. collection of weekly reflective journals written by the participants,
. semi-structured interviews and,
. collection of written feedback by peers to each other.
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Reflective journals (Boud, 2001) were submitted once every week. The participants were
asked to write reflective papers in order to talk about their experiences of peer-assessment. They
were not asked any particular questions because we would not like them to get biased by our
questions. Instead, we wanted them to select the issues they were concerned with (grades,
feedback and whether the process helped them learn better). For example, one expression was:
“In your journal, write down how you have experienced peer-assessment this week. What are
your experiences when giving and receiving feedback?” Boud (2001) argued in favour of
journals promoting reflection on practice. For Boud, journal writing should capture and enhance

reflection on professional practice and learning.

The role of journal writing is to give an account of what happened and to retrieve as

fully as possible the rich texture of events as they unfolded (Boud, 2001, p. 14).

Reflective journals were kept private. This gives freedom and confidentiality so that each
participant expresses herself and provides a sincere flow of thoughts and feelings. From the
beginning of the course, it was clarified that reflective journals were not going to be graded.

Semi-structured individual interviews (Kvale & Brinkmann, 2009) were carried out to
shed light on the participants’ experiences and difficulties. An interview protocol was developed
for the purposes of this study and it was piloted. While the open questions in the list formed the
main impetus within the interviews, we were also open to probing ideas that they were raised
within the discussion, particularly if the questions seemed important to the participants.
Appendix B gives the interview questions. Interviews were carried out individually. Each one
lasted approximately for 10-15 minutes. All interviews were audio-taped with the participants’
written consent and transcribed. Lastly, written feedback given by the participants was collected

for analysis.

Through the three different research methods, experiences are rarely missed but rather
collected at different times so that the whole picture can be viewed rather than considering only
snapshot examples. Thus, what they have written in reflective journals can be elicited later in
the interviews. In addition, the analysis of the feedback (oral and written) they exchange can
provide the basis for interviews so that different perspectives can add to the richness of the data.
Finally, all participants were informed about the research purposes of the study, gave their

written consent and ethics guidelines were kept.
Data Analysis

The analysis of data was an inductive process of narrowing data into a range of emerging
themes and trends (Creswell, 2013) through multiple read of the data. Open coding techniques
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and triangulation were applied. To make sense out of text data, the text was divided into
segments, different segments were identified and the segments were labelled with themes that
accurately described the meaning of the text segment. Similar themes were aggregated together
to form a major idea until no new themes would emerge (Silverman, 2001). We stopped
developing themes when we identified the major themes and no new information could be added
to our list of themes or to the detail for existing themes. Thus, themes describing the participants’

experiences emerged from the data.

In addition, greater confidence in our findings was developed because the analysis also
focused on an extensive use of “triangulation” (Creswell & Miller, 2000) to provide several
viewpoints from different participants and sources of data as sufficient evidence for each
emerging theme. Triangulation was essential to consistently validate and verify data and
research findings. With regard to the second research question, that is to document likely
changes of each participant during the study, interview answers and reflective journals were
compared either from different participants, or from the same participant at different times in
the study (Creswell, 2013).

The interview gquestions were validated in two ways. Firstly, they were piloted with some
undergraduate students before the actual study started (with a different class than the four
cohorts which participated in the main study). Secondly, an expert at assessment checked the
questions. The principal investigator and the two research assistants analyzed the data. The level
of interrater agreement between the main investigator and two researchers was 82% during the
coding process, with discussions held in order to reach consensus on final decision. All
participants agreed that the quotations as selected and presented in this paper give a fair

representation of their experiences and views.
Findings and Discussion

The main findings are presented under the headings of five themes:

Table 2 Main Findings — Main Themes

Theme 1: Grades are more important than feedback because they show what has been achieved. Yet, deciding

on grades is more difficult than giving feedback.

Theme 2: Written feedback (in the form of comments) is more important for learning than grades.
Theme 3: Participants’ experiences of giving oral and written feedback.

Theme 4: Restricted quality of written feedback.

Theme 5: Feedback related to the assessment criteria. The focus on feedback to show ways for improvement of

coursework.
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Quotations from the interview answers, reflective journals and the written feedback are
provided to illustrate the findings. After each quotation, the reader will find a parenthesis in
which there will be one number for each participant (because names have been removed for
anonymity purposes), the number of the cohort, the number of the week (1-13), the subject of
each participant (Mathematics or Physics) and finally, the data source (interviews or reflective

journals). Lastly, any grammar or spelling mistakes in students’ quotes are being preserved.

