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Highlights: 
- Assessing complex skills in secondary school teaching practice is considered challenging. 
- We developed items (STAIRs) to formatively assess students’ social scientific reasoning. 
- STAIRs were validated by experts, teachers, think-aloud interviews, and test administration. 
- STAIRs elicited students’ reasoning about social problems in three proficiency levels. 
- The design principles may be applied by teachers in the development of assessment items. 
 
Purpose: Assessing complex skills is considered important but challenging. This study focused on 
developing assessment items to evaluate secondary social science students’ proficiency in the sub-
skill of causal analysis.  

Design/methodology/approach: Based on a conceptual framework of social scientific reasoning, 
we designed formative assessment items known as STAIRs (Social science Teaching Assessment 
Items of Reasoning). The STAIRs were validated in three focus groups: two groups of assessment 
experts (N = 7 and N = 3) and one group of social science teachers (N = 10). Additionally, think-aloud 
interviews were conducted with eight social science students. The quality of the STAIRs was evalu-
ated by administering the items to 338 social science students in 21 Dutch social science classes. 

Findings: The results showed that it is possible to distinguish between the three performance levels 
in students’ reasoning using the STAIRs. 

Practical implications: The design principles for the STAIRs may aid teachers in developing addi-
tional assessment items. 

Keywords: social science education, formative assessment, assessment design, social scientific 
reasoning, causal analysis, civic education 
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1 INTRODUCTION 

Reasoning about social problems is considered an essential and relevant skill, both for the individ-
ual and for a democratic society (Abrami et al., 2008; Lee et al., 2021). A key objective of social 
science education is to enable students to critically analyse and reason about social problems, such 
as climate change, youth crime, and social inequality (Klijnstra et al., 2023; Sandahl, 2015). In the 
Dutch social science program for upper secondary education, the concept–context approach is cen-
tral: Students must learn to use social scientific concepts to analyse social problems that function 
as context (College van Toetsen en Examens, 2019; Klijnstra et al., 2023; Olgers et al., 2021).  

Although the importance of teaching complex skills is widely recognised in the educational field 
(Brookhart, 2010; Ercikan & Seixas, 2015; Schraw & Robinson, 2011), assessing these complex skills 
remains challenging (Ercikan & Seixas, 2015). Complex skills are often assessed through large, au-
thentic take-home assignments (Ercikan & Seixas, 2015; Lee et al., 2021). However, teachers also 
require smaller tasks to evaluate students’ reasoning about social problems in a more formative 
manner. This need is also evident in the assessment of complex skills within social science educa-
tion and civics (Jansson, 2023).  

In this study, we have designed assessment items aimed at formatively evaluating students’ so-
cial scientific reasoning abilities, which we have defined as STAIRs (Social science Teaching Assess-
ment Items of Reasoning). The research question guiding this study is: What types of short-answer 
questions can serve as valid (formative) tools for assessing students’ social scientific reasoning? Ulti-
mately, social science teachers can use these STAIRs to gain more insights into students’ proficiency 
levels in social scientific reasoning. 

2 THEORETICAL FRAMEWORK 

2.1 Domain analysis: Operationalisation of social scientific reasoning 

The operationalisation of specific skills is a logical first step in principled design approaches that 
focus on constructing assessment items for complex skills (Breakstone, 2014; Löfström et al., 2023; 
Messick, 1994; Mislevy et al., 2003; Pellegrino et al., 2001; Schmeiser & Welch, 2006). Therefore, in 
line with two crucial principled design approaches – the Assessment Triangle (Pellegrino et al., 
2001) and the Evidence-Centered Design model (Mislevy et al., 2003) – it is essential to define and 
operationalise the specific domain of social scientific reasoning. More specifically, it is crucial to 
operationalise the specific knowledge, skills, or attitudes that need to be assessed (Messick, 1994; 
Mislevy et al., 2003; Pellegrino et al., 2001), thereby providing teachers with greater clarity regard-
ing what they and their students need to know or do (Löfström & Ouakrim-Soivio, 2022; Wiliam & 
Leahy, 2015). 

If academic literature on social science education and curriculum documents of policy makers 
lack an operationalisation of social science reasoning in curriculum documents, it is unsurprising 
that social science teachers experience difficulties in the teaching and assessing of students’ social 
scientific reasoning (Jansson, 2023; Klijnstra et al., 2023; Van Boxtel et al., 2017). In a previous study, 
we conceptualised and operationalised students’ social scientific reasoning (Klijnstra et al., 2023). 
Building on conceptualisations in academic handbooks of sociology and political science (e.g., Ultee 
et al., 2003; Van Tubergen, 2020; Woerdman, 2013), social science education (e.g., Sandahl, 2015), civic 
reasoning (e.g., Lee et al., 2021), and historical reasoning (e.g., Seixas et al., 2013; Van Boxtel & Van 
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Drie, 2018), and based on an analysis of student papers in social science classes, we operationalised 
the domain of students’ social scientific reasoning. This operationalisation identified five main rea-
soning activities: (1) causal analysis; (2) use of social scientific concepts, models, and theories; (3) use 
of evidence; (4) use of perspectives and reflection on them; and (5) comparing.  

Furthermore, we operationalised each reasoning activity into subcategories (e.g., distinguishing 
causes and consequences) and divided each subcategory into three proficiency levels of social sci-
entific reasoning, supported by practical examples of students’ reasoning. This operationalisation 
of social scientific reasoning can serve as a crucial first step in developing assessment items, such 
as STAIRs, which evaluate subskills of students’ social scientific reasoning. 

