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Abstract

The aim of this study is to examine teachers’ misconceptions in the field of alternative
measurement and evaluation with a four-tier test. For this purpose, a four-tier miscon-
ception test consisting of 15 items has been developed. Test-retest and KR-20 method
have been used for the reliability of the misconception test developed in the study. For
the validity of the test, expert opinions have been taken, false positive and false neg-
ative percentages have been calculated, the relations between the scores obtained from
the different tiers of the test have been examined, and the relationship between the
scores obtained from a two-tier test and the test developed in this study has been ex-
amined. The sample of the research consists of 360 teachers working in schools at
different levels in Adiyaman in the 2020-2021 academic year. In the analysis of the
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data, besides the statistics such as frequency percentage, test and item statistics and
correlation analysis has been used. It has been determined that teachers generally have
misconceptions and lack of knowledge, albeit partial, on alternative measurement and
evaluation issues. Teachers mostly have misconceptions about the performance task,
and they have lack of knowledge mostly about the structural grid.

Keywords: Alternative measurement and evaluation; Four-tier test; Misconception;
Validity; Reliability.

Tamamlayic1 Olcme ve Degerlendirme Alanindaki

Kavram Yanilgilarimin Dért Asamah Testle incelenmesi

Oz

Bu ¢alismanin amaci 6gretmenlerin tamamlayici 6lgme ve degerlen-
dirme alanindaki kavram yanilgilarinin dort agamali test ile incelenme-
sidir. Bu amag dogrultusunda 15 maddeden olusan dort asamali kavram
yanilgisi testi gelistirilmistir. Calismada gelistirilen kavram yanilgisi
testinin giivenirligi i¢in test tekrar test ve KR-20 yontemi kullanilmustir.
Testin gecerligi i¢in uzman goriisleri alinmis, pozitif yanls ve negatif
yanlis yiizdelikleri hesaplanmis, testin farkli agamalarindan alinan pu-
anlar arasindaki iligkilere bakilmig ve iki asamali bir test ile bu arastir-
mada gelistirilen testten alinan puanlar arasindaki iliskiye bakilmistir.
Arastirmanin drneklemini, 2020-2021 egitim ogretim yilinda Adriya-
man ilinde farkli kademedeki okullarda gorev yapan 360 6gretmen
olusturmaktadir. Verilerin analizinde frekans yiizde gibi istatistiklerin
yaninda test ve madde istatistikleri ile korelasyon analizinden yararla-
mlmugtir. Ogretmenlerin genel olarak tamamlayic1 6lgme ve degerlen-
dirme konularinda kismi de olsa kavram yanilgisi ve bilgi eksikligi ya-
sadig1 belirlenmistir. Ogretmenler en ok performans gorevi konusunda
kavram yanilgis1 yasamakta, en ¢ok yapilandirilmis grid konusunda
bilgi eksikligi yasamaktadirlar.

Anahtar kelimeler: Tamamlayic1 6lgme ve degerlendirme; Dort asa-
mali test; Kavram yanilgist; Gegerlik; Giivenirlik.

Introduction
Schools exist to train the members of a society and to prepare them for
a successful future. However, traditional education practices cannot handle
this process and the graduates cannot become suitable for the needs of con-
temporary societies (Un-Acikgdz, 2003). Today, in addition to having just
knowledge, individuals are expected to have skills such as finding ways to
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access knowledge, transferring knowledge to different environments and sit-
uations, building on existing knowledge, analyzing and synthesizing
knowledge, scientific, critical and creative thinking, cooperation, and good
communication. With the 2005 curriculum, which was prepared to meet the
expectations of today, the behavioral approach, which focused on behaviors
for many years, was abandoned and the constructivist approach, in which the
student constructs knowledge, was embraced. The use of alternative measure-
ment tools and directions for these tools were included in the 2005 Turkish
curriculum (Ozmantar et al., 2018). Alternative measurement and evaluation
methods include all methods that are outside of traditional measurement and
evaluation methods, such as multiple-choice test and true-false methods (Ba-
har et al., 2015). These methods include such as portfolio, rubric, performance
assessment, observation, project, self-assessment, peer assessment, group as-
sessment, interview, branching tree, word association test, structured grid,
feedback, authentic assessment (Akbas et al., 2018; Bahar et al., 2015). The
common feature of these methods is that the student is active in the learning
process. These methods, which are effective in measuring and assessing
higher-order behaviors, can measure skills such as critical and creative think-
ing, the correct use of scientific concepts, establishing a connection between
fundamental concepts and daily life, appropriate use of sources and references,
and the ability to synthesize information and ideas (Bekiroglu, 2004). For in-
stance, students can actively participate in education through self-assessment,
peer assessment, and group assessment, leading to an increase in interest, mo-
tivation, communication, and critical thinking skills, as well as improved ac-
ademic achievement levels (Kutlu et al., 2014). Alternative measurement and
evaluation methods have become more important in the education process
subsequent to the new changing Turkish curriculum. In the alternative assess-
ment and evaluation activities, the student is active in the process and can ac-
cess to the knowledge on his/her own instead of memorizing the knowledge
discerned from the teacher and can use the knowledge s/he has received in
different situations. One of the most important features of these methods is
that they activate high-level mental, affective and psycho-motor skills (MEB,
2005; 2009). Therefore, not only it is important to learn these methods cor-
rectly but also it is important to use these methods in education. If the alterna-
tive measurement and evaluation methods, which include many concepts, are
not structured correctly, mistakes may arise. For example, an alternative meas-
urement and evaluation method applied without knowing the purpose of it
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may lead to unscientific interpretations and may not serve its purpose. These
unscientific interpretations lead to misconceptions.

