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Abstract 

The location of the same item in different positions among booklets leads to a biased estimation of item parameters. 

This undesirable effect on the probability of answering the items correctly is referred as the item position effect. 

The purpose of this study is to examine the items that are more sensitive to the item position effect and to 

investigate the student characteristics related to the item position effect. In the study, the items in the PISA 2015 

reading domain are used. The study group consists of 2418 students who responded to the items in the reading 

domain from PISA 2015 Turkey Sample. Explanatory IRT models are used in the analysis of the research. 

According to the results, 42% of the items are affected by the item position. The most important characteristic 

related to item position is the SES level of students. In addition, male students are more affected by item position 

than female students. 

 

Keywords: Item position effect, Explanatory IRT models, student characteristics reading domain 

 

Introduction 

In general, tests are tools that measure and understand the natural or learned abilities, knowledge, and 

characteristics of a person or community (American Educational Research Association, American 

Psychological Association, & National Council on Measurement in Education [AERA, APA, & 

NCME], 2014). The general purpose of these tools is to reveal the properties of individuals to be 

measured through observable response behaviors to a series of items (Rose et al., 2019). Items in a 

booklet are always given in a context. As the test and item properties change, the context of the item in 

the test changes. These adjustments are possible sources of construct-irrelevant variability in test scores. 

Such undesirable variability in response behaviors, which cannot be explained by the ability level of 

students and stem from the context of the test, is expressed as context effect (Leary & Dorans, 1985; 

Yen, 1980). According to Brennan (1992), although there is no full definition of context effects, 

differences in one or more statistics should be taken as evidence for context effects. 

As a type of context effects, the effect of the same item in different locations among the booklets on the 

probability of answering the item correctly is expressed as the item position effect (Leary & Dorans, 

1985). According to Weirich et al. (2017), item position effects can be considered a special case of 

context effects, since the position in a test is part of the context. Therefore, although context and position 

effects are tried to separate from each other, it is not correct to assert the cause of the construct-irrelevant 

effect as the context or the position effect only (Brennan, 1992; Leary & Dorans, 1985). 

The fact that the same item is in different positions among test forms affects the item parameters (Bulut, 

Quo & Gierl, 2017; Mollenkopf, 1950; Qian, 2014). Studies generally examined the effect of item 

position on item difficulty (Alexandrowicz & Matschinger, 2008; Guertin, 1954; Wise et al., 1989; 

Harting & Buchholz, 2012, Hahne, 2008; MacNicol, 1956). Items at the end of the test may become 

easier or more difficult than items at the beginning of the test. There are usually two possible 
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explanations, depending on the direction of the effect on item difficulty. The increase in item difficulty 

can be interpreted as an effect of students' fatigue or low motivation to answer. On the other hand, the 

decrease in item difficulty can be interpreted as a practice or learning effect (Kingston & Dorans, 1984). 

The learning effect may be due to test takers becoming more familiar with the items during the test. 

(Hohensinn et al., 2011). Although both explanations seem plausible, in order to examine the position 

effects, item or individual properties should be included in the models (Debeer & Janssen, 2013). 

Investigating such variables will help to reduce the item position effects; thus, the reliability and validity 

of the measurement tool will improve. 

The assumption that the item and person parameters are not affected by the booklet selection is violated 

by the item position effect (Albano, 2013). If item responses are not independent under one dimension, 

another dimension may cause dependency. The effect of the item position on the item parameters 

violates the local independence assumption of the item response theory (IRT) in particular (Hahne, 

2008). This situation causes biased results in the estimation of the item parameters, and thus in the ability 

estimations of the individuals (Whiteley & Davis, 1976). One of the most important advantages of the 

models of IRT is that the item parameters are independent of the latent trait. (DeMars, 2016; Embretson 

& Reise, 2000). In cases where IRT assumptions are met, item parameter invariance is also ensured 

(Hambleton & Swaminathan, 1985). As mentioned above, item position effects violate the local 

independence assumption and item parameter invariance assumption, which is shown as one of the most 

important differences between classical test theory (CCT) and IRT. Violation of this assumption causes 

problems, especially in equating studies using common items (Angoff, 1971; Meyers, Miller & Way, 

2009). 

The item position effect differed among students, that is, the students were not exposed to the same level 

of item position effect (Christiansen & Janssen, 2020; Deeber & Janssen, 2013; Demirkol & Kelecioğlu, 

2022). These results raised the question of what individual characteristics might be related to the item 

position effect, and the relationship between different student characteristics and the item position effect 

was investigated (Smouse & Munz, 1968; Nagy et al., 2018; Qian, 2014; Weirich et al., 2017; Wu et al., 

2019). Therefore, in this study, the relationship between motivation, anxiety levels, gender, and SES, 

which are thought to have the most effect on students' response behaviors, and the item position effect 

are discussed. 

When the literature is examined, it has been emphasized that the item position effect may be caused by 

the differences in the motivation level of the test takers (Kingston & Dorans, 1982; Albano, 2013; 

Debeer & Janssen, 2013). Wu et al. (2019) examined the relationship between students' motivation 

levels and item position effect to explain individual differences in item position effects. In the study, 

students' motivation levels were represented by the variables; enjoyment and interests, effort 

thermometer, and perseverance. According to the results of the research, in most countries, students who 

enjoyed reading had higher persistence levels in 2009 PISA (The Programme for International Student 

Assessment), but this relationship was not observed in 2006 PISA science and 2012 PISA mathematics. 

In addition, in some countries, it was stated that students' test-solving efforts had an effect on persistence 

in the 2006 and 2012 PISA. However, it was emphasized that a general motivational effect was not 

consistently associated with item position in all countries and PISA cycles. Weirich et al. (2017) stated 

that even when the initial motivation levels and variability of the motivation levels of the students are 

controlled, the position effects continue in an “ideal” group of highly motivated students during the test. 

One of the most important variables associated with students' academic achievement is considered to be 

SES (Taylor, 2005). Students with higher SESs may have more chance to focus on their studies and 

maintain their attention (Sirin, 2005).  This can make students more advantageous during the exam. 

Therefore, SES affects both academic skills and motivation of students (Duncan & Magnuson, 2005). 

Nagy et al. (2018), using PISA 2006 data, examined the relationship of the item position effect with 

student characteristics with structural equation models at school and student levels. In the reading field, 

it was found that the most important student characteristic related to item position was SES, and students 
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with high SES levels were less affected by the item position effect by 32%. Contrary to this study, Wu 

et al., (2019) stated that in most of the countries they examined, there was no significant relationship 

between the item position effect and SES. 