2.2 Exploring ways of assessing social scientific reasoning  

As previously mentioned, teachers find it challenging to assess complex skills (Brookhart, 2010; 
Ercikan & Seixas, 2015). This challenge extends to social science and civics teachers: although the 
teaching of reasoning has gained more attention in teaching practices, teachers still struggle to de-
velop assessments that effectively elicit complex skills in these subjects (Jansson, 2023; Lee et al., 
2021; Sluijsmans, 2013, 2014; Van Boxtel et al., 2017). Most standardised assessments within civics 
teaching primarily focus on the recall of factual knowledge rather than performance-based assess-
ments (Brookhart & Durkin, 2003; Curry & Smith, 2017). Therefore, in line with insights from re-
search on other subjects, teachers require advanced knowledge regarding the design and evalua-
tion of assessments that elicit complex skills, and further professional development is necessary 
(Amani et al., 2021; Campbell, 2013; Cooper et al., 2017; Jansson, 2023; Lee et al., 2021; Moss, 2013; 
Sluijsmans, 2013, 2014). 

When complex skills are assessed in social science education and civics, they are often evaluated 
through more extensive written assignments (Jansson, 2023) and authentic learning tasks (Van Box-
tel et al., 2017). Generally, authentic assessment tasks help students make abstract social science 
concepts more meaningful and explore the application of knowledge and skills to real-world prob-
lems (Bransford et al., 2000; Breakstone, 2014; Brown et al., 1989; Jansson, 2023; Maddox & Saye, 
2017; Newmann et al., 2016). These tasks are typically extensive and require significant time to 
complete, and they can be administered as individual or group assignments (Maddox & Saye, 2017). 
Examples of authentic tasks in social science education include policy papers and advice letters to 
municipal councils addressing the reception of refugees, as well as inquiry tasks focused on social 
inequality and youth obesity.  

An advantage of open-ended authentic learning tasks is that they facilitate the transfer of more 
abstract concepts to students’ real-world problems and can motivate and facilitate their complex 
reasoning skills (Maddox & Saye, 2017). However, these tasks are also time-consuming for teachers 
to develop and for students to complete (Ercikan & Seixas, 2015). Furthermore, due to the complex-
ity of the tasks, such as measuring multiple skills within a single assignment, it becomes challenging 
for both teachers and students to evaluate students’ proficiency in a single or limited number of 
skills (Smith & Breakstone, 2015; Young & Leinhardt, 1998). This is particularly important for form-
ative assessment, where identifying students’ ability to demonstrate certain components of social 
scientific reasoning and providing targeted feedback is essential. 

In contrast, multiple-choice assessments are less time-consuming for teachers to design and for 
students to complete. These questions are highly effective in assessing factual knowledge and in-
formation recall, but they can also be used to evaluate more complex cognitive skills (Douglas et 
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al., 2012; Reich, 2009; Wineburg, 2004). However, a significant limitation of multiple-choice ques-
tions is that they do not reveal the more complex aspects of students’ thinking and reasoning pro-
cesses (Liu et al., 2023). For example, if a student selects the incorrect option ‘C’ on a multiple-choice 
item, the teacher gains no insight into the student’s reasoning behind that choice. Therefore, mul-
tiple-choice assessments are less suitable for formative assessment purposes. 

The Stanford History Education Group developed the History Assessments of Thinking. The as-
sessment items are designed to elicit students’ historical thinking and reasoning through short writ-
ten answers that should take students no more than ten minutes to complete and are therefore less 
time-consuming for both students and teachers (Breakstone, 2014; Breakstone et al., 2013; Smith & 
Breakstone, 2015). While one drawback of these assessment items is that they are not integrated 
into an authentic task, they have the potential to measure complex skills in more standardised as-
sessments. A standard format in these History Assessments of Thinking combines a multiple-choice 
question with a follow-up question that asks the student to explain their choice (Smith & Break-
stone, 2015). The Stanford History Education Group developed design principles for their History 
Assessments of Thinking, informed by insights and recommendations from other scholars (Messick, 
1994; Pellegrino et al., 2001) and highlighted the importance of subject and domain specificity: as-
sessments must accurately reflect the subject content and measure subject-specific constructs. The 
structure of assessments that elicit complex skills must align with the targeted construct. The 
prompts should be designed to elicit students’ complex thinking and should be as clear as possible 
to provide valuable insights for teachers. Furthermore, they emphasise piloting and revising as 
crucial iterative processes in assessment design (Breakstone, 2014; Breakstone et al., 2013; Smith & 
Breakstone, 2015). These principles can also serve as valuable design principles in the development 
process of our STAIRs. 

2.3 The targeted construct in the STAIRs: Causal analysis 

To measure anything effectively, it is essential first to identify the construct being assessed. For this 
study, we have chosen to narrow the scope of the construct. Instead of assessing proficiency in social 
scientific reasoning more broadly, we focus on measuring proficiency in one of its previously defined 
subskills (Klijnstra et al., 2023), specifically causal analysis. This choice is primarily based on the under-
standing that causal analysis is a fundamental reasoning activity that underpins many other subskills, 
such as making predictions and drawing conclusions. As noted by Jonassen and Ionas (2008, p. 287), 
“Causal reasoning represents one of the most basic and important cognitive processes that underpin all 
higher-order activities, such as conceptual understanding and problem-solving.” In the context of stu-
dents’ social scientific reasoning, causal analysis serves as a starting point and is, therefore, a crucial 
step in analysing social problems (Klijnstra et al., 2023; Sandahl, 2015). Important subcategories in this 
process include reasoning with multiple causes, connecting causes and consequences, and distinguish-
ing correlations from causation (Sandahl, 2015; Van Tubergen, 2020). 

It is important to emphasise that causal analysis is closely interconnected with other subskills 
of students’ social scientific reasoning (Klijnstra et al., 2023). For example, causal analysis often 
involves attributing multiple possible explanations and underlying mechanisms, each linked to dif-
ferent social science paradigms, concepts, theories, or models. An additional challenge is that what 

is considered a social problem is socially constructed. Therefore, the causal analysis of social prob-
lems requires not only addressing multiple causal explanations but also identifying and critically 
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reflecting on how the problem is defined from diverse perspectives (Rosenberg et al., 1988; Sandahl, 
2015, 2020; Van Tubergen, 2020). 

