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Formative assessment feedback received. A pilot study was carried out to establish the linguistic
literacy, equivalence of the scale, followed by an examination of its structural validity in a
Scale adaptation. Turkish sample. To demonstrate evidence of the confirmed factor structure of

TFALS with 22 items, the confirmatory factor analysis (CFA) was conducted. The
CFA results demonstrated that the three-factor model of the TFALS-Turkish-
version had adequate fit indices. The Cronbach’s alpha coefficient of the total scale
was found to be .93. The Cronbach’s alpha for each of the dimensions of TFALS
was .90 for the conceptual dimension (7 items), .86 for the practical dimension (8
items), and .88 for the socio-emotional dimension (7 items). Composite reliability
coefficients of the dimensions ranged from .78 to .84. The results of this study
provide important evidence for the validity and reliability of the Turkish version of
the TFALS, confirming that it has good psychometric properties in a Turkish
sample

1. INTRODUCTION

Assessment and evaluation are the essential elements of an effective instructional process.
Assessment and evaluation provide data both on the impact of education policies at large and
on the quality and level of learning that takes place at the classroom level. In particular, studies
conducted in recent years have shown that teachers' data-based decisions in the teaching process
support student success (Bennet, 2011; Brookhart, 2018; Lee et al., 2020; Li, 2016). In this
context, it is important that teachers both collect data showing their students' learning as a
process and result and use these data to support teaching and learning (Yan & Pastore, 2022a).
Assessment and evaluation can be used for diverse purposes in the educational process.
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Researchers classify the purposes of assessment and evaluation in education into three main
categories: accountability, certification, and instructional purposes (Archer, 2017; Black &
Wiliam, 2009; Brookhart & McMillan, 2020). Firstly, each country needs to monitor the
success of its education policies at a broad level. Thus, educational institutions use national and
international comparative assessments to illustrate the results of educational efforts for
accountability purposes. Secondly, educational institutions need to provide certifications or
diplomas to illustrate that an individual student has the knowledge and skills required to
progress to the next level of education, to transfer to new types of schools, and to apply for a
job requiring the certification. Thus, institutions use assessment and evaluation to provide
certification.

Finally, at the classroom level, assessment and evaluation can be used for instructional
purposes, including diagnosing students' prior knowledge and misconceptions, monitoring
learning, providing feedback, and demonstrating the success of teaching and learning. When
we look at the instructional purposes of assessment and evaluation, we see that they are
generally classified as summative and formative (Black & Wiliam, 1998). Summative
assessment focuses on determining students’ level of learning in order to award them grades
that certify their learning. Therefore, it is believed that the influence of summative assessment
on shaping instruction and improving learning is limited. Formative assessment, on the other
hand, is thought to support learning by enabling the teacher to monitor the learning process and
the students to organize their own learning. For this reason, it is important that teachers
understand formative assessment and use it in their teaching to facilitate effective and high-
quality learning (Bennet, 2011; Black & Wiliam, 1998; Brookhart & McMillan, 2020; Izci,
2016; Shepard et al., 2017).

1.1. Theoretical Framework
1.1.1. Formative assessment

Researchers define formative assessment as the use of assessment processes to gather data about
students’ learning in order to aid their learning (Black & Wiliam, 2009; Haritage, 2010; Wylie,
2020). Teachers can use a variety of methods, such as observations, quizzes, and class
discussions, in order to gain knowledge about their students’ learning progress. However, the
critical point in formative assessment is to use the collected information in a way to support
learning. Providing effective feedback and adapting teaching to meet students’ needs are some
ways to use formative assessment results to facilitate students’ learning. Formative assessment
stands out as an important instructional approach because of its role in regulating instruction
and enhancing learning (Black & Wiliam, 2009; Wylie, 2020).

When looking at the relevant literature, two approaches to formative assessment come to the
fore. The first of these approaches is data-based decision-making, and the second is assessment
for learning. The data-based decision-making approach involves collecting, interpreting, and
using data from different sources, formally or informally, in order for students to achieve a
specific learning goal (Schildkamp & Kuiper, 2010; Schildkamp et al., 2020). The students'
learning levels are determined by analyzing the collected data, and tailored teaching activities
are then provided to help them achieve the desired level. In this approach, the goal is the
realization of learning. On the other hand, the assessment for learning approach aims to improve
the quality of the learning process. Klenowski (2009) states that the purpose of assessment for
learning is to aid and encourage the ongoing learning process.

What is important here is the interpretation and use of data collected through teaching activities
such as dialogues, demonstrations, and observations made by students, teachers, and others.
Based on this definition, the information collected about the learning process generally includes
the information collected informally in the process. The effective use of this approach enhances
the effectiveness of teaching and the success of students, as shown in previous studies (Pinger
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et al., 2018; Shavelson, 2013). According to Bennet (2011), the success of assessment for
learning depends on teachers’ obtaining useful information about their students, interpreting
this information, and using this interpretation for instructional decisions and feedback to
students.

Although formative assessment offers significant potential, the desired effect of formative
assessment depends on its comprehensive understanding and application by teachers. Previous
research studies have yielded mixed results on the effect of formative assessment (Furtak et al.,
2016; Kepek & lIzci, 2021). Some researchers argue that the reason why formative assessment
does not produce the desired effect is that teachers do not use assessment information to make
data-supported instructional decisions (Bennet, 2011; Schildkamp et al., 2020). However, it has
been concluded in some studies in the literature that how teachers use formative assessment is
determinative of increasing learning (Black & Wiliam, 1998; Torrence, 2012). Hence, it can be
posited that teachers hold a pivotal role in the achievement of formative assessment. In an
investigation conducted by Cafadas and colleagues (2021), the potential gains and benefits of
formative assessment were explored. This study's findings showed that implementing formative
assessment techniques in educational environments could enhance students' learning outcomes,
cultivate self-directed learning abilities, facilitate significant and contextual learning
experiences, and encourage metacognitive processes, especially through collaborative and self-
evaluation. If the competencies that teachers must have for a successful formative assessment
are known, then teachers can be trained within these competencies. Upon examination of the
pertinent literature, it becomes apparent that various concepts, including assessment literacy,
assessment identity, and assessment expertise, are utilized to describe teachers' assessment
competencies (Abell & Siegel, 2011).