Grandy (1987) stated that the gender factor is effective in students' response behaviors. When the 

literature is examined, female students have more effort and their attention levels are higher than male 

students in low-stake exams (Butler & Adams, 2007; Eklöf, 2007). It can be thought that the motivation, 

attention, and effort of male students’ change/decrease more than female students during the test, and 

therefore they are exposed to more item position effect. When the relationship between item position 

effect and gender was examined, Qian (2014) found that male students were more affected by item 

position in the 2007 NAEP (National Assessment of Educational Progress) writing data. Nagy et al. 

(2018) stated that gender was related to the item position effect in the domains of mathematics, reading, 

and science, and that male students were more affected by the item position effect than female students. 

Again, Wu et al. (2019) stated that male students were more affected by the item position effect than 

female students. 

The effects of item position effect and test anxiety on achievement test scores were first studied by 

Smouse and Munz (1968). A multiple-choice test consisting of 100 items prepared in the field of 

psychology was administered to 113 undergraduate students. Three different forms of the test were 

prepared as items from easy to difficult, difficult to easy, and at random, and students were randomly 

divided into two groups. The first group was given information to increase the anxiety level of the 

students, while the normal test atmosphere was maintained in the second group. As a result of the 

analysis of variance, the ordering of the items according to different difficulty levels did not have any 

interaction with anxiety. Later, the research was expanded and the study was repeated with 40 students 

with the lowest and highest anxiety levels using the Achievement Anxiety Test. According to the results 

of this study, a significant interaction was found between item position and anxiety. This result was 

interpreted as students with very low or high anxiety levels might be affected by the item position. On 

the other hand, Berger et al. (1969) and Towle & Merrill (1975) found that there was no significant 

relationship between the item position effect and anxiety. 

 

Purpose of the Study 

In many test programs, it is assumed that context or position effects have no or negligible effect on 

students' responses. Violation of this assumption may lead to biased estimates in item and person 

parameters. Rather than a general item position effect, it will be valuable for test developers and 

practitioners to investigate the problematic items that are significantly affected by the item position and 

to find solutions for the undesirable effects that occur in these items (Albano, 2013). Depending on the 

psychological events that may occur during the test (such as frustration, excitement, fatigue) or 

individual characteristics (such as gender, SED), the position of an item contributes to the probability 

of correct answers. This result gave rise to the question, "Which characteristics of individuals related to 

the item position effect?" (Nagy et al. 2018; Bulut et al., 2017) The purpose of this study is to examine 

items that are more sensitive to item position rather than a general item position effect and individual 

characteristics that are thought to be related to item position effect. For this purpose, the relationship 

between the motivation, anxiety, SES, and gender variables of students and the effect of item position 

are examined on an item basis. In this study, it is aimed to answer the following questions. 

1. How is the item position interaction at item level? 

2. How does the item position effect interact with the SES? 

3. How does the item position effect interact with gender? 

4. How does the item position effect interact with students' test anxiety? 

5. How does the item position effect interact with students' achievement motivations? 
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Method 

 

Working Group 

5895 (50.2% female, 49.5% male) students participated in the PISA 2015 in Turkey. Since the research 

focused on the items in the reading domain, all students who answered the items in the reading were 

included in the research. Therefore, the study group of the research consists of 2418 (49.8% female, 

50.2% male) students who were drawn from the PISA 2015 Turkey sample and answered the items in 

the reading domain. 

 

Data Collection Methods 

PISA, financed by the OECD (Organization for Economic Cooperation and Development), is an 

international research to measure and evaluate the purposes of education (OECD, 2017). PISA mainly 

assesses students' literacy in science, math, and reading fields. Knowledge about students' motivations, 

their opinions about themselves, their psychological characteristics about learning processes, and school 

environments are collected via student, teacher, and school questionnaires. 

PISA 2015 was carried out on computer based in Turkey. For computer-based assessment, 66 different 

main booklets were used. There were 12 different clusters in science, 6 in mathematics, 6 in reading, 

and 4 in collaborative problem-solving. The booklets used in PISA 2015 were created to include four of 

these clusters prepared in the fields of science, mathematics, reading, and collaborative problem-solving. 

The positions of the clusters in the booklets differ, but the positions of the items in the clusters are fixed. 

Therefore, the item position effect was examined on cluster-based in this study. Since the test forms 

consisted of four different clusters, the first cluster was coded as 0, the second cluster 1, the third cluster 

2, and the fourth cluster 3. In this way, the position variable is a variable that takes a value between 0 

and 3. 

In this study, the effect of item position on reading items was investigated. Thirty-six booklets 

containing reading items were used. There were 88 items in the reading area, and all items were included 

in the analysis. Since the analysis model used was in accordance with the dichotomous scored item 

format, the partially scored (7 items) items were converted into dichotomous scoring with 0 for 

"incorrect" and "partially correct" items and 1 for "fully correct" items. In addition, omitted items were 

considered incorrect and inaccessible items or missing items due to other reasons were considered 

missing. 

 

Variables Used in the Research 

Gender. The gender variable is a two-category variable, coded as 0 for females and 1 for males. 

Socio‑economic status (SES). SES index is built by the PISA study team via principal components 

analysis using parent education (PARED), highest parent occupation (HISEI), and home possessions 

(HOMEPOS). This variable is standardized to have a mean of 0 and a standard deviation of 1. In the 

sample of Turkey, the minimum value of the SES variable is -5.131, and the maximum value is 3.123. 

In the PISA technical report, factor loadings of the variables used in the SES are given for each country. 

For the Turkish sample, the factor load of HISEI is calculated as 0.82, the factor load of PARED as 0.79, 

and the factor load of HOMEPOS as 0.77. In addition, the scale reliability (Cronbach's alpha) of the 

SES variable for the Turkish sample is estimated as 0.68. 

Test anxiety. In order to investigate the test anxiety of test takers, there are five items in the PISA 2015 

student questionnaire. Students answer these items in the categories of "strongly agree", "agree", 

"disagree", and "strongly disagree". The scores obtained from these categories are included in the 
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student questionnaire with the ANXTEST code. This variable is standardized to have a mean of 0 and a 

standard deviation of 1. In the sample of Turkey, the minimum value of the anxiety variable is -2.505, 

and the maximum value is 2.549. For the Turkish sample, the reliability coefficient (Cronbach Alpha) 

of the “test anxiety” scale is estimated as 0.825. 

