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Abstract

The aim of this study was to determine the correlation between self-, peer- and teacher- assessment
to evaluate preservice science teachers’classroom teaching activities. A mixed method was em-
ployed. The sample consisted of 55 senior students (29 women, 26 men) from the science teaching
program of a public university in Turkey. Quantitative data were collected using a classroom ob-
servation form, which was the Reformed Teaching Observation Practice (RTOP), while qualitative
data were collected using observation notes. The study was conducted within the scope ofthe course
“applied teaching” for three weeks under the scope of three topics; global warming(GW), acid
rain (AR), and ozone depletion (OD). Each participant attended nine assessment processes with
two peers for the three topics. Quantitative results did not show a correlation between self- and
teacher-assessment on the three topics. There was no correlation between GW self-assessment and
GW peer-assessment and between AR peer-assessment and OD peer-assessment. However, there
was a correlation between OD and AR self- and peer-assessment. There was a correlation between
peer-assessment and teacher-assessment on neither of the three topics. Qualitative results showed
that participants with high RTOP scores in peer-assessment were more likely to make quite super-
ficial qualitative assessments, and briefly describe the teaching process and positively assess it. In
self-assessment, participants not only gave themselves high scores but also positively described the
teaching process. In teacher-assessment, quantitative and qualitative assessment was consistent.
Keywords: Assessment, Science education, Classroom teaching

Introduction

Alternative educational approaches and methods that help students develop
21st century skills have become popular in recent years. For example, STEM
(science, technology, engineering, and mathematics) education has been
proven to be effective for 21st century skills and been pursued internationally
since the mid-2000s. Teachers play a key role in helping students develop 21st
century skills. Only innovative and equipped teachers who can make effective
decisions, solve problems, and recognize their own potential and strengths
and weaknesses can help students develop those skills. Ideal teachers are
those who know their students well, recognize their potential, use appropriate
methods and approaches for determining students’ levels, know how to use the
necessary approaches and means for assessing what students learn and how
they learn it, and integrate new techniques and technologies into their classes.
The “Pedagogical Content Knowledge (PCK)” model proposed by Shulman
(1986, 1987) to define the knowledge fields that equipped learners should
have also addresses those skills. In the following years, new ones have been
added, while some others have been removed from the PCK. Technology has
become more and more prominent in the field of education, leading to changes
in the definitions of skills, hence, the emergence of Technological Pedagogical
Content Knowledge (TPCK).
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The TPCK is defined by Mishra and Koehler
(2006) as a new field of knowledge integrating
pedagogy, technology, and content knowledge.
Every field of knowledge is essential, but assessment
plays a crucial role in promoting students’ learning
and encouraging them to develop 21st century skills
and to take responsibility for their own learning, and
judge and reflect it. Therefore, teachers who know
assessment approaches well and use them effectively
are more likely to involve their students in assessment
processes and teach them how to use them.

Assessment is used to find out about the strengths
and weaknesses of the learning process and students’
development (Pandra & Mardapi, 2017). There is a
consensus among researchers that multi-directional
assessment is more efficient than conventional
one-directional assessment, which
predominantly used in current educational settings
(Orsmond, Merry & Reiling, 200; Pope, 2005).
Conventional assessment methods (written exams,
filling in the blanks, multiple choice tests, true-false,
etc.) have lost their popularity in recent years because
they are unable to focus on students’ responsibilities
(Jafarpur1991; McNamara, 2001). In recent years,
assessment methods involving students in the
process have become more and more popular. The
active role of students in assessment is examined in

is however

two parts: 1-self-assessment and 2- peer-assessment.
Self-assessment and peer-assessment attract more
and more attention to achieve effective learning
(Wanner & Palmer, 2018).Researchers also argue
that self-assessment and peer-assessment improves
the quality of learning (Dochy, Segers & Sluijman,
1999; Poon, McNaught, Lam & Kwan, 2009). For
self-assessment, every student should think honestly
and critically about their own performance (Bozkurt,
2020). Self-assessment helps students identify
the knowledge or skills that they need and judge
their own learning (performance and achievement)
(Boud &Falchikov, 1989). Self-assessment is a
basic skill for self-regulatory and lifelong learning
(Boud, 1995; Kirby and Downs, 2007; Tan, 2012).
Peer assessment, on the other hand, involves peer
feedback that can make students more motivated
(Chen, 2010). Some studies show that peer-
assessment promotes students’ learning (Ballantyne,
Hughes & Mylonas, 2002). However, students

