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Abstract 

Reading comprehension is an important target skill in education. However, there has been criticism 

on the assessment of reading comprehension, mainly on the construct validity. This study attempts 

to consider some of the criticism, aiming to identify task features that either support or impede 

construct relevance, reflected by the psychometric quality indicators item difficulty and item 

discrimination. The main benefit in finding these task features is the potential increase in construct 

validity, and the connected increased coverage of the target skill, providing more valid assessment. 

This study focused on finding these predictive task features in 3F Dutch language comprehension 

exam items (N = 182), aimed at the highest reference level for vocational education, created by Cito 

and administered between 2015 to 2022. The focus was on finding (groups of) task features with 

predictive value for the item parameters from previous research, followed by analyses on the 

relation between task features and item parameters in the present item sample. Subsequently, the 

predictive value of task features for item parameters is analysed and discussed. The focus of the 

present study was on the lexical richness of the text, represented by the proportional complexity, 

based on concept maps. Key findings include text and text content as predictors for item parameters, 

and the degree to which the key is the best possible response (increased discriminative ability, and 

easier item). Regarding item difficulty, the number of plausible response options increased difficulty. 

Other predictors were found in the group of intrinsic task features and access skills.  

Keywords: reading comprehension, predicting item difficulty, predicting item discrimination, 

predictive task features  
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Introduction  

Reading Comprehension: Target Skill and its Assessment 

The importance of reading comprehension as a target skill is emphasised by several 

researchers for different reasons (e.g., Alderson, 2000; Kendeou et al., 2014; Kendeou et al., 2016; 

Niklas et al., 2016; Paris & Hamilton, 2014; Snow, 2002). Snow (2002) found that learners who do not 

master reading comprehension, are prone to have difficulty throughout their work and education. 

Furthermore, the significance of reading comprehension for both academic success and long-term 

success in life is emphasised by Kendeou et al. (2016). Moreover, a basic level of reading 

comprehension is one of the necessities for developing 21st-century skills (Graesser, 2015). Goldman 

and Pellegrino (2015) state contemporary citizens should possess these skills to apply their 

knowledge to solve (new) 21st-century problems.  

Particularly in the context high stakes assessment and for purposes of international 

comparisons, usually, the assessment of students’ reading comprehension involves some form of a 

standardised reading comprehension ability test (Ozuru et al., 2008). These standardised reading 

comprehension ability tests frequently include several short text passages and different multiple-

choice items regarding the contents of these text passages for the test takers to be answered. As 

performing well on these test entails that the test takers both read the text passages and answer 

items regarding the contents correctly, it is assumed these standardised tests are able to measure 

test takers’ reading ability.  

Lately, there has been criticism of the assessment of reading comprehension, where the 

focus is on the assumed decrease in construct validity. Construct validity is acknowledged broadly as 

a key quality of assessment in the field of measurement (Anderson et al., 1991; Snow, 2003) and 

represents the coverage of the target skill, as assessment should measure the stated instructional 

objectives (Downing, 2003). 

 Researchers posit that the measurement of the target skill reading comprehension has been 

reduced to relatively restricted types of items, which include short passage reading and responding 

to multiple-choice items, while searching and destroying false options (Rupp et al., 2006; Snow, 

2003). When the latter is the case, forming a mental representation of the text and considering the 

intention of the author is not required. As a result, the construct validity of reading comprehension is 

threatened. Following this line of criticism, inferences about the test takers’ levels of reading 

comprehension may no longer hold, or only reflect a reduced conception of reading comprehension, 

because of the limited task model behind reading comprehension items.  
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Therefore, research on the quality of reading comprehension assessment is necessary in 

order to identify those task features of reading comprehension items that either support or impede 

claims about test takers’ reading comprehension skill. More specifically, the current study aimed to 

explore and classify item features related to psychometric evidence these items elicit, indicated by 

item difficulty and item discrimination, in a standardised reading comprehension ability test. 

Estimates of item difficulty and item discrimination are yielded through item analysis and are used to 

determine the quality of items quality in a systematic manner (Saswati, 2021). Firstly, item difficulty 

in the classical theory (as expressed by p-value) refers to the proportion of test takers that correctly 

responded to a certain item (e.g., Bibler Zaidi et al., 2018). A high value indicates a relatively high 

number of test takers answered the item correctly: the corresponding item is therefore a relatively 

easy item. Secondly, item discrimination, as represented by a discrimination index, rir-value in 

classical test theory and the beta-parameter in item response theory, informs about the evidence 

strength of an item (e.g., Bibler Zaidi et al., 2018). The higher the discrimination parameter, the 

better an item discriminates between test takers, who perform high and low respectively on the test 

(as used by Cito). As a minimal value required of item-rest correlations for maximum performance or 

cognitive tests, some rules of thumb mentioned are .20, .30 or .40 (Zijlmans et al., 2018).  

Theory-Driven Approach: Evidence-Centred Design Framework 

Past research has focused on a variety of issues regarding the validity of assessment, and in 

particular standardised reading comprehension tests (Ozuru et al., 2008). The focus of research was 

both on the texts (e.g., length and structure), and the corresponding items (more specifically, the 

item format). More recently, research has also included research from other fields, such as the field 

of technology, and the field of cognitive psychology (Mislevy et al., 2003; Mislevy & Haertel, 2007). In 

their evidence-centred design (ECD) framework, multiple interconnected models have to be aligned 

in order to ensure high-quality assessment (Mislevy et al., 2003). A limitation in one of the models 

can have an impact on the assumptions made regarding test takers’ performance, thereby 

threatening claims about the test takers’ target skill, and hence threatening assessment validity. In 

that sense, this framework can help to obtain insights about the factors that influence the quality of 

assessment.  

In the current study, the ECD framework was applied to investigate the assessment of 

reading comprehension. Within this framework, systematic construction of a cognitively based task 

model is stressed in order to cover the target skill. This framework has been applied by researchers in 

different contexts to evoke mental activities based on tasks with different purposes in varying 

contexts (Roelofs, Emons, et al., 2021). Applying the ECD framework will enable evidentiary 

arguments in order to underpin the assessment of reading comprehension as a target skill. More 
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specifically, in this study task features of reading comprehension items are identified and coded, as 

part of a coding system that represents and ad posteriori description of the underlying task model. 

Ad posteriori includes both task features that were intentionally used a manipulated (such as test 

types and response) and features that were implicitly used or features that slipped unintentionally 

(such as incomplete key responses). As stated before, the impact of these task features on item 

difficulty and item discrimination is studied.  

Using Task Features as Item Parameter Predictors  

Task features, or task model variables, have been found to affect item difficulty and item 

discrimination (Roelofs, Emons, et al., 2021). Task model variables are described as those task 

features that “are important for designing, calibrating, selecting, executing, and scoring it (the task)”  

(Mislevy et al., 2003, p. 23). The variables are related to describing the task itself, including the task 

environment. Identifying the task features and their positive or negative impact on the psychometric 

quality of an item, will help test constructors to enhance quality of items (Roelofs, Emons, et al., 

2021). This implicates items that have a relatively high evidence strength, across various levels of 

difficulty. Enhanced quality items will in the end also be beneficial for test takers, as their reading 

comprehension skill is measured more validly and will provide bespoke information to act on. In the 

current study part of the criticism on the assessment of reading comprehension is addressed, by 

investigating the impact of those task features on item difficulty and item discrimination, which are 

assumed to have negative effects on construct validity. 

The Present Context: 3F Dutch Reading Comprehension Exams 

Following a theory informed approach, the present study focuses on 3F Dutch reading 

comprehension exams for Dutch vocational education in the Netherlands, for which test data have 

been collected for almost ten years. Dutch reading comprehension exams are constructed under 

supervision of the Dutch Committee for Testing and Evaluation (CvTE) by Cito, the central institute 

for assessment development in the Netherlands (Cito, 2022a). These central exams are administered 

online at five moments throughout the school year. Dutch language is a mandatory school subject at 

all four levels of Dutch vocational education (Cito, 2022b). The central exam for Dutch language for 

Dutch vocational education level 4 (the highest level) aims to measure mastery of the third level (3F) 

of language competence, as defined in the Dutch framework that encompasses four levels of 

language competence. The framework was set up by the Dutch government in order to guide and 

improve language education at Dutch schools (Rijksoverheid, 2022). The so-called reference level 3F 

represents a proficient language user, who is able to be a self-employed professional, or a starting 

student in higher professional education (College voor Toetsen en Examens, 2017). Moreover, the 

Dutch Committee for Testing and Evaluation has specified general learning outcomes for language 
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users on the reference level 3F on several target skills, including understanding, interpreting, 

evaluating, summarising, and looking up, which can be found in Annex 1. 

Previous researchers developed a coding system for the items of 3F Dutch reading 

comprehension exams using different task features (Roelofs, Postulart, et al., 2021). This study will 

build on this work, by extending the coding system with additional task features, specifically those 

regarding the text information. In doing so, this study aims to explore the relations between task 

features on the one hand and the item difficulty and item discrimination on the other hand, in order 

to evaluate and subsequently optimize the quality of reading comprehension assessment. To reach 

this aim, the research question is: “To what extent do (groups of) task features predict item difficulty 

and item discrimination in 3F Dutch language reading comprehension exams in secondary vocational 

education in the Netherlands?”  

Building up to formulating an answer to this main research question, first, the focus will be 

on what (groups of) task features can be found to predict item difficulty and item discrimination in 

Dutch language reading comprehension exams. After an extensive description of previous research in 

both 2F and 3F Dutch language comprehension exams, the focus will be on the relation between 

these task features and the item parameters, as analysed in the present study. The focus is to find 

out to what extent the (groups of) task features are related to item difficulty and item discrimination 

in 3F Dutch language reading comprehension exams. The relations found between both (groups of) 

task features and item parameters will help to give a clue as to which task features might be 

predictive for either item difficulty, item discrimination, or both. The study will then focus on 

answering the main research question: “To what extent do (groups of) task features predict item 

difficulty and item discrimination in 3F Dutch language reading comprehension exams in secondary 

vocational education in the Netherlands?”  
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Theoretical Framework 

Challenges In Reading Comprehension Assessment 

There are several challenges in developing satisfactory reading comprehension assessments 

(Snow, 2003). This section focuses on two main challenges in assessing reading comprehension, 

focused on the complexity of this target skill and related research challenges. A first challenge in 

reading comprehension assessment is that reading comprehension is a complex and multicomponent 

skill (e.g., Kendeou et al., 2016; Perfetti & Stafura, 2014). Reading comprehension comprises a 

complex combination of linguistic, cognitive, and metacognitive processes that are used by the 

reader to construct meaning from written texts (Van den Broek et al., 1995). To understand written 

text, a reader must draw inferences using relevant previous knowledge, recognise the text’s 

structure and consider the objectives and motivations of a text’s author (Graesser, 2015). Aiming to 

measure test takers’ reading comprehension, Kintsch and Van Dijk (1978) describe how all these 

processes result in a mental representation reflecting the overall meaning of the text, often referred 

to as the ‘situation model’. Snow (2003) mentions there is a need to identify reading comprehension 

processes, such as inferencing, and the integration of new information with present knowledge, and 

distinguish them from other skills involved with reading comprehension. These skills are for example 

one’s knowledge of vocabulary, knowledge about the domain, and the decoding skills. 

As a second challenge in reading comprehension assessment, it is mentioned that the target 

domain itself is complicated, which makes it difficult to achieve construct validity (Snow, 2003). Snow 

(2003) also mentions that it is unlikely that all researchers and practitioners will agree fully on the 

definition of “real comprehension”, which causes choosing or creating comprehension measures to 

be very challenging. In addressing the reading comprehension skill, the present study adopted the 

following definition of reading comprehension: “the process of simultaneously extracting and 

constructing meaning through interaction and involvement with written language” (Snow, 2002, p. 

14).  

Confronting challenges in reading comprehension assessment 

 Messick (1996) discussed how to confront issues regarding the complicated and multifaceted 

character of validity in testing complex psychological constructs (e.g., reading comprehension). In 

particular, six dimensions of construct validity are highlighted: (1) content, (2) substantive, (3) 

structural, (4) generalisability, (5) external, and (6) consequential. Regarding these six dimensions, it 

is argued all dimensions are needed to improve understanding of strengths and weaknesses in 

assessment.  
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In line with these different dimensions of construct validity, researchers have examined 

issues related to validity, frequently aimed at the item format used: multiple-choice items. For 

various reasons, this item format is considered detrimental for making valid claims about the target 

skill reading comprehension. Several researchers claims that multiple-choice items focus only on a 

certain passage of the text (Rupp et al., 2006; Snow, 2003). These type of items fall short in both 

accurately eliciting the targeted comprehension processes as these occur in reading in practice, and 

in how these address all necessary skills and abilities for comprehension (Snow, 2003). Ozuru et al. 

(2008) mention two approaches regarding research into the validity of item formats (e.g., multiple-

choice items, open items) in measuring reading comprehension: a statistical approach and a process 

oriented (a more experimental) approach. On the one hand, research that applies a statistical 

approach focused on explaining the variance in reading comprehension item difficulty, as a function 

of different item formats. On the other hand, research using the process-oriented approach apply 

think-aloud procedures. In these studies, test takers verbalise their thoughts while answering items 

in different formats, thereby highlighting mental processes that are involved in solving these tasks 

and evaluating to which these represent processes deemed essential for reading comprehension. The 

latter approaches applies knowledge from the field of cognitive psychology (Mislevy et al., 2003; 

Mislevy & Haertel, 2007).  