In our previous research, we highlighted students’ difficulties in reasoning (Klijnstra et al., 2023), 
noting that they often confuse correlation with causation. Furthermore, students struggle to reason in 
the context of multiple causes and often experience difficulties in using evidence in their causal analy-
sis. Students also tend to overestimate the role of human actions (Klijnstra et al., 2023; Stoel et al., 2015). 

Further complicating students’ causal analysis in social science education is the context in which 
they are expected to reason: social problems. These issues are multifaceted and ill-defined, charac-
terised by multiple causes, consequences, and potential solutions, as well as conflicting values, 
norms, and interests (Mills, 1959/2000; Van Tubergen, 2020). Students’ preconceptions, emotions, 
and feelings about social problems such as youth crime, obesity, and climate change can both mo-
tivate and hinder their causal analysis (Klijnstra et al., 2023; Sandahl, 2020; Stitzlein, 2021), adding 
to the complexity of the task. 

This study demonstrates that the reasoning activity of causal analysis remains complex. In our 
previous study, we operationalised the reasoning activity causal analysis in subcategories with 
three proficiency levels, accompanied by descriptions of students’ social scientific reasoning (see 
Klijnstra et al., 2023). For example, when students confuse causes and consequences, this is opera-
tionalised as ‘Beginner’ (level 1) in the subcategory identifying causes. See Table 1. 

Table 1. Examples of two subcategories in students’ causal analysis (see Klijnstra et al., 2023) 

Subcatego-
ries  

Beginner  
(Level 1) 

Intermediate  
(Level 2) 

Advanced  
(Level 3) 

Identifying 
causes 

Identifies none or 
only one cause of 
the problem 

Identifies multiple causes of the 
problem 

Identifies multiple causes of the 
problem and distinguishes be-
tween different types of causes, 
such as: 
▪ Micro, meso, or macro scales  

▪ Socioeconomic, sociocultural, or 
political-legal perspectives  

▪ Various political-normative view-
points 

▪ Incidental versus structural 
causes or environmental factors 

Connect-
ing causes 
and conse-
quences 

Confuses causes 
and conse-
quences, or does 
not describe how 
the causes con-
tribute to the 
problem 

Partially describes the relationships 
between causes and consequences 
in a nuanced way: 
▪ Primarily describes relationships 

as deterministic and linear 
▪ Pays limited attention to factors 

such as the direction/strength of 
the relationship, possible inter-
vening causes, the distinction be-
tween causal relationships and 
correlations, or self-reinforcing 
processes 

Describes the relationships be-
tween causes and consequences in 
a nuanced way: 
▪ Primarily describes relationships 

as probabilities 
▪ Recognises that societal develop-

ments (trends) are context-de-
pendent and subject to change 

▪ Pays attention to factors such as 
the direction/strength of the rela-
tionship, possible intervening 
causes, the distinction between 
causal relationships and correla-
tions, or self-reinforcing pro-
cesses 
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In accordance with the recommendations for domain analysis and targeting subject-specific con-
structs (Breakstone, 2014; Messick, 1994; Mislevy et al., 2003; Pellegrino et al., 2001), the subskills 
and specific reasoning activities served as crucial starting points in the development of our STAIRs. 

2.4 Design principles for the STAIRs 

Building on insights from assessment experts (Bijsterbosch, 2018; Breakstone, 2014; Löfström et al., 
2023; Messick, 1994; Mislevy et al., 2003; Pellegrino et al., 2001; Schmeiser & Welch, 2006) and con-
sultations within the research team, four design principles guided the construction of the STAIRs. 
First, our assessment items must be aligned to the intended learning outcome; a specific domain 
construct and its subskills (Breakstone, 2014; Messick, 1994). In this case, we focused on causal 
analysis, utilising the rubrics that operationalised the subskills from our previous study (see 
Klijnstra et al., 2023). 

The second design principle pertains to the contexts used: social problems. Since social scientific 
reasoning is inherently linked to social issues, each STAIR centres around a social problem that 
serves as the context for students’ reasoning. Intense emotional responses might influence stu-
dents’ ability to conduct a causal analysis (Klijnstra et al., 2023; Sandahl, 2020; Stitzlein, 2021). When 
choosing contexts, designers should do their best to avoid contexts that can trigger emotional re-
sponses in a way that students underperform. For example, a standardised assessment item using 
domestic abuse as a context is not suitable. All students should have the opportunity to engage in 
causal analysis. Our STAIRs aim to minimise the need for prior knowledge of the selected social 
problem, providing any necessary background information as efficiently as possible. 

 The third design principle focuses on explicit instruction, the degree of pre-structuring, and 
prompts (see Breakstone, 2014). Each STAIR should include concise instructions related to the rea-
soning skill that is assessed. The prompt (for example, “Explain...”) and subsequent instructions 
should provide students with clear guidance on what to do to maximise their points. This requires 
a careful balance in determining whether the skill being assessed includes understanding the 
“thinking steps” a student must take to demonstrate proficiency. 

The fourth design principle addresses the difficulty and differentiation levels of the STAIRs. The 
STAIRs are designed to align with students’ levels of social scientific reasoning and should elicit the 
three operationalised levels of proficiency in accordance with the conceptualisation of students’ 
social scientific reasoning (Klijnstra et al., 2023). They should not be too difficult or too easy for the 
intended target group. The answer keys to score students’ responses should clarify the different 
levels of causal analysis.  

3 METHOD 

3.1 Context and participants 

This study was conducted in the context of social science education at the upper secondary level in 
the Netherlands. The assessment items (STAIRs) were developed by a design team consisting of two 
individuals. The first designer (Author 1) is a researcher and social science teacher educator with 
15 years of experience as a social science teacher and 11 years as a teacher educator. The second 
designer (Author 3) has 21 years of experience as a social science teacher and is an assessment 
expert at the National Institute for Educational Measurement (Cito). The STAIRs were validated in 
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five rounds. Table 2 provides an overview of the participants involved in each validation. The STAIRs 
were revised after each round based on the feedback and outcomes of the validation process. 