Achievement motivation. There are five items in the PISA 2015 student questionnaire in order to 

investigate the achievement motivation of test takers. Students answered these items in the categories 

of "strongly agree", "agree", "disagree", and "strongly disagree". The scores obtained from these 

categories are included in the student questionnaire with the MOTIVAT code. This variable is 

standardized to have a mean of 0 and a standard deviation of 1. The minimum value of this variable is -

3.087, and the maximum value is 1.854. For the Turkish sample, the reliability coefficient (Cronbach 

Alpha) of the scale is estimated as 0.825. For detailed information, the PISA 2015 technical report can 

be viewed (OECD, 2017). 

 

Analysis of Data 

A two-stage procedure can be used when the purpose of research is to explain the differences in person 

and item parameters with traditional IRT models. In the first stage, the abilities and item parameters are 

estimated, and in the second stage, the variables that are thought to cause differences in ability and item 

parameters can be modeled with various methods (De Boeck & Wilson, 2004; Atar & Çobanoğlu Aktan, 

2013). 

When IRT models are considered within the framework of generalized linear or non-linear mixed 

models, they can simultaneously estimate the variation among individual and item parameters by 

including the predictors of the individual, item, or interaction of both in the model. These models are 

called Explanatory IRT models (De Boeck & Wilson, 2004). The main advantage of explanatory IRT 

models is that they provide flexibility to analyse the covariance between these parameters 

simultaneously while estimating item and individual parameters (Briggs, 2008).  

In explanatory IRT models, the responses of items are considered repeated measurements. So item 

answers are embedded within students. Examining the responses to the items in a multi-level framework 

also allows to consider the effect of the explanatory variables as a fixed or random effect across the 

levels (De Boeck & Wilson, 2004). Within the framework of Explanatory IRT models, the item position 

variable can be included in the model as a predictor variable to explain the difference between the 

difficulty of the items (Atar, 2011; De Boeck & Wilson, 2004; Debeer & Janssen, 2013). 

There are four explanatory IRT models that are widely used. These are the Rasch model, the latent 

regression Rasch model (LRRM), the linear logistic test model (LLTM), and the latent regression 

LLTM. In the Rasch Model, while estimating the difficulties of the items and the abilities of the persons, 

there are no item or person properties to explain the differences in these parameters. Hence this model 

is referred to as “doubly descriptive model”. The Latent Regression Rasch Model (LRRM) is a model 

in which person properties are included as explanatory variables in order to explain the differences 

among persons' ability levels, but no explanatory properties are included at the item level. Since this 

model only includes explanatory variables at the person level, it is also known as “person explanatory 

model”. The Linear Logistic Test Model (LLTM), unlike the LRRM, includes item-level explanatory 

variables to explain the differences in the difficulty of items, but no explanatory properties are included 

at the person level. It is also known as "item explanatory model". Finally, the Latent Regression LLTM 

includes item and person properties simultaneously to explain the differences in item and person 

parameters. In addition, in this model, interactions of item and person properties can be added. This 

model is also called the “double explanatory model” as it includes explanatory variables at both the item 

and person level (De Boeck & Wilson, 2004). 

The purpose of this study is to investigate items that are more sensitive to the item position effect rather 

than an overall effect. Therefore, the study started by examining the interaction between the item and 

item position on an item basis. Then, the relationship between these interactions (item-position) and 
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individual characteristics was examined. The interaction model between the item and the position is 

given in equation 1. 

 

𝑙𝑜𝑔𝑖𝑡[𝑃(𝑌𝑝𝑖𝑘 = 1)] = 𝜃𝑝 + 𝛽𝑖 + 𝛿𝑝(𝑘𝑝𝑖 − 1) + ɣ1𝑖(𝑘𝑝𝑖 − 1)      (1) 

 

𝑃(𝑌𝑝𝑖𝑘 = 1), is the probability of the person 𝑝 giving the correct answer to the item 𝑖 in the 𝑘 position, 

𝛽𝑖  is the ease of item i in the reference position, 𝑘𝑝𝑖  is the position in which p person takes item i, ɣ1𝑖 

is the item-position interaction effect of item i. In the models, the random effect of 𝜃𝑝 is person ability 

and it is assumed to have a normal distribution (𝜃𝑝~𝑁(0, 𝜎𝜃
2)). 𝛽𝑖 is fixed effect of items, 𝛿𝑝 is the 

random effect of item position among persons. In other words, it is the deviation of the person p from 

the general position effect and it is assumed to have a normal distribution ((𝛿𝑝~𝑁(0, 𝜎𝛿
2)). 

When individual characteristics are added to the item-position interaction, equation 1 is extended as 

equation 2. 

 

𝑙𝑜𝑔𝑖𝑡[𝑃(𝑌𝑝𝑖𝑘 = 1)] = 𝜃𝑝 + 𝛽𝑖 + 𝛿𝑝(𝑘𝑝𝑖 − 1) + ɣ1𝑖𝑝 𝑍𝑝(𝑘𝑝𝑖 − 1)     (2) 

 

In Equation 2, 𝑍𝑝 is the value of the 𝑍 property of person p (person level covariate). ɣ1𝑖𝑝 is the interaction 

of item, position, and person properties of item i. 

The item position interactions were examined on an item basis with the model (Model 1) given in 

equation 1. Then, with equation 2, the interaction of the item position and the variables of gender (Model 

2), SES (Model 3), anxiety (Model 4), and motivation (Model 5) were examined. The analysis of the 

study was carried out in the R program, within the framework of GDKMs, with the glmer function of 

the lme4 (Bates et al., 2014) package and the eirm (Bulut, 2021) package suitable for the analysis of 

Explanatory IRT models. The R codes used in the models are given in Table 1. Maximum Likelihood 

(Laplace Approximation) method was used in the estimations of the models. 

 

Table 1  

R Codes used in Models 
Models  R codes used in lme4 

Model 1 responses ~ -1 + items + position:items + (1 + position | id) 

Model 2 responses ~ -1 + items + position:items:gender + (1 + position | id) 

Model 3 responses ~ -1 + items + position:items:SES + (1 + position | id) 

Model 4 responses ~ -1 + items + position:items:anxiety + (1 + position | id) 

Model 5 responses ~ -1 + items + position:items:motivation + (1 + position | id) 

 

Results 

Model fit indices are given in Table 2. When AIC, BIC, and log-likelihood indexes were examined, it 

was seen that M3 was the best model with model data fit. This result can be interpreted as that the 

interaction between item position and SES is more than other variables. 
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Table 2 

Model Fit Indices 
Models  AIC BIC logLik deviance 

M1 64540 66145 -32091 64182 

M2 64546 66151 -32094 64188 

M3 64535 66140 -32088 64177 

M4 64664 66269 -32153 64304 

M5 64653 66258 -32147 64295 

 

First, the interaction of each item with the position was examined. According to the results, item-position 

interactions were significant in 37 of 88 items and these effects were in the range of -0.549 to -0.162 

logit. When the direction of these effects was examined, the significant effect in all items was negative. 