Theme 1: Grades are more important than feedback because they show what has been achieved.

Yet, deciding on grades is more difficult than giving feedback.

In the very first and second weeks, the majority of prospective teachers reported that
peer-assessment was a unique experience, which they enjoyed. The following statement is

representative of such experience:

I think reading and assessing the coursework is exciting and interesting work (8, cohort

1, week 1, Mathematics, reflective journal).

They also explained that peer-assessment, by giving comments and grades, made them
confident as they started feeling to be trusted by the teacher and peers. The feeling of being
trusted was important and it was further developed during the academic semester. For example:

I have liked being important and being trusted because for all my education years, for
much important modules, I've never assessed someone else’s coursework. Because in my mind
I believed that grading was everything and students or peers could not be trusted, only a teacher

can do this (64, cohort 3, week 2, Physics, interview).

In addition, the majority of participants wrote in the reflective journals and explained in
the interviews that the provision of feedback is not sufficient. This is because it is mainly grades
which inform students about where they are and how they have done. Grades are needed for

motivation, too. One representative quote is the following:

Feedback only is not sufficient. Teachers need to give grades because students need to
know how they have done. It is grades which give such information (32, cohort 2, week 2,

Mathematics, interview).

This is an interesting aspect, which further explains their worry about giving a grade to
a piece of coursework. In fact, they considered grading to be more difficult than offering

comments. One main reason they gave was that grades are more important for students’ success.
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At the same time, giving comments was easier because comments do not count for the final

grade or for the GPA. Typical statements of such thinking were as follows:

Writing comments was simpler than giving grades in peer-assessment (77, cohort 43,
week 1, Mathematics, interview).

The crucial role of grades for one’s success made them be careful and reluctant to give

grades. One mathematics and one physics teacher, respectively, explained in the interviews:

| feel uncomfortable, and this is the hardest of the two when | should give grades. Giving
written feedback like comments is easier for me (81, cohort 4, week 2, Mathematics, interview).

| gave comments to my classmate. However, it was hard to decide what grade to give to
my peer. | have changed my decision for a few times (45, cohort 2, week 2, Physics, interview).

Thus, although they enjoyed looking at one peer’s piece of work, they wanted to avoid
grading. The explanations the participants gave in the interviews help us create a better picture
of the limited understanding of feedback and grades and, then, of peer-assessment they have
developed in the first weeks of the course. One physics participant stated: Because you are not
allowed to make a mistake. Grades are important for your GPA (89, cohort 4, week 2, Physics,

interview).

Theme 2: Written feedback (in the form of comments) is more important for learning than

grades.

During the course, they have practiced peer-assessment whereby they had the chance to
offer and receive written comments as feedback and oral feedback, too. Such practice resulted
in significant changes in participants’ thinking for the majority of them. They got more actively
engaged in the process, which made them consider the importance of feedback in the form of
written comments for improvement of the coursework. The ideas with which they joined the
study changed towards a better understanding of the role of peer-assessment. With regard
feedback, many participants started understanding that the issue is not to give grades only but

mainly advice about how to improve a piece of coursework.

Giving comments is a much higher skill than giving grades (91, cohort 4, week 3,
Physics, reflective journal). And,

I think the most difficult part of the assessment is giving feedback to my peer (54, cohort

3, week 3, Physics, interview).
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It has been clear that they changed their views related to grading, as they practiced giving

feedback to peer’s coursework.

This assessment activity gave us a chance to improve our work. In the case that we only
obtained our grades, there would be no improvement. However, feedback from our peers helped

us improve our work (69, cohort 3, week 4, Physics, interview).

All these show that there is a clear transition from an initial idea that grades and grading
are the most crucial to the idea that written comments are also needed because they provide
information about achievement and quality of work. Many times, they wrote in the reflective

journals:

Before | got this course, grading was more important, but now feedback (88, cohort 4,

week 4, Physics, reflective journal).

Theme 3: Participants’ experiences of giving oral and written feedback.