consider peer-assessment challenging (Falchikov,
1986; Kearney, 2013). Students’ negative attitudes
and resistance to self- and peer-assessment are a
great challenge for successful practices (Kaufman
& Schunn, 2011; Van Zundert, Sulijsmans & Van
Merriénboer, 2010). However,
improves students’ learning and encourages them to
embrace the assessment process (Bryant & Carless,
2010, p.3).

peer-assessment

Literature Review

Research on assessment mostly addresses
English as a foreign language (EFL) (Birjandi &
Hadidi Tamjid, 2012; Cheng, Rogers & Wang, 2008;
Cumming, 2001; Khonbi & Sadeghi, 2013; Matsuna,
2009; Nejad & Mahfoodh, 2019; Sadeghi & Khonbi,
2015; Wei, 2015). For example, Sadeghi and Khonbi
(2015) investigated university students’ attitudes
towards self-, peer-, and teacher-assessment and their
impact on academic performance. The researchers
reported that peer-assessment had a positive effect on
students’ academic performance. Research generally
focuses on improving preservice teachers’ assessment
skills (Seifert & Feliks, 2019), anxiety about self-
and peer-assessment (Gurbanov, 2016; Nawas, 2020;
Pope, 2005), preservice teachers’ self and assessment
(Bozkurt, 2020; Lynch, McNamara, & Seery,
2012), comparison of self- and peer-, and teacher-
assessment (Tait-McCutcheon & Knewstubb, 2018),
and technology-based assessment (Lin, Liu, & Yuan,
2001; Seifert &Feliks, 2018; Sung, Chang, Chiou,
&Hou, 2005; Zheng, Cui, Li, & Huang, 2018). For
example, Zheng et al. (2018) investigated whether
simultaneous discussion between peer-evaluators
and self-evaluators in a web-based assessment
system improved peer feedback, students’ writing
performance, metacognitive awareness, and self-
efficacy. Their survey data showed that simultaneous
discussion helped improve writing performance,
metacognitive awareness, and self-efficacy, and their
interview data showed that simultaneous discussion
allowed evaluators to give more emotional and
metacognitive feedback and reflect it on their writing.
Bozkurt (2020) employed a phenomenological
method to determine 21 preservice teachers’ viewsof
self- and peer-assessment and conducted semi-
structured interviews and took observation notes.
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He concluded that self- and peer-assessment was
not only an assessment tool but could also be used
as a powerful learning activity. Tait-McCutcheon
and Knewstubb (2018) conducted a case study to
compare the self-, peer- and teacher-assessment
dynamics among 34 preservice teachers. Peers and
teachers assessed the participants’ products using
an assessment rubric and a feedback chart. The
researchers found that more than half (59%) of the
participants had consistent self-, peer-, and teacher-
assessment results but that the remaining peers and
teachers rated the participants’ performance lower
than the participants rated themselves.

Significance of the Research

Self-, peer-, and teacher-assessment is important
for preservice teachers because they should be able
to reflect on their own teaching activities (Collin,
Karsenti & Komis, 2013). Research looks into
students’ perceptions of self- and peer-assessment
(Mulder, Pearce & Baik, 2014; Van Zundert et
al. 2010; Vickerman, 2009). There is a gap in the
literature on this issue (Wanner & Palmer, 2018),
and therefore, this is the first study to address peer-
, self-, and teacher-assessment in a real classroom
environment. Most studies assess activities within
the scope of courses and outside actual classroom
settings (Kilig, 2016; Nejad & Mahfoodh, 2019:
Saito & Fujita, 2009). The second significance of
the study is that it focused on assessment under three
topics and that preservice teachers who took part in
self-assessment also took part in peer-assessment,
which is also an understudied issue in the literature.
Participants whotook part in both self- and peer-
assessmenthad the opportunity to see their strengths
and weaknesses bothby themselves and with the
help of their peers and teachers. Some studies are
quantitative (Honsa, 2013; Munoz & Alvarez, 2007;
Panadero, Tapia, &Huertas, 2012; Ross, 2006;
Sun, Harris, Walther, &Baiocchi, 2015; White,
2009; Willey & Gardner, 2009), while others are
qualitative (Azarnoosh, 2013; Harris & Brown 2013;
Li & Chen, 2016; Nortcliffe, 2012; Siow, 2015).
Therefore, the final significance of this study is that it
employed a mixed method by which both qualitative
and quantitative data were collected together within
the scope of classroom teaching activities. Mixed-