Table 2. Overview of participants per validation 

Validation  Participants Characteristics  

1. Focus group Assessment ex-
perts (n = 7) 

• All experts worked at the National Institute for Educational Measure-
ment  

• Six are social science assessment experts; one is a mathematics assess-
ment expert 

• Four experts have degrees in teaching social sciences 
• Three experts have experience as social science teacher educators 

2. Focus group Social science 
teachers (n = 10) 

• Teachers were recruited from our professional network 
• Teaching experience varied from 2 to 38 years (M = 10,8) 

3. Think-aloud 
interviews/ 
sessions 

Social science 
students (n = 8) 

• Students were recruited by two teachers from our professional net-
work 

• Eight students from two schools participated (four students per 
school) 

• Mean age: 16 years 

4. Focus group Assessment ex-
perts (n = 3) 

• All experts worked at the National Institute for Educational Measure-
ment  

• All experts have a degree in teaching upper secondary social science 
education 

• Two of the three experts also participated in Validation Round 1 

5. Assessment Social science 
students (n = 338) 

• Students (social science classes) were recruited via social science 
teachers in our professional network 

• 338 students from 21 classes across eight schools in both urban and 
rural environments 

• Mean age: 16 years (range 15 to 18 years) 

3.2 First draft of the STAIRs 

Building on the previously described insights from assessment experts and related design principles, 
the first version of the STAIRs was designed. This initial draft included ten questions organised into 
four contexts, each representing social problems that students were required to reason about. The 
four contexts in this first version of the STAIRs were: (1) Educational level and obesity; (2) Reading 
skills and socioeconomic status; (3) Noise pollution from neighbours and experienced happiness; and 
(4) Social inequality and COVID protests. In line with the design principles, we selected these contexts 
because we considered them meaningful for students and have the potential to elicit students’ causal 
analysis. In previous Dutch social science teacher education and professional development programs 
(Ruijs & Klijnstra, 2017, 2021), these contexts have been partly used as examples of contexts that can 
be used in social science education to teach complex thinking skills. Variations in the degree of pre-
structuring and prompts of the questions were designed for each context and discussed in the first 
focus group with assessment experts. Figure 1 shows the initial STAIR 1 regarding educational level 
and obesity, which was discussed in the focus group with assessment experts (validation 1). As 
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illustrated in Figure 1, considerations about the degree of pre-structuring and different types of ques-
tions are included in the document for this first validation with assessment experts. 

Figure 1. STAIR 1: Educational level and obesity 

 
 
Due to the targeted construct of students’ causal analysis, we utilised insights from the rubrics that 
operationalised three proficiency levels (see Klijnstra et al., 2023) to design the items and the an-
swer key (scoring rubric). In the initial draft of the STAIRs, we constructed multiple instances of the 
same item, varying the level of pre-structuring and guidance provided to the student (see Figure 1). 



JOURNAL OF SOCIAL SCIENCE EDUCATION                                                               VOL. 24 | NO. 2 | 2025 

9 

3.3 Data collection 

Rounds of validation 

Based on the item development process of History Assessments of Thinking by Breakstone (2014) 
and building on recommendations from other assessment experts (e.g., Mislevy et al., 2003; Pelle-
grino et al., 2001; Schmeiser & Welch, 2006), we validated our STAIRs through five rounds with 
assessment experts, social science teachers, think-aloud interviews with students from upper sec-
ondary social science education, and by administering the items in several classes (see Table 2). The 
participating teachers were recruited from our own network. The project received approval from 
the faculty ethics committee and participants, and each validation round was audio-recorded. The 
five validation rounds can be categorised into three types: focus groups (Validations 1, 2, and 4), 
think-aloud interviews (Validation 3), and assessments in social science classes (Validation 5). 
Through these validation rounds, we sought to gain insights into the construct validity of the items, 
specifically examining the alignment between the intended reasoning levels and the reasoning elic-
ited by the STAIRs. Additionally, we aimed to assess the difficulty of the items and their effective-
ness in differentiating among students.  

Focus groups (Validations 1, 2 and 4) 

The previously described design principles – targeting domain-specific constructs, the appropriate-
ness of the context (social problem), clarity of instruction, degree of pre-structuring, and difficulty 
and differentiation levels – served as the foundation for the development of the STAIRs, and were, 
therefore, the focus of our discussions in the focus groups. Furthermore, we collected additional 
elaborations and notes from the participants, including their insights into the STAIRs, and summa-
rised the output of each validation round. 

Before each focus group, we provided participants with the most recent version of the STAIRs 
along with an accompanying justification document explaining our choices. We then asked all par-
ticipants to closely review and complete the items. For example, Figure 2 displays the initial version 
of the STAIR regarding the usefulness of facts for the city governments of Amsterdam in reducing 
knife violence, which was a new context we used in the focus group with social science teachers 
(validation 2). 
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Figure 2. Example of initial STAIR 2, 3 and 4 about knife violence  

 
 

In Validation 1 and 2, the assessment experts and social science teachers were asked to evaluate 
the extent to which they considered the STAIRs suitable for measuring the intended reasoning, how 
well the STAIRs matched students’ reasoning levels, the extent to which they expected different 
levels of reasoning to be elicited, the clarity of the instructions, and how these STAIRs differed from 
regular social science assessment items. In each focus group, we collected participants’ responses 
regarding the STAIRs. 

Think-aloud sessions (Validation 3) 

We conducted think-aloud interviews with eight social science students from two schools. These 
students were selected by their teachers, who were asked to choose four students, each with vary-
ing proficiency levels in social sciences. All eight think-aloud interviews were conducted at the 
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students’ own schools. The purpose of these sessions was to identify which reasoning activities 
were triggered by the STAIRs and to assess the extent to which these matched the activities we 
intended to elicit. Students’ responses during the interviews provided valuable insights into the 
intended guidelines of our STAIRs, including the clarity of instruction, the impact of prior 
knowledge related to the context, and the difficulty and differentiation levels of the items. In total, 
we collected 32 think-aloud responses from these eight students. Each session was audio-recorded 
and transcribed verbatim by Research Assistant A. 