When the participants returned the coursework with written feedback and grades, they
had discussions in pairs to discuss written feedback. They reported a range of experiences and

benefits from such discussions whereby they shared feedback. The following statement is clear:

We have talked in two different pairs. My classmate asked me a few questions. In my
turn, | have asked the points that | did not understand to the person who assessed my piece of

coursework (8, cohort 1, week 9, Mathematics, interview).

Such discussions helped them clarify any likely points that were not well understood and
make corrections in a supportive environment. Many times they reflected on such discussions
they had with peers in pairs. The following statement is representative of the clarification

purpose of discussion in pairs:

In this peer-assessment activity, discussions were helpful because we tried to convince
each other about our feedback and work. Or, if there are some points that we did not understand
well, we had a chance to discuss the point, the topics, as well (51, cohort 3, week 9, Mathematics,

interview).

Peer-assessment have led to discussion and maybe disputes between prospective
teachers. In such discussions, they learn better and more because they discuss in equal terms.
This is because there is no peer who holds any authority (as it is the case with the “traditional”

classes in which only the teacher has authority to make decisions). In addition, as classmates,
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they communicate in a language that they naturally use. A trusting and a more relaxing
relationship has been developed, as they have explained with the following quote:

Discussion with our papers is also helpful because we use the same basic language (78,
cohort 4, week 9, Mathematics, interview).

Talking with classmates enables us to re-think about our written work and improve it.
We listened to classmates’ opinions and why s/he thinks like that. If we get only grades probably

we may not be able to improve our work (10, cohort 1, week 5, Mathematics, reflective journal).

Thus, it makes sense that for many of them, such discussions were one of the best parts

of the whole process, as the following quotes state:

The best part of the peer-assessment is giving and taking oral feedback from my
classmates, communicating with them. | learned from him and also | saw my weaknesses (29,

cohort 2, week 5, Mathematics, reflective journal) and,

Talking about peer-assessment with friends is very important because we have the
chance to ask: “Why did you give me this grade?” and “How do I improve my work?” and

discuss these issues (82, cohort 4, week 5, Mathematics, reflective journal).

All these quotations make clear that participants’ discussion in pairs helped them
understand the feedback and how they need to revise their coursework. During the semester with
practice, they would no longer worry about the peers who were classmates and friends. They

enjoyed discussing with them, giving feedback and receiving guidance.

Theme 4: Restricted quality of written feedback.

Under this theme, we have included feedback which was of limited information for the
participants. This means written feedback which was restricted to general comments,
identification of mistakes and confirmation of right answers. The analysis of written feedback
showed that the majority of participants, when started to give feedback, they wanted to confirm
correct answers, identify mistakes and give general comments like the following: “This is a good
job”, or confirm right answers like “I like your answer” or send a message like “This answer is
wrong”. In particular, they gave general comments: Very good. Good work. Nice job. Excellent
work. Good effort. Vague. This is a great answer!

They gave vague recommendations: More is needed here. Improve this answer. You are not

clear here. | do not see what your point is here. And sometimes they gave general advice: Study
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more! This needs improvement. Be more careful. Do your best. Study more. You forgot to give

an example. You need more details in your answers.

Theme 5: Feedback related to the assessment criteria. The focus on feedback to show ways for

improvement of coursework.

The participants carried on improving their understanding of feedback. In particular, they
realized that for feedback to fulfill its specific role to support further learning, it should be related
to the assessment criteria. It should, then, identify the strengths and weaknesses (in relation to
assessment criteria) and propose ways for improvement. Under this theme we have included
types of feedback which are closely related to the assessment criteria and suggestions are
explicit. In addition, sometimes such feedback may be put in the form of a question to make the
recipients think about how to respond to it. All the following quotations show how feedback can
be specific to the subject (Mathematics and Physics) and, to the task; what this study has called
subject-specific feedback. The following comments illustrate the high quality subject-specific
feedback that prospective teachers gave to their peers (mostly from the mid-term until the end
of the academic semester).

Please refer to your graph when you analyze your data.

What about talking about how you will improve your experiment, if you repeat it.

How do you explain your experimental evidence by using your theory?

You forgot to talk about limitations in your experiment.

After you plotted the data points, how have you drawn the curve?

What do you think about the forces acting upon the mass? Can you sketch them?

I like the way you organized your ideas and examples in your answer.

This is a complete answer because you have included all the possibilities of different line graphs.

Think about what the learning targets are for today’s lesson.