Evidence-Centred Design Framework 

In this study, the evidence-centred design (ECD) framework is used to study the 3F Dutch 

reading comprehension exams. This framework has been previously applied to Dutch driving theory 

exams (Roelofs, Emons, et al., 2021). The ECD framework provides insights from different disciplines, 

such as measurement, technology, and cognitive psychology, to help designers construct educational 

assessments of higher validity (Mislevy et al., 2003; Mislevy & Haertel, 2007). Even though the ECD 

framework defines multiple interconnected models, the current study focuses on three models of 

the ECD framework: the student model, the task model, and the evidence model.  

The student model is about what is measured: defining one or more variables associated with the 

knowledge, skills, and competencies intended to be measured (Mislevy et al., 2003). These variables 

are therefore about students’ characteristics. The task model in this study can be described as the 

task environment in which students demonstrate evidence for their reading comprehension skill 

(Mislevy & Haertel, 2007). This model focuses on where to measure the defined variable(s) from the 

student model. The task model also consists of a description of essential task features, also called 

task model variables.  

Bridging the student model and the task model, is the evidence model. This model explains 

how to obtain evidence (i.e., values of observable variables, which are characteristics of 
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performance) from the behaviour of test takers in the context of their task (Mislevy et al., 1999). 

Moreover, the evidence model models the relationship between both the observable variables and 

the variables defined in the student model. More specifically, the measurement model describes how 

the observable variables are statistically dependent on the student model variables. The evidence 

model contains both evidence rules and a measurement (or statistical) model (Mislevy et al., 2003). 

Evidence rules are about describing observable variables, illustrating a test taker’s performance on a 

certain task, with information on how these observations are scored (Mislevy et al., 1999). The 

measurement model offers information about the link between the student model variables and the 

observable variables, e.g., the measuring of the reading comprehension skill and the relation to the 

response on an item. In this study, the measurement model will help to make a connection between 

the target skill reading comprehension (student model), and the task model (specifically, the task 

features), by applying the psychometric parameters item difficulty and item discrimination. In this 

sense, this study contributes to reasoning with evidence about what task features of exam items 

bring about, by studying variations in item difficulty and item discrimination and relating these to 

task features. 

Task Features Predicting Item Difficulty  

Task features in Dutch language exams for reading comprehension and their predictive value 

for item difficulty have been investigated previously. This section will highlight the main findings of 

research into Dutch reading comprehension exams, on both reference level 2F and 3F.  

2F Dutch comprehension exams 

 Roelofs, Keune, et al. (2021) studied predictive task features for item difficulty and item 

discrimination for 2F Dutch comprehension exams. In general, it was found that four groups of task 

features were predictive for item difficulty: text features, intrinsic task features, access skills, and 

item presentation features. Text features include the number of sentences or words in a text, the 

average sentences length and word length in a text, and the type token ratio: the proportion of 

unique words in a text to its overall word count). As a task feature on the text level, it was found that 

the lexical richness of the text, expressed by a so called type token ratio, increased item difficulty 

(Roelofs, Keune, et al., 2021). Roelofs, Keune, et al. (2021) mention another promising substantive 

text feature: propositional complexity. This measure reflects the density of the number of 

propositions (concepts and relationships) in a text. The present study includes several measures 

related to propositional complexity in the (text) task features. These measures are computed based 

on previously constructed concept maps, and further explained in the methods section.  
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Next to text features, intrinsic information processing task features, considered intrinsic to reading 

comprehension, were found to impact item difficulty. These intrinsic task features involved the scope 

of information to be used and the type of information task to be performed, both of which may elicit 

different amount of cognitive load for the reader. In descending order, the following intrinsic task 

features caused an increase in item difficulty: the number of inferences to be formed, the assessment 

of propositions or arguments following the text, the amount of necessary information needed to 

answer an item concerning the entire text rather than individual passages, the organisation of 

information (elements) is central, the item focuses on determining rations between numbers, the 

item focuses on drawing a conclusion based on a combination of informative elements, or the item 

focuses on performing a task based on the (full) text or a text passage (Roelofs, Keune, et al., 2021). 

Conversely, when an item focuses on retrieving explicit information, the item tend to be easier 

(Roelofs, Keune, et al., 2021).  

The third group of task features involves the extent to which access skills are needed to 

reason correctly to the item. It was found that if answering an item required an additional (access) 

skill, the item became more difficult (Roelofs, Keune, et al., 2021). The authors noted that reliance on 

access skills, as these cause increased extraneous task load, should be avoided.  

Finally, item presentation features impacted item difficulty. These involved features such as the 

degree to which the key represents the best possible response, whether or not eliminating response 

options is necessary, and the number of plausible response options. It was found the number of 

substantively plausible distractors contributed to an increased item difficulty.   

Lieverse (2021) further investigated predictive task features of item difficulty and item 

discrimination for 2F Dutch reading comprehension exams. Building on Roelofs, Keune, et al. (2021), 

Lieverse (2021) included propositional complexity of the texts used. Several propositional text 

features were found to influence item difficulty: both the number of centralised information 

elements and the type token ratio increased item difficulty, whereas the total number of information 

elements caused a decrease in item difficulty. In addition, access skills tended to increase item 

difficulty. Lastly, the largest effect on item difficulty was found for inferences. An increase in the 

number of inferences to form in order to respond correctly to an item, causes an item to become 

more difficult.  

3F Dutch comprehension exams 

Roelofs, Postulart, et al. (2021) investigated the predictive value of task features for item 

difficulty and item discrimination in 3F Dutch comprehension exams. In their study, Roelofs, 

Postulart, et al. (2021) created concept maps to explore the relationship between information 



14 
 

elements present in a text on the one hand and the item difficulty and item discrimination on the 

other hand (propositional complexity). In doing so, they also distinguished both information 

elements and relationships, explicit or implicit in nature. More specifically, the implicit elements or 

relationships refer to elements or relationships that are not explicitly stated in the text but have to 

be inferred by the reader. 

Roelofs, Postulart, et al. (2021) found several task features with a predictive value for item 

difficulty, both increasing or decreasing item difficulty. Regarding task features related to the concept 

maps, the presence of the actor relationship type decreased item difficulty. Additionally, they studied 

the impact of information task features as intrinsic features. In line with previous research in 2F 

Dutch reading comprehension exams, the number of types of inferences to make caused an increase 

in difficulty for the item. A third group of task features had the largest contribution to item difficulty, 

both positive and negative: the item presentation features. On the one hand, the number of 

substantively plausible distractors increased item difficulty, similar to research at reference level 2F 

(Roelofs, Keune, et al., 2021). On the other hand, the degree to which the key is the best possible 

response, indicates an easier item. I.e., the more accurate the key is, the easier the item is. Finally, in 

the group related to access skills, the feature deducing meaning from punctuation marks, increased 

item difficulty.   

Overview of (groups of) task features predicting item difficulty 

To summarise, in Table 1.1, an overview of the (groups of) task features found to predict 

item difficulty in the cited Dutch studies is given. Note: an increase in item difficulty is indicated by a 

plus (+), whereas a decrease in item difficulty is indicated by a minus (-).  

Table 1.1 

Overview of the (groups of) task features found to predict item difficulty 

Groups of task 
features 

2F, Roelofs, Keune, et al. (2021) 2F, Lieverse (2021)  3F, Roelofs, Postulart, et al. 
(2021) 

Text features* • type token ratio (+) • number of centralised 
information elements (+) 

• type token ratio (+) 

• total number of 
elements (-) 

• presence of the actor 
relationship type (-) 

Intrinsic task 
features 

• number of inferences to form (+) 

• assessment of propositions or 
arguments following the text (+) 

• amount of necessary information 
needed to answer an item 
concerning the entire text rather 
than individual passages (+) 

• organisation of information 
(elements) is central (+) 

• determining rations between 
numbers (+) 

• number of inferences to 
form (+) 

• number of types of 
inference to make (+) 
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• drawing a conclusion based on a 
combination of informative 
elements (+) 

• retrieving explicit information (-) 
Access skills  • answering an item required an 

additional (access) skill (+) 
• requires an additional 

access skill (+) 
• deducing meaning from 

punctuation marks (+) 
Item presentation 
features 

• number of substantively plausible 
distractors (+) 

 • degree to which the 
key is the best possible 
response (-) 

• number of 
substantively plausible 
distractors (+) 

*In the 2F report by Lieverse (2021) and the 3F report by Roelofs, Postulart, et al. (2021), also text features based on the 
concept maps were included 

Task Features Predicting Item Discrimination 

Task features in Dutch language exams for reading comprehension and their predictive value 

for item discrimination have been investigated previously. This section will highlight the main 

findings of research into Dutch comprehension exams, on both reference level 2F and 3F.  

2F Dutch comprehension exams 

Roelofs, Keune, et al. (2021) studied predictive task features for item difficulty and item 

discrimination for 2F Dutch comprehension exams. With regard to item discrimination, some 

predictive task features both increasing and decreasing the evidence strength were found (Roelofs, 

Keune, et al., 2021). Task features found were in the group of the intrinsic task features, the item 

presentation features, and the target skill. For the intrinsic task features, it was found that when 

there is a follow-up task (or application task) based on textual information, the evidence strength is 

increased. However, when there is no direct information task, but a contemplative task transcending 

the text, evidence strength decreased. Regarding the item presentation features, these played the 

strongest part in predicting item discrimination. On the one hand, it was found that the degree to 

which the key is the best possible response, indicates an item with higher evidence strength. On the 

other hand, when an item requires eliminating response options, evidence strength is decreased. For 

the group of the target skill, two features were found to impact item discrimination. First, when an 

item concerns the ability to establish relationships between textual information and general 

knowledge, or building a situation model, evidence strength increased. Second, when an item 

concerns the ability to make relationships between text passages, evidence strength decreased.  

Lieverse (2021) further researched predictive task features of item difficulty and item 

discrimination for 2F Dutch reading comprehension exams, also including propositional complexity 

on a text level. Two text features related to the lexical richness of the text were found to influence 

item discrimination: the number of the contrast relationship type increased evidence strength, 

whereas the number of the non-directly observable characteristics element decreased evidence 

strength. Regarding the underlying information literacy, it was found an item focused on retrieving 
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social-communicative meaning decreased evidence strength. The main contribution to item 

discrimination was found for a certain text topic. Other significant contribution was from the group 

of item presentation features. The degree to which the key is the best possible response, indicates an 

item with higher evidence strength (similar to Roelofs, Keune, et al., 2021). Lastly, in the group of 

target skill, in line with Roelofs, Keune, et al. (2021), it was found that items concerning the ability 

relating text passages and texts had decreased evidence strength, as opposed to the ability relating 

between textual information and common knowledge, which increased the evidence strength.  

3F Dutch comprehension exams 

Roelofs, Postulart, et al. (2021) investigated the predictive value of task features for item 

difficulty and item discrimination in 3F Dutch comprehension exams, and created concept maps to 

further explore lexical richness of texts. Roelofs, Postulart, et al. (2021) found several task features 

with a predictive value for item discrimination, both increasing or decreasing item discrimination. 

Regarding the task features related to the concept maps, it was found the degree to which 

relationships are implicit, caused a decrease in item discrimination (i.e., evidence strength). A second 

group of task features were intrinsic task features. In this group, matching a supporting argument 

with a point of view, also caused a decrease in evidence strength. 

Other predictive task features found had a positive influence on the evidence strength. The 

target skill feature drawing conclusion based on (parts of) the text, and the access skill feature 

meaning of words is explicitly asked for, both caused a moderate increase in evidence strength. The 

item presentation feature the degree to which the key is the best possible response, showed the 

biggest (positive) contribution to evidence strength.  

 

Overview of (groups of) task features predicting item discrimination 

To summarise, in Table 1.2, an overview of the (groups of) task features found to predict 

item difficulty is given. Note: an increase in item discrimination is indicated by a plus (+), whereas a 

decrease in item discrimination is indicated by a minus (-).  

Table 1.2 

Overview of the (groups of) task features found to predict item discrimination 

Groups of task 
features 

2F, Roelofs, Keune, et al. (2021) 2F, Lieverse (2021)  3F, Roelofs, Postulart, 
et al. (2021) 

Text features*  • number of the contrast 
relationship type (+) 

• number of the non-
directly observable 
characteristics element 
(-) 

• text topic (+) 

• degree to which 
relationships are 
implicit (-) 
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Intrinsic task 
features 

• follow-up task (or application task) 
based on textual information (+) 

• no direct information task, but a 
contemplative task transcending 
the text (-) 

• retrieving social-
communicative 
meaning (-) 

• matching a 
supporting 
argument with a 
point of view (-) 

Access skills   • relating text passages 
and texts (-) 

• relating between 
textual information and 
common knowledge (+) 

• meaning of words 
is explicitly asked 
for (+) 

Target skill • ability to establish relationships 
between textual information and 
general knowledge, or building a 
situation model (+) 

• ability to make relationships 
between text passages (-) 

 • drawing conclusion 
based on (parts of) 
the text (+) 

Item 
presentation 
features 

• degree to which the key is the best 
possible response (+) 

• requires eliminating response 
options (-) 

• degree to which the 
key is the best possible 
response (+) 

• degree to which 
the key is the best 
possible response 
(+) 

*In the 2F report by Lieverse (2021) and the 3F report by Roelofs, Postulart, et al. (2021), also text features based on the 

concept maps were included 

 

The Use of Concept Maps to Represent the Situation Model 

 It was found in previous research that both the topic and content of a text induced 

differences in item difficulty (Roelofs, Keune, et al., 2021). Furthermore, Roelofs, Postulart, et al. 

(2021) explored the relationship between information elements and textual relationships and both 

item difficulty and item discrimination. The present study created data on additional task features, 

based on these concept maps. Specifically, per item, it will be coded which part(s) of the situation 

model, the mental representation that reflects the overall meaning of a text, as displayed by the 

concept maps, are needed in order to correctly respond to the item.  