design studies have limitations.The participants rated
both themselves and their peers using an observation
form and evaluated both themselves and their peers
qualitatively. Teachers also took part in this process.

Research Questions
Is there a correlation between self-, peer-, and

teacher-assessment of preservice science teachers’

classroom teaching about the topics of global
warming (GW), acid rain (AR), and ozone depletion

(OD)?

1. What kind of correlation is there between self-
and peer-assessment of preservice science
teachers’ classroom teaching about the topics of
GW, AR, and OD?

2. What kind of correlation is there between self-
and teacher-assessment of preservice science
teachers’ classroom teaching about the topics of
GW, AR, and OD?

3. What kind of correlation is there between peer-
and teacher-assessment of preservice science
teachers’ classroom teaching about the topics of
GW, AR, and OD?

4. What are the levels of the pre-service teachers’
self, peer, and teacher-assessment of classroom
teaching in three science subjects?

5. How is the self-, peer-, and teacher-assessment of
preservice science teachers’ classroom teaching
about the topics of GW, AR, and OD?

Method

The aim of this study was to determine the
correlation between the self-, peer-, and teacher-
assessment of preservice science teachers’ (PST)
classroom teaching activities. A mixed method
of qualitative and quantitative data collection
was employed (Creswell & Plano-Clark, 2011).
Mixed design involves the collection, analysis, and
interpretation of qualitative and quantitative data in a
single study (Onwuegbuzia & Leech, 2006, p.474).

Participants

The sample consisted of 55 senior students (29
women, 26 men) from the science teaching program
of a public university in Turkey. Participants were
recruited using convenience sampling.
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Research Process

The study was conducted within the scope of
the course “applied teaching.” Participants lectured
the course “applied teaching” in an actual middle-
school classroom for three weeks. In the first week,
they took part in one self- and two peer-assessment
sessions within the scope of the topic of GW. In
other words, each participant took part in three
assessment sessions in a week and was assessed
by their teacher. The same procedure was carried
out for the topics of AR and OD. Each participant
assessed their two peers about each topic and
assessed the same peers about each topic. For peer-
assessment, the participant completed the Reformed
Teaching Observation Practice (RTOP) form and
took observation notes while watching her peer
perform teaching activities. She then qualitatively
described her peer’s performance in detail. For self-
assessment, the participant performed her teaching
activities and then completed the RTOP form by
herself without interacting with anyone, and then,
noted down a few more things on the observation
notes section. For teacher-assessment, the teacher
completed the Reformed Teaching Observation
Practice (RTOP) form and took observation notes

while watching the participant perform teaching
activities. Figure 1 shows the relationship between
self-, peer-, and teacher-assessment. To ensure
objectivity, participants were informed that they
would not be graded on their performance and that
there was no pass/fail associated with the assessment
process.

Figure 1: Relationship between Self-, Peer, and
Teacher-Assessment

3 2

= VR

Data Collection

Qualitative and quantitative data collection tools
were used together. Quantitative data were collected
using the RTOP protocol, while qualitative data were
collected using observation notes and video-records
of the classroom teaching. A total of 440 qualitative
and quantitative data were collected on the topic of
GW. The same procedure was applied for the topics
of AR and OD (table 1).