Locating these items one cluster later reduces probability of answering the item correctly. Table 3 shows 

statistically significant item-position interactions. Item-position interaction for all items are given in 

Appendix A. 

 

Table 3 

Item-Position Interactions 
Item No Estimate Item No Estimate Item No Estimate 

3 -0.307 (0.081)*** 27 -0.228 (0.080)** 55 -0.225 (0.087)*** 

4 -0.162 (0.079)* 29 -0.242 (0.117)* 57 -0.264 (0.081)*** 

5 -0.254 (0.083)** 30 -0.404 (0.078)*** 64 -0.176 (0.086)* 

6 -0.184 (0.077)* 31 -0.368 (0.157)* 69 -0.234 (0.095)* 

7 -0.310 (0.083)*** 35 -0.177 (0.083)* 72 -0.271 (0.082)** 

9 -0.298 (0.079)*** 37 -0.276 (0.077)*** 73 -0.211 (0.078)** 

10 -0.196 (0.080)* 39 -0.229 (0.086)** 74 -0.274 (0.088)** 

12 -0.336 (0.082)*** 40 -0.240 (0.077)** 76 -0.169 (0.081)** 

13 -0.444 (0.101)*** 41 -0.250 (0.080)** 79 -0.181 (0.079)* 

18 -0.549 (0.192)** 51 -0.189 (0.095)* 82 -0.224 (0.090)* 

20 -0.238 (0.087)** 52 -0.172 (0.085)* 83 -0.212 (0.094)* 

22 -0.249 (0.079)** 54 -0.312 (0.103)** 85 -0.224 (0.088)* 

23 -0.172 (0.077)*     

* p< .05; ** p< .01; *** p<.001. Standard errors of estimates are shown in parentheses. 

 

For example, responding to the 18th item one cluster later reduces the probability of answering the item 

correctly by 0.549 logits. When the exponential of 0.549 on the logit scale is taken (exp(0.549)), the 

obtained value of 1.731 gives the odd ratio. Answering item 18 after one cluster will reduce the odds 

ratio to approximately 1.731. If the probability of answering this item correctly is 0.50 at the reference 

position, answering it one cluster later reduces the probability of answering correctly to approximately 

0.36. 

Figure 1 shows the relationship between the probability of answering the items correctly and the item 

position. Each quadruple dot (Red-Blue-Green-Purple) in the graphs shows the variation in the 

probability of responding to items correctly according to the item position. 
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Figure 1 

Item-position interactions

 

 

Figure 1 shows that, generally, the red dots (reference position) are at the top and the purple dots are at 

the bottom. In other words, the items in the reference position are more likely to be answered correctly, 

while the items in the last positions are less likely to be answered correctly. The points that overlap or 

are very close to each other can be interpreted as the probability of answering the item correctly is not 

affected by its position in the test. In addition, in appendix B, the graphs of the items with significant 

item position interactions are shown on an item basis. 

The relationship between item-position interaction and gender was examined. The purpose here is to 

examine how the probability of answering the item changes according to the item position for different 

gender groups. Since females are coded as 0 and males as 1, the reference group is females. Table 4 

shows the estimates for items that have significant interactions. Item-position-gender interactions for all 

items are given in Appendix A. 

 

Table 4 

Item-Position-Gender Interaction 
ItemNo Estimate ItemNo Estimate Item No Estimate 

4 -0.167 (0.078)* 32 -0.174 (0.078)* 67 -0.386 (0.097)*** 

7 -0.225 (0.081)** 37 -0.198 (0.077)* 74 -0.209 (0.083)* 

9 -0.153 (0.079)* 44 -0.203 (0.088)* 79 -0.253 (0.082)** 

12 -0.182 (0.083)* 47 -0.210 (0.083)* 80 -0.188 (0.090)* 

14 -0.155 (0.076)* 54 -0.428 (0.128)*** 85 -0.199 (0.083)* 

18 -0.352 (0.154)* 55 -0.183 (0.092)* 86 -0.197 (0.085)* 

30 -0.169 (0.080)* 57 -0.173 (0.084)*   

* p< .05; ** p< .01; *** p<.001. Standard errors of estimates are shown in parentheses. 

 

In 20 of the 88 items, the interaction of item, position, and gender is significant. The interaction values 

range from -0.428 to -0.153 logit. All significant interaction values are negative. The items that have 

statistically significant interaction values are answered one cluster later by male students reduces the 

probability of answering the items correctly. Figure 2 shows the effect of students' gender and item-

position interaction on the probability of answering the item correctly. 
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Figure 2 

Item-position-gender interaction 

 

 

Figure 2 shows that if an item is located in the last position (purple dot), the probability of being 

answered correctly decreases compared to the first position (red dot). On the other hand, in items where 

the colors overlap, it can be interpreted that the item position effect does not differ according to gender. 

When female students are taken as the reference group, male students' answering the items in later 

positions decreases the probability of answering the items correctly. In other words, male students are 

more affected by item-position interaction than female students. In addition, in appendix C, the graphs 

of the items with significant item position and gender interactions are shown on an item basis. 

The relationship between the item-position interaction and the SES levels of the students was examined. 

The purpose here is to examine how the probability of correct answers to the items varies according to 

the item position for students from different SES levels. Table 3 shows the estimates of the items that 

have significant interactions. Item-position-SES interactions for all items are given in Appendix A. 

 

Table 5 

Item-Position-SES Interactions 
Item No Estimate Item No Estimate Item No Estimate 

3 0.144 (0.034)*** 43 0.076 (0.038)* 67 0.117 (0.040)** 

5 0.099 (0.031)** 47 0.087 (0.034)* 70 0.083 (0.036)* 

10 0.089 (0.032)** 49 0.125 (0.052)* 72 0.092 (0.033)**  

12 0.111 (0.035)***   52 0.120 (0.036)*** 73 0.086 (0.033)**       

13 0.092 (0.039)* 54 0.113 (0.048)* 74 0.099 (0.035)** 

16 0.065 (0.033)* 55 0.084 (0.038)* 76 0.092 (0.035)**       

29 0.111 (0.054)* 56 0.092 (0.045)* 77 0.095 (0.037)*       

30 0.095 (0.032)** 57 0.083 (0.033)* 78 0.103 (0.038)**       

36 0.083 (0.031)** 62 0.126 (0.036)*** 84 0.063 (0.032)*    

41 0.082 (0.032)** 66 0.087 (0.036)* 87 0.146 (0.046)**      

* p< .05; ** p< .01; *** p<.001. Standard errors of estimates are shown in parentheses. 