 Concept maps are “graphical tools for organising and representing relationships between 

concept indicated by a connecting line linking two concepts” (Novak & Cañas, 2007, p. 29). Overall, a 

concept map is created keeping in mind the area of knowledge that is to be mapped, represented by 

a so-called focus question, after which key concepts are selected. More specifically, a concept is 

defined as “a perceived regularity (or pattern) in events or objects, or records of events or objects, 

designated by label” (Novak & Cañas, 2007, p. 33). The concepts are linked by a connecting line, 

where either linking words or phrases describe the relationship between two concepts. Two 

concepts with a connecting line describing the relationship between those two concepts is referred 

to as a proposition. In more detail, propositions are “statements about some object or event in the 

universe, either naturally occurring or constructed. Propositions contain two or more concepts 

connected using linking words or phrases to form a meaningful statement” (Novak & Cañas, 2006, p. 

1). Moreover, concepts and propositions are mostly organised from more general, to more specific 

(so hierarchically) (Novak & Cañas, 2006, 2007).  
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 Concept maps were initially developed to gain insight in changes in children’s knowledge of 

science (Novak & Musonda, 1991). Concept maps helped the researchers to represent the children’s 

knowledge, and therefore supported the identification of changes in children’s understanding of 

science concepts. These concept maps were based on the assimilation theory in meaningful learning 

and retention processes by Ausubel (1963, 2000). He mentioned that within learner’s cognitive 

structure, newly learned materials have to be related to concepts that are already existing in the 

cognitive structure (Ausubel, 1963, 2000). Relating the newly learned materials to existing concepts 

in one’s cognitive structure, and the adapting of the newly learned materials to fit in one’s cognitive 

structure is also called the principle of assimilation (Ausubel, 2000).  

 The present study considers previously created concept maps by Roelofs, Postulart, et al. 

(2021) as expert concept maps, and uses them as a proxy for an expert situation model. As concept 

maps represent a (personal) situation model, whether a concept map is a correct proxy of a situation 

model is an arbitrary decision. In the end, the concept map will be a mental representation of the 

overall meaning of the text, according to the creator of the concept map. However, as was suggested 

by Roelofs, Postulart, et al. (2021), it is expected that there might be concept maps (per text) that 

experts can agree upon, representing the area of knowledge that is to be mapped. I.e., it is expected 

that there are concept maps on which experts can agree that they represent the essence of the 

corresponding text.      
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Methods 

Selected Items and Associated Exam Data 

In the present study, two hundred items from eighteen texts originating from Dutch 3F 

reading comprehension exams were included. Out of an existing exam data set, pertaining response 

data for over twelve hundred items, an item sample of two hundred was drawn, following previous 

procedures described by Roelofs, Postulart, et al. (2021). The item sample was administered 

throughout various exam forms, and response data had been collected between 2015 and 2022.  

In order to arrive at a representative sample of Dutch 3F reading comprehension items, a 

balanced selection was made representing both the original distribution of p-values and rir-values, 

and the representation of content categories, including text domain and text genre. Table 2 provides 

an overview of the texts included in the present study, with the corresponding number of items and 

item parameter values. The related item parameters used were pooled values as estimated in item 

analyses across various exam versions as administered throughout the indicated period.  

Table 2 

Overview of texts included in the present study, with their corresponding number of items and mean 

item parameter values 

Text 
Number 
of items 

Mean  
p-value 

Mean  
rir-value 

A 12 63.0 23.6 
B 12 49.2 12.8 
C 12 57.3 11.8 
D 11 71.2 17.6 
E 12 56.2 7.6 
F 9 67.1 17.6 
G 12 58.6 13.1 
H 12 67.2 14.2 
I 12 71.6 17.2 
J 12 60.9 12.4 
K 12 75.5 16.1 
L 12 67.7 21.8 

M 9 63.6 17.6 
N 9 83.9 22.2 
O 9 62.0 20.3 
P 12 50.9 8.5 
Q 9 48.2 19.1 
R 12 64.0 17.7 

Overall 200 63.0 15.9 
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Regarding the representation on content categories, Table 3 provides an overview for both 

the exam and the present study. It was attempted to obtain somewhat similar proportions for the 

text domains in the present study, as compared to the proportions.  

Table 3 

Overview of the representation of the texts based on the text domains, for both the exam and the 

present study 

 In exam   In study 

  N Proportion  N Proportion 

1 – Political / legal 5 .15  3 .17 
2 – Economy 22 .15  2 .11 
3 – Social / societal 24 .40  8 .44 
4 – Vital citizenship 7 .15  3 .17 
5 – Career 3 .15  2 .11 

Overall 61 1   18 1 

 

Next, from the sample of two hundred items, several items (i.e., twelve) were removed 

because they had been neutralised by Cito for mall functioning or due to substantial errors. 

Subsequently, six items were removed from the data file because these involved a small group of 

items with quite a different response format, in this case, matrix items, involving multiple statements 

to be rated in one item. After removal of these items, 182 items remained in the sample. Table 4 

provides a full overview of the texts included, with per text the number of neutralised items, matrix 

items, the item parameter values, and text domain. Regarding the item parameters, the reduction in 

item sample caused the mean p-value of all items to increase from 63.0 to 63.2; the mean rir-value of 

all items increased from 15.9 to 16.5. The rir-value will be reported on a scale from 0-100, as is the 

standard at Cito. With regards to the p-value, the notation on a scale of 0-100 will be used 

throughout the rest of this study.  
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Table 4 

Overview of included texts, with their corresponding number of items, number of neutralised items, 

number of matrix items, item parameters, and text domain 

Text 
Number 
of items 

Number of 
neutralised items 

Number of 
matrix items 

Mean  
p-value 

Mean  
rir-value 

Text domain 

A 12 0 0 63.0 23.6 1 – political / legal 
B 12 0 0 49.2 12.8 5 – career 
C 12 0 0 57.3 11.8 5 – career 
D 10 0 1 72.5 17.6 4 – vital citizenship 
E 11 1 0 57.6 8.8 3 – social / societal 
F 8 1 0 63.0 17.6 2 – economy 
G 11 0 1 62.9 13.8 4 – vital citizenship 
H 10 2 0 67.0 17.0 3 – social / societal 
I 9 3 0 72.2 18.9 3 – social / societal 
J 12 0 0 60.9 12.4 4 – vital citizenship 
K 11 1 0 73.3 16.0 1 – political / legal 
L 12 0 0 67.7 21.8 1 – political / legal 
M 8 1 0 59.0 17.6 2 – economy 
N 8 0 1 85.3 20.9 3 – social / societal 
O 8 0 1 60.1 20.1 3 – social / societal 
P 9 3 0 56.6 13.7 3 – social / societal 
Q 8 0 1 45.3 19.0 3 – social / societal 
R 11 0 1 66.9 17.6 3 – social / societal 

Overall 182 12 6 63.2 16.5 - 

 

Coding task features 

In order to investigate the contribution of the task features to item difficulty and item 

discrimination of coding scheme for item features was developed based on Roelofs, Postulart, et al. 

(2021). This coding scheme organised as a form per item, provided a comprehensive overview of all 

task features involved with a certain item, as well as the p-value and rir-value. In Annex 2, an 

example of such a form in Microsoft Access is presented. For the present study, in total, twelve 

groups of task features were distinguished, mostly based on Roelofs, Postulart, et al. (2021). These 

were groups of features regarding: proposition, type of relationships, text content, information task, 

type of inferences, number of inferences, meta task, implicit language task, explicit language task, 

presentation, and target skill. Regarding the task features, a total of 58 features were included, 

divided over twelve groups (see Table 5). The present study mainly focused on creating extra task 

features based on the previously constructed concept maps by Roelofs, Postulart, et al. (2021). In 

total, 26 features out of the total of 58 features were created and scored in the present study (45%). 

These extra features were concentrated around coding propositions needed by test takers to arrive 

at the correct response. This will be elaborated upon in the upcoming section.  
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Table 5 

Overview of the groups of task features and the number of features included   

Groups of task 
features 

Number of 
features in group 

Adopted from Roelofs, 
Postulart, et al. (2021)  

Proposition  5 No 

Type of relationships 21 No 

Text content – Text 1 Yes 

Text content – Domain 1 Yes 

Information task  9 Yes 

Types of inferences 4 Yes 

Number of inferences 1 Yes 

Meta task 3 Yes 

Implicit language task 3 Yes 

Explicit language task  2 Yes 

Presentation features 7 Yes 

Target skill 1 Yes 

Total 58 - 

 

Table 6 further elaborates on the groups of task features, and also lists the item features 

included per group. The following sections first focus on the features regarding the proposition and 

the type of relationships, and more specifically on the coding process of these propositions (deemed 

necessary to arrive at a correct response to the item). The focus then shifts to the coding scheme for 

task features as developed by Roelofs, Postulart, et al. (2021).  

Table 6 

An overview of all item features per group 

Group Item features 

Proposition  • Number of propositions needed in order to correctly answer the item 

• Number of implicit information elements involved with correctly 
answering the item 

• Number of implicit relationships between information elements 
involved with correctly answering the item 

• Total number of both implicit information elements and relationships 
involved with correctly answering the item 

• Number of different types of relationships involved with correctly 
answering the item 

Type of relationships • Kind/type  

• Characteristic/feature 

• Actor 

• Effect 

• Causal 

• Temporal 
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• Example/illustration 

• Concluding 

• Evaluative 

• Means-goal 

• Motive 

• Explanatory 

• Location 

• Source (of information) 

• Recipient 

• With respect to 

• Contrasting 

• Condition 

• If-then 

• Implying 

• Others 

•  

Text content - Text • Name of the corresponding text 

Text content - Domain • Text domain Dutch vocational education 

Information task  • Finding justification 

• Similarities and differences 

• Matching a point of view with a supporting argument 

• Separating relevant information 

• Searching for literal information 

• Meta task 

• Selecting a written summarising sentence 

• Finding arguments (including advantages and disadvantages) 

• Drawing a conclusion based on a combination of information 
elements 

Type of inferences • Connecting information 

• Filling an information gap with factual knowledge 

• Deriving new information by logic reasoning 

• Finding a subordinate label 

Number of inferences • Number of inferences 

Meta task • Argumentation theory 

• Text structure 

• Social communicative meaning making  

Implicit language task  • Meaning of words 

• Expression(s) 

• Derive meaning of punctuation marks 

Explicit language task  • Meaning of words 

• Expression(s) 

Presentation features • Key is the best possible response 

• Eliminating response options is necessary 

• Number of plausible response options (plausible distractors) 

• Overlap between key and textual information mentioned 

• Overlap distractors with textual information mentioned 

• Overlap between item stem and the key 

• Overlap between item stem and distractors 

Target skill • Cluster 
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Coding propositions deemed necessary to arrive at a correct response to the item 

As was found in previous studies (e.g., Lumley et al., 2012), students have to either identify 

or infer some necessary information based on the mental representation of the text in order to arrive 

at a correct response on a comprehension item. In the present study, previously created expert 

concept maps by Roelofs, Postulart, et al. (2021) were considered as a plausible representation of 

the text content. These expert concept maps exist of networks of propositions each consisting of 

concept 1, concept 2 and the connecting relationship between these concepts. Some of the concepts 

and the relationships between them are not literally stated within the text but needed to be inferred 

(i.e., implicit concepts or relationships). In drawing the concepts, using the program CmapsTools, an 

implicit concept or relationship was expressed by using dashed squares for the concepts and dashed 

lines for the relationship. Moreover, implicit concepts or relationships included “(I)”. When it was 

applicable, also the section number was noted in the concept or relationship space (see Figure 1 for 

an example).  

Figure 1 

A small part of the expert concept map of one of the texts (Text O) 

 

Furthermore, some overarching concepts were indicated in a blue colour, and could be 

unfolded to display the complete network (see Figure 2). A blue coloured concept can be seen as a 

higher order concept, which includes a small network of propositions and relationships.  
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Figure 2 

The concept “Earthquakes due to gas extraction in Groningen”, as elaborated upon in the expert 

concept map of one of the texts (Text O) 

 

Before coding the propositions deemed necessary to arrive at a correct response to the item, 

the expert concept maps were thoroughly checked, and some additions were made to some expert 

concept maps to make them better suit the other concept maps. I.e., it was observed that in some 

expert concept maps, the concepts used were more overarching concepts, on a higher hierarchical 

level. These concepts were then split into several concepts, so they were more in line with the other 

expert concept maps. 

Next, for each of the comprehension items, it was decided which of the propositions in the 

concept map of the text we deemed necessary to be used in order to arrive at a correct answer to 

the (reading comprehension) item. The coding of the applicability of a proposition required three 

preparing steps. First, the written content of the proposition components, i.e., concept 1, concept 2 

and the connecting relationship between the concepts – was exported to a database, whereby each 

proposition and its components appeared in one data row. Second, the proposition components 

were coded as ‘implicit’ when these had to be inferred by the expert composer of the concept maps 

and as ‘explicit’ when the component could be literally drawn for the text. Third, the connecting 

relationship was categorised, using brief descriptions (such as ‘causal’, ‘means-goal’, ‘temporal’, 

‘concluding’). The categorisation of the connecting relationship will be discussed later in this 

paragraph.  

Subsequently, during the actual coding of the necessary information, for each item, the 

propositions deemed necessary in order to arrive at an answer to the question were coded (0 ‘not 
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applicable’, 1 ‘applicable’, respectively). The coding activities yielded data for eighteen texts, where 

the proposition is the unit of observation, regarding the following variables: 

• the written content of concept 1; 

• the written content of concept 2; 

• the written content of the relationship between concept 1 and concept 2; 

• the implicitness of concept 1, concept 2, and their relationship (0 = explicit; 1 = implicit); 

• the type of relationship within the proposition; 

• the necessity to use the proposition for each of the items in order to arrive at a correct 

response to the comprehension question (0, 1); 

• the title of the text. 

