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New lens in assessment and evaluation of Turkish language with Zumbo's 
critical view of item responding 

Abstract 

The measurement and evaluation of the Turkish language continue with an approach focused on the 

item and participant responses. In the 21st century, the measurement of Turkish is being made 

new framework on the ecological background of the item-responding process is increasingly 

important worldwide. From this point of view, the respondent is affected by a complex ecological 

background reflected in the item response process. Therefore, leaving the relevant pattern outside of 

assessment design and validity studies gives only a limited view of test results and can cause the 

misinterpretation of measurement findings. Literature on differential item function, an important 

part of item bias research, gives hope at this point. In response to the approaches to measuring 

Turkish as a first language (i.e., native language or mother tongue), this study was shaped in 3 steps. 

The first step presented a framework for measuring and evaluating Turkish. In the second step, the 

ecology of item responding was discussed. Afterward, the ecological model developed by Zumbo et 

al. (2015) is introduced as a potential solution for discovering the complex background. Finally, the 

discussions and proposals for researchers interested in the analysis technics, item developers, and 

policymakers, especiall

the ecological approach and ecological model offer significant promise for validity studies in the 

measurement and evaluation of Turkish. Therefore, by Turkey's measurement needs, an ecology-

based perspective should be adapted to the measurement of Turkish in the mother tongue. Thus, it 

will be possible to meet the need for an approach to the measurement and evaluation of the Turkish 

lesson curriculum. 

Keywords: Item response process, measurement and evaluation, differential item functioning, 

reading, ecological model 
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1. 
 

2. 
 

3. 
 

2. Klasik DMF  

fade etmeden 
(2007) 

(Yang, 2009)
olmayan (uniform/non-

(Alahmadi, 2019)  

Tablo 1.  

Metot Parametrik/Non-
parametrik 

Maddelerin 
 

 

Uniform/Non-
Uniform Kaynak 

Mantel-Haenszel Non-parametrik  Uniform Holland ve Thayer 
(1986) 

Breslow-Day Non-parametrik  
Non-uniform Breslow ve Day 

(1980) 

Standardizasyon Non-parametrik  Uniform 
(1992) 

(SIBTEST) 
Non-parametrik  

Uniform Shealy ve Stout 
(1993) 

 
Non-parametrik  

Uniform Angoff ve Ford 
(1973) 

c2 metodu Parametrik  
Uniform / Non-
uniform 

Lord (1980); 
Scheuneman (1979) 
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Lojistik regresyon Parametrik/Non-
parametrik  

Uniform / Non-
uniform 

Swaminathan ve 
Rogers (1990) 

Zumbo (1999) 

(2004) 

 Parametrik  Uniform / Non-
uniform (1993) 

 Parametrik  
Uniform / Non-
uniform 

Stark, 
Chernyshenko ve 
Drasgow (2006) 

 Parametrik  
Uniform / Non-
uniform 

Raju (1988) 

(Zumbo, 2017) -Mantel-Haenszel, lojistik 
regresyon, - 

2017)
rini tam bir 

 

-
(Zumbo ve Gelin, 2005) r 

(Maddox ve Zumbo, 2017)
in vitro in 

vivo 
(Zumbo, 2017). 

in vivo

 

3.  

(MEB, 2019)
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New Lens in Assessment and Evaluation of Turkish Language with Zumbo's Critical View 
of Item Responding 

1. Introduction 

There are two international and national testing programs in which Turkey participates and has a large 
sample size . At the international level, studies such as PISA, TIMSS, and 

PIRLS come to the fore and become influential in critical topics such as the determination of Turkish 
education policies . According to studies such as PISA and PIRLS, reading is a crucial 
language skill in Turkish education in the international area (Zuckerman et al., 2013). The measurement 
and evaluation of Turkish as a first language (i.e., mother tongue) constitute a critical point among 
Turkey's measurement and evaluation objectives at the national level (MEB, 2006, 2018, 2019). 
Throughout this paper, the terms "mother tongue," "native language," "first language," or the shorthand 
"L1" will be used interchangeably to refer to the first language learned at home in childhood and is still 
understood by the person at the time of the assessment or evaluation. In line with the relevant targets, 

(MoNE) are carried out throughout the country (Akyol et al., 2020). In similar studies at the 

international level, only reading is measured in the central exams in Turkey. 