These models also cover cognitive, affective, and practical competencies related to teacher
assessment competencies. For example, in a literature review conducted by Gotch and French
(2014), it was determined that 36 scales existed in the literature on assessment literacy, and
most of these scales had low validity and reliability evidence. Assessment literacy pertains to
the knowledge, skills, and techniques required by teachers to appraise the comprehension and
competencies of their students, analyze the outcomes of these assessments, and apply the
findings to provide constructive feedback or adapt their pedagogical strategies (Abell & Siegel,
2011; Xu & Brown, 2016). Yan and Pastore (2022a) defined the concept of formative
assessment literacy based on the concept of assessment literacy. Based on the definition
provided, the concept of formative assessment literacy includes the fundamental knowledge,
skills, and attitudes that educators need to have in order to proficiently use the assessment
process. Such a process must improve the learning experience and refine pedagogical practice.

However, it has been observed that limited studies have been conducted on teacher
competencies in formative assessment literacy. In one of these studies, Schildkapm et al. (2020)
analyzed 54 studies that were conducted within the scope of formative assessment. The
examination led to the recommendation of a comprehensive set of skills that encompass three
dimensions. The first element comprises the knowledge and skills necessary for teachers to
possess in relation to formative assessment. The second element consists of social factors that
relate to teachers. The last element comprises psychological factors that relate to formative
assessment. According to the framework, the dimension of knowledge and skills includes
various competencies, such as but not limited to data and assessment literacy mastery,
proficiency in pedagogical content knowledge, effectiveness in goal-setting, provision of
valuable feedback, leading meaningful in-class discussions, and expertise in utilizing
information and communication technologies. The social factors dimension, on the other hand,
involves the competencies of teachers to cooperate with their colleagues and their ability to
involve students in the process. The psychological factors dimension consists of the
competencies of attitude or belief, ownership, social pressure, and perception of control.
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Although a model was proposed by Schildkapm et al. (2020) within the scope of formative
assessment, only one scale that could be used to determine and improve teachers' formative
assessment literacy was reached (Yan & Pastore, 2022a).

1.1.2. Formative assessment in Turkiye

In recent years, there has been an increased emphasis on formative assessment in Tiirkiye’s
learning and teaching process, which aligns with international developments in this area
(Canadas, 2023; Menéndez et al., 2019; Schildkamp et al., 2020). This is to ensure that student
needs are met effectively. It is possible to state that formative assessment is deemed important
for evaluating the successful implementation of the curriculum. In this sense, teachers can
guide their students to develop meaningful learning by choosing formative assessment tasks
and methods (Biggs & Tang, 2011). In addition, within the scope of teacher competencies in
Turkiye, the formative assessment is also highlighted by the Ministry of National Education
(MoNE). While the MoNE does not provide a distinct definition for formative assessment, the
MOoNE (2013) explained the assessment vision of the 2013 curriculum as “it has adopted an
assessment approach aimed at identifying learning difficulties and providing continuous
feedback in order to monitor and guide instruction to support meaningful learning.” (MoNE,
2013, p. IV).

Similarly, the "General Competencies for the Teaching Profession” document, which was
issued by the MoNE in 2017, constitutes the Turkish teacher competencies and places great
emphasis on formative assessment by requiring teachers to meet the following two
competencies: “1) Giving correct and constructive feedback to students and other stakeholders
by taking into account the results of assessment; and 2) Undertaking a reorganization of the
procedures utilized for both teaching and learning, taking into account the outcomes obtained
from assessments.” (MoNE, 2017, p. 15). This shows that the MoNE of Tiirkiye values the
formative function of assessment as it emphasizes the use of assessment to elicit student
learning, provide feedback, and adjust instruction within the two documents. While the
beneficial impact of formative assessment on the learning and teaching process is recognized,
its potential practical value depends on teachers' application of the approach (Bennet, 2011;
Black & Wiliam, 2009; Schildkamp et al., 2020). Thus, it is important to focus on teachers’
formative assessment literacies.

A limited number of studies that focus directly on formative assessment literacy are noticeable
in Turkiye (Aras, 2019; Bayrak et al., 2019; Buldur & Hasbek, 2020; Karaman, 2017; Karaman
& Karaman, 2017; Kaya et al., 2021; Yasar, 2017). One of the reasons for this is that alternative
assessment and evaluation are more emphasized in MoNE documents, and, therefore,
researchers focus more on alternative assessment and evaluation in their studies. However,
alternative assessment and evaluation refers to the use of different and flexible techniques that
are different from the traditional techniques that can be used in the assessment of students'
learning as a process and a product (Sahin & Kaya, 2020). Therefore, the studies conducted in
this area in Turkey mostly focused on teachers' opinions, knowledge, and frequency of using
alternative assessment and evaluation techniques (Ayan & Erdemir, 2023; Sahin & Kaya,
2020). When we look at the limited studies that focus on teachers' formative assessment
literacies, it is seen that these studies mostly focus on any of the social-emotional, conceptual,
and practical parts of formative assessment rather than focusing on teachers' formative
assessment literacies as a whole. In addition, it is seen that the related studies mostly examined
the formative assessment of the teachers by collecting qualitative data.

Aras (2019) conducted a study to support the development of formative assessment practices
among three preschool teachers and obtained research data through semi-structured interviews
and observations. The results of the study indicate that teachers made improvements, especially
in the areas of collecting data about students' learning in a planned manner, developing lesson
plans according to the collected data, and using portfolios in a way that supports student
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participation. In another study conducted with preschool teachers, Karaman and Karaman
(2017) examined the formative assessment practices of 12 service preschool teachers. In the
study, in which the data was obtained through the notes kept by the participants and open-ended
questions posed by the researcher, the findings showed that the participants used observation
and follow-up as an assessment tool, integrated assessment and learning processes, and used
process-oriented assessments.