After finishing this process for all items in all texts, some calculations were done to create 

new task features related to the concept maps on the item level. These new features first elaborated 

on below and are summarised in Table 7.1.  

• the number of propositions needed in order to correctly answer the item (which is by 

definition the same as the number of relationships needed to arrive at the correct answer), 

which was calculated by summing the scores given for necessity to use the proposition to 

arrive at a correct response; 

• the number of implicit information elements involved with correctly answering the item, which 

was calculated by summing the implicitness scores given for all information elements in the 

text for a specific item; 

• the number of implicit relationships between information elements involved with correctly 

answering the item, which was calculated by summing the implicitness scores given for all 

relationships in the text for a specific item; 

• the total number of both implicit information elements and relationships involved with 

correctly answering the item, which was calculated by summing both the number of implicit 

information elements involved with correctly answering the item, and the number of implicit 

relationships between information elements involved with correctly answering the item; 

• the number of different types of relationships involved with correctly answering the item, 

which was calculated by counting the various types of relationships in the concept maps, that 

test takers are expected to use in order to arrive at a correct response. The different types of 

relationships are summarised in Table 7.2.  
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Table 7.1 

An overview of the group ‘proposition’ features, with their scoring 

Proposition features Score 

• Number of propositions needed in order to correctly answer 
the item 

• Number of implicit information elements involved with 
correctly answering the item 

• Number of implicit relationships between information 
elements involved with correctly answering the item 

• Total number of both implicit information elements and 
relationships involved with correctly answering the item 

• Number of different types of relationships involved with 
correctly answering the item 

• Number (0 – N) 
 

• Number (0 – N) 
 

• Number (0 – N) 
 

• Number (0 – N) 
 

• Number (0 – N) 
 

 

Regarding the categorisation of the connecting relationship between concepts, in total 21 

types of relationships have been coded. For a complete overview of all relationships coded, see Table 

7.2. The description of the relationships was (partially) adopted from Roelofs, Postulart, et al. (2021). 

The relationships were separately coded, based on the type of relationship from the previously 

coded proposition.   

Table 7.2 

An overview of the group ‘type of relationships’ features 

Type of relationship features Score* 

• Kind/type: a breakdown by types of information element A (e.g., A1, A2), that are 
common under A. Individual types may show more or less relatedness to A. 

• Characteristic/feature: defining and distinguishing characteristics or features. The 
relationship between an information element and its properties, both concrete and 
abstract. 

• Actor: one information element (human) is an actor for another information 
element. 

• Effect: one information element has an effect on another; either negative, positive, 
or neutral. 

• Causal: there is a causal relationship between information elements. 

• Temporal: information elements are ordered in time order, such as a historical 
period or comparing past and present.  

• Example/illustration: the information element is an example for clarification or 
illustration of another information element (animal: dog).  

• Concluding: the first information element leads to a conclusion in the second 
information element. 

• Evaluative: one information element is an actor and has an evaluative expression 
towards another information element.  

• 0, 1 
 

• 0, 1 
 
 

• 0, 1 
 

• 0, 1 

• 0, 1 

• 0, 1 

• 0, 1 
 

• 0, 1 
 

• 0, 1 
 

• 0, 1 
 

• 0, 1 
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• Means-goal: similar to causality, there is a temporal sequence for this type of 
relationship. Means come before the goal to be achieved. Arises from a human 
motive. 

• Motive: the first information element motivates to realise the second information 
element.  

• Explanatory: one information element offers an explanation or elaboration of 
another information element.  

• Location: one information element refers to the (physical) location of another 
information element. 

• Source (of information): one information element is the source of information in 
another information element.  

• Recipient: one information element (human) is the recipient for another 
information element. 

• With respect to: one information element takes into account another information 
element to a certain extent.  

• Contrasting: information elements are contradicting each other, in relation to 
information in the text and its understanding. 

• Condition: one relationship is conditional for another, e.g., information element B 
cannot be there without (conditional) information element A. 

• If-then: similar to causality, there is a temporal sequence for this type of 
relationship. ‘If’ happens before ‘then’. Does not arise from a human motive. 

• Implying: one information element implies another information element. 

• Others: other types of relationships that could not be classified in the twenty types 
mentioned above are collected as ‘others’. 

 

• 0, 1 
 

• 0, 1 
 

• 0, 1 
 

• 0, 1 
 

• 0, 1 
 

• 0, 1 
 

• 0, 1 
 

• 0, 1 
 

• 0, 1 
 

• 0, 1 

• 0, 1 

* 0: not applicable, 1: applicable 

The proposition data were joined to the item parameter data using the text and item number as 

key variables. In such a way, further analyses could be performed in R, as described in results section.  

Coding scheme for task features 

A third group of features included text content features, which were scored on text level. I.e., 

all items belonging to a certain text obtained a similar score. As items are nested in the text they 

belong to, and texts are different (e.g., more or less difficult), the name of the corresponding text 

was included as a feature. Moreover, the text domain of Dutch vocational education in which a text 

has been classified, scored on the text level, was included. An overview of these text content 

features, and their scoring is given in Table 7.3.  

Table 7.3 

An overview of the group ‘text content’ features, with their scoring 

Text content features Score 

• Name of the corresponding 
text  
 

• Text domain Dutch vocational 
education 

• Text A, Text B, Text C, Text D, Text E, Text F, Text G, Text 
H, Text I, Text J, Text K, Text L, Text M, Text N, Text O, 
Text P, Text Q, Text R 

• 1 – political / legal; 2 – economy; 3 – social / societal; 4 – 
vital citizenship; 5 – career 
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Another group of features included, regarding the information task, focus on the mental 

action a test taker has to perform, based on the information from the text. This mental action will 

support forming a mental representation of the information from the text. Based on both theory and 

previous research into 2F Dutch reading comprehension exams (Roelofs, Keune, et al., 2021), it is 

mentioned a distinction is made between supporting information tasks, which focus on processing 

different information elements to form micro propositions, and integrative information tasks, which 

focus on building macro propositions (Kintsch & Rawson, 2005). The information task features, either 

supporting or integrative, are summarised in Table 7.4.  

Table 7.4 

An overview of the group ‘information task’ features, with their scoring 

Information task features Score* 

Supporting information tasks (micro propositions)  

• Finding justification  

• Similarities and differences 

• Matching a point of view with a supporting argument 

• Separating relevant information 

• Searching for literal information 

• 0, 1 

• 0, 1 

• 0, 1 

• 0, 1 

• 0, 1 

Integrative information tasks (macro propositions)  

• Meta task 

• Selecting a written summarising sentence 

• Finding arguments (including advantages and disadvantages) 

• Drawing a conclusion based on a combination of information elements 

• 0, 1 

• 0, 1 

• 0, 1 

• 0, 1 

* 0: not applicable, 1: applicable 

Two other groups of features, the type and number of inferences, also focus on the mental 

action a test taker has to perform, to support forming a mental representation of the information 

from the text. It is mentioned previous research into 2F Dutch reading comprehension exams found 

that both the type and number of inferences used in processing and applying necessary text 

information for answering an item, strongly influences item difficulty (Roelofs, Keune, et al., 2021). 

Regarding the type of inferences, it is mentioned a division of four was created: connecting 

information, filling an information gap with factual knowledge, deriving new information by logic 

reasoning, and finding a subordinate label. Kispal (2008) elaborates on these types of inferences. 

Connecting information. These types of inferences are about connections to be made between 

different sentences, and often include referencing words. It is mentioned that this type of inference 
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is only scored when the inference was of importance for understanding the text section that was 

involved with the item, as this type of inference frequently occurs in all texts. Filling an information 

gap with factual knowledge. This type of inference focuses on filling the missing or only implicitly 

mentioned information gaps. Factual knowledge should help a reader to find the connection 

between sentences. Deriving new information by logic reasoning. This type of inference also focuses 

on filling in missing or only implicitly mentioned information gaps, but by using logic reasoning. The 

readers have to use information elements from the texts to derive new information. Finding a 

subordinate label. These types of inference entail the coherent representation of the text. It is about 

finding the overarching ideas regarding the theme, main idea or moral of the text. The reader should 

derive this subordinate label by local pieces of text information. The task features regarding type of 

inferences, and number of inferences, and their scoring can be found in respectively Table 7.5 and 

Table 7.6. 

Table 7.5 

An overview of the group ‘type of inferences’ features, with their scoring 

Type of inference features Score* 

• Connecting information 

• Filling an information gap with factual knowledge 

• Deriving new information by logic reasoning 

• Finding a subordinate label 

• 0, 1 

• 0, 1 

• 0, 1 

• 0, 1 

* 0: not applicable, 1: applicable 

Table 7.6 

An overview of the group including a ‘number of inferences’ feature, with the scoring 

Number of inference feature Score 

• Number of inferences • Number (0 – N) 

 

As a different group of features, Roelofs, Postulart, et al. (2021) included meta task. Meta 

task still focuses on the mental action a test taker has to perform, to support forming a mental 

representation of the information from the text. It is mentioned that compared to the previous 
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groups of features, where the processing of information that focuses more on direct manipulation of 

information, meta tasks are transcending texts. In other words, a test taker has to reflect on the text 

using knowledge from outside the text. Roelofs, Postulart, et al. (2021) made a distinction for three 

different types of meta tasks: argumentation theory, text structure, and social communicative 

meaning making. Argumentation theory. It is mentioned that as items involving argumentation and 

the application of concepts from argumentation theory have a meta-character. Text structure. 

Regarding text structure, it is mentioned items can (implicitly) put test takers in the role of editor. 

The item e.g., asks about the function of a certain ordering in the text (i.e., text structure). Social 

communicative meaning making. As a last type of meta task, the reflection on social communicative 

context mentioned. This context involves not only characteristics of a genre, but also participants in 

conversation and their background. This requires a test taker to have knowledge about these types 

of characteristics. An overview of these features and their scoring is given in Table 7.7.  

Table 7.7 

An overview of the group ‘meta task’ features, with their scoring 

Meta task features Score* 

• Argumentation theory 

• Text structure 

• Social communicative meaning making  

• 0, 1 

• 0, 1 

• 0, 1 

* 0: not applicable, 1: applicable 

 Roelofs, Postulart, et al. (2021) mention another group of task features: the conditional 

language task. The language task is conditional in the sense that it requires test takers to have 

knowledge of certain word meanings and understanding of certain expressions and punctuation 

marks. In the present study, the conditional language task is split into implicit language task, and 

explicit language task. An overview of the features included can be found in Table 7.8 and Table 7.9. 

These features are scored when directly mentioned in an item, or (implicitly) needed in finding the 

information needed in order to correctly answer the item. It is mentioned the conditional language 

task is comparable to the verbal part of the skill foci as mentioned by Deane et al. (2011).     
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Table 7.8 

An overview of the group ‘implicit language task’ features, with their scoring 

Implicit language task features Score* 

• Meaning of words 

• Expression(s) 

• Derive meaning of punctuation marks 

• 0, 1 

• 0, 1 

• 0, 1 

* 0: not applicable, 1: applicable 

Table 7.9 

An overview of the group ‘explicit language task’ features, with their scoring 

Explicit language task features Score* 

• Meaning of words 

• Expression(s) 

• 0, 1 

• 0, 1 

* 0: not applicable, 1: applicable 

Subsequently, based on Roelofs, Postulart, et al. (2021) a category for extrinsic task features 

was used. These extrinsic task features do not cover the target skill but do influence a test takers’ 

performance. These extrinsic task features, or features regarding the presentation of the item, 

increase the extraneous cognitive task load (Sweller, 2010). Features of task presentation. The 

extraneous cognitive task load might be increased by (but not limited to) a key that does not fully 

cover the correct response, causing confusion for test takers about the correct answer. Another 

feature that might impact the extraneous cognitive task load is an unfocused or unclear question 

(stem) that can only be understood using the response options, causing the need for eliminating 

response options. A final task presentation feature, involved the number of plausible response 

options, or plausible distractors. This feature does not necessarily elicit extraneous cognitive task 

load, but the presence of different plausible response options causes a test taker to be very specific 

in their answer. Lexical overlap. Furthermore, lexical overlap was coded: between key and distractors 

on the one hand, and textual information on the other hand. Another type of lexical overlap was 

coded between the item stem and both the key and the other response options. Both types can 

affect the item difficulty (Roelofs, Postulart, et al., 2021). Presentation features are summarised with 

their scoring in Table 7.10. 
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Table 7.10 

An overview of the group ‘presentation features’, with their scoring 

Presentation features Score 

Features of task presentation  

• Key is the best possible response 
 

 

• Eliminating response options is necessary 
 

• Number of plausible response options 
(plausible distractors) 

• Not the best possible response: 0%; 
partially best possible response: 50%; 
best possible response: 100% 

• Not necessary: 0; partially necessary: 
0,5; necessary:  1 

• 0-1-2-3 

Lexical overlap  

• Overlap between key and textual 
information mentioned 

• Overlap distractors with textual information 
mentioned 

• Overlap between item stem and the key 

• Overlap between item stem and distractors  

• 0, 1* 
 

• 0, 1* 
 

• 0, 1* 

• 0, 1* 

* 0: not applicable, 1: applicable 

A final group, including one feature, concerned the target skill as defined by the exam 

constructors. These target skills were based on the target skills as defined by the reference level 3F 

(see Annex 1). Also, it was mentioned argumentation was added to these target skills. Furthermore, 

it was mentioned the scoring for the target skill feature was based on the ones named in the syllabus 

(College voor Toetsen en Examens, 2017). An overview can be found in Table 7.11.  