When reflecting on the process of feedback they wrote:

Peer assessment is a good way to let your classmates know about their weaknesses and

strengths because we are in the same class (70, cohort 3, week 5, Physics, reflective journal).

I was very pleased while I am/was examining my peer’s paper. Actually, peer-assessment

is very beneficial because when we write our papers, we cannot see where we have any
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drawbacks but when we assess our friend’s work, we can easily see the strengths and weaknesses

of her paper (54, cohort 3, week 5, Mathematics, reflective journal).

The above quotations provide much information about the process and its benefits to
both parts (assessors and assesses). In fact, it is easier for anyone to identify mistakes and weak
points in the peer’s work than in his own and, then, come back to his/her own paper and make
the relevant corrections. At the same time, the assessor, when looks at a better piece of work,
can take ideas from strong points and improve his/ her own work. Also, we need to underline
that the participants (by time and practice) have supported each other, they have collaborated in
order to learn better and improve their work. There are no longer worries about how not to offend
classmates and so on. They have come through a range of learning experiences in which they
developed confidence that together they can learn better. They take time to use feedback and

improve their work as the next quotations show:

With my peer’s comments, I will improve my answer and learn things that I do not know

(34, cohort 2, Mathematics, interview).

Peer-assessment has given new ideas to me. | looked at my own answers from my

classmate’s different perspective (39, cohort 2, Mathematics, interviews).

Thus, peer-assessment is a two-way process. Each participant has helped his/her peer
with the written feedback they offer and at the same time, they get ideas about how to improve
their own coursework. Finally, they underlined the learning aspect of the process and their

attention to the assessment criteria:

What else is needed here so that you explain your ideas better? (Hint: think about the

assessment criteria) (written feedback)

Since we learned about the assessment criteria in the lesson, applying them when looking
at the work of our classmates was a great learning experience (11, cohort 1, week 12, Physics,

reflective journal).
“I learn better by giving feedback” (47, cohort 2, week 12, Physics, reflective journal).

This is very important. This is true because when they give feedback, it is easier for them to
identify mistakes in the peer’s work more easily than in their own. Many prospective teachers

wrote:

1 found my friend’s coursework better than mine. I learned from his paper (52, cohort 3, week

12, Physics, reflective journal).

Necatibey Egitim Fakiiltesi Elektronik Fen ve Matematik Egitimi Dergisi
Necatibey Faculty of Education, Electronic Journal of Science and Mathematics Education



444 Prospective Mathematics and Physics Teachers’ Experiences of Implementing Peer-Assessment

The real learning happened when | evaluate the strengths and weaknesses of another
person [...] When you realize your strengths and weaknesses, you can improve your work in a

wonderful manner (77, cohort 4, week 12, Mathematics, reflective journal).

The meaning of “wonderful” is to do with immediate and explicit ideas for improvement
and the fact that they have collaborated with their classmates with whom they speak the same
language. They have talked explicitly about the process of understanding the assessment criteria
better and applying them. The participants discuss the assessment criteria and then they assess
peer’s coursework. The process of giving subject-specific feedback and discussing in pairs,
resulted in participants’ understanding and learning the assessment criteria and what is required

for a high quality work.

For most of them the process was interesting since they would need to think about the

expected quality of answers and focus on the related assessment criteria.

. applying the assessment criteria to assess our classmates’ work was a great learning

method.... (89, cohort 4, week 12, Physics, interview) and,

Since we discussed the assessment criteria of our written work, applying them to assess
our friends’ work was a very helpful experience. Now I much better understand how some work

is assessed. The process was interesting (27, cohort 2, week 12, Mathematics, reflective journal)
Having gone through the practice of the peer-assessment process, they concluded:

Peer-assessment is an intense and time-demanding process. It requires, firstly, good
understanding of the topic to enable you to assess effectively. Secondly, it requires time to go
through and assess the work and time to give constructive written feedback (7, cohort 1, week

13, Mathematics, interview).

By participating in peer-assessment, | learned many things: how to assess, how to give
feedback and how to discuss our feedback with our peers (52, cohort 3, week 13, Mathematics,

reflective journal).