An individual learns various concepts as a result of his/her own life and
experiences, communication and interaction with his/her environment. The
individual encounters these concepts at different stages of the education-
teaching process. If the concept that takes place in the mind of the individual
is defined correctly, scientific learning happens easily. If the concepts are
shaped in the mind of the student in a way that is far from being scientific, it
is very difficult to destroy these misconstrued concepts. These misconstrued
concepts are called misconceptions. Misconceptions are scientifically incor-
rect thoughts (Leonard et al., 2014). Misconceptions include understanding or
thinking which is not based on true information. Misconceptions occur be-
cause of errors in transferring concepts from information obtained into a
framework. So, the concept understood may not be in accordance with the
actual concept (Burgoon et al., 2017). A misconception is not a wrong answer
given by the student due to an accidental mistake or lack of knowledge. The
misconception is that the concept in the mind of the individual is far from the
scientific definition. If the individual explains the accuracy of his/her mistake
by giving reasons and expresses that s/he is sure in these explanations, then it
can be said that there is a misconception (Eryilmaz and Siirmeli, 2002). Since
misconceptions are very resistant to change and can create problems for more
scientific knowledge, it is very important to identify misconceptions
(Kaltakgi-Giirel et al., 2015; Smith et al., 1994). Many misconception tests
can be developed for researchers to use in the detection of misconceptions,
and these misconceptions can be reached by conducting one-on-one inter-
views (Giines, 2005). When the literature is examined, there are many differ-
ent methods used by researchers in determining misconceptions (Caleon and
Subramaniam, 2010a; Fratiwi et al., 2017; Kaltake¢1, 2012; Kanli, 2015; Ka-
radeniz-Bayrak, 2013; Lin et al., 2015; Milenkovic et al., 2016; Pesman and
Eryilmaz, 2010; Treagust, 1988). These methods are multiple choice tests,
two-tier, three-tier and four-tier tests and these methods have various ad-
vantages and disadvantages compared to each other.

The fact that they can be applied to a large group and the results can be
easily analyzed has led researchers to use multiple choice tests. However, con-
sidering the definition of the misconception, it limits the use of these tests due
to the inability to distinguish it from error and lack of knowledge. (Eryilmaz
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and Siirmeli, 2002). Since there is a chance factor in these tests, it is very
difficult to predict whether the student reached the right answer on purpose or
by chance. Another missing point is whether these tests reveal lack of
knowledge or misconceptions. Since these tests do not have a test system that
will reveal the reason for choosing the option chosen by the student, two-tier,
three-tier and four-tier tests have been developed (Caleon and Subramaniam,
2010b).

In the two-tier test, the first tier is defined as a diagnostic test consisting
of multiple-choice questions. The second tier consists of options including the
explanations of the answer given in the first tier (Kaltakg¢1-Giirel et al., 2015;
Treagust, 1986). These tests cannot distinguish whether the error is due to a
lack of knowledge or a misconception. At the same time, it cannot be decided
whether the correct answer was reached intentionally or by guess (Bagayoko
and Keller, 1999; Caleon and Subramaniam, 2010; Hasan et al., 1997). Due
to this weakness of the two-tier tests, misconceptions can be significantly ad-
dressed by adding a third step, called the reliability level, which measures the
reliability of the participants in the answers given in the first two tiers (Caleon
and Subramaniam, 2010a). Although these three-tier tests are thought to be a
way to measure misconceptions independently from errors and lack of
knowledge, there are still some limitations due to the latent grading of relia-
bility in the first and second tiers of these tests. This issue can cause two prob-
lems: the first is the underestimation of the lack of knowledge rate, and the
second is the overestimation of students’ misconceptions and correct answers
(Kaltake1, 2012). Due to the limitations of the single reliability level, four-tier
tests have been developed to measure reliability in both tiers. Thus, reliability
in both tiers has been measured in separate tiers. While the four-tier tests pre-
serve all the strengths provided by the three-tier tests, they truly evaluate the
misconceptions regardless of lack of knowledge and error (Kaltak¢i-Giirel et
al., 2015). Although it is known that the four-tier tests give more accurate re-
sults than other tests in identifying misconceptions, these tests have some lim-
itations such as requiring a very long time and false reactions resulting from
social likability (Caleon and Subramaniam, 2010a; Caleon and Subramaniam,
2010b). Due to the advantages of four-tier tests over other tests, it is aimed to
reveal misconceptions with the help of a four-tier test in this study. For this
purpose, “What is the level of teachers’ misconceptions, scientific knowledge
and lack of knowledge in the field of alternative assessment and evaluation?”’
guestion has been tried to responded.