Assessments in social science classes (Validation 5) 

In the final validation, 338 students in Dutch secondary social science education, spread across 21 
classes in seven schools, tested the STAIRs. The objective of this fifth validation was to assess 
whether these items could elicit subskills of social scientific reasoning, as well as to analyse the 
difficulty and differentiation levels of each STAIR. The STAIRs were administered from March to 
May 2024. In 19 of the 21 classes, the STAIRs were introduced and conducted by one of the two 
research assistants or the researcher (Author 1). For practical reasons, students’ social science 
teachers facilitated the assessments in the remaining two classes. In each class, the STAIRs were 
introduced to students in a similar manner: it was emphasised that, although this was an assess-
ment setting, students would not be graded, and their teacher would not be informed of their per-
formance. Furthermore, we emphasised that the analyses would remain anonymous and that stu-
dents could opt out at any time. Students were allotted 45 minutes to complete the STAIRs. 

3.4 Data analysis 

The data of the focus groups (Validations 1, 2, and 4), including audio recordings, additional partic-
ipants’ elaborations, and notes, were summarised and prioritised by the design team. Following 
each validation round, and in accordance with experts’ trustworthiness recommendations (Amin 
et al., 2020; Lincoln & Guba, 1985), the design team (Authors 1 and 3) critically discussed the vali-
dation outcomes with the other members of the research team (Authors 1, 2, and 4). The four design 
principles for constructing the STAIRs served as the foundation for this process. For example, we 
discussed feedback concerning the degree of pre-structuring (third design principle) and the rele-
vance and usefulness of the contexts (second design principle). In this process, Authors 2 and 4 
served as critical peers and collaborators, providing feedback and posing critical questions (Guba, 
1981; Lincoln & Guba, 1985). After reviewing the outcomes of the validation rounds, we imple-
mented several revisions to the STAIRs.  

To analyse the think-aloud data (Validation 3), we developed a codebook to identify reasoning 
activities and levels of reasoning in accordance with our conceptualisation of social scientific causal 
reasoning (see Klijnstra et al., 2023). The research team discussed the coding scheme and made 
refinements as necessary. Author 1 and Research Assistant A independently scored four of the 32 
student responses to evaluate the codebook’s effectiveness, and differences were discussed. Follow-
ing minor revisions to the codebook, Research Assistant A coded all statements made by the stu-
dents during the think-aloud interviews (Validation 3). Based on the analysis of the think-aloud 
interviews, further refinements were made to the STAIRs.  

The final version of the STAIRs was administered in social science classes (Validation 5). Figure 
3 illustrates the final version of the STAIRs about knife violence as tested in social science classes 
(validation 5).  
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Figure 3. Final STAIRs 2, 3, and 4 about knife violence 

 
 

Author 1 and Research Assistants B and C coded the students’ responses. Students could earn zero, 
one, or two points per question/STAIR. Therefore, we operationalised three levels of proficiency: 
beginner (zero points), intermediate (one point), and advanced (two points). Given the characteris-
tics of our data, including students’ brief written answers and the three optional proficiency levels 
for coding, we employed Krippendorff’s alpha (KALPHA) to measure inter-coder reliability for the 
STAIRs. The initial stage of our coding involved a pilot phase, during which all assignments from 
the first 50 students were coded. The scores were compared, and any differences were discussed, 
resulting in refinements to the codebook. Table 3 presents an excerpt from this codebook related 
to the final STAIR 2 about knife violence.  
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Table 3. Excerpt from the codebook, building on the conceptualisation of students’ social scientific 
reasoning (Klijnstra et al., 2023) 

Reasoning ac-
tivities and 
subcategories 

Beginner Intermediate Advanced 

Subskill STAIR 
2:  
▪ Identifying 

and distin-
guishing 
causes 

▪ Learning to 
use sources 
and data 
critically: 
anecdotal 
evidence 

▪ Drawing 
conclusions  

Based on the evidence 
provided, the student 
does not identify the 
type of cause, specifi-
cally distinguishing be-
tween incidental and 
structural causes, and 
fails to draw a rea-
soned conclusion. 

Based on the evidence pro-
vided, the student identi-
fies the type of cause, dis-
tinguishing between inci-
dental and structural 
causes, but does not draw 
a reasoned conclusion. 
 

Based on the evidence provided, the 
student identifies the type of cause, 
distinguishing between incidental 
and structural causes, and draws a 
reasoned conclusion. 

Example of stu-
dents’ reason-
ing on STAIR: 
knife violence: 

“Fact A is very useful 
because they now 
know the police need to 
do more frequent 
checks through the 
neighbourhoods” (stu-
dent #49) 
 
Alternative:  
“Fact A is very useful 
because, as an improve-
ment, there should al-
ways be police around; 
otherwise, it makes no 
sense at all. It also al-
lows for better moni-
toring” (student #50) 

“Fact A is hardly useful as 
that observation is subjec-
tive, perhaps he just did 
not run into the police” 
(student #4). 
 