Table 7.11 

An overview of the group including a ‘target skill’ feature, with the scoring 

Target skill feature Score 

• Cluster  • 1 – goal / type of text; 2 – text structure; 3 – main and side issues / 
summarising; 4 – understanding and interpretation of information; 
5 – argumentation 
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Results 

In this section the results of this study are reported: both descriptive analyses and analyses 

aimed at answering the research question. Firstly, descriptive statistics regarding the item 

parameters and the representation of task features of the studied item set are given. Secondly, the 

associations between (groups) of task features and item parameters are explored using correlation 

analyses. For the categorical task features, analyses of variance were performed, and in addition, eta 

squared was calculated to check the magnitude of the relations. Thirdly, the predictive value of text 

regarding the item parameters is described. Fourthly, results from multiple regression are presented, 

for both predicting item difficulty, and item discrimination.  

Descriptive Statistics: Item Parameters and Task Features 

Table 8 shows descriptive statistics for the item parameters in the item sample. The item 

difficulty amounted from a minimum value of 16.0 to a maximum value of 93.0, with a mean of 63.2. 

This mean corresponds with items of moderate difficulty. With regard to the item discrimination, a 

minimum value of -5.0 was found, and a maximum value of 40.0, with a mean of 16.5. This is a 

relatively low value for item discrimination and indicates thin evidence. I.e., items do not 

discriminate well between students, taking into account practical rules of thumb for this index 

(Zijlmans et al., 2018). An overview of the mean p-value and mean rir-value per text can be found in 

Table 9.  

Table 8 

Descriptive statistics for item parameters in the item sample: minimum, maximum, mean, median 

and interquartile range (IQR) 

Statistic Min Max Mean Median IQR 

p-value 16.0 93.0 63.2 67.0 [50.0;76.0] 
rir-value -5.0 40.0 16.5 17.0 [12.0;21.0] 

 

An overview of the different groups of task features, with the number of features in the 

group is provided in Table 5.  

Prevalence of proposition features 

In the following paragraphs, the added task features by the present study will be highlighted 

and their prevalence in the exam items will be discussed.  These task features relate to the 

propositions, type of relationships and (implicit) elements coded by the author, based on the concept 

maps constructed previously by Roelofs, Postulart, et al. (2021). The mean of these task features, per 

text are given in Table 9. Other information provided in the table pertains to the number of items, 

mean p-value and mean rir-value, for each text.   
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Table 9 

Overview of number of items, and average p/rir-value per text, and proposition task features  

    
Features of necessary information needed to arrive at a correct response 

(yielded by analysis of item-concept map coverage) 

Text Number 
of items 

Mean  
p-value 

Mean 
rir-value 

Mean N 
propositions 

Mean N 
implicit 

information 
elements 

Mean N 
implicit 

relation-
ships 

Score 
implicitness of 

information 
(elements + 

relationships) 

Mean N 
different 

relationship 
types 

A 12 63.0 23.6 18.7 6.9 2.1 9.0 6.7 
B 12 49.2 12.8 8.9 2.2 1.2 3.3 4.9 
C 12 57.3 11.8 12.7 5.2 0.1 5.3 5.3 
D 10 72.5 17.6 9.9 1.3 0.0 1.3 3.7 
E 11 57.6 8.8 7.6 2.7 0.0 2.7 4.5 
F 8 63.0 17.6 13.9 1.9 0.0 1.9 5.4 
G 11 62.9 13.8 10.9 2.0 0.0 2.0 4.4 
H 10 67.0 17.0 11.0 2.1 0.0 2.1 5.0 
I 9 72.2 18.9 9.1 0.4 0.0 0.4 5.1 
J 12 60.9 12.4 9.4 3.7 0.0 3.7 4.9 
K 11 73.3 16.0 6.6 0.5 0.0 0.5 4.2 
L 12 67.7 21.8 9.8 2.4 0.7 3.1 4.3 

M 8 59.0 17.6 8.0 1.6 0.0 1.6 4.9 
N 8 85.3 20.9 9.1 1.9 0.0 1.9 3.6 
O 8 60.1 20.1 10.4 2.0 0.0 2.0 4.1 
P 9 56.6 13.7 10.2 2.2 0.9 3.1 3.3 
Q 8 45.3 19.0 5.6 1.5 0.0 1.5 3.4 
R 11 66.9 17.6 9.7 0.7 0.0 0.7 5.2 

Overall 182 63.2 16.5 10.2 2.4 0.3 2.7 4.7 

 

The features listed in the columns of Table 9, next to text, number of items, and mean p-

value and mean rir-value, pertain to features of necessary information needed to arrive at a correct 

response, found after analysis of the concept map coverage.  With regard to the mean p-value, some 

texts possessed a lower mean p-value, indicating relatively difficult items (text B and text Q, resp. 

49.2 and 45.3). Moreover, some texts possessed a higher mean p-value, indicating relatively easy 

items (texts D, I, K and N, resp. 72.5, 72.2, 73.3 and 85.3). Considering the mean rir-value, none of 

the texts indicated thick evidence (rir-value >.3). However, one text had a remarkably low rir-value of 

8.8 (text E), indicating very weak evidence. Three of the texts, text A, N and O, possessed a mean rir-

value which indicated emerging evidence (resp. 23.6, 20.9 and 20.1). 

The table also yields a picture regarding the features of necessary information needed to 

arrive at a correct response, for which four measures were used. First, the mean number of 

propositions needed in order to correctly answer the item ranged from 5.6 to 18.7 (resp. text Q and 

text A). An interesting note is that text A, possessing the highest mean number of propositions (18.7), 

also possesses the highest mean rir-value (23.6). Needing a high number of propositions might be an 
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indicator for items with more evidence strength. Moreover, text Q, with the lowest mean number of 

propositions (5.6), has a relatively low mean p-value (45.3). 

Second, regarding the implicitness of necessary information Table 9 provides additional 

information. Therefore, the total mean number of both implicit information elements and 

relationships needed to correctly respond to the item was calculated, by summing the mean number 

of implicit information elements and the mean number of implicit relationships between information 

elements. Consequently, the results for the composing parts follow a similar trend. On all indicators 

of implicitness of necessary information, the item set belonging to text A showed the highest value, 

with the highest degree of implicitness, 9.0, the highest mean number of necessary implicit 

information elements, 6.9, and the highest mean number of implicit relationships (2.1). It could be 

that implicitness, either in information elements, relationships, or both, is an indication for a higher 

rir-value (text A: 23.6). Similarly, text I and K showed a rather low value on the degree of implicitness 

(respectively 0.4 and 0.5), which was based on their rather low mean number of necessary implicit 

information elements (respectively 0.4 and 0.5), and a score of 0 for the mean number of implicit 

relationships. It is noteworthy that these texts both have a relatively high p-value (resp. 72.2 and 

73.3). 

A third measure was composed, the mean number of different types of relationships involved 

with correctly answering the item. For instance, cause-effect, temporal order, among the necessary 

information elements (see Table 7.1 in method section for a complete overview). Text A shows the 

highest mean number of different relationships (6.7). It is noteworthy that text A had a relatively high 

rir-value of 23.6. Moreover, a much lower mean number of different relationship types required to 

arrive at the correct response was found for text D, N, P and Q (resp. 3.7, 3.6, 3.3 and 3.4).  

Prevalence of types of relationships 

Moreover, proposition task features included the type of relationship found in the 

proposition. An overview of the prevalence of these different relationship types can be found in 

Table 10.1 and Table 10.2. The relationships that were found most frequently across texts, in 

descending order, are characteristic / feature (N = 333), effect (N = 311) and kind / type (N = 261). 

The relationships found the least across texts, in ascending order, are implying (N = 12), with respect 

to (N = 18) and condition (N = 19).   
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Table 10.1 

Overview of the prevalence of task features in the group type of relationship (1/2) 

    Type of relationship 

Text 
Number 
of items 

Mean  
p-

value 

Mean 
rir-
value 

Kind / 
type  

Characteristic 
/ feature 

Actor Effect Causal Temporal 
Example / 
illustration 

Concluding Evaluative 
Means - 

goal 

    N Prop N Prop N Prop N Prop N Prop N Prop N Prop N Prop N Prop N Prop 

A 12 63.0 23.6 12 .05 16 .05 4 .03 9 .03 1 .01 0 .00 4 .03 1 .03 0 0 0 .00 
B 12 49.2 12.8 31 .12 13 .04 7 .05 7 .02 11 .16 2 .05 3 .03 0 .00 1 .02 0 .00 
C 12 57.3 11.8 38 .15 14 .04 5 .03 10 .03 12 .17 6 .15 15 .13 0 .00 3 .06 3 .03 
D 10 72.5 17.6 18 .07 14 .04 7 .05 22 .07 1 .01 6 .15 6 .05 1 .03 0 0 8 .09 
E 11 57.6 8.8 13 .05 24 .07 8 .05 29 .09 2 .03 6 .15 8 .07 2 .06 4 .08 6 .07 
F 8 63.0 17.6 10 .04 28 .08 10 .07 15 .05 3 .04 3 .08 12 .10 3 .09 1 .02 1 .01 
G 11 62.9 13.8 10 .04 5 .02 5 .03 6 .02 19 .28 0 .00 7 .06 2 .06 3 .06 18 .20 
H 10 67.0 17.0 4 .02 24 .07 4 .03 36 .12 3 .04 0 .00 0 .00 8 .24 3 .06 12 .14 
I 9 72.2 18.9 10 .04 24 .07 10 .07 17 .05 0 .00 1 .03 0 .00 4 .12 5 .1 0 .00 
J 12 60.9 12.4 16 .06 19 .06 1 .01 42 .14 0 .00 0 .00 8 .07 0 .00 3 .06 0 .00 
K 11 73.3 16.0 4 .02 16 .05 8 .05 6 .02 0 .00 0 .00 3 .03 1 .03 2 .04 2 .02 
L 12 67.7 21.8 23 .09 30 .09 25 .17 36 .12 9 .13 6 .15 8 .07 0 .00 8 .16 11 .13 

M 8 59.0 17.6 5 .02 19 .06 5 .03 16 .05 1 .01 0 .00 9 .08 2 .06 5 .1 1 .01 
N 8 85.3 20.9 4 .02 18 .05 8 .05 7 .02 2 .03 0 .00 2 .02 6 .18 1 .02 5 .06 
O 8 60.1 20.1 11 .04 17 .05 5 .03 10 .03 1 .01 0 .00 1 .01 3 .09 6 .12 4 .05 
P 9 56.6 13.7 16 .06 21 .06 9 .06 16 .05 2 .03 6 .15 10 .08 1 .03 1 .02 2 .02 
Q 8 45.3 19.0 6 .02 2 .01 11 .07 9 .03 0 .00 4 .10 11 .09 0 .00 0 0 5 .06 
R 11 66.9 17.6 30 .11 29 .09 19 .13 18 .06 2 .03 0 .00 13 .11 0 .00 4 .08 10 .11 

Overall 182 63.2 16.5 261 1 333 1 151 1 311 1 69 1 40 1 120 1 34 1 50 1 88 1 
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Table 10.2 

Overview of the prevalence of task features in the group type of relationship (2/2) 

    Type of relationship  

Text 
Number 
of items 

Mean  
p-

value 

Mean 
rir-
value Motive Explanatory Location 

Source (of 
information) Recipient 

With 
respect 

to Contrasting Condition If - then Implying Others 
    N Prop N Prop N Prop N Prop N Prop N Prop N Prop N Prop N Prop N Prop N Prop 

A 12 63.0 23.6 2 .07 5 .03 4 .08 2 .07 0 0 0 .00 1 .05 1 .05 0 .00 0 .00 7 .16 
B 12 49.2 12.8 3 .11 14 .09 1 .02 0 .00 2 .08 0 .00 1 .05 3 .16 0 .00 0 .00 9 .20 
C 12 57.3 11.8 0 .00 10 .06 2 .04 3 .10 2 .08 2 .11 0 .00 0 .00 0 .00 0 .00 4 .09 
D 10 72.5 17.6 0 .00 6 .04 0 .00 1 .03 3 .12 1 .06 1 .05 0 .00 1 .03 0 .00 0 .00 
E 11 57.6 8.8 0 .00 17 .11 1 .02 0 .00 0 0 0 .00 4 .18 0 .00 2 .06 0 .00 0 .00 
F 8 63.0 17.6 0 .00 16 .10 7 .13 1 .03 0 0 2 .11 0 .00 1 .05 0 .00 1 .08 0 .00 
G 11 62.9 13.8 0 .00 13 .08 6 .12 1 .03 0 0 0 .00 1 .05 4 .21 0 .00 1 .08 1 .02 
H 10 67.0 17.0 0 .00 8 .05 3 .06 5 .17 3 .12 1 .06 3 .14 3 .16 2 .06 0 .00 0 .00 
I 9 72.2 18.9 0 .00 4 .03 0 .00 4 .14 1 .04 1 .06 0 .00 0 .00 10 .29 0 .00 0 .00 
J 12 60.9 12.4 12 .43 3 .02 3 .06 6 .21 3 .12 0 .00 0 .00 2 .11 0 .00 0 .00 0 .00 
K 11 73.3 16.0 0 .00 6 .04 0 .00 1 .03 2 .08 3 .17 0 .00 0 .00 0 .00 0 .00 0 .00 
L 12 67.7 21.8 0 .00 15 .10 5 .10 0 .00 0 0 4 .22 3 .14 0 .00 16 .46 1 .08 10 .22 

M 8 59.0 17.6 3 .11 9 .06 10 .19 0 .00 6 .24 1 .06 1 .05 0 .00 0 .00 1 .08 2 .04 
N 8 85.3 20.9 0 .00 7 .05 0 .00 1 .03 1 .04 1 .06 0 .00 0 .00 1 .03 5 .42 2 .04 
O 8 60.1 20.1 0 .00 4 .03 0 .00 0 .00 1 .04 1 .06 2 .09 2 .11 0 .00 1 .08 2 .04 
P 9 56.6 13.7 2 .07 6 .04 10 .19 1 .03 0 0 1 .06 0 .00 2 .11 1 .03 2 .17 2 .04 
Q 8 45.3 19.0 5 .18 9 .06 0 .00 2 .07 1 .04 0 .00 1 .05 0 .00 2 .06 0 .00 0 .00 
R 11 66.9 17.6 1 .04 2 .01 0 .00 1 .03 0 0 0 .00 4 .18 1 .05 0 .00 0 .00 6 .13 

Overall 182 63.2 16.5 28 1 154 1 52 1 29 1 25 1 18 1 22 1 19 1 35 1 12 1 45 1 
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Further notable features are the relative large proportion in causal relationships in text G 

(.28), the relative large proportion in motive relationships in text J (.43), the relative large proportion 

of if-then relationships in both text I and L (respectively .29 and .46), the relative large proportion of 

implying relationships in text N, and the relative large proportion in other relationships in text L (.22). 