192 Ogr. Gor. Tansu ALAN / Dog. Dr. Ufuk AKBAS

When the literature is examined, it is seen that almost all of the re-
searches carried out to identify misconceptions with the help of four-tier tests
are carried out in fields such as physics, chemistry and biology (Caleon and
Subramaniam, 2010a; Goérkemli-Taban, 2017; Eryilmaz and Siirmeli, 2002;
Kaltakc1, 2012; Kiling, 2017; Mesin, 2019; Onsal, 2012; Sheppard, 2006;
Smith et al., 1994; Sreenivasulu and Subramaniam, 2013; Yang, 2019). There
are fewer studies to identify misconceptions in the field of measurement and
evaluation (Arik, 2006; Demirbilek, 2015; Uztemur, 2013). Arik (2006) iden-
tified teachers® misconceptions in the field of measurement and evaluation
with a two-tier misconception test he developed. According to the findings of
the study, it was concluded that the most misconceptions of teachers were in
the concept of “correct scoring” with a rate of 40%. A similar study was con-
ducted by Uztemur (2013). The findings were similar to Arik (2006) and it
was determined that there was a misconception in the concept of “correct scor-
ing” with a rate of 43.4%. Demirbilek (2015) determined the misconceptions
of pre-service teachers in the field of measurement and evaluation with a two-
tier misconception test she developed. In the research, it was seen that the pre-
service teachers’ mostly made common mistakes in the concepts of “difficulty
index” and “normal distribution”. When examining research conducted out-
side of measurement and evaluation, it has been often observed that four-tier
tests are predominantly used to investigate misconceptions. With the help of
these tests, individuals’ levels of misconception and lack of knowledge have
been determined. In these studies, it has been stated that four-tier tests are
more reliable than two and three-tier tests in identifying misconceptions
(Caleon and Subramaniam, 2010b; Fratiwi et al., 2017; Onsal, 2016; Sreeni-
vasulu and Subramaniam, 2013).

The number of studies that will reveal the mistakes of teachers in meas-
urement and evaluation in education is relatively less compared to other fields.
Accordingly, no previous research has been found to investigate the miscon-
ceptions in alternative measurement and evaluation, which is the subject of
this research. Teachers who lack knowledge and misconceptions about alter-
native measurement and evaluation methods can not be able to accurately as-
sess their students’ development and effectively guide the educational pro-
cesses. Therefore, it is important for teachers to be informed about alternative
measurement methods and to be able to use these methods effectively in order
to improve the quality of education. ldentifying teachers’ misconceptions and
lack of knowledge in this regard can be a step towards improvements in the
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field of education. Therefore, examining this subject has been thought to be
important. For this purpose, this research tries to determine the teachers’ mis-
conceptions, lack of knowledge and scientific knowledge about alternative
measurement and evaluation methods with a four-tier test.

Method
This section details the methodology used in this study. Research
method, population and sample, development process of the measurement
tool, data collection and coding and analysis of data are presented in this sec-
tion.

Research Method

In this study, the survey model, which is among the quantitative re-
search designs, has been used. Survey model is used to collect and analyze
data in order to reveal certain characteristics of a group (Biiylikoztiirk et al.,
2018). Ethics committee approval of this study was obtained with the decision
no E--804.01-BABBFCF3 of Hasan Kalyoncu University Social and Human
Sciences Ethics Committee at the meeting dated 03.11.2020.

Population and Sample

The population of this study consists of teachers working in state and
foundation schools in Turkey. The sample of the research consists of teachers
working in public and foundation schools in Adiyaman. Accordingly, the sam-
ple consists of 360 teachers in total. The convenience sampling method, one
of the non-random sampling methods, has been used to determine the sample.
In the study group, according to the branches, Elementary School (19.7%)
(n=71), Primary School Mathematics (10.3%) (n=37), and English (7.5%)
(n=27) Teachers have the highest rates. The average seniority of the teachers
whose seniority ranges from 1 to 33 is 12.3 (SS=7.9). The distribution of
teachers in the sample by gender and school level is given in Table 1 below.

Table 1. Distribution of Teachers in the Study Group by Gender and School
Level

School Level Total Percentage
Primary Secondary High
school School School
Gender F 46 81 44 171 475
M 4 69 79 189 52.5
Total 87 150 123 360 100
Percentage 24.2 41.7 34.2 100

F(Female), M(Male)
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Development Process of the Measurement Tool

While developing the Alternative Measurement and Evaluation Mis-
conception Identification Test (AMEMIT), Treagust’s (1986, 1988) two-tier
misconception test development tiers have been used. In the test development
process, besides the literature review, the most recently published 2017 cur-
riculum has been examined. With the 14 alternative measurement and evalu-
ation methods in the curriculum, the concept of alternative measurement and
evaluation has been discussed (Bahar et al., 2015; MEB, 2017). In order to
collect data about the teachers’ prior knowledge about the determined con-
cepts, their misconceptions and their wrong and lack of learning, firstly, open-
ended items and multiple-choice in the first part and open-ended items in the
second part have been written about each concept. After examining the data
collected from the pre-service teachers, the items for the test have been writ-
ten. The first and third tiers of the test are in multiple-choice item format. The
first tier is an achievement test in which the knowledge of the teachers is meas-
ured, and the third one is the tier in which the reason for the answer chosen in
the first tier is demanded. The second and fourth-tiers are the same in which
reliability is measured by choosing sure-not sure boxes. Two items have been
written for each concept in the test and the test has been completed with a total
of thirty items. The four-tier misconception identification test has been pre-
sented to the opinion of four experts working. Below, you can see the a four
tier item in the test.

1. If Kiibra Teacher wants to see the progress of her students during the
teaching process and to include them in the evaluation process, which
of the following is the most appropriate measurement and evaluation
method that she can use?