Conclusions and Suggestions

The practice of peer-assessment has opened the way to a wide range of experiences for
prospective mathematics and physics teachers. As they wrote in the reflective journals and
explained in the interviews, they did like the process of giving comments and grades. It was the
first time they were given such an opportunity; this was, so far, solely the instructor’s duty. They

experienced the feeling of being powerful to give grades and being trusted by the teacher and
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classmates. First of all, the findings, as already presented in the previous section, agree with
those by similar studies on assessment in Turkey (i.e. Gelbal & Kelecioglu, 2007; Kog, 2011,
Ozdemir, 2016).

One main finding of the present study is that in the first weeks of the course, prospective
teachers demonstrated a limited understanding of peer-assessment due to a limited
understanding of comments and grades. The written comments they started giving were
restricted to general ones: “This is a good job”, or to confirm right answers like “I like your
answer” or to identify wrong answers “This answer is wrong”. They also supported the view
that grades are more important for students, because grades do matter for success. In addition,
the participants supported the view that grades offer better information about student
achievement than feedback does. Thus, the majority of them appeared to give simple comments
and also not to feel comfortable to assign grades. For them, writing simple comments does not
require much time and effort; it is easy and simple. In addition, according to them, giving grades
requires more thinking and effort. Taking it as a whole, their understanding of peer-assessment
seemed to be limited as it is clear that they did not realize the full potential of feedback; for how
to improve a particular piece of coursework and for how to support current and future learning.
This very first finding of the present study seems to be in contradiction with what research has
shown. In the literature review section, it was made clear that Butler (1988), among more
researchers, provided strong evidence that marks and feedback (when provided together) do not
help students improve their work. This is because they get distracted by marks and thus, they do
not pay any attention to the comments offered to them for improvement. Or, grades only, do not
contribute to learning because they do not give them any information about current achievement
or further learning. However, studies like the one carried out by Smith and Gorard (2005)
reported on an intervention in which they did not give any grades to students but only comments
to help them understand what they needed to improve. Although, according to the intervention,
students should have focused their attention only on comments, the participants claimed their

marks because it was marks that they could understand better.

On the other hand, it seems that there is one paradox here. The participants’ idea that
giving feedback is more straightforward than giving marks reflects a naive idea, which ignores
the crucial role of feedback in the learning process. “Writing comments was simpler than giving
grades in peer-assessment”. While prospective teachers were not familiar with feedback in the
form of comments, but with grades only, they stated that giving feedback was easier than giving
grades. They seemed to hold a naive idea of comments, not related to the role of feedback in
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support of learning. Interviews shed more light to such experiences and perceptions so that we
better understand their reasoning. Such an experience may be interpreted by considering that
until that time, their experiences were only related to summative assessment and grades. Indeed,
they joined the course with “initial” ideas that marks are important for one’s success and for the
total GPA. The dominance of summative assessment resulted in a limited understanding of peer-
assessment because their experiences originated from grade-dominated teaching. Secondly,
peer-assessment was carried out in the class environment with 22-26 prospective teachers with
classmates as peers. This resulted in them not feeling comfortable to do peer-assessment by

giving grades to classmates with whom they were friends.

Through the development of the course, many of the participants started experiencing
that grades by themselves cannot give any information about further learning. When they
realized what the meaning and the role of feedback are for the learning process, they emphasized
that giving feedback is more important. Many of the participants were concerned about good
quality feedback and not concerned about grades. They started recognizing the value of the peer-
assessment approach. They recognized that feedback should not focus on the person and this
delicate notion helped them proceed when the peer was their classmate. This makes sense
because the classes, in which the study took place, were not large. The development of an
appropriate understanding of the role of feedback would take a whole academic semester. In
addition, the present study provided strong evidence that there was a development in the type of
feedback they gave to each other. From the third week onwards, their experiences shifted
towards better peer-assessment practice. In parallel with the progress of the assessment course,
they experienced that they can have a role in the assessment process; this idea could not be
shared by lecturing only. They started developing a better understanding of the role of feedback
in the learning process. They started adopting research-based assessment strategies; mainly that

feedback is more important for one’s learning than grading.

It took them enough time to start thinking in terms of the assessment criteria and the
required quality so that written feedback to be related to the assessment criteria. It required also
much effort for them to be convinced that firstly, they need to think about the provision of good
feedback and then, about grades in support of learning (Brookhart, 2017). Their understanding
of feedback improved when they started experiencing that feedback (in relation to assessment
criteria and the required quality) is more crucial for one’s learning. Thus, feedback should not
be restricted to show right or wrong answers but to identify strong points, weaknesses and
missing points. Feedback should then show ways for improvement. In other words, feedback
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should enhance learning by highlighting the strengths and weaknesses and also by giving
suggestions about what needs to be done so that coursework will get improved.