For the motive relationship, the if-then relationship and the implying relationship, it should be 

mentioned these types of relationships were found in less than half of the eighteen texts. This could 

explain why the proportions for some other texts are relatively large.  

Correlation Analyses and Effect Sizes: Item Parameters and Task Features 

Pearson product moment correlation coefficients were calculated to explore the associations 

between the item parameters on the one hand, including item difficulty and item discrimination, and 

the scored task features on the other hand. A complete overview of all correlation coefficients can be 

found in Annex 3. Table 11 presents the significant correlation coefficients. For three groups of task 

features, no significant correlations were found: proposition, inferences, and meta task.  

Table 11 

Overview of significant results of correlation analyses between item parameters and task features (N 

= 182) 

Features 
Item  

difficulty  
(p-value) 

Item 
discrimination 

(rir-value) 

  r p r p 

Type of relationships         
If-then - - .151 .042 

Information task         

Matching a point of view with a supporting argument - - -.165 .026 

Meta task - - -.197 .008 
Drawing a conclusion based on a combination of 
information elements 

-.182 .014 - - 

Implicit language task        

Derive meaning of punctuation marks -.204 .006 - - 

Explicit language task          
Meaning of words - - .171 .021 

Presentation features         
Number of plausible response options (plausible 
distractors) 

-.510 <.001 - - 

 

First, the results of significant correlations with respect to item difficulty are described, and 

after, significant correlations with respect to item discrimination. Item difficulty. The (integrative) 

information task feature drawing a conclusion based on a combination of information elements 

showed a weakly negative correlation with item difficulty (r(180) = -.182, p = .014). The implicit 
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language task feature of deriving the meaning of punctuation marks is weakly negatively correlated 

to item difficulty (r(180) = -.204, p = .006). The presentation task feature, the degree to which the key 

is the best possible response is moderately positively correlated to item difficulty (r(180) = .350, p < 

.001).  

Item discrimination. Regarding correlation with item discrimination, the latter expressed 

through the corrected item-total correlation (rir-value), the following task features showed 

significant correlation coefficients. The (integrative) information task feature meta task showed a 

weakly negative correlation with the rir-value (r(180) = -.197, p = .008). Another weakly negative 

correlation with the rir-value was found for the (supporting) information task of matching a point of 

view with a supporting argument (r(180) = -.165, p = .026). A weakly positive correlation was found 

for the explicit language task feature of deriving the meaning of words (r(180) = .171, p = .021). 

Another weakly positive correlation was found for the necessary information relationship feature of 

the type if-then (r(180) = .151, p = .042).  

Table 12 

Overview of significant results of analyses of variance, with item parameters as dependent variable  

Features 
Item difficulty 

(p-value)   
Item discrimination 

(rir-value) 
 η2 F df1;df2 Sig.   η2 F df1;df2 Sig. 

Presentation features          

Key is the best possible 
response 

.122 8.266 3; 178 <.001  .124 8.386 3; 178 <.001 

Eliminating response options is 
necessary 

.037 2.252 3; 178 .084  .019 1.144 3; 178 .333 

Target skill          
Cluster .013 0.594 4; 174 .668  .118 5.828 4; 174 <.001 

Text content          
Name of the corresponding text .227 2.838 17; 164 <.001  .265 3.480 17; 164 <.001 
Text domain Dutch vocational 
education 

.057 2.658 4; 177 .034  .111 5.517 4; 177 <.001 

Note. Significant (α < .05) effect sizes, η2, are printed in bold print  

First, the results of the analyses of variance from Table 12 with respect to item difficulty are 

reported. Item difficulty. The presentation task feature, the degree to which the key is the best 

possible response showed a medium effect on item difficulty (F (3,178) = 8.266, p <.001, η2 = .122). 

Another presentation feature, the necessity for eliminating response options, did not show a 

significant relation with item difficulty (F (3,178) = 2.252, p = .084, η2 = .037). Another feature in the 

group of target skill, is cluster, which also did not have a significant effect on item difficulty (F (4,174) 

= 0.594, p = .668, η2 = .013). Lastly, in the group of text content task features, both name of the 
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corresponding text and the text domain of Dutch vocational education a text belongs to, showed a 

significant relation with item difficulty. On the one hand, for the text used, this magnitude of the 

relation with item difficulty was large (F (17,164) = 2.838, p < .001, η2 = .227). On the other hand, for 

the text domain, this magnitude of the relation was small (F (4;177) = 2.658, p = .034, η2 = .057).  

Item discrimination. Regarding the magnitude of the relations with item discrimination, for 

the following task features significant relations were found. Similarly, as for the presentation task 

feature the degree to which the key is the best possible response and item difficulty, a significant 

relationship of medium magnitude was found with item discrimination (F (3,178) = 8.386, p <.001, η2 

= .124). Another presentation feature, the necessity for eliminating response options, did (similar to 

item difficulty) not show a significant relation with item difficulty (F (3,178) = 1.144, p = .333, η2 = 

.019). Regarding the target skill feature cluster, a significant medium relationship with item 

discrimination was found (F (4,174) = 5.828, p < .001, η2 = .118).  

Finally, in the group of text content task features, both name of the corresponding text and 

the text domain of Dutch vocational education a text belongs to, showed a significant relation with 

item difficulty. On the one hand, for the name of the text, the magnitude of the relation found was 

large (F (17,164) = 3.480, p < .001, η2 = .265). On the other hand, for the text domain, the magnitude 

of the relation found was medium (F (4;177) = 5.517, p < .001, η2 = .111).  

Text Predicting Item Parameters 

Table 13 provides the results of multiple regression analyses with item difficulty and item 

discrimination respectively as dependent variables and the text as predictor. With regard to item 

difficulty, text (as a basis for items) comes out as a significant predictor. Altogether, 23 per cent of 

the variance in difficulty is explained by texts (R2 = .227, R2
adj = .147; F (17.164) = 2.838, p < .001). 

Especially, items yielded from text N (β = .454; t (164) = 4.778; p = <.001), text K (β = .369; t (164) = 

3.602; p = <.001), text D (β = .343; t (164) = 3.431; p = <.001), and text I (β = .323; t (164) = 3.315; p = 

.001) clearly contain easier items than the other texts. With regard to item discrimination, text (as a 

basis for items) results as a significant predictor of item discrimination. More specifically, some texts 

show a significant negative contribution to item discrimination, therefore negatively impacting the 

evidence strength of items subsumed under the text, in order of effect: text E (β = -.320; t (164) = -

3.204; p = .002), text C (β = -.235; t (164) = -2.296; p = .023), text J (β = -.216; t (164) = -2.109; p = 

.036), text B (β = -.202; t (164) = -1.975; p = .050). 

 

 



42 
 

Table 13 

Results of multiple regression analyses using text, with item parameters as dependent variable 

 

Item difficulty 
(p-value)   

Item discrimination 
(rir-value) 

Text B s.e. β t(164) Sig.   B s.e. β t(164) Sig. 

(Intercept) 45.250 5.919  7.644 <.001  19.000 2.418  7.857 <.001 
Text A 17.750 7.642 .244 2.323 .021  4.583 3.122 .150 1.468 .144     
Text B 3.917 7.642 .054 0.513 .609      -6.167 3.122 -.202 -1.975 .050 
Text C 12.000 7.642 .165 1.570 .118      -7.167 3.122 -.235 -2.296 .023 
Text D 27.250 7.942 .343 3.431 <.001  -1.400 3.244 -.042 -0.432   .667     
Text E 12.386 7.780 .163 1.592 .113      -10.182 3.178 -.320 -3.204 .002 
Text F 17.750 8.371 .201 2.120 .035  -1.375 3.420 -.037 -0.402   .688     
Text G 17.659 7.780 .233 2.270 .025  -5.182 3.178 -.163 -1.630 .105     
Text H 21.750 7.942 .274 2.739 .007  -2.000 3.244 -.060 -0.616   .538     
Text I 26.972 8.135 .323 3.315 .001  -0.111      3.324 -.003 -0.033   .973     
Text J 15.667 7.642 .215 2.050 .042  -6.583 3.122 -.216 -2.109 .036 
Text K 28.023 7.780 .369 3.602 <.001  -3.000 3.178 -.094 -0.944   .347     
Text L 22.417 7.642 .308 2.933 .004  2.750 3.122 .090 0.881   .380     
Text M 13.750 8.371 .156 1.643 .102      -1.375 3.420 -.037 -0.402   .688     
Text N 40.000 8.371 .454 4.778 <.001  1.875 3.420 .051 0.548   .584     
Text O 14.875 8.371 .169 1.777 .077   1.125 3.420 .030 0.329   .743     
Text P 11.306 8.135 .136 1.390 .167      -5.333 3.324 -.153 -1.605 .110     
Text Q* - - - - -  - - - - - 

Text R 21.659 7.780 .285 2.784 .006   -1.364 3.178 -.043 -0.429   .668     

*Text Q is the reference text  

Note.  Dependent variable item difficulty: R2 = .227, R2
adj = .147; F (17.164) = 2.838, p < .001 

Note.  Dependent variable item discrimination: R2 = .265, R2
adj = .189; F (17.164) = 3.480, p < .001 

In the sections below, additional task features will be included in regression analyses, in 

order to predict the item difficulty and item discrimination parameters. These additional task 

features regarding the specific content of texts will help to explain the differences between texts. 

Prediction of Item Difficulty Using All Task Features 

In the next sections, the whole set of task features as described in the methods section is 

systematically used as predictors in multiple regression analyses. The results of the multiple 

regression analyses are shown in Table 14 and 15. These analyses were conducted using the item 

sample of 182. In a first analysis, groups of task features as defined in Table 5 are used as predictors. 

Separate regression analyses were performed with one group of task features as a predictor. 

Depending on their contribution in the separate analyses, a combined selection of task features was 

used for subsequent multiple regression analysis.  
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Table 14 

Results of multiple regression analyses using groups of task features, dependent variable: item 

difficulty 

 R2 R2
adj F df1; df2 Sig. 

Item difficulty      

Proposition  .010 -.012 0.460 4; 177 .765 
Type of relationships .112 -.004 0.962 21; 160 .513 
Information task  .080 .031 1.653 9; 172 .104 
Types of inferences .022 .000 1.005 4; 177 .406 
Number of inferences .016 .010 2.889 1; 180 .091 
Meta task .013 -.003 0.803 3; 178 .494 
Implicit language task .045 .029 2.822 3; 178 .040 
Explicit language task  .002 -.001 0.137 2; 179 .872 
Presentation features .372 .319 7.067 14; 167 <.001 
Target skill  .013 -.009 .594 4; 174 .668 
Text content – Text .227 .147 2.838 17; 164 <.001 
Text content – Domain .057 .035 2.658 4; 177 .034 

 

The groups of task features that contributed significantly to item difficulty, are shown in 

Table 14. They include implicit language task (R2 = .045, R2
adj = .029; F (3.178) = 2.822, p = .040), item 

presentation features (R2 = .372, R2
adj = .319; F (14.167) = 7.067, p < .001), text content – text (R2 = 

.227, R2
adj = .147; F (17.164) = 7.606, p < .001) and text content – domain (R2 = .057, R2

adj = .035; F 

(4.177) = 2.658, p = .034). The group of presentation features was able to explain the most significant 

part of variance in item difficulty.  

In addition, significant predictors from the analyses on groups of task features were used in a 

subsequent multiple regression analysis as independent variables. In this analysis, text as a predictor 

was disregarded. Text was already established as a significant predictor, and the additional task 

features regarding the specific content of texts will help to explain the differences between texts. 

The results of this multiple regression analysis can be found in Table 15. Altogether, the task features 

predicted 44 per cent of the variance in item difficulty (R2 = .441, R2
adj = .383; F (17.164) = 7.606, p < 

.001).  
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Table 15 

Results of multiple regression analyses using significant predictors (excluding text), dependent 

variable: item difficulty 

Task feature B s.e. β t(164) Sig. 