A. Self-assessment
B. Authentic Assessment
C. Performance Assessment
D. Portfolio Assessment
1. 2. Are you sure about your answer to the above question?
0 Sure oNot Sure
1. 3. Because
A. The scoring is objective.
B. Itis more reliable than objective tests.
C. Itisgood at measuring the knowledge and comprehension step.
D. Provides permanent learning.
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1.4. Are you sure about the justification you chose above?
o Sure oNot Sure

As a result of expert opinions, final corrections have been made to the
test and it has been made ready for the pilot scheme. Pilot scheme data has
been collected through the Google form due to the Covid-19. The pilot scheme
has been made with 100 teachers. Difficulty and discrimination have been cal-
culated in MS Excel for both the first tier of the test and the second tier in-
cluding justifications. The pre-study has been made with 8 teachers and the
full-scale study has started. As a result of the full-scale study, the forms with
missing markings have been removed and analyzes have been made with 360
teachers who have made complete markings. Data have been collected for test-
retest with one of the two groups different from the full-scale study, and for
criterion validity with the other group. There are 54 teachers in the test-retest
group and 51 teachers in the criterion validity group.

As a result of the item analyzes made with the data obtained as a result
of the pilot scheme, 14 items are selected with item difficulties between 0.24
and 0.70 for both the first and the third tier and with item discrimination be-
tween 0.26 and 0.78. One item has been corrected and put to the test. The
average difficulty for the first tier of the test is 0.45, and the average discrim-
ination is 0.40. The average difficulty and discrimination for the third tier,
which includes the reasons for the answers given, is 0.48.

To determine the reliability of the test, test-retest and KR-20 reliability
have been examined. For test-retest reliability, the test has been administered
to 54 pre-service teachers 15-20 days, and the reliability is calculated as 0.74
for the first tier of the test and 0.78 for the third tier. These reliability results
reveals that the test scores have not changed much in the two applications and
are stable. KR-20 reliability is examined to determine the internal consistency
of the test. KR-20 reliability is 0.49 for the first tier of the test, and 0.57 for
the third tier of the test. According to Salvucci et al. (1997) less than 0.50, the
reliability is low, between 0.50 and 0.80 the reliability is moderate and greater
than 0.80, the reliability is high. This criterias show that the first tier of the test
is low and the third tier of the test is moderate. While the test-retest reliability
coefficients are at an acceptable level, the low internal consistency may be
related to the wide scope of the test.
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For the validity of the test, opinions of experts in the field of measure-
ment and evaluation and language are asked. For content validity, 14 alterna-
tive measurement and evaluation concepts in the 2017 curriculum are included
in the test in line with expert opinions. For criterion validity, the correlation
of the two-tier test (ODKT) developed by Arik (2006) and AMEMIT has been
examined. There is a statistically insignificant relationship between the first
tiers in the tests. r=0.25, p>.05. The reason for the insignificant relationship
can be that the first tier of AMEMIT consisted of 4 options and the first tier
of ODKT consisted of 2 options. There is a moderate, positive and significant
relationship between the tiers in which the justifications are included in the
tests. r=0.53, p<.05. The reason for the increase in the relationship at this stage
can be that the third tier of AMEMIT and ODKT consisted of 4 options. Ad-
ditionally, the lack of a high correlation between the tests can be due to the
content of ODKT being related to measurement and evaluation, whereas
AMEMIT is related to alternative measurement and evaluation. Criterion va-
lidity has not been provided for the first tier but has been provided in the third
tier. For the construct validity of the test, the relationship between the teach-
ers’ correct answer scores and their reliability scores has been examined. Ex-
planations made by the respondents about how they answered the questions
and what they thought during or after answering gives important knowledge
in explaining the structure of the test (Baykul, 2015). First, the Pearson corre-
lation coefficient is calculated to determine the relationship between the first
and third tiers of AMEMIT. A moderate, positive and significant relationship
was found between these tiers. r=0.58, p<.05. Secondly, biserial correlation is
calculated to determine the relationship between the first and second tiers of
AMEMIT. These correlation values vary between 0.20 and 0.62. According
to these values, there is a low positive correlation for just one item and a mod-
erate positive correlation for all other items. Accordingly, those who are sure
in the reliability tier of the test have gotten higher scores from the test. Also
for construct validity, the rates of false positive (correct with false reason) and
false negative (false with correct reason) have been examined. The false pos-
itive rate is 9.4% and the false negative rate is 13.3%. In these tests, the false
negative and false positive rate should be less than 10% (Hestenes and
Holloun, 1995).

Coding and Analysis of Data
The answers given to AMEMIT have been analyzed with the help of
MS Excel program. In the coding made in Excel, 1 is used for the correct
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answer and 0 for the wrong answer in the first and third tiers. In the reliability
level in the second and fourth tiers, 1 is used for sure and O for not sure. There
are 16 different combinations according to this coding system. With the help
of these combinations, teachers’ levels of scientific knowledge, misconcep-
tions, false positive, false negative and lack of knowledge are identified. For
this, frequency and percentage statistics have been used.

Result / Findings

Findings Regarding Teachers’ Misconceptions in the Field of Alternative
Measurement and Evaluation

The frequencies and percentages of Scientific Knowledge (SN), Mis-
conception (M), False Positive (FP), False Negative (FN) and Lack of
Knowledge (LK) calculated in line with the answers given by the teachers to
item 1, which was given as an example during the test development process,
are given in Table 2.