Although reading skill is central to measuring L1 skills in Turkey, studies are ongoing for the other three 
language skills (i.e., listening, speaking, and writing). Likewise, the project initiated by the MoNE (2020) 
for the computer-based measurement of four language skills, based on PISA, TOEFL, IELTS, and similar 
measurement systems, continues. The pilot study's report was published, and additional 13,000 
students were assessed (Ministry of National Education, 2022). However, the item pool needs to be 
expanded, and more validity studies are necessary for the developed items. On the other hand, the 
ecological background was neglected in the validity analysis of the items prepared for computer-based 
measurement processes . 

The measurement processes at the national level can be classified into two headings: transition to high 
school and transition to university. While the entrance exams for high schools are carried out directly 
by the Ministry of National Education (MoNE), the university entrance exams are carried out directly 

(Anderson et al., 
2001) are not measured. One of the essential pillars of these tests' development and application process 
is validity studies
published regularly 
et al., 2019). Additionally, independent researchers are investigating the validity of the items used in the 

central exams , 2021). The validity view, however, is solely based on the results of the item 
scores; that is, these validity studies remain within the limits of the items, treating them as if the item 
response is within a vacuum with no other influences than the test taker's ability purported being 
assessment (e.g., reading ability). Therefore, with a limited perspective, heterogeneous patterns created 
by item respondents are ignored. Validity studies often focus on the item itself and do not consider the 
participants' ecological background (e.g., Zumbo, 2017; Zumbo & Gelin, 2005; Zumbo et al., 2015). 

In the process of developing measurement tools, a variety of factors result in heterogeneous subgroups. 
They are formed according to the characteristics of the item responders and the settings (ecology) of 
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their lives, which are mostly ignored. Item bias may develop if one or more groups receive an unjustified 
benefit or disadvantage because of associated factors or the item itself (Ackerman, 1992; Mellenbergh, 
1989). As Zumbo and Gelin (2005) note, the primary issue is one of consequential matters of test fairness 
and equity. The differential item function (DIF) level should be determined as a guide for revealing item 
biases (Zumbo, 1999). The methodologies employed in constructing measurement tools include the 
analysis performed to calculate the DIF level (DeVellis ve Thorpe, 2021). However, the ecological 
background has found no place in these methods. Until recently, studies in Turkey were conducted 
similarly, and the respondents' ecological background was not considered . 

The importance of DIF studies, which has a very limited development area in Turkish education, should 
be emphasized here. As Zumbo (2007) highlights, DIF studies are not narrowly about identifying bias. 
Certainly, matters of fairness and equity in testing are important, and DIF analyses speak to this directly 
motivated by policy and legislation. Although this use of DIF is still important today, this is where 

-generation-DIF this type of psychometric analysis can 
also be used to: (a) rule out measurement artifacts so that one can make group comparisons 
meaningfully, sometimes referred to as internal validity, (b) investigate the comparability of translated 
and/or adapted measures,  (c) help understand the cognitive and/or psychosocial processes of item 
responding and test performance, and (d) investigating whether these processes are the same for 
different groups of individuals. Moving beyond the traditional DIF use in the context of test bias has 
demanded developments for expansive DIF theorizing, but the expansive view has greater impact for 
assessment, evaluation, and education. In-field academicians do not work on the topic; non-field 
researchers generally work on language skills. Therefore, the possibility of interpreting the results with 
a limited framework and understanding arises. The understudied DIF and the disregard for the 
ecological setting should be considered critical issues. In line with the problem, the discovery of the 
ecological background was highlighted as a crucial issue of validity in this study. Afterward, possible 
solutions are listed through a critical evaluation of the literature. In addition, recommendations to 
policymakers, item developers, and researchers are listed. In this direction, the problems of the study 
can be listed under the following: 

1. What are the limitations of conventional DIF studies and the problems in measuring and 
evaluating Turkish as a mother tongue? 