In their study, Bayrak et al. (2019) focused on biology teachers' ability to identify students'
learning deficiencies and their plans for addressing the deficiencies. According to the data
obtained through semi-structured interviews, the authors concluded that teachers mostly
identified students' learning deficiencies by using verbal questions and discussions during the
lesson and tried to overcome learning deficiencies by giving short repetitions of the subject and
different examples. Buldur and Hasbek (2020) used the metaphor test as a data collection tool
in their study, in which they examined pre-service teachers' perceptions about formative
assessment through metaphors. The findings of the study showed that there were 42 metaphors
produced by 127 pre-service teachers, and these metaphors were classified in the categories of
"improving student learning; identifying the learning gap; re-planning the teaching process; and
assessment throughout the process.” It was determined that the most metaphors were in the
"Improving student learning" category. Kaya et al. (2021) aimed to examine science teachers'
formative assessment awareness and the effect of this awareness on formative assessment
practices. The authors collected data through a form consisting of open-ended questions and
classroom observations. The findings showed that the participants exhibited three different
levels of formative assessment awareness and practices: naive, eclectic, and conscious. It was
found that the majority of the participants had an eclectic level, which meant that they had a
high level of awareness but could not reflect this awareness into practice. Yasar (2017)
examined the perceptions of pre-service science teachers about formative assessment and
obtained data from 17 participants through semi-structured interviews. The findings showed
that pre-service science teachers mostly knew the definition and function of formative
assessment, but they were very inadequate in terms of the purposes and uses of formative
assessment and adapting instruction according to the results of formative assessment. Lastly,
Karaman (2017) adapted a scale for determining pre-service teachers' attitudes and intentions
towards formative assessment into Turkish and collected data from 301 pre-service teachers.
The results showed that pre-service teachers' attitudes towards formative assessment and
behavioral control levels affect their intentions to implement formative assessment.

As mentioned above, Turkish teachers’ formative assessment literacy areas were mostly
addressed by using qualitative research methods and data. Only Karaman (2017) translated a
guantitative measurement tool that addressed teachers' perceptions and goals of formative
assessment into Turkish. Thus, there is no quantitative tool to measure Turkish teachers'
formative assessment literacy. Teachers' formative assessment abilities can be measured
accurately and reliably through a valid tool, which in turn can help focus on learning-related
elements. This can contribute to the development of teachers' teaching competencies and aid in
the creation of effective strategies for instructional planning. In this context, the present study
aims to adapt the TFALS developed by Yan and Pastore (2022a) into Turkish in order to
measure the formative assessment literacy of teachers.

1.2. Aim of the Present Study

Yan and Pastore (2022a) have created a measuring tool called "The Teacher Formative
Assessment Literacy Scale [TFALS]," which measures the formative assessment literacy of
teachers. In the process of scaling relevant factors, the studies on formative assessment and the
models and scales proposed concerning assessment literacy have been employed. The TFALS
comprises three dimensions: conceptual, practical, and socio-emotional. It measures teachers'
formative assessment literacy based on their statements. A study carried out by Yan and Pastore
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(2022a) on primary and secondary school teachers showed that the TFALS had acceptable
psychometric properties. One of the reasons for conducting the present research is that
formative assessment has not been adequately addressed nationally, as mentioned above.
Furthermore, just one study (Karaman, 2017) employed a quantitative approach by adapting a
scale to investigate preservice teachers’ aims and attitudes toward formative assessment. Given
the constraints of time and cost, a decision was made to forego the development of a new scale
in favor of translating an established, reliable scale that has been introduced to the international
literature into Turkish. Besides, adapting a scale to a new group helps researchers investigate
the validity and reliability of the scale for different groups of participants, which allows them
to use the scale to compare groups. Furthermore, the adaptation of a pre-existing scale to a new
cultural context has the potential to enrich the literature on the cultural validity of said scale.

Formative assessment undeniably impacts teaching and learning processes in the classroom
(Schildkamp et al., 2020). Formative assessment has become a policy pillar with educational
significance (Van der Kleij et al., 2018) due to its potential to improve student learning (Black
& Wiliam, 1998). The fact that the scale has been used in different cultures, such as Hong Kong
and Italy (YYan & Pastore, 2022b), and has high psychometric properties, created a motivation
for its adaptation to Turkish culture. Adaptation of the TFALS into Turkish will be beneficial
in terms of determining the levels of formative assessment literacy of our teachers, meeting
their formative assessment needs by identifying them, and allowing for different comparisons.
The lack of any quantitative studies on teachers' formative assessment literacy, especially at the
national level, is attributed to the absence of a data collection instrument that can measure
teachers' formative assessment literacy levels. Therefore, adapting the scale is expected to
enhance teaching competencies and facilitate the implementation of formative assessment
processes in education. In addition, the use of an instrument that measures teachers' formative
assessment literacy can give future teachers an idea about making decisions concerning their
instructional steps and how to improve their assessment practices. This research is expected to
benefit teachers, students, and researchers.

2. METHOD
2.1. Research Method

This study aimed to examine the psychometric properties of the Teacher Formative Assessment
Literacy Scale (TFALS) in a sample of Turkish teachers. The study employs a survey model,
which is one of the quantitative research approaches, in order to achieve its aim. For the purpose
of this study, the investigation was executed through the implementation of the stages involved
in the process of scale adaptation.

2.2. Study Group

The sample consists of elementary and secondary school teachers who registered at the non-
thesis master's degree in educational sciences at a higher education institution in Tirkiye. The
sample was composed of 318 teachers, of whom 150 were females (47.16%), and 168 were
males (52.83%). Participants’ ages ranged from 24 to 46, with a mean age of 34 years.
Convenience sampling was used to recruit participant respondents for data collection. When
we examined the teaching experience of the sample, 10 (3.1%) participants reported less than
five years of experience (0- 5 years), 66 (20.8%) were between 6 and 10 years, 60 (18.9%)
between 11 and 15 years, 70 (22%) between 16 and 20 years, and 112 (35.2%) between 21
years or more. Participants differed according to their teaching profession fields and worked at
different school levels, such as elementary and secondary schools. The distribution of
participants according to their fields of expertise is shown in Table 1.
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Table 1. Distribution of participant teachers by their teaching profession fields.