Table 2. Frequency and Percentages Related to the Item
Response Pattern Explanation Frequency Percentage

0000 LK12 14 3.9%
0001 LK11 6 1.7%
0010 LK9 6 1.7%
0011 LK8 6 1.7%
0100 LK10 11 3.1%
0101 M 74 20.6%
0110 LK7 4 1.1%
0111 FN 62 17.2%
1000 LK6 13 3.6%
1001 LK5 9 2,5%
1010 LK3 5 1.4%
1011 LK2 4 1.1%
1100 LK4 6 1.7%
1101 FP 64 17.8%
1110 LK1 6 1.7%
1111 SN 70 19.4%
Total 360 100.0%
Total LK 90 25.0%

SN=Scientific Knowledge, M=Misconception, FP= False Positive, FN= False Negative and LK=Lack of
Knowledge

As seen in Table 2, 25.0% of the teachers have the most lack of
knowledge in the concept of portfolio. In the combination of lack of
knowledge, it has the most LK12 and this rate constitutes 3.9% of the whole
group. This finding shows that although teachers do not know the concept of
portfolio and for what purpose the portfolio is used, they are not sure in the
reliability tier either. Afterwards, secondly, they have misconceptions with
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20.6%. 19.4% of teachers know the concept of portfolio and for what purpose
it is used, 17.8% have false positive and 17.2% have false negative the find-
ings of the other items in the test are given in Table 3.

Table 3. Findings Regarding the Items in the Test

Item (SN) (M) (LK) (FP) (FN)

f % f % f % f % f %
1 70 19.4 74 20.6 90 25.0 64 17.8 62 17.2
2 31 8.6 75 20.8 122 339 22 6.1 110 30.6
3 21 5.8 218 60.6 99 275 13 3.6 9 25
4 56 15.6 36 10.0 185 514 72 20.0 11 31
5 120 333 68 18.9 102 283 35 9.7 35 9.7
6 92 25.6 51 14.2 116 322 45 125 56 15.6
7 76 21.1 49 13.6 87 24.2 11 31 137 38.1
8 29 8.1 76 21.1 198 550 35 9.7 22 6.1
9 122 339 71 19.7 100 278 30 8.3 37 10.3
10 26 72 60 16.7 177 492 41 11.4 56 15.6
11 65 18.1 82 22.8 136 378 37 10.3 40 11.1
12 73 23 58 16.1 159 442 24 6.7 46 12.8
13 51 14.2 50 13.9 184 511 52 14.4 23 6.4
14 146 406 49 13.6 132 36.7 15 42 18 5.0
15 42 11.7 68 18.9 176 489 16 44 58 16.1
Avarage 18.9 20.1 38.2 9.4 13.3

When Table 3 is examined, teachers generally have misconceptions in
every concept. For some concepts, their scientific knowledge and lack of
knowledge are found at a higher level. Scientific knowledge predominates in
the concepts of feedback (item 9) and peer assessment (item 14), which teach-
ers use in their classes and are more familiar with. Lack of knowledge comes
to the fore in concepts such as structural grid (item 8), word association test
(item 10) and branching tree (item 13), which they do not use in their classes.
When the average values of the test have been examined, it is concluded that
the teachers mostly have misconceptions after the lack of knowledge in the
field of alternative measurement and evaluation.

Discussion and Conclusion

In this research, it is aimed to develop a four-tier test to identify teach-
ers’ misconceptions in the field of alternative assessment and evaluation and
to identify their misconceptions. The reliability and validity studies of the test
have been carried out and it is concluded that the test is a reliable and valid
measurement tool that identifies the misconceptions of teachers in the field of
alternative assessment and evaluation. For each item, more than 10% lack of
knowledge and misconceptions are found.
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The false negative rate in the test is 13.3%. In these tests, the false neg-
ative rate should be less than 10%. Minimizing false positive and false nega-
tive rates is a big problem. In addition, false negative of more than 10% for
some items may also be caused by the lack of attention of the respondent
(Hestenes and Holloun, 1995).

The lack of knowledge is found in the most structural grid concept with
55.0%. This finding shows that the majority of teachers do not know what the
concept of structural grid is and for what purpose it is used. In their research,
Cermik (2011) and Karamustafaoglu et al., (2012) concluded that the concept
of structural grid is the least known and least used method by teachers. At the
same time, it is concluded in some studies that teachers never used the struc-
tural grid method (Karalok, 2014; Ozeng, 2013).

The misconception is seen mostly in the concept of performance task,
the 3 item, with 60.6%. In some studies, it has been concluded that the ma-
jority of teachers frequently use the concept of performance task and they see
themselves as competent in this field (Acar and Anil, 2009; Aksu, 2013;
Cermik, 2011; Duran et al., 2013; Okur, 2008; Ozdemir, 2010; Ozeng, 2013).
The fact that teachers consider themselves competent in this method and fre-
guently use this method in their classes does not mean that they have sufficient
knowledge in this method or that they do not have misconceptions. In some
studies (Caligkan, 2009; Gelbal and Kelecioglu, 2007; Orhan, 2007), it has
been concluded that although teachers mostly prefer traditional measurement
and evaluation methods such as paper-pencil test to make definite judgments
for students, the knowledge level of teachers in performance task method is
not at the desired level (Acar and Anil, 2009). The widespread use of tradi-
tional measurement and evaluation methods in education may cause teachers
to have misconceptions.