Table 1: Data Collection Tool and Distribution of Self-, Peer-, and Teacher-Assessment

Self-Assessment Peer-Assessment Teacher-Assessment
Topics | RTOP Observation Total | RTOP Observation Total | RTOP Observation Total
Note Note Note
lobal

Globa 55 55 110 | 110 110 220 | 55 55 110
Warming
Acid Rain 55 55 110 110 110 220 55 55 110

Ozone | ;¢ 55 1o | 110 110 220 | 55 55 110
Depletion

Reformed Teaching Observation Practice

The Reformed Teaching Observation Practice
(RTOP) protocol was used to determine the self-
, peer-, and teacher- assessment of participants’
classroom teaching on global issues. Inside the
classroom: Observation and Analytical Protocol
(Horizon Research, 2000), General Information
Configuration Model - Classroom Observation
Protocol (Ebenezer, et al. 2010), Holistic learning
environment (Keser, 2003), and RTOP (Piburn,
et al. 2002) on science education were examined

in accordance with the purpose of this study.The
RTOP was the protocol of choice because it is an
observation instrument for determining to the degree
to which science and mathematics teachers perform
classroom teaching. TheRTOP consists of 25 items
scored on a 5-point Likert scale (0 = behavior was
never observed to 4 = very descriptive of observed
behavior), with the total score ranging from 0 to 100.

http://www.shanlaxjournals.com
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Observation Notes

The peers andteacher observed the participant
give lectures on the phenomena of GW, AR, and
OD in an actual middle school classroom. The
researcher was also an observer. In this approach,
the items of a particular protocol are not marked,
but on the contrary, what is important is that the
observer knows what to pay attention to concerning
the research topic (Mayring, 2000). The goal of
observation notes is to qualitatively analyze self-
, peer-, and teacher-assessment. The observation
notes in this study were used to identify how aware
the participant and her peers and teacher was of her
strengths and weaknesses of her performance.

Data Analysis

The observation notes data were analyzed using
content analysis.Pearson Correlation analysis was
used in determining the relationships between pre-
service teachers’ self-, peer-, and teacher- assessment.

Results
This section addressed the results of the self-

, peer-, and teacher- assessment of participants’

teaching performance on global environmental

issues.

1. What kind of correlation is there between self-
and teacher-assessment of preservice science
teachers’ classroom teaching about the topics
of GW, AR, and OD?

There was a significant correlation between self
and teacher-assessment in neither of the three topics
(Table 2). There was a significant correlation only
between OD self-assessment and AR teacher-assess-
ment (r =0.271, p = 0.046). There was no significant
correlation between GW self- and teacher-assess-
ment (r=0.110, p = 0.422). There was no significant
correlation between GW self-assessment and AR
teacher-assessment (r = 0.143, p = 0.298). There was
also no significant correlation between GW self-as-
sessment and OD teacher-assessment (r =-0.120, p =
0.383).

Table 2: Self- and Teacher-Assessment of Participants’ Performance of Teaching Global Warming,
Acid Rain, and Ozone Depletion

Components GWSA | GWTA | ODSA | ODTA | ARSA | ARTA
Global Warming Self-Assessment(GWSA) -
Global Warming Teacher- 110
Assessment(GWTA) '
Ozone Depletion Self-Assessment(ODSA) | .495%* .053 -
Ozone Depletion Teacher-

-.120 127 -.127 -

Assessment(ODTA)
Acid Rain Self-Assessment (ARSA) 469%* .095 720%* | -.167 -
Acid Rain Teacher-Assessment(ARTA) 143 .097 271% 118 11 -

p*<.05; **p<.01

There was no significant correlation betweenOD
self- and teacher-assessment (r = -0.127, p = 0.357).
There was no significant correlation betweenOD self-
assessment andGW teacher-assessment (r = 0.053,
p = 0.700). There was no significant correlation
betweenAR self- and teacher-assessment(r = 0.111,
p = 0.419). There was no significant correlation
betweenAR  self-assessment andGW  teacher-
assessment (r = 0.095, p = 0.489). Lastly, there
was no significant correlation betweenAR self-

assessmentandOD teacher-assessment (r = -0.167, p

=0.222).

2. What kind of correlation is there between self-
and peer-assessment of preservice science
teachers’ classroom teachingabout the topics of
GW, AR, and OD?

Table 3 shows the correlation between GW, AR,
and OD self- and peer-assessment. There was no
significant correlation between GW self- and peer-
assessment (r = 0.208, p = 0.127). There was no
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significant correlation between GW self-assessment
and AR peer-assessment (r = 0.125, p = 0.362).
There was no significant correlation between GW

self-assessment and OD peer-assessment (r = 0.114,
p = 0.408).