 

Table 5 shows that in 30 of the 88 items, the interaction of item, position, and SES is significant and the 

interaction estimates are in the range from 0.063 to 0.146 logit. All significant interactions are positive. 

Students with higher SES will be more likely to answer the item correctly as the item position increases 

(when the item is located in the later parts of the test). 
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Figure 3  

Item-position-SES interaction at different SES levels 

 

 

Figure 3 shows that in groups whose SES level is one standard deviation below the mean SES level, 

answering the item one cluster later reduces the probability of a correct answer. As the SES level of the 

individuals increases, the probability of answering the item correctly in the subsequent positions 

increases and there is almost no item position effect above one standard deviation of the mean SES level. 

In addition, in appendix D, the graphs of the items with significant item position and SES interactions 

are shown on an item basis. 

How the probability of correct answers to the items changes according to the item position was examined 

for individuals who have different anxiety levels. Table 6 shows the estimates of the items with 

significant interactions. Item-position-anxiety interactions for all items are given in Appendix A. 

 

Table 6 

Item-Position-Anxiety Interaction 
Item No     Estimate Item No Estimate Item No Estimate 

3 -0.086 (0.043)* 13 -0.108 (0.050)* 41 -0.105 (0.043)* 

5 -0.098 (0.044)* 18 -0.173 (0.086)* 53  0.141 (0.058)* 

9 -0.088 (0.042)* 30 -0.103 (0.044)* 65  0.124 (0.049)* 

12 -0.105 (0.049)*     

* p< .05; ** p< .01; *** p<.001. Standard errors of estimates are shown in parentheses. 

 

Table 6 shows that in 10 of the 88 items, the interaction of item, position, and anxiety is significant and 

the interaction estimates ranged from -0.173 to 0.144. 8 of the 10 items that have significant interaction 

are negative, and 2 of them are positive. Student with higher anxiety level responding to the item one 

set later decreases the probability of answering correctly in 8 out of 10 items, and increases it in 2 of 10 

items (items 53 and 65). 
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Figure 4  

Item-position-anxiety interaction at different anxiety levels 

 

Figure 4 shows that the item position effect is less when the student's anxiety level is average, and the 

item position effect increases when the student's anxiety level is high. This result can be interpreted as 

that when the anxiety level is average, the student maintains their attention more during the test and is 

less affected by the effect of fatigue. In addition, in appendix E, the graphs of the items with significant 

item position and anxiety interactions are shown on an item basis. 

How the probability of correct answers to the items changes according to the item position was examined 

for individuals with different motivation levels. Table 7 shows the estimates of the items that have 

significant interactions. Item-position-motivation interactions for all items are given in Appendix A. 

 

Table 7 

Item-Position-Motivation Interaction 
Item no Estimate Item no Estimate Item no Estimate 

7 -0.113 (0.043)** 30 -0.091 (0.041)* 33  0.089 (0.043)* 

11  0.188 (0.046)* 31 -0.266 (0.078)*** 56 -0.133 (0.059)* 

12 -0.119 (0.046)**     

* p< .05; ** p< .01; *** p<.001, Standard errors of estimates are shown in parentheses. 

 

In 7 of the 88 items, the interaction of item, position, and motivation was significant, and the interaction 

values ranged from -0.266 to 0.188. In 5 of the 7 items (items 7, 12, 30, 31, and 56), the direction of the 

interaction is negative. Answering these items in later positions reduces the probability of answering the 

item correctly. In 2 of the 7 items (items 11 and 33), the direction of the interaction is positive. 

Answering these items in later positions increases the probability of answering the items correctly. 
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Figure 5  

Item-position-motivation interaction at different motivation levels  

 

While there were 37 items with statistically significant item-position interactions, the number of items 

with significant interactions decreased to 7 when the motivation levels of individuals were included in 

this interaction. In addition, when the direction of these interactions was examined, it was seen that 

consistent results were not obtained. This result suggests that, among other variables used in the study, 

the motivation levels of individuals are less related to the item-position interaction. In addition, in 

appendix F, the graphs of the items with significant item position and motivation interactions are shown 

on an item basis. 

 

Discussion and Conclusion 

A general item position effect has been investigated in many studies in the literature (Christiansen & 

Janssen, 2020; Debeer & Janssen, 2013; Hahne, 2008; Meyers et al.,2009; Nagy et al., 2018; Weirich et 

al., 2017). Demirkol & Kelecioğlu (2022) found that there is a general item position effect in the PISA 

2015 reading and mathematics data, and the probability of correct answers decreases when the items are 

located in later positions. But it is precious, especially for test developers and practitioners, to examine 

items that are more sensitive to item position effect (Albano, 2013, Bulut et al., 2017). Therefore, the 

purpose of this study is to examine the items that are more sensitive to the item position rather than a 

general item position and to investigate the relationship of item position effect with student 

characteristics. For this purpose, the interaction between individual characteristics and the effect of item 

position is examined on the basis of items, and a more detailed picture is tried to be provided. According 

to the results, when the item-position interaction is examined at the item level, the change in the positions 

of approximately 42% of the items in the test significantly affects the probability of answering the item 

correctly. Answering these items one cluster later reduces the probability of correct answers. 

SES can be built using different variables. In the study, it was built by the variables of parental education 

level, home possessions, and highest parental occupation via principal component analysis. According 

to the results, the most important variable related to item position among the variables discussed in this 

study is the SES level of students. In approximately 34% of the items in the study, the item-position 

interaction is related to the SES level of the students. The relationship which occurs in these items 

increases the probability of correct answers. That is, there is a learning effect in students with high SES. 

In the graphs shows that the item position effect has less effect on students whose SES level is 1 standard 

deviation higher than the mean SES level. Given that this variable is continuous, it can be said that 

learning effects occur as the SES level of individuals increases; students become more familiar with the 

items or increase their attention levels during the test. While there are studies in the literature that support 
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a relationship between the item position effect and SES (Nagy et al., 2018), there are also studies in 

which there is no stable relationship between the item position effect and SES (Wu et al., 2019). 