Scientific knowledge is mostly seen in the peer assessment, the 14"
item, with 40.6%. This finding shows that the majority of teachers know the
concept of peer assessment and what it is used for. In their study of primary
school teachers’ proficiency level for alternative assessment methods, con-
cluded that 57.5% of the teachers felt competent in the concept of peer assess-
ment and they used peer assessment very rarely with 32.5%. In his study de-
termining the traditional and alternative assessment methods used by regular
classroom teachers in the classroom, Ozeng (2013) stated that 4 out of 9 teach-
ers who were observed had used the peer assessment method.
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False negative is mostly seen in the group evaluation concept, the 71"
item, with 38.1%. Teachers have a false negative by calling the concept of
group assessment as peer assessment and specifying the purpose for which
peer assessment is used. False positive is mostly seen in the observation, the
4th item, with 20%. Most of the teachers have false negative because of saying
that the student will take an active role in the process while observing.

Since the four-tier tests have a reliability level and 16 different answer
combinations for each tier, they are more effective than other tests in distin-
guishing between misconception, scientific knowledge, lack of knowledge,
false positive and false negative. Thus, it may be advantageous to use a four-
tier test in different misconception studies. Although alternative assessment
and evaluation methods have been in the curriculum for many years, teachers
have lack of knowledge and misconceptions in these methods. Trainings for
teaching these methods can be organized and transferred to classroom teach-
ing practices. More class hours can be allocated to alternative measurement
and evaluation methods in the measurement and evaluation course for teacher
candidates. Additionally, in order to pass the course successfully, methods
such as portfolio, self-assessment, peer assessment can be used in the process.
In this way, teacher candidates can learn the methods through practical appli-
cation.

References

Acar, M. and Aml, D. (2009). Simf Ggretmenlerinin performans degerlendirme
siirecindeki  degerlendirme  yontemlerini  kullanabilme  yeterlikleri,
karsilastiklar1 sorunlar ve ¢dziim onerileri. TUBAV Bilim Dergisi, 2(3), 354-
363.
https://dergipark.org.tr/tr/download/article-file/799616 _

Akbas, U., Giirkan, B., and Biiyiikoztiirk, $. (2018). Ortaokul matematik dgretim
programlarinin 8lgme degerlendirme yaklagimlari. In M. F. Ozmantar, H.
Akkog, B. Kusdemir Kayiran, M. Ozyurt (Ed.), Ortaokul matematik 6gretim
programlari tarihsel bir inceleme (349-365). Ankara: Pegem Akademi.

Aksu, O. (2013). Biyoloji égretmenlerinin uyguladiklar: alternatif Olcme ve
degerlendirme tekniklerinin degerlendirilmesi ve 6gretmen-ogrenci goriisgleri.
Unpublished doctoral thesis, Gazi University Institute of Education Sciences.

Arik, S. R. (2006). [lkogretim ogretmenlerinin dlgme ve degerlendirme alamndaki
kavram yamlgilarimin belirlenmesi. Unpublished master’s thesis, Ankara
University Institute of Education Sciences.

Bahar, M., Nartgiin, Z., Durmus, S., and Bigak, B. (2015). Geleneksel-tamamlayici
oleme ve degerlendirme teknikleri 6gretmen el kitabi (7" ed.). Ankara: Pegem
Akademi.



Kalem Egitim ve insan Bilimleri Dergisi 2025, 15(1), 187-204 201

Baykul, Y. (2015). Egitimde ve psikolojide digme: Klasik test teorisi ve uygulamasi
(3 ed.). Ankara: Pegem Akademi.

Bekiroglu, F. O. (2004). Ne kadar basarili? Klasik ve alternatif olgme degerlendirme
yontemleri: Fizikte uygulamalar. Ankara: Nobel Yayincilik.

Burgoon, J. N., Heddle, M. L., and Duran, E. (2011). Re-examining the similarities
between teacher and student conceptions about physical science. Journal of
Science Teacher Education, 2(22), 101-114.
https://sci-hub.se/10.2307/43156591

Biiyiikoztiirk, S., Kilig Cakmak, E., Akgiin, O. E., Karadeniz, S., and Demirel, F.
(2018). Bilimsel arastirma yontemleri (24" ed.). Ankara: Pegem Akademi.

Caleon, 1., and Subramaniam, R. (2010a). Development and application of a three-tier
diagnostic test to assess secondary students’ understanding of waves.
International Journal of Science Education, 32(7), 939-961.

Doi: 10.1080/09500690902890130

Caleon, 1., and Subramaniam, R. (2010b). Do students know what they know and what
they don’t know? Using a four-tier diagnostic test to assess the nature of
students’ alternative conceptions. Research in Science Education, 40(3), 313-
337.

Doi: 10.1007/s11165-009-9122-4

Caliskan, 1. (2009). Fen ve teknoloji égretmen adaylarimin tamamlayici dlgme ve
degerlendirme yaklasimlarini kullanma becerileri ile fen ve teknoloji 6gretmen
ve ogretmen adaylarimin bu yaklasimlarla ilgili goriisleri hakkinda durum
belirleme. Unpublished doctoral dissertation, Hacettepe University , Institute
of Education Sciences.

Cermik, F. (2011). Yeni ilkogretim programlarinin ongordiigii tamamlayict olgme
degerlendirme teknikleri hakkindaki 6gretmen goriiglerinin degerlendirilmesi.
Unpublished master’s thesis, Firat University Institute of Education Sciences.