(Intercept) 75.658 6.192  12.218 <.001 

Type of relationships      
If-then 1.782       1.282    .086 1.390   .166      

Information task      
Finding justification -6.235       2.721   -.152 -2.291   .023 
Drawing a conclusion based on a combination of 
information elements 

 
-5.505       

 
2.843   -.132 

 
-1.936   

 
.055 

Separating relevant information 5.893       2.805    .153 2.101   .037 

Implicit language task       
Derive meaning of punctuation marks -15.564       5.780   -.166 -2.693   .008 

Presentation features      
Key is the best possible response (score = 0)* - - - - - 
Key is the best possible response (score = 50) 9.995       4.502    .254 2.220   .028 
Key is the best possible response (score = 100) 13.857       4.241    .376 3.268   .001 
Key is the best possible response (NA) 12.044       8.728    .098 1.380   .169     
Number of plausible response options (N = 0)* - - - - - 
Number of plausible response options (N = 1) -15.505       3.003   -.419 -5.163 <.001 
Number of plausible response options (N = 2) -20.985       3.418   -.467 -6.140 <.001 
Number of plausible response options (N = 3) -42.657       8.758   -.300 -4.871 <.001 
Number of plausible response options (NA) -10.662 3.733 -.203 -2.856 .005 
There exists overlap with other response options -3.918       2.261   -.108 -1.733   .085 

Text content      
Text domain 1: political / legal* - - - - - 
Text domain 2: economy -7.910       4.488   -.124 -1.762   .080 
Text domain 3: social / societal -4.378       3.094   -.119 -1.415   .159     
Text domain 4: vital citizenship -5.168       3.658   -.110 -1.413   .160     
Text domain 5: career -10.152       4.037   -.190 -2.515   .013 

Note.  R2 = .441, R2
adj = .383, F (17.164) = 7.606, p < .001 

*These factors are treated by R as reference groups  

The most powerful predictive task features are presentation features. A presentation feature 

predicting a higher value for item difficulty (i.e., an easier item) is the presentation feature 

representing to which degree the key is the best possible response (score = 50 and score = 100), 

respectively β = .254; t (164) = 2.220; p = .028 and β = .376; t (164) = 3.268; p = .001. So, compared to 

the reference group with score = 0, so where the key is coded as not being the best possible 

response, items for which the key is (partially) the best possible response, are relatively easier. 

Another item presentation feature, the number of plausible response options (plausible distractors) 

however, predicts a lower value for item difficulty (i.e., a more difficult item). For the number of 

plausible response options, the reference group was no plausible response options (N = 0). The 

presence of a number of plausible response options, leads to a lower value for item difficulty (N = 1, 
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β = -.419; t (164) = -5.163; p < .001, N = 2, β = -.467; t (164) = -6.140; p < .001 and N = 3, β = -.300; t 

(164) = -4.871; p < .001). The largest beta (β = -.467) was found for two plausible answer options.  

Other significant predictors found mostly decreased the p-value, which means making an 

item more difficult. Firstly, the information task feature finding justification (β = -.152; t (164) = -

2.291; p = .023). So, when an item requires a reader to look for a justification, the item difficulty 

increases. Secondly, when readers, implicitly, had to derive meaning of punctuation marks, which is 

considered a prerequisite language task, in order to correctly answer an item, the item difficulty also 

increases (β = -.166; t (164) = -2.693; p = .008). Thirdly, for the text content feature domain, one of 

the domains also predicts an increased in item difficulty. Text domain 5, with a focus on career, 

causes a decrease in the p-value (β = -.190; t (164) = -2.515; p = .013), i.e., more difficult items, 

compared to items from the domain politics and legislation. 

A final significant feature is another information task feature. This information task feature, 

separating relevant information, leads to a higher value for item difficulty (β = .153; t (164) = 2.101; p 

= .037), i.e., creating an easier item. So, when an item requires a reader to separate relevant 

information, this apparently found relatively easy.  

Prediction of Item Discrimination 

The results of the multiple regression analyses with item discrimination as a dependent variable 

are shown in Table 16 and 17. The procedure of analysing the data was similar to the analyses 

performed for predicting item difficulty. To start, multiple regression analyses were performed using 

task features from individual groups as predictors first as a basis of a subsequent analysis with 

features that had a significant contribution in the separate analyses.  
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Table 16 

Results of separate multiple regression analyses using groups of task features as predictors, with item 

discrimination as a dependent variable 

 R2 R2
adj F df1; df2 Sig. 

Item discrimination      

Proposition  .021 -.002 0.929 4; 177 .449 

Type of relationships .128 .014 1.119 21; 160 .333 

Information task  .099 .051 2.091 9; 172 .033 
Types of inferences .040 .019 1.853 4; 177 .121 
Number of inferences .000 -.005 .037 1; 180 .847 
Meta task .033 .017 2.027 3; 178 .112 
Implicit language task .011 -.005 0.680 3; 178 .565 
Explicit language task  .029 .018 2.696 2; 179 .070 

Presentation features .165 .095 2.362 14; 167 .005 
Target skill  .118 .098 5.828 4; 174 <.001 
Text content – Text .265 .189 3.480 17; 164 <.001 
Text content – Domain .111 .091 5.517 4; 177 <.001 

  

The following groups of task features showed significant contribution to item discrimination, 

see Table 16: information task (R2 = .099, R2
adj = .051; F (9.172) = 2.091, p = .033), presentation 

features (R2 = .165, R2
adj = .095; F (14.167) = 2.362, p = .005), target skill – cluster (R2 = .118, R2

adj = 

.098; F (4.174) = 5.828, p < .001), text content – text (R2 = .265, R2
adj = .189; F (17.164) = 3.480, p < 

.001) and text content – text domain (R2 = .111, R2
adj = .091; F (4.177) = 5.517, p < .001). The group 

text explained the largest amount of variance in item.  

In a subsequent regression analysis, all significant predictors that resulted from the separate 

analyses were used in a combined multiple regression analysis. The results of this analysis can be 

found in Table 17. Altogether, the task features predicted 43 per cent of the variance in item 

discrimination (R2 = .428, R2
adj = .350; F (24.154) = 4.998, p < .001).  
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Table 17 

Results of combined multiple regression analyses, with item discrimination as a dependent variable  

Task feature B s.e. β t(154) Sig. 

(Intercept) 13.191     2.667     4.946 <.001 

Type of relationships      
Effect -0.614     0.195   -.208 -3.150 .002 
Causal -0.053     0.540   .007 -0.098 .922     
Means-goal 0.651     0.434    .111 1.499 .136     
If-then 0.394     0.580    .046 0.680 .497     
Others 1.310     0.757    .120 1.730 .086 

Information task      
Meta task -1.715     1.367   -.112 -1.254 .212     
Matching a point of view with a supporting argument -2.301     1.265   -.123 -1.819 .071 

Meta task      
Text structure 0.818     1.852    .046 0.442 .659     

Explicit language task      
Meaning of words 2.918     2.197    .090 1.328 .186     

Presentation features      
Key is the best possible response (N = 0)* - - - - - 
Key is the best possible response (score = 50) 6.260     1.941    .383 3.225 .002   
Key is the best possible response (score = 100) 8.377     1.811    .549 4.626 <.001 
Key is the best possible response (NA) 11.330     3.836    .224 2.954 .004 
Number of plausible response options (N = 0)* - - - - - 
Number of plausible response options (N = 1) -2.060     1.245   -.135 -1.655 .100     
Number of plausible response options (N = 2) -0.964     1.481   -.051 -0.651 .516     
Number of plausible response options (N = 3) -0.707     3.764 -.012 -0.188 .851     
Number of plausible response options (NA) -0.188 1.650 -.009 -0.114 .909 

Target skill      
Cluster 1: goal / type of text* - - - - - 
Cluster 2: text structure 1.822     1.977    .103 0.922 .358     
Cluster 3: main and side issues / summarising 0.394     1.850    .019 0.213 .832     
Cluster 4: understanding and interpretation of information 5.050     1.721    .291 2.935 .004 
Cluster 5: argumentation 1.319     1.655    .075 0.797 .427     

Text content      
Text domain 1: political / legal* - - - - - 
Text domain 2: economy -2.298     1.950   -.088 -1.178 .241     
Text domain 3: social / societal -3.339     1.360   -.220 -2.454 .015 
Text domain 4: Vital citizenship -5.489     1.606   -.282 -3.417 .001 
Text domain 5: Career -7.212     1.780   -.329 -4.008 <.001 

Note.  R2 = .428, R2
adj = .350; F (24.154) = 4.998, p < .001 

*These factors are treated by R as reference groups 

The most powerful predictive task features are, again, presentation features. The 

presentation feature representing to which degree the key is the best possible response (score = 50 

and score = 100), respectively β = .383; t (154) = 3.225; p = .002 and β = .549; t (154) = 4.626; p < 

.001. So, compared to the reference group with score = 0, so where the key is not the best possible 

response, items for which the key is (partially) the best possible response, tend to have increased rir-
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values, and therefore have a higher evidence strength. For another task feature, target skill, one of 

the clusters also is a significant predictor for item discrimination. This group specifically is about 

understanding information and the interpretation of information. Items in this cluster have an 

increased rir-value, and therefore have a higher evidence strength (β = .291; t (154) = 2.935; p = 

.004).  

Other task features found as significant predictors for item discrimination predicting a 

decrease, i.e., creating an item with less evidence strength. Regarding text content features, several 

text domains were found to predict a significantly decrease item discrimination. These were the text 

domains 3, 4 and 5 regarding social / societal, vital citizenship and career subjects, respectively β = -

.220; t (154) = -2.454; p = .015, β = -.282; t (154) = -3.417; p = .001, and β = -.329; t (154) = -4.008; p < 

.001. All text domains mentioned predict to a decrease in item discrimination, and therefore a 

decrease in evidence strength of the items in these domains. Finally, a feature from the group of 

relationship features was also a significant, but the least powerful predictor for item discrimination. 

This was the relationship effect (β = -.208; t (154) = -3.150; p = .002). This type of relationship has a 

negative relationship with item discrimination, i.e., an increase of the presence of effect relationships 

in propositions needed to correctly answer an item, leads to a decrease in evidence strength.  
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Conclusion and Discussion 

Dutch language reading comprehension exams have been topic of investigation recently. The 

present research focused on finding predictive task features for item difficulty and item 

discrimination in 3F Dutch comprehension exams. Regarding the task features, twelve groups of task 

features were distinguished, that fitted into larger categories: features of necessary information 

(proposition, type of relationships), information task features, including required mental processes, 

types and number of inferences required, meta task, prerequisite language task, either implicitly 

required or explicitly asked for, item presentation features (including plausible response option and 

correctness of the key), intended target skill, text features, including text topic and text domain. In 

the end, finding task features that might predict item parameters would be beneficial for several 

reasons. The main benefit, however, is that the construct validity could be affected positively, 

thereby increasing the coverage of the target skill (reading comprehension), implying a more valid 

measurement.  

This section will first focus on the (groups of) task features found to predict item parameters 

(item difficulty, item discrimination) in Dutch language reading comprehension exams in previous 

research. Subsequently, the section will focus on summarising the results of the present study and 

accounting for them, to clarify the relations between task features and item features. More 

specifically, this section aims to address the research question focused on the extent to which 

(groups of) task features can be used to predict item features in 3F Dutch language reading 

comprehension exams. After discussing the conclusions of the present study, some limitations of the 

present study will be addressed. Finally, some suggestions for further research are mentioned. The 

present study is the first of its kind to include the concept map, representing a mental model, in 

research into reading comprehension. 

Predicting Item Difficulty 

For predicting item difficulty, previous research uncovered several task features. With regard 

to the text features, the type token ratio and the number of centralised elements, were found to 

increase item difficulty. Other text features, the total number of elements, and the presence of the 

actor relationship type, decreased item difficulty. The present study did not find these text features 

as predictors for item difficulty. The absence of the type token ratio, number of centralised elements, 

and the total number of elements could have to do with the fact the present research utilised a 

different method for counting these. The propositional complexity was taken into account on an item 

level, instead of on a text level.  
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Regarding the intrinsic task features, a main feature found to increase item difficulty was the 

number of inferences to form. This was not found in the present study, perhaps also due to the fact 

this measure was taken into account on an item level, as compared to the text level. Other intrinsic 

task features found to increase item difficulty by previous research were whether an item focused on 

(1) assessment of propositions or arguments following the text, (2) the amount of necessary 

information needed to answer an item concerning the entire text, rather than individual passages, 

(3), organisation of information (elements) is central, (4) determining rations between numbers, and 

(5) drawing a conclusion based on a combination of informative elements. One intrinsic task feature 

found caused a decrease in item difficulty: when an item focused on retrieving explicit information. 

The present study found an association for the following intrinsic task features: whether an item 

focused on drawing a conclusion based on a combination of information elements, further confirming 

this finding from previous research. However, this feature was not a significant predictor for item 

difficulty. Another intrinsic task feature did increase item difficulty: when an item focused on finding 

justification. A final intrinsic task feature, which caused an item to become easier, was when an item 

focused on separating relevant information. Apparently, trying to find justification imposes a 

cognitive load for test takers, causing items to become more difficult. The separation of relevant 

information, however, causes items to become easier. Perhaps handling information, and choosing 

the most relevant parts, is easier as compared to combining information elements or finding 

information elements to support a certain point of view. The other previously found intrinsic task 

features were not included in the present research, as they did not have enough prevalence in the 

item sample, so no statements can be made as to their predictive value for item difficulty.      

Looking at the access skills, previous research found an increase in item difficulty when 

answering an item required an additional (access) skills, or when test takers had to deduce meaning 

from punctuation marks. The present research also found an association between deducing meaning 

from punctuation marks and item difficulty, more specifically, an item became easier. Whether items 

required an additional (access) skill, was not taken into account in the present study, due to a lack of 

prevalence in the current item sample.   

Considering the item presentation features, previous research found an increase in item 

difficulty when the number of substantively plausible distractors increased. For the presentation 

feature the degree to which the key is the best possible answer response, it was found items became 

easier. The present study found an association between item difficulty and the number of plausible 

response options, and more specifically, this item presentation feature caused items to become more 

difficult. For the degree to which the key is the best possible answer response, it was found items 

became easier. The results from the present study are therefore in line with previous research.  
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Finally, the task features found to impact item difficulty to the largest extent were the item 

presentation features. The number of substantively plausible and the degree to which the key is the 

best possible answer response are eminently a consequence of the item format multiple-choice. The 

present study might be another indicator that this item format indeed is detrimental for making valid 

claims about one’s reading comprehension skills.  

Predicting Item Discrimination 

For predicting item discrimination, previous research uncovered several task features. 