When examining how the probability of answering the item correctly changes according to the item 

position for different gender groups, item-position interactions are associated with gender in 23% of the 

items. In the study, it is found that male students are more affected by item position than female students. 

This result is especially important for education politicians. The reasons for this difference between 

male and female students should be investigated, and necessary studies should be focused on. In studies 

examining the relationship between the item position effect and gender, it is found that male students 

are more affected by the item position effect than female students (Qian, 2014; Nagy et al., 2018; Wu 

et al., 2019). 

When the interaction of the anxiety levels of the students with the item position is examined, it is seen 

that this interaction is significant in 11% of the items, and students with average anxiety levels are less 

affected by the item position. Increasing the level of anxiety reduces the probability of correctly 

answering the items in the later parts of the test. Many students are a bit anxious because of their high 

motivation to get a "good" score. During the test, inevitably, students' anxiety levels may increase as 

items become too difficult or unclear for them to answer. Therefore, when moving on to the next items, 

the anxiety and disappointment caused by the unsolved item may decrease the student's performance 

and the probability of correctly answering the items (McKeachie et al., 1955; Stanley, 1961; Cronbach, 

1984). Smouse and Munz (1968) stated that students with very low or high anxiety levels are affected 

by item position. On the other hand, some studies found that there are no significant interactions between 

anxiety and item position (Berger et al., 1969; Towle & Merrill, 1975). 

When the relationship between the item position effect and the motivation level of the students is 

examined, in approximately 8% of the items, the item-position interaction is associated with the 

motivation level of the students, and this relationship generally increases the probability of the correct 

answer to the items. However, when compared with other individual characteristics investigated in this 

study, the least interaction with the item position effect was seen in the motivation level of the student. 

The motivation variable used in this study is based on the information given by students about their own 

motivation levels. The scores obtained from such scales have limitations that may arise from the fact 

that students have deviated from the real situation (Finn, 2015; Wise & Kong, 2014). In addition, 

although the motivation levels of the students when they start the test are important, the item position 

effect may be more related to the motivation levels of the student during the test (Weirich et al., 2017). 

In some studies, it has been found that the most important variable related to the item position effect is 

motivation (Qian, 2014), while in some studies, the relationship between the item position effect and 

the motivation levels of students is not very clear (Wu et al., 2019). 

Context and position effects are possible sources of scores independent of the test structure (Brennan, 

1992). Therefore, the position of an item should be included in the measurement model as a predictor in 

order to examine whether the item's probability of answering the item correctly depends on the item 

position (Leary & Dorans, 1985; Pomplun & Ritchie, 2004). Brennan (1992) stated that “models that 

include the probability of the existence of context effects should be developed”. Kingston and Dorans 

(1984) suggested that “more general models with item position parameters should be developed”. Davey 

and Lee (2011) stated that “a possible direction for future analysis is to use some IRT models that can 

incorporate item position as a predictor”. PISA 2015 reading data was used in this study. Compared to 

low-stakes exams such as PISA and TIMSS, students' motivation level is higher in high-stakes exams 

where important decisions are made for the future of the student (Wise & DeMars, 2005). For this 

reason, the effect of item position on high-stakes exams can be investigated in future studies. 

PISA is an exam assessing 15-year-old students. In future studies, it can be examined whether the 

developmental characteristics of students are effective in the item position effect. For example, whether 

the student's developmental characteristics (child-early-adult) are related to the item position effect can 

be examined with a longitudinal study. Debeer and Janssen (2013) found that linearly modeling item 

position effects have better model-data fit than non-linear models. Therefore, in this study, the item 

position effect was modeled linearly. However, an item at the beginning of the test and an item at the 

end of the test may not be affected by the item position effect of the same level. That is, the item position 
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effect may increase or decrease during the test. In future studies, the item position effect can be modeled 

more flexibly by non-linear models.  

This study has some limitations. Partially scored items in the analyses were converted to dichotomous 

scoring. The analysis method used in the study is suitable for dichotomously scored items. When the 

studies on the item position effect were examined, it was seen that the partially scored items were 

converted to dichotomous scoring, and the analyses were carried out in this way (Debeer & Janssen, 

2013; Hartig & Buchholz, 2012; Wu et al., 2019). Therefore, converting the partially scored items to 

dichotomous scoring is a limitation of the study. It was observed that 42% of the items in this study 

were significantly affected by the item position effect. This may be due to the analysis method and 

scoring procedures used. In future studies, results obtained using other analysis methods and scoring 

procedures can be compared. In addition, item difficulties and item discriminations are estimated in 

PISA. However, in this study, only the effect of item position on item difficulty was investigated. In 

future studies, the effect of the item position on item difficulty and the effect on item discrimination can 

be examined. 
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Appendix A 

 