Demirbilek, S. (2015). Ogretmen adaylarimin egitimde olgme ve degerlendirme
dersindeki kavram yanilgilarinin incelenmesi. Unpublished master’s thesis,
Hacettepe University Institute of Education Sciences.

Duran, M., Mihladiz, G., and Balliel, G. (2013). ilkdgretim 6gretmenlerinin alternatif
degerlendirme yontemlerine yonelik yeterlik diizeyleri. Mehmet Akif Ersoy
Universitesi Egitim Bilimleri Enstitiisii Dergisi, 2(2), 26-37. Retrieved from
https://dergipark.org.tr/tr/download/article-file/207766

Eryilmaz, A., and Siirmeli, E. (2002). U¢ asamali sorularla 6grencilerin ist ve sicaklik
konularindaki kavram yanilgilarinin élgiilmesi.
https://users.metu.edu.tr/eryilmaz/TamUcBaglant.pdf

Fratiwi, N. J., Kaniawati, 1., Suhendi, E., Suyana, I. and Samsudin, A. (2017). The
transformation of two-tier test into fourtier test on Newton’s laws concepts.
AIP Conference Proceedings, 18(8), 1848.

Doi: 10.1063/1.4983967

Gelbal, S., and Kelecioglu, H. (2007). Ogretmenlerin 6lgme ve degerlendirme
yontemleri hakkinda yeterlik algilar1 ve karsilastiklar1 sorunlar. Hacettepe
Universitesi Egitim Fakiiltesi Dergisi, 33, 135-145.
http://www.efdergi.hacettepe.edu.tr/yonetim/icerik/makaleler/1017-published.pdf

Gorkemli-Taban, T. (2017). Fen bilgisi ogretmen adaylarmmin sivi basinc
konusundaki kavram yanigilarmmin dort asamali tan: testi ile belirlenmesi.



202 Ogr. Gor. Tansu ALAN / Dog. Dr. Ufuk AKBAS

Unpublished master’s thesis, Necmettin Erbakan University Institute of
Education Sciences.

Giines, B. (2005). Bilimsel hatalar ve kavram yanilgilari. In R. Yagbasan, (Ed.), Konu
alani ders kitab1 inceleme kilavuzu fizik (59-114). Ankara: Gazi Kitapevi.

Hasan, S., Bagayoko, D., and Kelley, E. L. (1999). Misconceptions and the certainty
of response index (CRI). Physics Education, 34(5), 294-299.

Doi: 10.1088/0031-9120/34/5/304

Hestenes, D., and Halloun, 1. (1995). Interpreting the force concept inventory: A
response to Huffman and Heller. The Physics Teacher, 33(8), 502-506.

Doi: 10.1119/1.2344278

Kaltakei, D. (2012). Development and application of a four-tier test to assess pre-
service physics teachers’ misconceptions about geometrical optics.
Unpublished doctoral thesis, Middle East Technical University Social
Sciences Institute.

Kaltak¢1-Giirel, D., Eryilmaz, E., and McDermott, L. C. (2015). A rewiev and
comparison of diagnostic instruments to identify students’ misconceptions in
science. Eurasia Journal of Mathematics, Science & Technology Education,
11(5), 989-1008.

Doi: 10.12973/eurasia.2015.1369a

Kanli, U. (2015). Using a two-tier test to analyse students’ and teachers’ alternative
concepts in astronomy. Science Education International, 26(2), 148-165.
https://files.eric.ed.gov/fulltext/EJ1064041.pdf

Karadeniz-Bayrak, B. (2013). Using two-tier test to identify primary students’
conceptual understanding and alternative conceptions in acid base. Mevlana
International Journal of Education, 3(2), 19-26.

Doi: 10.13054/mije.13.21.3.2

Karalok, S. (2014). Ortaokul matematik JOgretmenlerinin  matematik dersi
tamamlayict olgme degerlendirme tekniklerine iliskin profilleri. Unpublished
master’s thesis, Pamukkale University, Institute of Education Sciences.

Karamustafaoglu, S., Caglak, A., and Meseci, B. (2012). Alternatif O6lgme
degerlendirme araglarina iliskin sinif 6gretmenlerinin 6z yeterlilikleri. Amasya
Universitesi Egitim Fakiiltesi Dergisi, 1(2), 167-179.
https://dergipark.org.tr/tr/download/article-file/19598

Kiling, S. (2017). Fen bilgisi ogretmen adaylarinin yogunluk konusundaki kavram
yanlgilarimin dort asamali tan testi ile belirlenmesi. Unpublished master’s
thesis, Necmettin Erbakan University Institute of Education Sciences.

Kutlu, O., Dogan, C. D., and Karakaya, 1. (2017). Olgme ve degerlendirme
performansa ve portfolyoya bagl durum belirleme (5" ed.). Ankara: Pegem
Akademi.

Leonard, M., Kalinowski, S. T. and Andrews, T. C. (2014). Misconceptions yesterday,
today, and tomorrow. CBE Life Sciences Education, 13(2), 179-186.

Doi: 10.1187/cbe.13-12-0244

Lin, Y. C,, Yang, D. C. and Li, M. N. (2015). Diagnosing students’ misconceptions
in number sense via a web-based two-tier test. Eurasia Journal of
Mathematics, Science & Technology Education, 12(1), 41-55.