2. What is the theoretical background in Turkey and in the world on the way to ecological 
background in the measurement and evaluation of Turkish as a mother tongue? 

3. What is the potential potential of ecological models and ecology-based approaches in 
measuring and evaluating Turkish as a mother tongue? 

2. Limitations of Conventional DIF Studies and Problems in Measuring Turkish 

Before describing the function of ecological background in DIF investigations, it is helpful to understand 
the stages of DIF study development. According to the classification made by Zumbo (2007), 
determining item bias was the focal point in the first-generation DIF studies. In the second generation, 
new statistical methods were discovered. Although the details are not the subject of this discussion, the 
most widely used DIF analysis methods that come to the fore are listed in Table 1. Studies were classified 
according to parametric and non-parametric DIF methods for pre-existing data groups (Yang, 2009). In 
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addition, the methods are separated in terms of determining uniform and non-uniform DIF. Finally, 
item scores are presented (Alahmadi, 2019). The final methods are as follows: 

Table 1. Methods to investigate DIF 

Method Parametric/Non-
parametric 

Item scores 

Dichotomous/ 
Polytomous 

Uniform/Non-
Uniform Reference 

Mantel-Haenszel Non-parametric D/P Uniform Holland & Thayer 
(1986) 

Breslow-Day Non-parametric D/P Non-uniform Breslow & Day 
(1980) 

Standardizasyon Non-parametric D Uniform Dorans et al. 
(1992) 

Simultaneous Item 
Bias Test (SIBTEST) 

Non-parametric D/P Uniform Shealy & Stout 
(1993) 

Transformed item 
difficulties / Angoff's 
Delta Plot 

Non-parametric D/P 
Uniform Angoff & Ford 

(1973) 

c2 method 
Parametric D 

Uniform / Non-
uniform 

Lord (1980); 
Scheuneman 
(1979) 

Logistic regression 

Parametrik/Non-
parametric D/P 

Uniform / Non-
uniform 

Swaminathan & 
Rogers (1990) 

Zumbo (1999) 

Crane et al. (2004) 

Item response theory 
likelihood ratio Parametric D/P 

Uniform / Non-
uniform 

Thissen et al. 
(1993) 

Bonferroni 
correction Parametric D/P 

Uniform / Non-
uniform 

Stark, 
Chernyshenko & 
Drasgow (2006) 

Raju's area measures 
Parametric D 

Uniform / Non-
uniform 

Raju (1988) 

The methods in Table 1 focus on the item and the item response process. As Zumbo (2007) shows, these 
techniques can offer some insights into test validity. However, they do not offer a precise framework or 
a useful explanation of the process (Zumbo, 2017). Although many methods - Mantel-Haenszel, logistic 
regression, and item response theory - use matching groups, they all act as statistical approaches 
(Zumbo et al., 2015). However, in the item response process, the encounter is not only mental but also 
about emotion and motivation (Leighton et al., 2017). On the other hand, the ecological background, 
which comprises intricate patterns, has the potential to influence item responses. As a result, relying 

solely on these methodologies is insufficient to fully describe the item response mechanisms influenced 
by a complex ecological context. 

It was possible to locate studies that considered socio-ecological, society-based, and environmental 
variables in bias research at the beginning of the 20th century to meet the restricted explanations for 
the item response process (Zumbo & Gelin, 2005). When the world literature is examined systematically, 
the ecological background is more focused in recent studies (Li et al., 2022). However, we should 
remember that current statistical approaches may prevent us from seeing all aspects of DIF research. 
Exploring the ecological background may require flexible thinking and improvisation, such as 
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experienced when playing jazz (Maddox & Zumbo, 2017). Therefore, there is a need to move away from 
routine perspectives and to popularize the in vivo (i.e., examination in life and natural state) perspective 
in validity studies instead of in vitro (i.e., creating an examination process under specific conditions) 
(Zumbo, 2017). 