Table 3. Self- and Peer-Assessment of Participants’ Performance of Teaching Global Warming, Acid
Rain and Ozone Depletion

Components GWSA | ODSA | ARSA | ARPA | GWPA | ODPA
GWSA -

ODSA 495%* -

ARSA A469%% | 720%** -

ARPA 125 A59%* | 633%* -

GWPA 208 .320%* 552%% S581** -

ODPA 114 A498** | 588** JT38%* | 521%* -

p*<.05; **p<.01

There was a correlation between AR self- and
peer-assessment (r = 0.633, p = 0.000). There was
a correlation between AR seclf-assessment and GW
peer-assessment (r = 0.552, p = 0.000). There was
also a correlation between AR self-assessment and
OD peer-assessment (r = 0.588, p = 0.000). There
was a correlation between OD self- and peer-
assessment (r = 0.0498, p = 0.000). There was a
correlation between OD self-assessment and AR
peer-assessment (r = 0.459, p = 0.000). There was
a correlation between OD self-assessment and GW
peer-assessment (r = 0.320, p = 0.017) (Table 3).

3. What kind of correlation is there between peer-
and teacher-assessment of preservice science
teachers’ classroom teachingabout the topics of
GW, AR, and OD?

Table 4 shows the correlation between GW, AR,
and OD peer- and teacher-assessment. There was
no significant correlation between GW peer- and
teacher-assessment (r = 0.058, p = 0.674). GW peer-
assessment was not significantly correlated with AR
teacher-assessment (r = 0.116, p = 0.400) and OD
teacher-assessment (r = -0.010, p = 0.941).

Table 4: Peer- and Teacher-Assessment of Participants’ Performance of Teaching Global Warming,
Acid Rain, and Ozone Depletion

Components | GWPA ODPA ARPA GWTA | ODTA ARTA

GWPA -

ODPA S21%* -

ARPA 581%* 738%* -

GWTA .058 -.139 .083 -

ODTA -.010 -.113 .078 127 -

ARTA 116 223 161 .356 118 -
#Hp< 01

There was no correlation between AR peer and
teacher-assessment (r = 0.161, p = 0.240). AR peer-
assessment was not significantly correlated with GW
teacher-assessment (r = 0.083, p = 0.546) and OD
teacher-assessment (r = 0.078, p = 0.570). There
was no correlation between OD peer- and teacher-
assessment (r = -0.113, p = 0.411). There was also
no correlation between OD peer-assessment and GW
teacher-assessment (r = -0.139, p = 0.310). There

was no significant correlation between OD peer-

assessment and AR teacher-assessment (r = 0.223,

p=0.102).

4. What are the levels of the pre-service teachers’
self, peer, and teacher-assessment of classroom
teaching in three science subjects?

There was a difference between GW self- and
teacher-assessment (Figure 2). The mean GW self-

and teacher-assessment scores were 1.8 and 3.32,

http://www.shanlaxjournals.com
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respectively, (Figure 2), suggesting that participants
scored their GW teaching performance lower than
the teacher did. The opposite was also the case. For
example, participant 1 had a mean self- and teacher-
assessment score of 3.92 and 3.2, respectively.
However, the GW teacher-assessment scores were
overall higher than the self-assessment scores. There
was a difference between the mean GW self- and peer-
assessment scores. For example, participant 21 had a
mean GW self- and peer-assessment score of 1.48
and 2.8, respectively. On the contrary, participant 45
had a mean GW self- and peer-assessment score of
3.28 and 2.48, respectively. There was a difference
between the GW peer- and teacher-assessment
scores. Most participants had GW peer-assessment
scores of 2 to 3.5. However, some participants had
scores below that range. For example, participant
6 had a mean GW peer-assessment score of 1.64
(Figure 2). The mean GW teacher-assessment scores
ranged from 2 to 3.5. However, some participants
had GW teacher-assessment scores below that range.
For example, participant 45 had a mean GW teacher-
assessment score of 1.76.