Discussions with peers in pairs helped them advance their understanding of assessment
criteria and subsequently, of feedback. Discussions seemed to be an intermediate “step” between
simple types of feedback (Theme 4) and feedback related to the assessment criteria (Theme 5).
The participants explained how the discussions in pairs helped them improve coursework and
learn better. This was because the discussions had a real purpose: for them to have the
opportunity to communicate written feedback, to clarify likely difficult points and suggest ways
for improvement. Prospective teachers considered it as the most valuable part of the peer-
assessment process, because they felt comfortable to talk to their peers about their coursework.
In fact, they were much more comfortable than talking to the teacher. They would ask questions
to their peer more easily than to the teacher. They take responsibility for their own learning on
an equal basis with their peer. The participants in this study enjoyed discussing on the basis of
their work as they would talk and use the same natural language. They see that they can take
some responsibilities and make decisions about their peer’s learning, which, so far, was the
responsibility of the teacher only. They have worked within the zone of proximal development
to “scaffold” peer’s learning (Vygotsky, 1986). Through peer interaction, successful peer
feedback is being communicated to support the learning process. In discussions, prospective
teachers attend to each other as resources for learning (Wiliam & Leahy, 2015). The process
becomes transparent because they are able to understand where they are in their learning, where
they need to go and how best to get there (Sadler, 1989). Learning how to give and accept
comments, how to make suggestions, how to justify one’s position and reject suggestions are all
important skills. A full understanding of feedback is achieved when the aim for each of them is
to advance the quality of peer’s coursework. They take time to use feedback and improve their
work. Such an experience is important because the theory on classroom assessment highlighted
the need for the feedback to be understood by students and then, to be used for improvement of
coursework and for a second submission (Black & Wiliam, 1998). Their engagement in applying
the assessment criteria resulted in them giving subject-specific feedback, which by itself, is
important knowledge for prospective mathematics and physics teachers.

Notably, there is one more important issue related to the practice of giving written
feedback. Feedback seems to be immediate; in a short time after coursework submission. The
participants would not need to wait for a certain time as it is the case when feedback is provided
by the teacher. Teacher feedback is mostly not offered in time for students to benefit
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immediately. Right after discussions, they would get time to work on it and improve their work.
The whole process, although it may seem to be time-consuming, it is not. Much time was saved.
But in peer assessment feedback is given immediately by peers so that they are able to act upon

it and improve their own work.

The progress that prospective teachers made in giving feedback (from general comments
to subject-specific comments) made them more critically aware of the process of peer-
assessment. The participants experienced that comments guiding the learner toward the next
step are more valuable, as they promote learning. Consequently, the idea and confidence that
they can improve attainment is apparent. All of them participated to do their best. They were
actively involved in applying the assessment criteria and demonstrating the expected quality
they would need to demonstrate in the coursework. Thus, they explained that this sort of peer-
assessment helps them shift the emphasis towards improvement of coursework. They developed
the idea and confidence in themselves that they can improve attainment, and then how to help

their peer.

Giving feedback and grades requires, first of all, good subject knowledge (they may need
to go back to their notes) and development of assessment knowledge. Consequently, they gained
confidence in providing feedback in their own subjects, Mathematics and Physics. In fact, they
gave good quality feedback to their peers; both written and oral (when discussing in pairs). This
experience has been rewarding: to write comments on strengths and weaknesses and give ideas
about how to improve their peers’ and their own coursework. The whole process is double-sided
because both parts have benefited: the assessor and the assessed peer. The emphasis was not
only on the final product (the final version of coursework) but primarily on the process. They
also learned that good quality feedback is specific to the subject (Mathematics and Physics), the

specific tasks and coursework.