In the literature of Turkey, the limitations of conventional analyzes continue in several studies on DIF 
. It seems possible to mention a few problems with 

the relevant limitation: 1. Lack of theoretical background 2. Inadequate real-life measurement point (in 
vivo) 3. Barrenness in depicting the ecological background holistically. Consequently, combining 
Turkish education with global literature studies would be advantageous. Considering this, the ecological 
viewpoint's theoretical foundation should be addressed as the first step. 

3. Theoretical Background on the Path of Ecological Background of Turkish 

The Turkish lesson curriculum envisages a flexible process to measure and evaluate Turkish (Ministry 
of National Education, 2019). However, it is out of the question to talk about epistemological views and 
paradigms used in the measurement philosophy of the curriculum. The studies on the item response 
process in Turkish education are shaped along the axis of the positivist paradigm . 
This understanding, based on the simple reality (Creswell, 2009), is also insufficient for investigating a 

complex reality. 

Specifically, the item response process continues to be influenced by many epistemological views and 
paradigms (Zumbo, 2017). Introducing the philosophical approaches in the field will contribute to the 
understanding of the literature examining the ecological background of the item response processes and 
develop the basis on which different studies can be carried out in the field of social sciences. Therefore, 
by following the approaches to the item reaction process in the world, the points that Turkish education 
can benefit from should be noted. 

The roles presented by Launeanu and Hubley (2017) for the studies on the item response process are 

eye-opening and particularly important. These include exploratory and explanatory roles; changing the 
unit of analysis; using the response process in experimental approaches to validation; psychometric 
modeling of response processes; development and application of process-based micro-methodologies; 
using response processes with other sources of validity evidence; and using response processes in the 
test development process. Studies in the specified roles offer the potential for application-based in vivo 
measurement studies. 

It is appropriate to highlight the approaches that led the way to an ecology-based measurement 
approach to enable the in vivo measurement process. Fox's (2003) study emphasizes the need for an 
ecological approach to item bias research. McNamara (2007), on the other hand, emphasizes that the 
measurement is not limited to the answers given by the individual to the test. However, the social aspect 
should also be taken into consideration. Further, Chalhoub-Deville (2003) states that participant and 
procedural features are interconnected in a complex pattern in the item response process. Along with 
their studies of ecological models, Zumbo and Gelin (2005) emphasized the social aspect of the item 
response process and the characteristics of item structure, society, and process. When considered 
together with the post-positivist worldview (Creswell, 2009), in which reality is assumed to be complex, 
the role of an approach based on an ecological background in validity studies reaches a more functional 
point. 
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In a series of papers, Zumbo and his colleagues (e.g., Zumbo, 2007; Zumbo, 2017; Zumbo & Gelin, 2005; 
Zumbo et al., 2015) addressed several of the central tenets of the ecological model of item responding 
by contrasting it to conventional (in vitro) views of item responding. As Zumbo (2007) notes, in the first 
two generations of DIF research, when researchers pursued the question of why an item was displaying 
DIF, they focused on an information-processing cognitive view typically thought of as the more classic 
category of cognition, focusing on the test taker's basic logic and reason without concern for their 
emotional or social context- cold cognition is a concept used to describe information processing in its 
strictest applications stripped of emotions or context   be it conscious or unconscious (Unsworth et al., 
2005), that is, implicit or automatic such as response time, working memory and processing speed. 

From this information-processing cold cognition point of view, the question naturally arises of how the 

processes normally assumed to generate item responses 

In response to this question, one can elucidate a key feature that sets Zumbo's ecological model of item 
responding from others. It is important to note that Zumbo's theorizing adheres to the view that neither 
the test taker nor the cognitive processes in item responding are isolated in a vacuum (Zumbo, 2015). 
Instead, test takers bring their social and cultural present and history to test taking. His theorizing takes 
as its starting point the widely received view in the broader social sciences that human beings have 
evolved to acquire culture from birth and that the culture to which an individual is exposed, and the 
ecology of their lives, affects their basic psychology and cognition, including, in our case, item 
responding. In so doing, one moves to a contextualized form of explanation that works against a binary 
structure of variables that explain test performance. In linking DIF to the broader issue of measurement 
validity, the ecological model further articulates what " context " means in Zumbo's (2009) view of 
validity as contextualized and pragmatic explanation that is, the multilayered ecology is the context.  