Teaching profession fields N % Teaching profession fields N %
Elementary school teachers 38 1195 English teachers 24 755
Social studies teachers 35 11.01 Physical education & sports teachers 15 472
Turkish teachers 34  10.69 Special education teachers 13 4.09
Science teachers 34  10.69 Religious culture & moral teachers 12 3.77
Math teachers 38  11.95 Information technology teachers 15 7.72
History teachers 15 4.72  Biology teachers 9 2.83
Geography teachers 18 5.66  Chemistry teachers 8 2.52
Physics teachers 10 3.14

Additionally, in this study, to ensure the language validity of the scale, data were collected from
an independent sample group of 25 pre-service teachers enrolled in the final year of the English
language-teaching department at a university. Most of these participants were female (N = 18).

2.3. Data Collection Tool
2.3.1. Teacher formative assessment literacy scale

The TFALS was developed by Yan and Pastore (2022a) to measure the formative assessment
literacy profile of teachers. The scale was developed with two randomly selected sample groups
from Hong Kong and Italy. A total of 449 teachers, 295 females and 151 males, working in 12
schools in Hong Kong, participated in the administration of the scale. Of these teachers, 263
worked in elementary schools and 186 in high schools. In the Italian sample, data were collected
from 309 teachers, most of whom (N = 278) were female, in ten selected schools in the Apulian
region. Out of 309 teachers, 134 work in primary schools and 175 in high schools. It was
designed based on the theoretical model of assessment literacy introduced by Pastore and
Andrade (2019). Recognizing the critical role of teachers' assessment literacy, this model was
developed to assess the conceptual, practical, and socio-emotional aspects of teachers'
formative assessment literacy. Therefore, the original scale has three factors (dimensions) and
twenty-two items based on a deductive approach. The items are designed to provide a
comprehensive picture of the formative assessment literacy of teachers.

The main factor in the development of this TFALS was to develop a self-report tool that would
comprehensively assess teachers' formative assessment literacy. The conceptual dimension has
to do with formative assessment principles and content knowledge. The practical dimension
aims to assess a teacher's formative assessment practices in order to promote learning and
teaching. The socio-emotional dimension assesses a teacher's understanding of the social and
emotional aspects of formative assessment. The conceptual dimension consists of seven items
(items 1, 2, 3, 4, 5, 6, and 7); the practical dimension consists of eight items (items 8, 9, 10, 11,
12, 13, 14, and 15); and the socio-emotional dimension includes seven items (items 16, 17, 18,
19, 20, 21, and 22). For all items, a six-point Likert-type response scale was used (1 = strongly
disagree, 6 = strongly agree). The factor structure of the original TFALS was tested with
exploratory factor analysis (EFA) by Yan and Pastore (2022a). The EFA results indicated that
three factors had eigenvalues greater than one that accounted. In addition, confirmatory factor
analyses (CFA) were performed by the authors to determine the construct validity of the TFALS
with 22 items. The CFA results showed that the three-factor structure of the original scale had
good model fit [(x?/df = 2.370; TLI = .910, CFI =.921; RMSEA = .069). Cronbach's alpha (a)
reliability coefficients was found to be for the dimensions of conceptual, practical, and socio-
emotional .88, .88, and .89, respectively (Yan & Pastore, 2022a).
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2.4. Adaptation Processes

In this study, language equivalence (language and cultural adaptation), construct validity, item
discrimination, and Cronbach's o coefficients were examined within the framework of the
psychometric properties of TFALS. To translate the TFALS, a six-step process was followed
consistent with recommendations in the literature (Eremenco et al., 2005; World Health
Organization [WHQO], 2017).

2.4.1. Language and culture adaptation

In the literature, it is apparent that the steps employed for cultural adaptation are intricately
described. In this study, the adaptation process was refined by the WHO through numerous
studies and then reduced to the steps shown in Figure 1 (WHO, 2017).

Figure 1. Steps to be followed in the adaptation process.

Translation Expert panel

Get the latest

version Back translation

In order to adapt the original TFALS into Turkish, the authors of the scale were contacted via
email to seek permission. Following the permission process, at the first stage, four faculty
members who have mastery of both Turkish and English translated all of the items in the
TFALS into Turkish. The experts are familiar with the culture of the original scale. During
translation, they aimed for conceptual equivalence by independently translating the words or
phrases in the items in the scale while staying very faithful to the original text. These experts
avoided the use of any jargon when translating articles, such as technical terms, phrases, or
colloquial terms that are not clearly understood. They determined whether items had changed
meaning culturally (idiomatic equivalence). In particular, they examined whether it was
culturally appropriate to apply each item to the target group (experimental equivalence). Thus,
they evaluated whether the scale items questioned the same concepts in the new culture
(conceptual equivalence) (Borsa et al., 2012).

The quality of the translation and the cultural relevance and intelligibility of the items on the
scale were examined. By comparing the scale items obtained from the experts, a common
Turkish form was created. In the second step, the TFALS-Turkish form was given to two
experts who obtained their master’s and doctoral degrees in an English-speaking country, and
the experts were asked to translate the items in the Turkish form of the scale back into English.
According to WHO (2017), this method, the back-translation of the scale, which passed the
expert panel, should be done by an independent translator whose native language is English but
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who also knows the translated language and has no knowledge of the scale. In the third step, a
one-to-one comparison was made between each item's original expression and the expression
that resulted from this translation. In the fourth step, after the back translation of the scale, the
authors compare the two versions to identify differences between the back-translated form of
the scale and the original scale. All experts reviewed all items in Turkish and English and
investigated any semantic differences. In the fifth step, the TFALS-Turkish form obtained as a
result of the comparison and the original scale were found to be generally equivalent, and thus
the translation process was completed. In the sixth phase, the items in the scale translated into
Turkish were individually evaluated by two experts who have studied Turkish language
education in terms of language, intelligibility, significance, and clarity, and the scale was given
its final form. According to WHO (2017), a pilot study should be conducted before claiming
that a new scale is ready for data collection. Pilot implementation actually constitutes the last
stage of the adaptation process. At this stage, a pilot application was made to 30—40 students
for the clarity of the questions. In the selection of the sample, the aim was to reach the group
that best reflected the target group. To ensure its linguistic equivalence, the TFALS-English
version and the TFALS-Turkish version were administered at two-week intervals to a group of
students (N = 25) from a higher education institution's English language education program.
After passing all the steps described above, the authors achieved the final version of the scale.
The results of the correlational analysis are presented in Table 2.