Figure 2: Self- Peer and Teacher-Assessment of
Participants’ Performance of Teaching Global
Warming, Acid Rain, and Ozone Depletion
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AR teacher-assessment scores were higher than
self-assessment scores (Figure 2). Participants’ self-
assessment scores were concentrated in the range
of 2 to 3. However, some participants had higher

or lower self-assessment scores than that range. For
example, participant 14 had a mean self-assessment
score of 3.84, whereas participant 50 had a mean
self-assessment score of 1.68. Participants had
similar mean AR self- and peer-assessment scores
(Figure 2), and some even had the same self and peer-
assessment scores. For example, participant 9 had a
mean self and peer-assessment score of 3,2.Figure
2 shows the mean AR peer- and teacher-assessment
scores. Participants had a mean AR peer-assessment
score of 3.5 to 1.5. However, participant 39 had a
mean AR peer-assessment score of 1.48. Participants
had a mean AR teacher-assessment score of 3.5 to 2.
Most participants had a mean OD self-assessment
score of 2 to 3, while some others had higher or lower
scores than that range. For example, participant 39
had a mean self-assessment score of 0.84, whereas
participant 34 had a mean self-assessment score
of 3.4.0verall, participants had a higher mean OD
self-assessment score than teacher-assessment score,
which ranged from 2 to 2.5.Participants also had
similar mean OD self- and peer-assessment scores.
For example, participant 13 had a mean self and peer-
assessment score of 2.68 and 2.4, respectively.They
had a mean OD peer- and teacher-assessment score
of 3.5 to 1.5 and 2 to 2.5, respectively. However,
some participants had lower OD teacher-assessment
scores than that range. For example, participant 51
had a mean OD teacher-assessment score of 2.8.

5. How is the self-, peer-, and teacher-assessment
of preservice science teachers’ classroom
teachingabout the topics of GW, AR, and OD?
Most participants described what they did during

class and talked about their strengths.They mostly

focused on the introduction to the lesson, the type
of activities, the use of technology, andstages of
assessment, and talked about what they did or did not
at those stages.Participants explicitly described the
classroom teachingthey observed, highlighted the
strengths of their peers more than their weaknesses,
but emphasizedlittle what was missing, wrong, or
inadequate during the lectures.Participants evaluated
their peers’ performance as “It was not a bad class,”

“It was a good class,”The videos were good,”

and “The assessment was good.”However, some

participants evaluated their peers incompetently
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or incorrectly. They made such statements as “The
teacher played a video which was not very clear,”
“The teacher confused the students about the concept
of ozone layer,” “The teacher was not able to fully
motivate the students,” “The teacher just kept talking
for 25 minutes,” “I didn’t like the way the teacher
motivated the students,” “The teacher should have
played a different video,” “I don’t think that the
teacher made the learning outcome clear enough,”
“The students’ ideas were not contextualized,” The
introduction was a bit weak,” and “The introduction
was dull.”

Participants with high self- and peer-assessment
scores considered the teaching process ineffective
and found it time-consuming to discuss students’
ideas and stated that they had fallen behind the course
material due poor time management. For example,
participant 6 noted that she had fallen behind the
course material and could not thoroughly address the
concept of greenhouse effect. Participant 16 remarked
that she could not dispel her students’ misconception
that global warming was caused by the hole in the
ozone layer. Both participants had the highest scores
on Items 6 and 7 of the RTOP form that concerned
with conceptual knowledge. Item 6 was “The class
covered the basic concepts of the topic,” while Item
7 was “The class promoted meaningful learning.” In
their qualitative assessment, the teacher highlighted
participants’ strengths and weaknesses regarding
their classroom teachingand critically evaluated the
teaching process rather than simply describing it.
Moreover, the quantitative and qualitative assessment
scores given by the teacher were consistent. In other
words, the teacher qualitatively justified why she
gave high or low assessment scores to participants’
performance. Examples of GW self-, peer-, and
teacher- assessment are presented below.