4. The Ecological Model: A Potential Solution for Examining the Ecological Background 
of the Item Response Process 

An ecological model has been proposed by Zumbo et al. (2015) in order to investigate the ecological 
background of item-response processes in line with related approaches. To better understand the model, 
the development of the ecological model will be presented in chronological order. First, it is important 
to remember that DIF is not just about repairing problematic items (Zumbo, 1999). The objectives of 
DIF research can be listed under the following headings: (1) fairness and equity, (2) dealing with a 
possible threat to internal validity, (3) investigating the comparability of translated or adapted 
measures, (4) trying to understand item response process, and (5) investigating lack of invariance 
(Zumbo, 2007). In line with the stated purposes, the main point emphasized by this study for DIF is the 
item response process. Understanding the item response process offers potential solutions to key issues 
of validity studies. Also, understanding this process is one of the main resources to explore the ecological 
background. 

Zumbo's critical perspective (2017) can also be considered a reflection of a systematic roadmap and 
conscious attention to complex patterns. Thus, Zumbo et al. (2015) presented a prototypical ecological 
model for item response processes to present the relevant map to the field and to create a call for 
ecological background research. Bronfenbrenner's ecological system theory, which the study took as a 
guide while systematizing ecological patterns, emerged out of the field of human 
development(Bronfenbrenner, 1979a, 1979b). In the study in which the model was proposed, the theory 
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was adapted to meet the needs of the item response process. The model has been translated into Turkish, 
as presented below . 

 

Figure 1. An ecological model of item responding (adapted from Zumbo et al. (2015)) 

The model focuses on the tasks assigned to the participants based on the item. Therefore, each item 
functions as the initiator of a process which the participant will enact. Variations arising from individual 
differences in the item response process come into play and affect the response process. Variations that 

cause individual differences can be followed by looking at the results of the items and the participant's 
performance on the item. 

Test items for language skills such as reading or writing are frequently used and constitute the sub-
dimensions of language skills. In the measurement and evaluation of language skills, there are 
intersections between the character of the participants and the test character. Sometimes this is called 
"test washback," which represents, for example, how test content and format can co-exist (like a 
quantum effect) to constrain teaching. Likewise, as stated by Zumbo (2007), DIF studies conducted 
within the framework of item bias aim to describe the process of encountering the participant with the 
item and item-related tasks. Thus, the ecological model's layers should be considered as a guide. In this 
way, a window is opened to the socio-cultural aspect of the process of when test takers encounter 
(interact with) items. 

The study presents the layers of the ecological model as one possible prototype. Therefore, seeing more 
or different ecological layers as the literature expands is possible. It is crucial to note that the techniques 
employed for analysis are just one method among several. Therefore, the ecological item response model 
should be considered a starting point and a call to global literature to discover the ecological background. 

The publication of the model started to create its own literature and opened the door to studies on 
different variables. On the other hand, Zumbo and Hubley's (2017) call for deeper and more inclusive 
frameworks should be kept in mind. Studies conducted so far have found that DIF results for gender 
subgroups are affected by ecological background (Chen & Zumbo, 2017). Furthermore, a discovery about 
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social belonging as a part of complex patterns in the backgrounds of immigrants has been made 
(Roberson & Zumbo, 2019). Possible studies on reading and language patterns also offer opportunities 
to measure Turkish. 

a broad ecological background might impact the DIF results of PISA reading items (i.e., from the items 
to the society in which the respondent lives). Such a study has not yet been conducted for central reading 
tests in Turkey. Therefore, the studies to be carried out are important in preventing a possible threat to 
the validity of a heterogeneous background and providing a roadmap for the preparation of more valid 
measurement tools. 