Table 2. Correlation coefficient between the TFALS-Turkish and English versions.

Factor r

Factor 1 91"
Factor 2 .85™
Factor 3 83"
Total 87"

“*p < .01, Factor 1 = Conceptual, Factor 2 = Practical, Factor 3 = Socio-emotional

As seen in Table 2, the results revealed that all dimensions in both the TFALS-Turkish and
TFALS-English versions were significantly correlated with each other (conceptual dimension
r= .91, p<. 01, practical dimension r= .85, p<.01, and socio-emotional dimension r= .83, p<.
01). According to Bliytkozturk (2014), correlation coefficients between .30 and .70 indicate a
moderate correlation, whereas those greater than .70 indicate a high correlation. The result
indicated that linguistic equivalence was achieved between the TFALS-English and TFALS-
Turkish versions.

2.5. Normal Distribution Analysis

Before conducting factor analyses, this study examined the assumption of normality using the
AMOS tests for normality and outliers. To verify the existence of outliers, the Mahalanobis
distance was used in the data set. Mahalanobis distance is a value used to detect the presence
of extreme values that make it difficult to meet linearity and normality assumptions in
regression analysis (Cokluk et al., 2012; Kline, 2011). There was no outlier that had a
Mahalanobis distance score greater than the critical value, ¥?(10) = 29.558, p < .05. In order to
determine whether the univariate normal distribution assumption is met, the skewness and
kurtosis coefficients for each item were examined. The normality results for the study data are
shown in Table 3.
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Table 3. Normality results of the study data.

Item/Factor N Skewness Kurtosis
Factor 1: Conceptual 318 -1.548 -1.777
Item 1 318 -1.219 1.986
Item 2 318 -1.548 -1.778
Item 3 318 -1.496 -571
Item 4 318 -.948 -1.501
Item 5 318 -1.793 -889
Item 6 318 -1.417 -1.369
Item 7 318 -1.239 -413
Factor 2: Practical 318 -1.150 2.159
Item 8 318 -.696 -.485
ltem 9 318 -778 -1.552
Item 10 318 -1.359 1.023
Item 11 318 -1.589 -.548
Item 12 318 -1.423 .901
Item 13 318 -.974 -1.842
Item 14 318 -1.716 844
Item 15 318 -1.158 -.548
Factor 3: Socio-emotional 318 -1.539 -1.457
Item 16 318 -1.896 548
Item 17 318 -1.853 -1.471
Item 18 318 -.959 .963
Item 19 318 -1.112 -1.785
Item 20 318 -1.264 875
Item 21 318 -1.489 -1.916
Item 22 318 -.895 1.750

Furthermore, normality was tested by using skewness and kurtosis coefficients. Results
indicated that the skewness coefficients of the data ranged from -1.896 to -.696, and the kurtosis
coefficients ranged from 1.916 to 2.159 from -2.0 to +2.0, suggesting that the data had a normal
distribution (Tabachnick & Fidell, 2013; Trochim & Donnelly, 2006). In addition, the
distribution of the data on a 45-degree line in the Q-Q graphs is another indicator that indicates
a univariate normal distribution (Tabachnick & Fidell, 2013). The correlation coefficients
calculated to determine the status of multicollinearity between items were below .90 coefficient
specified by Kline (2011), indicating no multicollinearity problems.

2.6. Data Analysis

A confirmatory factor analysis (CFA) was conducted for the TFALS-Turkish version in the
study sample using the AMOS 23 version. A three-factor model was created based on Yan and
Pastore (2022a) with the scales used in the study. Model fit was assessed using Chi-square (%),
Tucker-Lewis Index (TLI), Incremental Fit Index (IFI), Comparative Fit Index (CFI), and Root-
Mean-Square Error of Approximation (RMSEA (Brown, 2006; Kline, 2011). In order for the
model constructed in CFA to have an acceptable fit, it should have values of 2 < ¥?/df < 3, .05
<RMSEA< .08, .90 <CFI < .95, .90 <TLI < .95 and .90 <IFI <95 (Kline, 2011). The reliability
of the scale was tested using Cronbach’s alpha and composite reliability (CR), where a value
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of o above 0.7 is considered acceptable (Blyukoztirk, 2014). Furthermore, the discriminatory
power of the items was examined by calculating adjusted item-total correlations and comparing
the upper 27% of the participants with the lower 27% (Erkus, 2014; Tekindal, 2015). Therefore,
item analyses were performed to estimate item-total correlation values. SPSS 22.0 program was
used for composite reliability, Cronbach's alpha, construct validity and item analysis of TFALS.

3. FINDINGS
3.1. Factor structure of the TFALS

Researchers have suggested that when adapting an instrument developed in a culture, whose
factor structure has been determined, to another culture, the adaptation should be done using
CFA. It is also suggested that the convergent validity of the scale should be tested with CFA
(Cokluk et al., 212; Secer, 2015). Construct validity is a crucial aspect of data analysis that
examines the extent to which a measure purports to measure or whether the factorial structure
of the measurement tool is valid (Byrne, 2001). To examine the construct, the three-factor, 22-
item structure of the TFALS-Turkish version, a CFA was performed by using the maximum
likelihood estimation. The initial model included three latent variables with 25 items. Results
of CFA showed that the three-factor model was not an acceptable level for close model fit 2
value (2.771, p < .05), but other fit indices (TLI = .88, IFI = .89, CFI = .89, RMSEA = .078)
were within the acceptable range (Kline, 2011).

In order to improve the model, modification indices were tested among the items on the scale
thought to contribute significantly to model fit. According to the experts, when conducting
modifications, attention should be paid to the theoretical rationale and the items with associated
error terms under the same factor (Cokluk et al., 2016; Karagdz, 2016). In this respect,
modifications were conducted between the error terms (iteml & item2) of two items in the
conceptual subscale of the scale, between which a latent relationship could be accepted and
which was thought to contribute significantly to the model fit. Both modifications were made
on items of the same size and assumed to measure similar phenomena. As a result of the
renewed CFA after the modification suggestions that were provided to contribute to the model
were processed, it was found that there were significant improvements in the goodness of fit
indices (see Table 4) of the three-factor model of the Turkish version of the TFALS that met
the adequate data fit values and were confirmed (y%/df = 2.379; IFI=.923; TLI=.912, CFI=.922;
RMSEA= .066; SRMR= .036). The standardized factor loadings for the constructs of
conceptual dimension were between .61 and .77, for practical dimension between .75 and .76
and for socio-emotional dimension between .77, and .82, which were similar to TFALS-
English version (.78, .79, and .88, respectively).