“The participant presented the average global
temperature rise per year at the beginning of the
class, which was good, but at first the students were
not interested in it, so she involved the students
in discussion on the topic. Some students were
interested, but they were mostly speaking too loudly,
which disrupted the flow of the class. The participant
performed well, she made sure that the students
understood the topic. She explained the concepts
of global warming. She got the students to come up

with slogans, which was good for assessment.”’(Peer
Assessment, Participant 30)

“I tried to use the SE model. I told them the
average temperature in Turkey ten years ago and
this year to determine priorknowledge. I asked the
students about the possible causes and consequences
of the difference. However, the students were not
interested at all, and kept talking to each other.
I had a very hard time getting their attention. In
the discovery part, I played a video about the
consequences of global warming, and then, we had
discussion about them. Some students said that
global warming was not that bad because they could
put on summer clothes all the time. So, I asked them
the downsides of global warming, and we discussed
them, and we agreed that it had too many downsides.
In the expansion part, I asked them what to do to stop
global warming. They said such things as we should
protect the nature and should not waste water. They
didn’t know that electric vehicles had an impact on
global warming. I divided the class into groups for
assessment. | told them to imagine that they were
environmentalist groups and asked them to write
slogans to draw attention to global warming and
write down what to do to stop it. They came up with
seven slogans. I told them we could vote to choose the
best one, but they were making too much noise, and
so I collected the papers and finished the class...As
for the global warming topic, I guess I just couldn’t
explain the greenhouse effect and ozone depletion,I
mean, it would have been better if I had dwelled on
them a little bit more, but I couldn’t do it because
I was supposed to teach them the consequences of
global warming and what measures to take” (Self-
Assessment, Participant 33).

“The participant started the class by drawing
on the blackboard the temperature rises in Turkey
between 1999 and 2010, but instead she should
have made an introduction with an incident that
would attract students’ attention. Then she posed
knowledge-focused questions rather than questions
that would get the students to question things. She
tried to set a discussion-inducing environment,
but it was mostly in the form of Q&A. She did not
pose such questions as “Do electrical devices cause
global warming?” or “How do you think radiation
may affect global warming? to get the students

http://www.shanlaxjournals.com
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to question things. She also made statements that
might cause misconceptions. For example, she said
“radiation causes a hole in the ozone layer, which
results in global warming.” It was a mistake on
her part that she tried to set a discussion-inducing
environment without first determining the students’
prior knowledge. Instead, she should have used
concept maps, drawings, etc. to determine their
prior knowledge. She was unable to control the class
and had a hard time managing it. She was merely
explaining things throughout the lesson. She was
unable to provide an inquiry-inducing environment
for students. The assessment process was an
effective and innovative approach for active student
engagement, but she had a hard time managing it
too, because the students were talking too much.”
(Teacher-Assessment)

Conclusion and Discussion

The results can be summarized under three
headings: The first is the correlation between self-
, peer-, and teacher- assessment. Self- and peer-
assessment is of particular importance for preservice
teachers because it helps teachers develop self-
regulation, critical thinking, and problem-solving
skills (Kilig, 2016). The results indicated a correlation
between self- and teacher-assessment in none of the
topics (Table 2). Some other studies show that self-
and teacher-assessment is consistent (Bouzidi &
Jaillet, 2009; Cho, Schunn & Wilson, 2006; Sadler &
Good, 2006; Tsai & Liang,2009; Tseng & Tsai, 2207).
However, the results suggested a correlation between
OD sclf-assessment and AR teacher-assessment.
Earlier studies have also found a high correlation
between self- and teacher-assessment (Cho, Schunn,
& Wilson, 2006; Tsai & Liang, 2009; Tseng & Tsai,
2007). GW self-assessment was not correlated with
GW peer-assessment, and AR peer-assessment was
not correlated with OD peer-assessment. However,
OD self-assessment was correlated with OD peer-
assessment, AR self-assessment was correlated
with AR peer-assessment (Table 3). OD and AR
self-assessment was also correlated with GW peer-
assessment.The difference in the results concerning
global warming may be because it was the first
time when participants lectured on it and were
involved in the assessment process, which was GW,

AR, and OD in the first, second, and third weeks,
respectively. Therefore, they probably familiarized
themselves with the assessment process in the first
week. It may also be because they had been informed
that they would not be graded on their performance
and that there was no pass/fail associated with the
assessment process. If peer-assessment is not based
on careful training, then the results may be based on
friendship rather than learning outcomes (Dochy,
Segersi &Sluijsmans,1999). There was a correlation
between peer-assessment and teacher- assessment in
neither of the three topics. Chen (2010) also reported
inconsistency between peer- and teacher-assessment.