5. Recommendations 

This review reveals that the ecological model has substantial potential in validity studies for 
measurement systems in Turkey. However, it is important to note that the ecological model should not 
be considered solely as a proposal of a novel statistical method (Zumbo et al., 2015) because, as we have 
shown, the novel statistical method is embedded in a novel rich ecological theory of item responding. 
From the vantage point of this ecological model, DIF validity studies have had limitations in the Turkish 
education literature. Therefore, we call on policymakers, test developers, item writers, and in-field and 

non-field researchers to begin to consider Zumbo's richer ecological model of item responding in their 
praxis. 

Turkish education policies can be classified under various headings according to application groups. 
Turkish teaching as L1 (i.e., mother tongue) is one of them, and the Turkish course is shaped according 
to the curriculum (Ministry of National Education, 2019). There is no philosophical approach in the 
program's measurement policy except openness to flexibility. Therefore, one of the essential 
measurement issues should be included in the program for an ecology-based approach to test design, 
item development, and test validation that centers on the ecology of the response process. This approach 
has a significant potential for teaching Turkish as a foreign language, an L1, and a second language to 

discover the complex ecological background. Here, we can note that the assessment methodologies are 
included in the program created by the Turkish Maarif Foundation (2019) for teaching Turkish as a 
foreign language, but the ecological context does not reappear. 

A separate title should be created for teaching Turkish as a second language. According to the reports of 
the United Nations (McAuliffe & Khadria, 2019), Turkey is the country hosting the highest number of 
refugees in the world, mostly from Syria. Cultural integration is an expected development for many 
refugees in the migration process (Brettell, 2022). As a result, it makes sense to assume that current 
refugees will actively participate in the Turkish educational system. The assessment of language skills 

will undoubtedly be a fundamental component of integration. It is inevitable for Turkey to develop a 
measurement policy in the field of second language education, which now counts for millions, just like 
a foreign language and L1 education. Finally, with an approach that considers ecological background, it 
is possible to contribute to accomplishing the desired educational goals while preventing biases that may 
affect the measurement process. 

Secondly, we should also emphasize the benefit of designing a process where the test and item 
developers consider the ecological background. Although it is impossible to consider all heterogeneous 
patterns in central examination processes, it would be appropriate to consider possible biases, such as 
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immigrant groups, in parallel with the objectives of measurement policies. This is critical for issues such 
as text selection, particularly in central exams where reading tests are commonly used (Akyol et al., 

. Likewise, neglecting 
heterogeneous backgrounds in selecting the text of the reading tests in the central assessment can cause 
possible biases . Similarly, the ecological background of the results of DIF can be 
explained through the reflections on the cultural background in the texts (Maddox et al., 2015). As a 
result, it would be advantageous to identify ecological trends that could jeopardize the validity and 
account for them when writing the items in the item pool. 

Third, one of the calls made by the researchers who prepared this study is for researchers in Turkey to 
conduct research on the ecological background with potential studies that reflect the ecology of Turkey's 
social and educational systems. As a matter of fact, studies on the items of the Monitoring and 

 offer 
recommendations for investigating an ecological pattern. The results of PISA also reveal that the DIF 
results of reading items are affected by an ecological background . However, a 
detailed study of the items used in the central exams will make it possible to access richer literature to 
measure and evaluate Turkish in the future. 

Finally, it is useful to mention one more point to speed up the studies in Turkey. Researchers can easily 
complete their analyses on these issues and contribute to improving the relevant systems because the 
statistical data of studies such as PISA and PIRLS, in which reading skills are measured, is open access. 
Researchers must overcome a long bureaucracy to access data in the measurement processes carried out 

YM in Turkey. Overcoming these steps, which 
may take months, with open access, will make it possible to make much faster progress for ecological 
background studies in the field. 

Finally, three messages are presented to policymakers, item developers, and researchers regarding the 
importance of ecology: 

1. It is impossible to conduct differential item function (DIF) investigations meaningfully without 
considering the subject's ecological background. 

2. The ecological background should be tailored to the Turkish setting for proper and accurate 
measurement and evaluation. 

3. Therefore, the ecological perspective should be included in the measurement approach of the Turkish 
lesson curriculum, which is the constitution of Turkish Education. 
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