Regarding the text features, it was found that the number of the contrast relationship type positively 

impacted item discrimination. However, the degree to which relationships are implicit, and the 

number of the non-directly observable characteristics element, contributed negatively to item 

discrimination. The present research mostly found task features related to the type of relationship. 

An association was found for the presence of the if-then type of relationship, but this feature was not 

a significant predictor. The presence of the effect type of relationship was a significant predictor, 

decreasing the item evidence strength.   

Considering the intrinsic task features, previous researchers found mostly features that 

negatively impacted evidence strength: when an item focused on retrieving social-communicative 

meaning, on matching a supporting argument with a point of view, and when an item did not contain 

a direct information task, but a text transcending task. On feature found to increase evidence 

strength was when an item focuses on a follow-up (or application) task based on textual information. 

These findings seem in line with the taxonomy of Bloom, indicating from lower to higher order 

thinking skills: remembering, understanding, applying, analysing, evaluating, and creating. It seems 

items concerning higher order thinking skills, such as matching a supportive argument (evaluating), 

or a text transcending task (creating), lead to less evidence strength. A follow-up, or application task 

based on textual information, focused on a lower order thinking skill, applying, lead to increased 

evidence strength. The present study found an association for items focused on matching a point of 

view with a supporting argument, and items focused on meta task. However, no significant 

predictors were yielded after analyses. Previous research was concentrated mostly on 2F Dutch 

comprehension exams, which included an item sample with a good range of rir-values. However, the 

present research focused on reference level 3F, included a rather small range of (low) rir-values, 

which could have caused the previous found results to not show.   

With regard to the access skills, a task feature found before with a negative impact on 

evidence strength were items relating text passages and texts. Other task features had a positive 

impact on evidence strength: when the meaning of words is explicitly asked for, and when test takers 
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had to relate between textual information and common knowledge. These results might indicate that 

items focusing on processing larger amounts of information (relating texts passages and texts), 

thereby increasing test takers’ cognitive load, cause a decrease in evidence strength. Items focusing 

on processing smaller amounts of information (less cognitive load), such as the explicit meaning of 

words, or the relation between textual information and common knowledge, are related to an 

increased evidence strength. While the present research found an association between the explicit 

language task meaning of words, and item discrimination, the task feature was not a significant 

predictor for item discrimination.  

When considering target skill features, it was found before that drawing a conclusion based 

on (parts of) the text, increased the evidence strength of an item. The present results were that items 

focused on the target skill understanding and interpretation of information increased evidence 

strength. It is noteworthy that again, a task feature related to relatively lower order thinking skills, 

cause an increase in evidence strength.   

Looking at the item presentation features, several researchers found the positive impact of 

the degree to which the key is the best possible response on evidence strength. One study also found 

that when an item requires eliminating response options, evidence strength was decreased. Similar to 

item difficulty, an association with item difficulty and the degree to which the key is the best possible 

response was found in the current study. It was found the higher the degree to which the key is the 

best possible response, the higher the evidence strength of an item. This seems like a logical result, as 

a more correct key will have more overlap with the response a test taker has formulated in his or her 

head. The other previous finding, regarding the elimination of response options, could not be 

replicated in the present study.  

Finally, similar to item difficulty, the task features found to impact item discrimination to the 

largest extent were the item presentation features. The degree to which the key is the best possible 

answer response and when an item requires eliminating response options are eminently a 

consequence of the item format multiple-choice. Considering a similar trend was found for item 

difficulty, this might be an indicator that the use of multiple-choice items for making valid claims 

about one’s reading comprehension skills is not the best option.  

Text (Content) as Predictor for Item Parameters 

In the present study, eighteen texts were included. These texts were also included in 

regression analyses, to check their potential predictive value for the item parameters. It is found that 

for item difficulty, eleven texts were found to have a significant positive contribution, thereby 

increasing the p-value, i.e., leading to relatively easier items. Regarding item difficulty, four texts had 
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a significant negative contribution to item discrimination, thereby decreasing the rir-value, and the 

evidence strength of the items. This could imply it partly depends on the text whether a constructor 

can design items that provide strong evidence for reading comprehension. Another implication could 

be that the variation in task complexity partly depends on the text on which the item is based.  

More specifically, the present research also found a relationship for the text domain Dutch 

vocational education with both item parameters. The text domain contributed to items that were 

slightly easier, and items with less evidence strength. More specifically, the items focusing on the 

domain of career, were easier compared to the other domains. Items focusing on the domain of 

either career, vital citizenship, or social / societal, had a decreased evidence strength, compared to 

other domains.  

Limitations of The Present Research and Suggestions for Further Research 

Finally, some limitations of the present study need to be mentioned, as well as some 

suggestions for further research. These are divided by theme: item sample, methods, analyses, and 

some general suggestions.  

Item sample 

Firstly, the limitations of the present research concern the item sample of items used to 

conduct the research. This item sample was rather small. Further research could give more attention 

to utilising a data set with more items, ensuring a better balance in task features. Also, with regard to 

the item discrimination, a relatively low rir-value was found, indicating thin evidence. I.e., items do 

not effectively discriminate between students low and high achieving test takers. In the present 

research, the somewhat lower rir-value could have a somewhat negative effect on the exploration of 

task features predictive for the rir-value, as the values were (consistently) low. It is recommended 

future research focuses on creating an item sample with a broader range of rir-values, also including 

highly discriminating items (rir-value > .3). 

Methods 

 Secondly, some limitations of the present research have to do with the methods used. The 

expert concept map was used to operationalise a situation model of the text, and several proposition 

task features were obtained using these expert concept maps. The construction of the concept map 

was done by an expert author, and re-checked by two other experts, who also discussed the 

concepts and relationships as indicated in the concept map with the expert author. Finally, the 

author of the present research also looked critically and made some adaptations to the concept 

maps. However, a concept map is still a representation of a person, who is using a certain type of 

prior knowledge to construct a situation model. It remains a question on whether this concept map is 
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representative for the situation model constructed by a Dutch vocational education student. By using 

an expert concept map as a proxy for an expert situation model, the present research attempted to 

take into account some criticism on the current reading comprehension assessment, i.e., the focus 

on only certain text passages (Rupp et al., 2006; Snow, 2003). More specifically, this criticism was one 

of the reasons to look whether items actually cover the full situation model, or only parts of it. 

Furthermore, using the concept maps to code which propositions were needed to correctly answer 

an item, the author did this by herself.  

Again, there is the limitation of interpretation and prior knowledge, the subjectiveness of the 

author. It is suggested further research obtains more coders, so inter-rater reliability can be checked. 

Moreover, in coding which propositions were needed to correctly answer an item, the focus was on 

the key. However, it is not taken into account that other response options might include distracting 

elements, therefore, shaking up the situation model for the student. Also, regarding the implicit 

elements, there was some ambiguity with respect to coding them, as elements might be implicit in 

one paragraph, but explicit in another. In general, the rule was followed that if an element is 

mentioned explicitly somewhere in the text, it is considered explicitly. Here, the reasoning was 

followed that the whole text is necessary to correctly answer an item. However, one could argue that 

is not the case. Besides, a task feature used in analyses was other, from the group of type of 

relationships. However, other encompassed all relationships that could not be classified elsewhere. 

Therefore, it represents a very diverse group of relationships, and it is hard to interpret the results 

involving this feature. In addition, it was not taken into account that items are answered 

sequentially. Therefore, parts of the situation model that were already used in an item before, might 

be easier to revisit. This is currently not taken into account. To check how test takers interact with 

the items, a suggestion would be to also include an experimental approach. An example would be to 

use think-aloud procedures, in which test takers verbalise their thoughts while answering items in 

different formats 

Analyses 

Thirdly, some limitations of the present research have to do with the way that the analyses 

were performed. Most importantly, items were treated as interchangeably, even though they were 

not (Annex 4). Items are nested within a text, and a multilevel (or test let) analysis might be better 

suited to account for this “nestedness”. This was also indicated by the fact that some of the texts 

were significant predictors for the item parameters. This refers back to the first set of limitations of 

the research, specifically, the number of items in the item sample. There were not enough texts and 

related items to conduct a meaningful multilevel analysis. Again, for further research, an item sample 

with more items is recommended.  



55 
 

General suggestions 

In addition to the suggestions for further research mentioned in the paragraphs above, some 

general suggestions for further research are described in this paragraph. The present research 

focused on information elements, relations among the information elements, and so-called 

propositions. In this case, only the relationships among the information elements were put into a 

category (e.g., effect, causal). Further research might focus on the content characteristics of 

information from a text, to further investigate the possible predictive role of these categories for 

item parameters. Moreover, the present study did not involve the patterns of interactions between 

two or multiple features (also, the item sample was too small to obtain reliable results). Future 

research could focus on discovering these complex patterns of interactions, and their influence on 

item parameters.  
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Appendices 

Annex 1: Description of the Specified Guidelines for the Reference Level 3F per Skill (College voor 

Toetsen en Examens, 2017) 

Skill              Reference level 3F 
             “The language user is able to …” 

Understanding • Name different types of texts 

• Express the main idea of a text in his/her own words 

• Understand and recognise relationships in texts such as cause-effect, 
means-goal, enumeration, etcetera  

• Distinguish between essential and side issues, opinions, and facts 

• Distinguish between point of view and argument 

• Distinguish between fallacy and argument 

Interpreting • Draw conclusions based on (part of) the text 

• Draw conclusions about the writer’s intentions, views, and feelings 

Evaluating • Can indicate the goal of the author as well as the linguistic means used 
to achieve this goal 

• Can divide the text info meaningful units and can name the function of 
these units 

• Can assess the acceptability of the argumentation in an argumentative 
text 

• Can judge the information in a text on its value to him-/herself and 
others 

Summarising • Can summarise a text concisely for others 

Looking up • Can assess the reliability of sources and mentions sources 

• Can quickly find information in longer reports or complicated schedules 
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Annex 2: Coding Scheme to Determine Task Features per Item in Microsoft Access, Created by 

Roelofs, Postulart, et al. (2021)  
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Annex 3: Results of Correlational Analyses and Analyses of Variance Between All Task Features and 

Item Parameters (N = 182) 

 

Item 
difficulty 
(p-value) 

Item 
discrimination 

(rir-value) 

Item 
difficulty 
(p-value) 

Item 
discrimination 

(rir-value) 

 r r η2 η2 

Proposition     

Number of propositions needed in order to 
correctly answer the item .055 .108 - - 
Number of implicit information elements 
involved with correctly answering the item -.014 .052 - - 
Number of implicit relationships between 
information elements involved with correctly 
answering the item .023 .119 - - 
Total number of both implicit information 
elements and relationships involved with 
correctly answering the item -.007 .072 - - 
Number of different types of relationships 
involved with correctly answering the item .068 .089 - - 

Type of relationships     

Kind/type -.098 -.035 - - 

Characteristic/feature .037 -.008 - - 

Actor .010 .029 - - 

Effect -.074 -.143 - - 

Causal -.059 -.043 - - 

Temporal -.055 -.050 - - 

Example/illustration .018 -.013 - - 

Concluding .139 .068 - - 

Evaluative -.037 .025 - - 

Means-goal -.030 .111 - - 

Motive -.082 -.072 - - 

Explanatory -.061 -.094 - - 

Location -.095 -.031 - - 

Source (of information) .015 -.022 - - 

Recipient .068 .077 - - 

With respect to -.042 -.032 - - 

Contrasting -.033 .030 - - 

Condition -.041 -.026 - - 

If-then .116 .151 - - 

Implying .043 .023 - - 

Others -.113 .107 - - 

Information task     

Finding justification -.133 -.136 - - 

Similarities and differences -.066 .066 - - 
Matching a point of view with a supporting 
argument -.112 -.165 - - 

Separating relevant information .011 -.044 - - 

Searching for literal information -.043 -.026 - - 

Meta task -.024 -.197 - - 

Selecting a written summarising sentence .054 -.039 - - 
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Finding arguments (including advantages and 
disadvantages) -.053 -.060 - - 
Drawing a conclusion based on a combination 
of information elements -.182 -.031 - - 

Types of inferences     

Connecting information -.124 -.081 - - 
Filling an information gap with factual 
knowledge -.056 .099 - - 

Deriving new information by logic reasoning -.014 .106 - - 

Finding a subordinate label -.113 -.121 - - 

Number of inferences     

Number of inferences -.126 -.014 - - 

Meta task     

Argumentation theory -.062 -.066 - - 

Text structure -.063 -.113 - - 

Social communicative meaning making .077 -.082 - - 

Implicit language task     
Meaning of words -.078 -.012 - - 

Expression(s) -.024 -.043 - - 

Derive meaning of punctuation marks -.204 -.101 - - 

Explicit language task     

Meaning of words .038 .171 - - 

Expression(s) -.002 .032 - - 

Presentation features     

Key is the best possible response - - .122 .124 

Eliminating response options is necessary - - .037 .019 
Number of plausible response options 
(plausible distractors) -.510 -.103 - - 
Overlap between key and textual information 
mentioned .117 .064 - - 
Overlap distractors with textual information 
mentioned -.001 .053 - - 

Overlap between item stem and the key -.045 .037 - - 

Overlap between item stem and distractors -.116 -.042 - - 

Target skill     

Cluster - - .013 .118 

Text content     

Name of the corresponding text - - .227 .265 

Text domain Dutch vocational education - - .057 .111 

Note. Significant effect sizes (r/η2) (α < .05) are printed in bold print  
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Annex 4: Description of the Results of One-way Analyses of Variance (ANOVA) 

A one-way ANOVA was conducted to compare the mean p-value between texts. There was a 

significant difference found between groups (F (17.164) = 2.838, p <.001). Another one-way ANOVA 

was conducted to compare the mean rir-value between texts. (F (17.164) = 3.480, p <.001).  

 