Table 4. The goodness-of fit indices and CFA results.

Fit Indices Perfect Fit Acceptable Fit (Ya?glila?tglrzdgg;a) z\.f_ﬁﬂfilsﬂt\/':g:gﬁs)
v2ldf 0 <y¥df<2 2 <ydf<3 2.370 2.379
RMSEA 0<RMSEA< .05 .05 <RMSEA<.08 .069 .066

CFlI .95 <CFI <1 .90 <CFI1<.95 .92 .92

TLI 95 <TLI<1 90 <TLI< .95 91 91

IFI 95 <IFI <1 .90 <IFI< .95 - .92

3.2. Correlations between dimensions of the TFALS

Pearson correlation analysis was used to determine the relationship between the dimensions of
the TFALS. The results of the descriptive and correlational analyses are presented in Table 5.
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Table 5. Correlations between dimensions of TFALS-Turkish version.
Factor Correlation

M SD

1 2 3
Conceptual 4.96 795 1.00
Practical 5.02 778 .780™ 1.00
Socio-Emotional 5.11 .819 762" .840™ 1.00

“p< .01

As seen in Table 5, all correlations between variables were positively significant (p<.01). The
correlations between the three dimensions of the TFALS ranged from .762 to .840. Blyukozturk
(2014) stated that the correlation between .00-.30 is low, between .30-.70 is moderate, and
between .70-1.0 is high. Based on these parameters, it can be said that there were high
correlations between the dimensions of TFALS. Furthermore, according to the correlation
matrix for the items TFALS, all 22 items showed positive, significant, and above .30
correlations with the total score of the scale, and the level of correlation varies between medium
and high.

3.3. Reliability Analysis

Cronbach's alpha (o)) and composite reliability (CR) coefficients for each dimension of TFALS
were used to assess the reliability of the TFALS-Turkish version. The results are shown in Table
6.

Table 6. Reliability coefficients of the scale for the 22-item TFALS-Turkish version.

Number of items Cronbach’s a Composite Reliability
Conceptual 7 .90 .84
Practical 8 .86 81
Socio-emotional 7 .88 .78
Total 22 93 .85

The Cronbach's alpha coefficients found for each of the dimensions of the TFALS were .90 for
the conceptual (7 items), .86 for the practical (8 items), .88 for the socio-emotional (7 items),
and .93 for the total scale. The CR coefficients of conceptual, practical, and socio-emotional
dimensions were .84, .81, and .78, respectively, and .85 for the total scale. Fraenkel et al. (2012)
and Hair et al. (2010) noted that measurements of reliability coefficients of .70 and above are
generally agreed upon as an acceptable value. Additionally, George and Mallery (2003)
suggested a tiered approach for the range of Cronbach's alpha consisting of the following: >0.9-
excellent, >0.8-good, >0.7-acceptable, >0.6. All reliability coefficients are above.72 provides
additional evidence for the reliability of the TFALS-Turkish version. Figure 2 shows the DFA
results for the Turkish version of TFALS.
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Figure 2. The confirmatory factor analysis model tested with the TFALS-Turkish version.

Note. TFALS= Teacher Formative Assessment Literacy Scale (TFALS) Factor 1: Conceptual, Factor 2: Practical, Factor 3:
Socio-Emotional

3.4. Item Analysis

In this study, the discriminatory power of the items was examined by comparing the
participants’ lower 27% and upper 27% and calculating adjusted item-total correlations. The
lower and upper groups for each subscale of the TFALS must be determined by the scales
formed by the multidimensional structure (Buyukozturk, 2014). A t-test was used to determine
whether there is a significant difference between the upper 27% and lower 27% of the group in
terms of the subscale of the TFALS-Turkish version. Table 7 displays the item-total correlations
and the lower-upper 27% t-test results.
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Table 7. Results of analysis for the 22-item TFALS.

Items Item Tc?tz:rg:?rerglations M SD Lower -Upper 27%
() t-Test
Factor 1: Conceptual
1 .78 4.62 1.054 15.48"
2 12 481 978 13.95"
3 .65 5.18 .962 11.78"
4 52 5.13 .993 118.41"
5 49 511 979 17.74"
6 .79 5.02 .981 10.12"
7 .68 4.89 .908 13.89"
Factor 2: Practical
8 .67 4.82 977 14.75"
9 17 4.85 1.021 5.69"
10 .58 5.03 972 17.26"
11 .70 5.04 977 18.47"
12 .78 5.18 .969 21.34"
13 .65 4,99 .884 19.47"
14 74 5.09 .961 15.03"
15 .70 5.16 .978 17.85"
Factor 3: Socio-emotional
16 .63 5.04 .933 20.24"
17 57 5.04 1.068 14.96"
18 .75 4.96 1.037 22.23"
19 71 5.13 .937 16.45"
20 .78 5.24 1.007 10.99"
21 74 5.19 .933 20.45"
22 .62 5.16 .906 17.36"
“p< .01

Taking 27% as a cutoff value (lower and upper groups), the results showed t values for the
difference between the upper 27% and lower 27% of the participants ranged from 10.54 to
14.55 for the conceptual dimension, between 14.85 and 14.25 for the practical dimension, and
between 13.25 and 12.45 for the socio-emotional dimension. T-test values were significant for
all items according to the comparison result between the participants' lower 27% and the upper
27%. Significant t-values in comparisons between the lower and upper groups of the
participants were accepted as evidence of the items’ discriminatory power (Erkus, 2014). Table
7 also presents that item-total correlations ranged from .47 to .57 for the conceptual dimension,
.54 to .62 practical dimension, and .37 to .50 socio-emotional dimension. Items with .30 and
above coefficients are considered to have sufficient discriminatory power when interpreting
item-total correlations (Biiyiikoztiirk, 2014; Erkus, 2014). The results indicate that all items met
this requirement. Therefore, all items in the TFALS had discriminatory power, according to
these findings.