The second result is the mean self-, peer-, and
teacher-assessment scores. There was a difference
between the mean GW self- and teacher- assessment
scores. Participants’ mean GW self-assessment
score was lower than their teacher-assessment
score. Participants had a higher meanAR teacher-
assessment score than AR self-assessment score
(Figure 2). Tait-McCutcheon and Knewstubb (2018)
also reported lower self-assessment scores than
peer- and teacher-assessment scores. However,
participants had higher OD self-assessment scores
than teacher-assessment scores. This is probably
because they got used to the process and had higher
confidence and better judgment skills. Research
already shows that most students find the assessment
process challenging, time-consuming, and socially
inappropriate. However, assessment plays a critical
role in improving the quality of learning outcomes
and developing skills and abilities (Topping, Smith,
Swanson, & Elliot, 2000). There was a difference
between the mean GW self- and peer-assessment
scores. Limited education on the purpose and
principles of self- and peer-assessment can cause
problems (Sullivan and Hall, 1997; Kearney, 2013).
The mean AR and OD self- and peer-assessment
scores were similar, but the former was slightly
lower than the latter. Rudy, Fejfar, Griffith, and
Wilson (2001), on the other hand, reported higher
peer-assessment scores than self-assessment scores.
The mean peer and teacher-assessment scores
differed on all three topics. The mean GW and AR
teacher- and peer-assessment scores differed, but the
former was slightly higher than the latter, which was
the exact opposite of the mean OD teacher- and peer-
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assessment scores. Participants had a higher mean
OD peer-assessment score than teacher-assessment
score, which has been reported by earlier studies as
well. Kilig (2016) had preservice teachers make30-
minute presentations on any topic within the scope of
the course “Teaching Principles and Methods.” The
presentations were then assessed by participants, and
their peers and teacher. The results showed that the
peer-assessment scores were higher than the self-
and teacher-assessment scores.Some studies, on the
other hand, report higher peer-assessment scores
than teacher-assessment scores (Magin&Helmore,
2001; Rudy, et al. 2001), whereas some others
report similar peer- and teacher-assessment scores
(Falcikov, 1995; Freeman, 1995; Stefani, 1994).
The third result is the qualitative assessment
of the participants. The qualitative results showed
that participants with high RTOP scores in peer-
assessment were more likely to make quite superficial
qualitative assessments and briefly describe the
process and positively assess it. Some participants
(N = 35%) gave their peers high RTOP scores,
but in their qualitative assessment, they addressed
mostly theirweaknesses and explained in a long and
detailed way that their peers were unable to perform
the teaching process effectively. In self-assessment,
participants gave themselves high RTOP scores and
described their teaching performance positively.
Some participants (15%) gave themselves low RTOP
scores and evaluated their performance poorly. The
quantitative and qualitative teacher-assessment was
consistent. The science teaching undergraduate
curriculum in Turkey consists of a total of 64
courses, 16 of which are elective. Of those 64 courses
in the 2018-renewed undergraduate curriculum
of the Council of Higher Education (CHE),22 are
vocational knowledge, 12 general culture, and 30
content knowledge (CHE, 2018). First-year students
mostly take field (physics, chemistry, and biology)
and general cultural knowledge courses (foreign
language, information technologies, etc.), while
second- and third-year students mostly take content
knowledge courses. Fourth-year students take
vocational courses (measurement and assessment
in education, research methods in education, etc.)
and content knowledge courses, but not general
culture courses. Of these courses, the “Measurement

and Assessment” is offered in the first semester of
the third year. Moreover, faculty exams are based
on conventional assessment methods (open-ended
questions, multiple choice, or short answer etc.).
This may account for why preservice teachers
have inadequate self- and peer-assessment skills.
Therefore, they should be encouraged to be involved
in assessment processes as soon as possible during
their undergraduate education, and courses should
also adhere to that approach. Feedback should be used
in this process, and longer action or experimental
research (e.g. 10 weeks) should be conducted.
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