Doi: 10.12973/eurasia.2016.1420a



Kalem Egitim ve insan Bilimleri Dergisi 2025, 15(1), 187-204 203

MEB. (2017). likégretim Tiirkge dersi ogretim programi ve kilavuzu, 1-8. siniflar.
Ankara; MEB. https://web.deu.edu.tr/ilyas/ftp/turkce2017.pdf

MEB. (2005). /lkégretim okulu ders programlari ve égretim kilavuzlar, 1-5. siniflar.
Erzurum: Yakutiye Yayincilik.

MEB. (2009). Milli Egitim Bakanhigi Talim ve Terbiye Kurulu Baskanlhig ilkogretim
matematik dersi 6-8. siniflar 6gretim programi ve kilavuzu.
https://akademik.adu.edu.tr/ad/egitim/mat/webfolders/Mat_6-8_2009.pdf

Mesin, M. Z. (2019). Fen bilgisi 6gretmen adaylarinin gaz kanunlart ile ilgili kavram
yanilgilarimin dort asamal test ile belirlenmesi. Unpublished master’s thesis,
Necmettin Erbakan University, Institute of Education Sciences.

Milenkovié, D. D., Hrin, T. N., Segedinac, M. D. and Horvat, S. (2016). Development
of a three-tier test as a valid diagnostic tool for identification of misconceptions
related to carbohydrates. Journal of Chemical Education, 93(9), 1514-1520.
Doi: 10.1021/acs.jchemed.6b00261

Okur, M. (2008). 4. ve 5. sinif ogretmenlerinin fen ve teknoloji dersinde kullanilan
alternatif  6lgme ve degerlendirme tekniklerine iliskin  goriiglerinin
belirlenmesi. Unpublished master’s thesis, Zonguldak Karaelmas University,
Social Sciences Institute.

Orhan, A. T. (2007). Fen egitiminde alternatif 6l¢me ve degerlendirme yontemlerinin
ilkogretim &gretmen adayi, 6gretmen ve dgrenci boyutu dikkate alinarak
incelenmesi. Unpublished doctoral thesis, Gazi University, Institute of
Education Sciences.

Onsal, G. (2016). Ozel gérelilik kuramiyla ilgili kavram yanlgilarim belirlemeye
yonelik dort asamali bir testin gelistirilmesi ve uygulanmasi. Unpublished
master’s thesis, Gazi University, Institute of Education Sciences.

Ozdemir, S. M. (2010). ilkégretim 6gretmenlerinin alternatif 6lgme ve degerlendirme
araclarma iliskin yeterlikleri ve hizmet i¢i egitim ihtiyaglari. Tirk Egitim
Bilimleri Dergisi, 8(4), 787-816.
https://dergipark.org.tr/tr/download/article-file/256227

Ozeng, M. (2013). Swuf dgretmenlerinin alternatif dlcme ve degerlendirme
yeterliklerinin incelenmesi. Unpublished doctoral thesis, Marmara University
Institute of Education Sciences.

Ozmantar, M. F., Agag, G., Yilmaz, G. and Ozbey, N. (2018). Cumhuriyet donemi
ortaokul matematik 6gretim programlarina genel bir bakig. In M. F. Ozmantar,
H. Akkog, B. Kusdemir Kayiran, M. Ozyurt (Ed.), Ortaokul matematik 6gretim
programlar tarihsel bir inceleme (29-75). Ankara: Pegem Akademi.

Pesman, H. and Eryilmaz, A. (2010). Development of a three-tier test to assess
misconceptions about simple electric circuits. The Journal of Educational
Research, 103(3), 208-222.

Doi: 10.1080/00220670903383002

Salvucci, S., Walter, E., Conley, V., Fink, S., and Saba, M. (1997). Measurement error
studies at the national center for education statistics (NCES). Washington: D.
C. U. S. Department of Education Publishers.

Sheppard, K. (2006). High school students’ understanding of titrations and related
acid-base phenomena. Chemistry Education Research and Practice, 7(1), 32-
45,

Doi: 10.1039/b5rp90014j



204 Ogr. Gor. Tansu ALAN / Dog. Dr. Ufuk AKBAS

Smith, J. P., DiSessa, A. A., and Rochelle, J. (1994). Misconceptions reconceived: a
constructivist analysis of knowledge in transition. The Journal of the Learning
Sciences, 3(2), 115-163.

Doi: 10.1207/s15327809j1s0302_1

Sreenivasulu, B., and Subramaniam, R. (2013). University students’ understanding of
chemical thermodynamics. International Journal of Science Education, 35(4),
601-635.

Doi: 10.1080/09500693.2012.683460

Treagust, D. (1986). Evaluating students’ misconceptions by means of diagnostic
multiple-choice items. Research in Science Education, 16(1), 199-207.

Doi: 10.1007/BF02356835

Treagust, D. F. (1988). Development and use of diagnostic tests to evaluate students’
misconceptions in science. International Journal of Science Education, 10(2),
159-169.

Doi: 10.1080/0950069880100204

Un-Agikgdz, K. (2003). Aktif 6grenme (3" ed.). izmir: Egitim Diinyas1 Yaynlari.

Uztemur, S. S. (2013). Sosyal bilgiler égretmenlerinin dlgme ve degerlendirme
alamindaki  kavram yanilgilari ve dz-yeterlik inanglarimin incelenmesi.
Unpublished master’s thesis, Celal Bayar University, Social Sciences Institute.

Yang, D. C. (2019). Development of a three-tier number sense test for fifth-grade
students. Educational Studies in Mathematics, 101, 405-424.

Doi: 10.1007/s10649-018-9874-8.