Alternative: 
“Fact A is hardly useful be-
cause the fact that Daniel 
did not see any police does 
not mean they were not 
there. It could also be that 
the police had an emer-
gency that day, or they just 
happened not to be in the 
neighbourhood” (student 
#51) 

“Fact A is hardly useful because the 
absence of police is only a momen-
tary observation. From Fact A, we 
cannot conclude that no police were 
present, only that Daniel did not no-
tice them. This perspective is subjec-
tive and therefore lacks the objectiv-
ity needed to form a concrete part 
of an official plan to reduce knife vi-
olence” (student #17) 
 

 
Subsequently, we independently coded 15% of students’ responses for each assignment. Author 1 
and Research Assistant B coded STAIR 1 (development of reading skills), STAIR 5 (noise pollution) 
and STAIR 6 (corporate fraud), while Author 1 and Research Assistant C coded STAIRs 2, 3, and 4 
(all three about the context of knife violence). Depending on the specific STAIR, we required one to 
three rounds before achieving a reliable KALPHA (see Results section). In our quantitative analysis, 
we excluded any incomplete responses, including those that were illegible or only partially an-
swered. As a result, we included 326 student responses on the STAIRs out of the total of 338 student 
responses in our quantitative analyses. We calculated the students’ mean scores and the standard 
deviation. Furthermore, in line with the aim of our study and the recommendations of assessment 
experts (e.g., Van Berkel et al., 2017; Zegota et al., 2022), we calculated the items’ degree of difficulty 
(p’ value: 0–1.00) and the level of differentiation (RIR value and the percentages of students’ scores 
of zero, one, and two points per STAIR). In the Result section, examples of students’ answers are 
verbatim translations. 
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4 RESULTS 

4.1 Validations 

Validation 1: Assessment experts 

A key concern of the assessment experts was the need to operationalise and substantiate the tar-
geted domain more explicitly. They emphasised the importance of clearly articulating the specific 
student behaviours targeted by the STAIRs and how these behaviours corresponded with different 
levels of reasoning. Several experts noted that the instructions in the questions could be made more 
explicit. For example, the instruction “Make a statement about the relationship between educa-
tional level and obesity according to the research in Text 1” was deemed “too vague” by one expert. 
The instruction “Make a statement about the direction of the relationship between education level 
and obesity according to the study in Text 1” was preferred. However, we removed this context in 
the second version of the STAIRs. Partly because of the feedback on the questions, but mainly due 
to discussions in the research team about the context itself. More specifically, we considered the 
context ‘Educational level and obesity’ as potentially too sensitive: when students (or their parents) 
are obese, this can trigger emotional responses and can make them feel uncomfortable and hinder 
their reasoning. Furthermore, in retrospect, the research team questions the choice of this specific 
text as input for reasoning, considering recent discussions in the Netherlands regarding the terms 
higher and lower educated.  

Furthermore, the experts emphasised the relevance of providing a more specific elaboration of 
students’ answers in their proficiency levels within the correction model/answer key. The assess-
ment experts regarded the context “Social inequality and COVID protests” as too complex, noting 
that students’ reasoning in this context would depend too heavily on their prior knowledge and 
experiences. Based on this feedback, we removed this context.  

Moreover, the assessment experts emphasised the importance of eliminating any ambiguity in 
both the instructions and the interpretation of data in the figures. This feedback, along with others, 
resulted in a clearer delineation of the subskills we aimed to assess. We reviewed the extent to 
which the required reasoning sub-steps should be explicitly provided to students. Consequently, 
we divided the questions into fewer sub-steps, making them less pre-structured. 

Validation 2: Social science teachers 

The revised version of the STAIRs included six questions, organised into four (partly new) contexts: 
(1) Reading skills and socioeconomic status; (2) Knife violence in Amsterdam; (3) Noise pollution 
from neighbours and experienced happiness; and (4) Interpreting corporate fraud. Contexts 1, 3 
and 4 have functioned as examples of contexts that can be used in social science education to elicit 
complex thinking skills in previous Dutch social science teacher education and professional devel-
opment programs (Ruijs & Klijnstra, 2017, 2021). In Validation 2, social science teachers (N = 10) 
considered the STAIRs to be innovative. Overall, teachers were positive about the initiative to assess 
complex skills in social sciences in this manner. 

The participating social science teachers generally considered the targeted construct to be clear. 
They expected that the STAIRs would effectively elicit students’ social scientific reasoning. How-
ever, they offered suggestions to target specific subskills more precisely. For example, teachers rec-
ommended splitting the STAIR, which involved ranking three facts about knife violence into three 
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separate tasks. They argued that ranking the facts did not yield sufficient substantive information 
to distinguish between varying levels of social scientific reasoning, as the number and quality of 
arguments supporting the rankings did not necessarily indicate a higher level of reasoning in one 
student compared to another. Based on this feedback and subsequent discussions within the re-
search team, we made two significant adjustments to this STAIR about knife violence. First, we 
modified the facts to clarify their meaning and highlight their relevance. Second, we divided the 
three facts into three distinct questions, each requiring students to evaluate the usability of each 
fact for authorities in Amsterdam in developing a plan to address knife violence. Consequently, 
students were asked to assess the usability of each fact individually rather than ranking them. The 
teachers generally viewed the contexts as useful and meaningful for students. Context 1 (Reading 
skills and socioeconomic status) and Context 2 (Knife violence in Amsterdam) were considered 
highly relevant. Context 3 (Noise pollution from neighbours and experienced happiness) was con-
sidered as relevant, although some teachers considered the title somewhat abstract. Regarding the 
fourth context (Interpreting corporate fraud), some teachers initially perceived it as closely related 
to mathematics but later emphasised its relevance for demonstrating reasoning.  

Opinions were mixed on the clarity of the task instructions. One teacher felt that the instruction 
that students need to “reason” was still too vague. However, suggestions to provide specific thinking 
steps for students in their reasoning received little support in the focus group.  

Validation 3: Think-aloud interviews with social science students  

The contexts of the STAIRs have not changed in this third validation. Additionally, the number of 
questions has remained the same (four contexts and six questions: three questions regarding the 
context of knife violence). Based on feedback from the focus group with social science teachers, 
minor revisions were made to the instructions of the STAIRs. For instance, adjustments were made 
to the title of context 3, and data that were unnecessarily distracting (such as certain percentages 
in the fourth context on corporate fraud) were clarified and refined.  

The think-aloud interviews conducted with social science students (N = 8) during Validation 
Round 3 revealed that students needed more time to complete the STAIRs than initially anticipated. 
While we initially estimated that the tasks would take 20 minutes, we later adjusted this to 40 
minutes. Additionally, there was a noticeable variation in the quality of students’ responses, which 
aligned with the teachers’ expectations, given their selection of students at varying levels of profi-
ciency. 