Item 

No 

Item Code Item-Position 

Interactions 

Item-Position 

Gender Interactions 

Item-Position 

SES 

Interactions 

Item-Position 

Anxiety 

Interactions 

Item-Position 

Motivation 

Interactions 

1 CR067Q01S -0.101 (0.087)     -0.068 (0.085)      0.003 (0.034)    -0.022 (0.047)   -0.015 (0.044)  

2 CR102Q07S  0.014 (0.084)   -0.061 (0.083)   0.009 (0.033)    0.024 (0.046)    0.020 (0.042)  

3 CR220Q02S -0.307 (0.081)*** -0.011 (0.079)  0.144 (0.034)*** -0.086 (0.043)*   -0.012 (0.040)  

4 CR220Q04S -0.162 (0.079)*   -0.167 (0.078)*   -0.025 (0.031) -0.051 (0.042)   -0.033 (0.040)   

5 CR220Q05S -0.254 (0.083)**  -0.093 (0.080)    0.099 (0.031)**  -0.098 (0.044)*   -0.039 (0.041)  

6 CR220Q06S -0.184 (0.077)*   -0.040 (0.075)  0.000 (0.030)    -0.074 (0.041)  -0.034 (0.039)   

7 CR227Q01S -0.310 (0.083)*** -0.225 (0.081)**   0.050 (0.032)    -0.049 (0.043)    -0.113 (0.043)**  

8 CR227Q02S -0.111 (0.111)   -0.029 (0.114)    -0.005 (0.044)   -0.095 (0.062)    -0.088 (0.060)  

9 CR111Q01S -0.298 (0.079)*** -0.153 (0.079)*    0.047 (0.031)    -0.088 (0.042)*   -0.056 (0.041)  

10 CR055Q01S -0.196 (0.080)*   -0.063 (0.078)     0.089 (0.032)**  -0.057 (0.041)   -0.070 (0.041)  

11 CR453Q01S -0.043 (0.080)  -0.050 (0.078)      -0.020 (0.033)   -0.053 (0.044)     0.118 (0.046)*   

12 CR453Q05S -0.336 (0.082)*** -0.182 (0.083)*    0.111 (0.035)**  -0.105 (0.049)*   -0.119 (0.046)**  

13 CR412Q01S -0.444 (0.101)*** -0.146 (0.093)  0.092 (0.039)*   -0.108 (0.050)*   -0.028 (0.052)    

14 CR412Q05S -0.106 (0.076) -0.155 (0.076)*    0.010 (0.031)    -0.021 (0.043)   -0.004 (0.042)   

15 CR412Q06S -0.152 (0.077)   -0.141 (0.077)    0.048 (0.032)    0.037 (0.045)    -0.002 (0.043)   

16 CR437Q01S  0.039 (0.079)    -0.038 (0.079)      0.065 (0.033)*   -0.059 (0.047)   0.004 (0.044)    

17 CR437Q06S -0.116 (0.076)   -0.140 (0.075)   0.033 (0.031)     0.008 (0.043)     0.030 (0.042)    

18 CR456Q01S -0.549 (0.192)**  -0.352 (0.154)*    0.008 (0.067)    -0.173 (0.086)*   -0.008 (0.091)    

19 CR466Q03S  0.153 (0.146)  0.114 (0.149)     -0.048 (0.056)   0.095 (0.093)     0.051 (0.083)     

20 CR446Q03S -0.238 (0.087)**  -0.038 (0.086)   0.010 (0.033)    -0.095 (0.049)   -0.054 (0.047)    

21 CR432Q06S -0.169 (0.302)  -0.049 (0.343)  -0.135 (0.107)   -0.101 (0.214)    -0.176 (0.162)    

22 CR460Q05S -0.249 (0.079)**  -0.024 (0.080)  0.045 (0.030)    -0.039 (0.046)   -0.083 (0.043)   

23 CR460Q06S -0.172 (0.077)*   -0.076 (0.079)    0.027 (0.030)    -0.035 (0.046) -0.061 (0.043)   

24 CR424Q02S  0.045 (0.087)    0.031 (0.090)   -0.003 (0.035)    0.016 (0.048)    0.031 (0.047)    

25 CR424Q03S -0.012 (0.077) -0.007 (0.081) -0.056 (0.031)   0.038 (0.042)      0.062 (0.041)    

26 CR424Q07S -0.163 (0.086) -0.051 (0.089)   -0.038 (0.036)    -0.003 (0.047)    -0.024 (0.045)   

27 CR404Q03S -0.228 (0.080)**  -0.116 (0.082)   0.031 (0.032)   -0.052 (0.044)   -0.052 (0.042)    

28 CR404Q06S -0.118 (0.080)   -0.081 (0.085)  0.002 (0.033)     0.045 (0.044)   -0.007 (0.043)   

29 CR404Q07S -0.242 (0.117)*   -0.019 (0.120)   0.111 (0.054)*    0.048 (0.063)    -0.100 (0.062)   

30 CR455Q04S -0.404 (0.078)*** -0.169 (0.080)*    0.095 (0.032)**  -0.103 (0.044)*   -0.091 (0.041)*   

31 CR455Q05S -0.368 (0.157)*   -0.119 (0.165)     0.072 (0.068)   -0.098 (0.088)   -0.266 (0.078)*** 

32 CR083Q01S -0.085 (0.077)   -0.174 (0.078)*    0.018 (0.031)      0.020 (0.041)    -0.058 (0.041)    

33 CR083Q03S -0.147 (0.077) -0.143 (0.076)  0.038 (0.031)     0.017 (0.041)     0.089 (0.043)*   

34 CR083Q04S -0.072 (0.076) -0.009 (0.075) -0.008 (0.031)     0.057 (0.041)    -0.054 (0.041)   

35 CR442Q07S -0.177 (0.083)*   -0.150 (0.084)   0.012 (0.033)    -0.017 (0.044)   -0.013 (0.046)   

36 CR245Q01S -0.120 (0.076)    0.049 (0.075)    0.083 (0.031)**  -0.032 (0.041)   -0.025 (0.041)    

37 CR245Q02S -0.276 (0.077)*** -0.198 (0.077)*    0.029 (0.031)     0.006 (0.041)    -0.018 (0.041)  

38 CR101Q01S  0.006 (0.080)  0.013 (0.079)  0.014 (0.033)    -0.008 (0.043)   -0.025 (0.044)    

39 CR101Q02S -0.229 (0.086)**  -0.043 (0.084)    0.054 (0.034)     0.006 (0.046)     0.003 (0.045)    

40 CR101Q03S -0.240 (0.077)**  -0.092 (0.076)   0.036 (0.031)    -0.013 (0.041)    -0.004 (0.041)    

41 CR101Q04S -0.250 (0.080)**  -0.041 (0.079)    0.082 (0.032)**  -0.105 (0.043)*   -0.033 (0.042) 

42 CR101Q05S  0.025 (0.084)   -0.047 (0.084)    -0.028 (0.033)   -0.020 (0.045)     0.063 (0.046)    

43 DR219Q01EC -0.092 (0.088)  0.003 (0.087)    0.076 (0.038)*    0.024 (0.051)     -0.061 (0.048)    

44 DR219Q01C  0.013 (0.087)  0.203 (0.088)*    0.054 (0.037)    -0.055 (0.049)     0.014 (0.049)    

45 DR219Q02C  0.126 (0.093)  0.018 (0.090)   0.039 (0.037)     0.035 (0.052)    -0.003 (0.048)   

46 DR067Q04C -0.048 (0.080) -0.073 (0.082)     0.028 (0.033)    -0.009 (0.046)   -0.000 (0.044)   

47 DR067Q05C -0.157 (0.080) -0.210 (0.083)*    0.087 (0.034)*    0.027 (0.047)    -0.022 (0.044)   

48 DR102Q04C -0.095 (0.114) -0.068 (0.126)     0.045 (0.050)    -0.109 (0.073)    -0.062 (0.065)   

49 DR102Q05C -0.190 (0.106)  -0.022 (0.115)    0.125 (0.052)*   -0.064 (0.065)    -0.115 (0.061)    

50 CR220Q01S -0.290 (0.184) -0.193 (0.231)    0.140 (0.096)    -0.167 (0.120)   0.052 (0.103)   

51 DR227Q03C -0.189 (0.095)*   -0.102 (0.095)    0.028 (0.038)      0.079 (0.054)    -0.080 (0.053)   

52 DR227Q06C -0.172 (0.085)*   -0.002 (0.085)    0.120 (0.036)***  0.001 (0.045)    -0.006 (0.047) 
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53 DR111Q02BC  0.145 (0.110)  0.002 (0.117)     0.032 (0.048)     0.141 (0.058)*    0.091 (0.063)     