The present study provided a range of challenging experiences with regard classroom
assessment in initial teacher education. It also provided strong evidence that the course improved
their assessment knowledge and assessment skills to some extent. On the basis of such research
findings, we want to argue that the development of assessment knowledge and research-based
assessment skills does take much time. In fact, more practice is needed as there was not enough
time for them to develop skills towards the direction of grading. The duration of 13 weeks was
not enough. A second assessment course is needed. In fact, more time is needed for the
prospective teachers of the present study so that they develop an adequate understanding of

grading in support of learning.
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This study highlights the importance of including assessment education and
development of assessment knowledge and skills in initial teacher education. Shepard and her
colleagues (2005) strongly argued that prospective teachers should be taught about assessment
which supports learning by practicing certain research-based assessment methods and giving
feedback to their own work. The study, by its design, did not attempt to generalize findings to
all prospective teachers. Such an aim would be beyond the context of the present study. We
should also consider the constraints of one academic semester. We would like to carry on the
analysis of the data in order to compare the participants’ comments and grades with those of the

instructor’s.

Understanding of prospective teachers’ experiences, difficulties and challenges during
their practice is necessary for the design of effective initial teacher education programs.
Prospective teachers experience difficulties and have needs which must be considered when
planning and implementing initial teacher education. Prospective teachers need help to move
from the focus on grades only, towards the learning of assessment criteria and finally, to focus
on written feedback - comments related to assessment criteria. Prospective mathematics and
physics teachers need support to apply assessment criteria to the specific subjects of Physics and
Mathematics. The role of the Departments of Mathematics and Physics Teaching in developing

assessment practices in prospective teachers is very important.

Further research is needed to follow the same participants when they obtain teaching
posts in schools to identify the range of needs they experience in the first years of teaching in
schools. Another suggestion would be to continue working with the same participants to further
develop classroom assessment skills. Last, but not least, we would like to invite Mathematics
and Physics educators to investigate similar classroom assessment issues with prospective

mathematics and physics teachers at different universities.
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Appendix A

Main Topics of the Assessment Course

Classroom Assessment

Development of learning targets

Development of assessment goals and criteria
Development of assessment tasks

Validity and reliability of assessment

Alignment among curriculum, instruction and assessment
What makes feedback effective?

Feedback and Grades: What does research say?
Assessment for Learning

Grading- Using learning targets to guide summative assessment and grading

Performance Assessment

Appendix B

Questions in semi-structured interviews
What is your experience with peer-assessment?
Did you like it?

Why? Yes? Or why not?

What is it that you liked?

What is it that you did not like?

What did you learn?

Did you help your peer? How?

Did your peer(s) help you? How?

What was difficult for you?

Was giving feedback difficult? Why?

Was giving comments difficult? Why?

How did it help you? Was giving grades difficult?

What did you learn? Please give me an example.
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Are you going to use peer-assessment when you are teacher in a school?
What sort of classroom assessment have you found important?
How confident are you in developing assessment criteria?

How did feedback help you find out how to do better? How did peer-assessment help you?

Matematik ve Fizik Ogretmen Adaylarinin Akran Degerlendirmesini Uygulama
Deneyimleri

Ozet: Sunulan aragtirmanin amaci, matematik ve fizik 6gretmen adaylarinin akran degerlendirmesini nasil
deneyimlediklerini aragtirmaktir. Calisma, hizmet ncesi 6gretmen egitimi i¢in tasarlanmisg bir sinif i¢i 6lgme-
degerlendirme dersi kapsaminda gergeklestirildi. Caligmaya dort gruptan doksan dort (94) 6gretmen aday1
katildi. Katilimeilar akranlarinin ddevlerine geri bildirim verdiler, yansitici giinliikler yazdilar ve yari
yapilandirilmig goriismelere katildilar. Katilimcilar, not vermenin geribildirim vermekten daha zor oldugunu,
ciinkii notlarm 6grencilerin basarisi igin “say1ldig1” i¢in 6nemli oldugunu bildirdi. Ikinci olarak, ders boyunca
katilimcilarin diisiinceleri, yorum vermenin not vermekten daha onemli oldugu fikrine “kaydi” ¢iinki
geribildirim onlarin degerlendirme kriterlerini anlamalarina ve ardindan dersleri iyilestirmelerine yardimci
oldu. Bulgulara dayali olarak, makalenin ana argiimani, 6gretmenlerde sinif i¢i degerlendirme becerilerinin
ve degerlendirme bilgilerinin gelistirilmesinde hizmet 6ncesi 6gretmen egitiminin rolii hakkindadir.

Anahtar kelimeler: degerlendirme kriterleri, geri bildirim, not verme, akran degerlendirmesi, hizmet éncesi matematik
ve fizik 6gretmen egitimi.
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