The analyses of the think-aloud interviews indicated that all four STAIRs elicited reasoning ac-
tivities, such as “identifies one or more causes,” “identifies the direction of the connection,” or “for-
mulates a conclusion.” For example, one student’s response on the STAIR regarding the develop-
ment of reading skills among children of parents with higher and lower levels of education was:  

One can see that the [reading skills among children of] parents with high socioeconomic sta-
tus actually improve during the summer holidays, likely because these parents teach their 
children themselves, while among those with low socioeconomic status, you can see that it 
declines, because the parents probably can’t teach them as much themselves. 

This example reflects the reasoning of multiple students in the think-aloud interviews, as they 
mentioned the direction of the connection between students’ reading skills and their parents’ soci-
oeconomic status and their formulation of a conclusion for this connection (e.g., “so they [the 
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parents] probably teach their children themselves”). However, most students did not explain the 
observed differences between the groups and what mechanism might explain this. In general, the 
STAIRs hardly provoked reasoning at the highest level during the think-aloud interviews.  

Lastly, we discovered that the items stimulated metacognitive activities. These statements of-
fered insight into how clear it was for the students regarding what to do. For example, students 
described their strategies for answering the STAIRs: “Ok (…) first it says I have to read the figure, 
so then I’ll do that first. And, well, after that, I study the graph. And look at the legend first.” 

Validation 4: Assessment experts  

The two assessment experts who participated in Validation 1 observed significant progress be-
tween the earlier and current versions. Overall, all three experts found the contexts meaningful for 
students and effective in eliciting student reasoning. They highlighted the innovative nature of the 
STAIRs and underscored the relevance of the questions and the contexts. 

At a more detailed level, the experts provided additional feedback, primarily concerning the 
clarity of the instructions and the degree of pre-structuring and prompts. For example, they sug-
gested that the description in the initial STAIR 2 about knife violence, “Daniel is willing to tell more 
about the situation,” was too vague as an introduction and might allow for excessive student inter-
pretation. Based on this and other suggestions, we made final adjustments to the STAIRs before 
testing them on a larger scale in social science classrooms. For example, we have changed the in-
troduction in STAIR 2 into: “Last month, Daniel (16) was stabbed in the stomach by another boy in 
Amsterdam-Oost. Daniel noted that he had not seen any police officers in the neighbourhood that 
day” (see Figure 3). 

The four validation rounds resulted in six questions (items1) divided across four contexts. Table 
4 provides an overview of the contexts, questions, and subskills that are central to the STAIRs. 

Table 4. Overview of contexts and subcategories in the final STAIRs 

STAIRs Context Question Subskills 

STAIR 
1 

Development 
of reading 
skills  

Referring to Figure 1, explain how and why students from 
low socioeconomic status (SES) backgrounds fall behind in 
reading skills compared to students from high SES back-
grounds. 

▪ Comparing groups 
▪ Connecting causes 

and consequences  
▪ Interpreting data 

STAIR 
2 

Analysing 
knife vio-
lence in Am-
sterdam 

Consider how useful fact A is to local policymakers who aim 
to reduce knife violence. 
Choose from “hardly useful” and “very useful” by crossing 
out what does not apply, and explain your choice. 
Fact A: Last month, Daniel (16) was stabbed in the abdomen 
by a boy in Amsterdam East. Daniel said he noticed that he 
had not seen any police in the neighbourhood that day. 
“Fact A is hardly useful / very useful because…” 

▪ Identifying and dis-
tinguishing causes 

▪ Learning to use 
sources and data 
critically: anecdo-
tal evidence 

▪ Drawing conclu-
sions  

 

1 In assessment construction, “a question” is referred to as “an item.” This is because not all items are formulated as ques-
tions; they can also be constructed as instructions, hence the more generic term “item.” 
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STAIRs Context Question Subskills 

STAIR 
3 

Analysing 
knife vio-
lence in Am-
sterdam 

Fact B: Drill rap is becoming increasingly popular among 
youth in Amsterdam. This music genre, which originated in 
Britain, features lyrics that glorify and promote knife vio-
lence. 
“Fact B is hardly useful / very useful because…” 

▪ Identifying and dis-
tinguishing causes 

▪ Learning to use 
sources and data 
critically: spurious 
correlation 

▪ Drawing conclu-
sions  

STAIR 
4 

Analysing 
knife vio-
lence in Am-
sterdam 

Fact C: Research indicates that young people with minor 
mental disabilities who are truant or expelled from school 
are more likely to carry knives. A significant number of 
these individuals reside in neighbourhoods in Amsterdam 
where knife violence is prevalent. 
“Fact C is hardly useful / very useful because…” 

▪ Identifying and dis-
tinguishing causes 

▪ Learning to use 
sources and data 
critically: relevant 
evidence  

▪ Drawing conclu-
sions  

STAIR 
5 

Analysing 
noise pollu-
tion from 
neighbours 

Explain that Diagram B represents the results of the CBS sur-
vey in Text 2 better than Diagram A. 

▪ Identifying varia-
bles 

▪ Connecting causes 
and consequences  

STAIR 
6 

Interpreting 
corporate 
fraud 

Text 3 states that in the companies studied, “it can quickly 
be concluded that lower-level staff are more often guilty of 
fraud than higher-level staff.” However, this conclusion can-
not be drawn based solely on the data from the text. 
Argue what additional data are needed to assess whether 
that conclusion remains correct. 

▪ Comparing groups 
▪ Connecting causes 

and consequences  
▪ Assessing the valid-

ity of a conclusion 

4.2 Quantitative analyses 

In this second part of the Results section, we discuss students’ scores and responses on the STAIRs 
more quantitatively, analysing the item difficulty and discriminatory power of the STAIRs. First, 
we discuss the inter-rater reliability of the scoring of student answers. 