3.5. Scoring of the Scale

The TFALS-Turkish version consists of 22 items total with three dimensions. It included 7
items in the conceptual dimension, 8 items in the practical dimension, and 7 items in the socio-
emotional dimension. There are no reverse items among the items that constitute the scale. The
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scores that can be obtained from the scale range from 22 to 132 points. Higher scores indicate
higher levels of teachers' formative assessment literacy.

4. DISCUSSION and CONCLUSION

Assessment is an important element of the teaching process in terms of the quality of education
and training services. Accurate and effective feedback can be given to students during the
assessment and evaluation process, and more effective guidance can be provided. By doing this,
variables that result from teaching methods, learning environments, course contents, and other
factors that negatively affect learning can be identified and corrected (Yilmaz, 1998). In this
context, the effectiveness of assessment activities today is related to whether they aim to
improve the learning of students rather than reach a conclusion about the success or failure of
students by using letter or numerical grades (National Council of Teachers of Mathematics
[NCTM], 2023). At this point, the issue of formative assessment, which aims to support the
learning of the students, gains importance in increasing the quality of educational services.
Although early studies aimed to determine the features of formative assessments compared to
other assessment activities, recent research has focused on how frequently teachers utilize
formative assessment and its impact on students' learning outcomes (Furtak et al., 2016; Pinger
etal.,, 2018; Yan & Pastore, 2022a). Furthermore, there is a requirement for research into scale
development aimed at evaluating teachers' formative assessment literacy. Therefore, Yan and
Pastore (2022a) devised a self-reported scale for evaluating teachers' formative assessment
literacy in response to this demand. The purpose of the study was to translate and evaluate the
psychometric properties of the TFALS developed by Yan and Pastore (2022a). When an
instrument is translated from one language or dialect into another, reliability and validity studies
should be conducted for the intended use across linguistic groups (Geisinger, 1994).
Accordingly, in this study, initially, a language equivalence study was carried out while
adapting the original scale into Turkish. Experts in educational sciences and the English
language translated the scale into Turkish.

The resulting Turkish form was translated back into English using the back-translation method,
and expert advice was provided. Adaptation studies have shown that the items in the English
and Turkish versions of the TFALS are highly correlated with each other. A common source of
validation information on scale structure is the factor analysis technique applied to test data.
Factor analysis techniques are the most frequently used procedures for evaluating tests adapted
to linguistically diverse populations (Geisinger, 1994). In this study, after the linguistic
equivalence study of the scale, CFA was used to evaluate the three-factor model of the TFALS-
Turkish version with 22 items for a Turkish teacher sample. The CFA results indicated that fit
indices showed that the model was not within acceptable ranges. In order to improve the model,
modification indices were examined among the items that were thought to contribute
significantly to the model fit, and modifications were made between the error terms of two
items (item 1 and item 2) in the conceptual sub-dimension of the scale. The results of the CFA
repeated after the modifications showed that the model fit indices were within the acceptable
limits of goodness of fit (Kline, 2011). The CFA results support the three-factor structure of the
TFALS-Turkish version. The factor loadings of the items in the scale ranged from .61 to .82.
According to the experts, factor loadings of .45 or more are a good measure of selection.
(Buyukozturk, 2014; Tabachnick & Fidell, 2013). Accordingly, it can be said that the three-
factor structure and item factor loadings of the TFALS-Turkish version were found to be
sufficient. Therefore, the results suggest that the Turkish version of the scale is structurally
reliable and can be used in a Turkish sample.

The reliability of the Turkish-adapted scale was determined by calculating Cronbach's alpha
and the composite reliability coefficient. For the Turkish version of the scale, the Cronbach’s
alpha for each of the dimensions of TFALS were .90 for the conceptual dimension (7 items), .86
for the practical dimension (8 items), and .88 for the socio-emotional dimension (7 items). In
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addition, the composite reliability values of the dimensions in the adapted scale were found to
be greater than .70. In the original form of the scale, Cronbach's alpha was .88 for the conceptual
dimension, .88 for the practical dimension, .89 for the socio-emotional dimension, and .86 for
the whole scale (Yan & Pastore, 2022a). The internal consistency coefficient obtained is similar
to the results of previous research on the reliability of TFALS (Yan & Pastore, 2022a; Yan &
King, 2023; Yan et al., 2022). At this point, it is seen that the reliability coefficients of the
original scale and the Turkish-adapted scale are close to each other. According to Geisinger
(1994), there may be differences in the understanding of the scale due to cultural differences in
scale adaptation studies. Therefore, there may be differences in reliability values. Previous
research has recommended that for a measure to be reliable in scale development or adaptation
studies, the internal consistency and reliability coefficients should exceed .70 (Buyukoztirk,
2014; Fraenkel & Wallend, 2006; Robinson et al., 1999; Tezbasaran, 1997).

The findings suggest that the internal consistency and composite reliability coefficients of the
Turkish version of the scale are satisfactory. Currently, based on the evidence of validity and
reliability, it is appropriate to claim that the Turkish-adapted version of the scale can be
employed to assess teachers' formative assessment literacy. To evaluate whether the items on
the scale measure the targeted attributes, item-total score correlations and mean scores collected
from the upper and lower 27% groups were computed and compared according to Blyukoztirk
(2014). On the scale, the differences observed in the item averages of the lower and upper 27%
groups were found to be significant at the p<.001 level. These results provided evidence for the
discrimination of the items in the scale (Erkus, 2014). Item-total score correlations were found
to vary, ranging from .55 to .75. The correlation values between the dimensions of the scale
ranged from .32 to .60 and there were significant positive relationships (p<.05) between the
dimensions of the scale (Erkus, 2014). On the scale, the differences observed in the item
averages of the lower and upper 27% groups were found to be significant at the p<.001 level.
This result is evidence for the discrimination of the items in the scale (Erkus, 2014).