54 DR111Q06C -0.312 (0.103)**  -0.428 (0.128)***  0.113 (0.048)*    0.035 (0.056)     -0.064 (0.060)    

55 DR055Q02C -0.225 (0.087)**  -0.183 (0.092)*    0.084 (0.038)*   -0.053 (0.049)    -0.025 (0.049)   

56 DR055Q03C -0.148 (0.097)    -0.111 (0.108)    0.092 (0.045)*   -0.042 (0.056)   -0.133 (0.059)*   

57 DR055Q05C -0.264 (0.081)**  -0.173 (0.084)*    0.083 (0.033)*   -0.057 (0.044)   -0.083 (0.046)   

58 CR104Q01S -0.150 (0.080)   -0.120 (0.082)    0.049 (0.034)   -0.006 (0.044)   -0.055 (0.045)   

59 CR104Q02S -0.037 (0.079)  0.140 (0.079)     0.059 (0.034)    -0.063 (0.044)    -0.012 (0.045)  

60 CR104Q05S  0.143 (0.430)  0.073 (0.422)    -0.057 (0.168)   -0.053 (0.255)   -0.043 (0.253)  

61 DR420Q02C -0.008 (0.078)  0.024 (0.079)     0.003 (0.033)    -0.059 (0.044)    -0.055 (0.043)    

62 DR420Q10C -0.029 (0.082) -0.147 (0.084)    0.126 (0.036)***  0.032 (0.050)     0.047 (0.048)     

63 DR420Q06C -0.080 (0.095)   -0.142 (0.092)    0.029 (0.039)    -0.059 (0.051)    -0.016 (0.050)   

64 DR420Q09C -0.176 (0.086)*   -0.161 (0.083)    0.055 (0.035)     0.036 (0.048)     0.047 (0.047)     

65 DR453Q04C -0.023 (0.081)   0.088 (0.085)    -0.009 (0.035)   0.124 (0.049)*    0.076 (0.047)    

66 DR453Q06C -0.060 (0.079) -0.136 (0.081)    0.087 (0.036)*    0.026 (0.046)   0.048 (0.046)     

67 DR412Q08C -0.161 (0.086) -0.386 (0.097)***  0.117 (0.040)**   0.022 (0.050)     0.042 (0.050)    

68 DR437Q07C -0.172 (0.095) -0.147 (0.103)    0.074 (0.044)   0.014 (0.055)     0.054 (0.057)     

69 DR456Q02C -0.234 (0.095)*   -0.138 (0.090)    0.065 (0.037)    -0.037 (0.046)  -0.029 (0.049)    

70 DR456Q06C -0.041 (0.089)  -0.138 (0.087)    0.083 (0.036)*    0.001 (0.045)    0.052 (0.048)    

71 DR466Q02C -0.047 (0.088)  0.062 (0.090)     0.014 (0.038)    -0.053 (0.051)   0.067 (0.053)    

72 CR466Q06S -0.271 (0.082)**  -0.024 (0.080)    0.092 (0.033)**  -0.043 (0.042)   -0.029 (0.045)   

73 DR446Q06C -0.211 (0.078)**  -0.148 (0.079)    0.086 (0.033)**   0.016 (0.041)    -0.034 (0.043)    

74 DR432Q01C -0.274 (0.088)**  -0.209 (0.083)*    0.099 (0.035)**  -0.017 (0.044)   -0.013 (0.047)   

75 DR432Q05C  0.008 (0.078)   -0.124 (0.078)    0.043 (0.032)    0.014 (0.041)     0.054 (0.044)    

76 DR460Q01C -0.169 (0.081)*   -0.154 (0.084)    0.092 (0.035)**   0.036 (0.044)    -0.015 (0.047)    

77 DR404Q10AC -0.155 (0.085) -0.124 (0.091)    0.095 (0.037)*   -0.010 (0.046)   0.044 (0.048)    

78 DR404Q10BC -0.108 (0.084) -0.059 (0.090)    0.103 (0.038)**  -0.051 (0.047)    0.026 (0.048)     

79 DR406Q01C -0.181 (0.079)*   -0.253 (0.082)**   0.061 (0.031)     0.063 (0.042)     0.017 (0.044)    

80 DR406Q05C -0.098 (0.083) -0.188 (0.090)*   -0.006 (0.033)    0.016 (0.045)    -0.012 (0.047)   

81 DR406Q02C -0.019 (0.102) -0.005 (0.109)    0.008 (0.043)    0.010 (0.057)    -0.007 (0.060)    

82 DR455Q02C -0.224 (0.090)*   -0.053 (0.094)    0.041 (0.037)     0.018 (0.047)    -0.000 (0.050)   

83 DR455Q03C -0.211 (0.093)*   -0.083 (0.095)    0.021 (0.037)     0.023 (0.049)    -0.005 (0.051)   

84 CR083Q02S -0.119 (0.078)    0.003 (0.076)     0.063 (0.032)*   -0.011 (0.044)   -0.030 (0.042)   

85 DR442Q02C -0.224 (0.088)*   -0.199 (0.083)*    0.054 (0.034)    -0.013 (0.048)    0.057 (0.047)    

86 DR442Q03C -0.165 (0.085) -0.197 (0.085)*    0.044 (0.034)    -0.045 (0.048)    0.004 (0.047)     

87 DR442Q05C -0.184 (0.097)  -0.202 (0.113)    0.146 (0.046)**  -0.030 (0.057)   -0.069 (0.054)      

88 DR442Q06C -0.093 (0.090)    -0.157 (0.096)   0.038 (0.037)     0.085 (0.052)     0.067 (0.051)  
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Appendix B 

Item-Position Interaction on Item Basis 
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Appendix C 
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Appendix D 

Item-position-SES interaction on item basis 
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Appendix E 

Item-position-anxiety interaction on item basis 
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Appendix F 

Item-position-motivation interaction on item basis 

 

 

 

 

 