4.1. Recommendations and Contributions to Education

All results showed that the multidimensional structure of the original TFALS had appropriate
psychometric properties. The validity and reliability analyses of this scale adapted into Turkish
were carried out with a systematic approach. However, there is a limitation in terms of research
results that must be taken into consideration for future research. This limitation is that the
participants are teachers who have a non-thesis master's degree in the field of education. In
terms of the generalizability of the results of the study, validity and reliability analyses can be
conducted on the data to be collected from a sample group consisting of teachers who have not
undertaken postgraduate education in Turkiye. Although there is such a limitation in the study,
the findings provided evidence that the TFALS adapted into Turkish has good reliability and
validity. Consequently, this study translated the TFALS into Turkish and tested its reliability
and validity among Turkish teachers. It can be said that the adapted scale is suitable for
measuring the literacy levels of teachers from different teaching fields in Turkiye for the
practice of formative assessment. Examining teachers' assessment literacy is one of the most
important issues in education and teaching practice today. There is convincing evidence in the
literature that assessment, especially formative assessment, is an important leverage point for
improving students' academic outcomes (Andrade & Heritage, 2018; De Simone, 2009). In this
direction, the adaptation of TFALS into Turkish may be informative in terms of teacher
education and teacher practice. In addition, as far as we know, this study presents the first
attempt to translate the TFALS into Turkish and test its reliability and validity among a group
of teachers working in Turkiye. In other words, to date, there is no inductively developed and
psychometrically tested instrument that measures the multidimensional construct of teachers'
formative assessment literacy in Turkiye. The Turkish version of the scale is presented in the
Appendix.
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The scale adapted into Turkish can actually provide researchers, teacher educators, school
administrators, and policymakers with important ideas about teachers' profiles (strengths and
weaknesses) in formative assessment. In this sense, it may be possible to support teachers in
developing their formative assessment literacies through the data to be collected through the
scale. The adapted scale can also be used to evaluate the effectiveness of teacher education
programs or interventions to increase teachers' formative assessment literacy (Yan & Pastore,
2022a). Furthermore, the three-dimensional formative assessment literacy model underpinning
TFALS serves critical dimensions for the effectiveness of teaching practice and the
improvement of student development. In future studies, teachers' formative assessment literacy
can be measured using TFALS. Again, by using TFALS, researchers can get an idea about
teachers' competencies related to formative assessment in teaching processes and how they use
formative assessment. This is because the scale provides a multidimensional perspective and
enables the complex structure of formative assessment literacy to be seen. In this context, the
TFALS, adapted into Turkish, is expected to fill an important gap in the existing literature. Both
the original form of the scale and the adaptation study, which were applied to teachers, can give
researchers an idea about the efficiency and excellence of teaching services. The use of this
scale in different studies and with different samples will also help to better understand its
psychometric properties.
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APPENDIX: The Teacher Formative Assessment Literacy Scale-Turkish Version

Ogretmen Izlemeye Dayah Degerlendirme (Formative Assessment) Okuryazarhg Olcegi

Turkge Versiyonu

Asagidaki ifadelere ne derece katilip/katilmadiginiz1 belirtiniz.

Kesinlikle katilmiyorum

Katilmiyorum

Kismen katilmiyorum

Kismen katiliyorum

Katiliyorum

Kesinlikle katiliyorum

1. Izlemeye dayali degerlendirmenin mantigini/ gerekgelerini agiklayabilirim.

2. Ogrencilerin grenme ihtiyaglarinin izlemeye dayali degerlendirme yoluyla
belirlenebilecegini biliyorum.

3. Degerlendirme etkinliklerinin 6grenme hedefleriyle Ortiismesi gerektigini
diisiiniiyorum.

4. izlemeye dayali degerlendirme etkinliklerinin dgrencilerin 6grenme
diizeylerine yonelik geri bildirim sunmasi gerektigini diigiiniiyorum.

5. Ogrencilerin 6grenme ihtiyaglarmi belirlemek adina izlemeye dayali
degerlendirme sonuglarinin 6gretmenler i¢in yararli oldugunu biliyorum.

6. Ogrenmenin arttirilmas icin dgrencilerin izlemeye dayali degerlendirmeye
katilmalar gerektigini diisiiniiyorum.

7. Ogrencilerin 6grendiklerini gostermelerine olanak saglayacak cesitli
degerlendirme yontemlerini biliyorum.

8. Ogrencilerin 6grendiklerini gdstermelerine olanak tanryan gesitli
degerlendirme yontemlerini kullanirim.

9. Ogrencilere akran degerlendirme siireglerine katilmay1 dgretiyorum.

10.0grencilerin 6z degerlendirme becerilerini gelistirmelerine yardimci
olurum.

11.0grencilere sunmus oldugum geri bildirim bilgilerini kullanmalarini
saglarim.

12.Degerlendirme sonuglarina gore, 6grencilere o konuyu nasil daha iyi
Ogrenebileceklerini gdsteririm.

13.0grencilere, 6grenmelerini gelistirmek amaciyla degerlendirme sonuglarim
kullanmalarimi dgretirim.

14.Kafa kangikligi olustugunda, 6grenciler i¢in degerlendirme amaglarini
netlestiririm.

15.Degerlendirme kriterlerini /0l¢iitlerini 6grencilerle paylagirim.

16.0gretmenler ve dgrenciler arasinda izlemeye dayali degerlendirmeye iliskin
ortak bir anlayis olusturma ihtiyacinin farkindayim.

17.Ogrencilerin degerlendirmelere verdikleri duygusal tepkileri dikkate alirim.

18.Ogrencilerin degerlerinin, inanglarimin ve tutumlarmin izlemeye dayali
degerlendirmeyi kullanmalarini etkilediginin farkindayim.

19.Degerlendirme siirecindeki geri bildirim bilgilerinin 6grencilerin 6grenme
motivasyonunu nasil etkilediginin farkindayim.

20.1zlemeye dayali degerlendirmenin adalet ve dgrenci mahremiyeti gibi etik
yonlerine duyarliyim.

21.1zlemeye dayali degerlendirme siirecinde ogrencilerin iyi oluslarim
saglamak i¢in sorumluluklarimin farkindayim.

22.0Ogrencilerin izlemeye dayali degerlendirme uygulamalarindan yararlanma
hakkina sahip oldugunun bilincindeyim.
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