Inter-rater reliability  

The STAIRs were assessed in 21 social science classes (326 students in upper secondary social sci-
ence education). Table 5 shows the KALPHA score for 15% of students’ responses to the six assign-
ments. Generally, scores above .667 are considered reliable (Krippendorff, 2004). The interpreta-
tion of scores depends on the complexity of the content (Hayes & Krippendorff, 2007; Krippendorff, 
2004). Since this study involved coding a complex skill, the inter-rater reliability scores between .69 
and .89 (see Table 5) reflected an acceptable to good level of reliability.  
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Table 5. Overview of scores (N = 326) 

Item  Item Description M (SD) IRR1 p’2 RIR 
value3 

Zero 
points 
(%) 

One 
point 
(%) 

Two 
points 
(%) 

STAIR 1 Development of reading skills in children 
of parents with high and low levels of ed-
ucation  

1.00 (.65) .80 .50 .22 21.17 57.98 20.86 

STAIR 2 Analysing knife violence in Amsterdam: 
anecdotal evidence 

.33 (.60) .89 .16 .13 73.93 19.33 6.75 

STAIR 3 Analysing knife violence in Amsterdam:  
spurious correlation 

.19 (.47) .74 .10 .20 83.74 13.19 3.07 

STAIR 4 Analysing knife violence in Amsterdam: 
relevant evidence 

.77 (.56) .87 .39 .27 29.75 63.19 7.06 

STAIR 5 Analysing noise pollution from neigh-
bours 

1.06 (.76) .69 .53 .24 26.07 42.02 31.90 

STAIR 6 Interpreting corporate fraud .50 (.74) .79 .25 .20 64.11 21.47 14.42 

Note. M and SD are used to represent the mean and standard deviation. 1IRR = Inter-Rater Reliability based on Krippendorff’s 
alpha, 2 p’ = Difficulty of the item, 3 RIR value = Differentiation of the item 

Level of difficulty of the STAIRs 

Students could score a maximum of two points for each STAIR. As shown in Table 5, students 
achieved the highest mean scores on STAIR 1 about the development of reading skills (M = 1.00) 
and STAIR 5 about noise pollution (M = 1.06). Additionally, on average, students most frequently 
scored two points on STAIR 5 and STAIR 1 (see Table 5). In both STAIRs, students were required to 
interpret data from a figure and draw conclusions. To achieve two points for STAIR 5, students 
needed to describe connections between causes and consequences in a nuanced way. More specif-
ically, a two-point score implies that a student paid attention to the direction of the relationship 
and distinguished between causal links and correlations. Students’ two-point scores demonstrated 
high levels of social scientific reasoning, as they often used social scientific terms in their reasoning, 
even though this was not explicitly requested in the instructions. The following answer on STAIR 5 
about noise pollution is exemplary:  

[In Diagram] A, it is stated that the amount of perceived noise pollution is the independent 
variable and therefore affects the other two variables. However, the study only describes a 
correlation and not a causal relationship with a clear independent and dependent variable. 
In [Diagram] B, this correlation is shown according to the results of the study, without adding 
a causal relationship that is not evident from the research. (student #157) 

Furthermore, we can conclude that students experienced difficulties in answering the questions 
related to the context involving knife violence, as reflected in their low mean scores on STAIR 2 
about knife violence and anecdotal evidence (M = .33) and STAIR 3 about knife violence and spuri-
ous correlation (M = .19), which were associated with multiple reasoning flaws. The analysis reveals 
that in both STAIRs 2 and 3, students tended to draw conclusions prematurely based on the evi-
dence provided. These STAIRs often demonstrated that students confused anecdotal evidence with 
social scientific evidence and correlations with causations. For example, in STAIR 2, one student 
stated: “Fact B is very useful because he says he did not see any police that day, so officials could use 
more police (checks) in their plan” (student #294). Furthermore, the highest scores (two points) were 
relatively scarce on STAIR 2, 3, and 4 (analysing the context of knife violence in Amsterdam). 
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Level of differentiation of the STAIRs 

As shown in Table 5, the analysis of students’ scores demonstrates RIR values above 0.2 for STAIRs 
1, 4, 5, and 6. Given the relatively small sample of items and acceptable p’ values, these values indi-
cate that these items do indeed discriminate effectively. However, STAIRs 2 and 3 (both about the 
context of knife violence) discriminate less well, with RIR values of .13 and .18, respectively. As 
shown in Table 5 (see p’), on average, students achieved only 16% of the maximum score (two 
points) on STAIR 2, and 9% on STAIR 3. 

In this test (or, more accurately, this collection of items), the number of items is very small. For 
this reason, a statistical analysis comparing how well items function in relation to other items is 
only weakly valid. However, the RIR value does inform us about the extent to which an item differ-
entiates between proficient and less proficient students. Items 1, 4, 5, and 6 all score an RIR above 
0.2, indicating that these items may effectively discriminate between students who have and have 
not acquired a certain level of proficiency. The low RIR scores for STAIRS 2 and 3 were likely caused 
by the high level of difficulty (i.e., the lack of average proficiency among students). Given that al-
most no students were proficient, STAIRs 2 and 3 do a poor job of distinguishing between profi-
ciency levels. 

4.3 In-depth qualitative analysis of two STAIRs 

In this third part of the Results section, we focus on a qualitative analysis of two specific STAIRs: 1 
and 3. STAIR 1 about the development of reading skills was selected for further examination be-
cause its score distribution closely approximates a normal curve, with most values concentrated 
around a score of one. Additionally, STAIR 1 elicited a wide range of student reasoning across all 
three levels.  

STAIR 3 about knife violence and identifying a spurious correlation was selected for analysis 
due to its low average score; students were least likely to achieve the maximum score of two points 
on this task. Moreover, STAIR 3 frequently revealed flaws in students’ social scientific reasoning. 
Next, we discuss the intended reasoning steps for STAIRs 1 and 3 and the actual reasoning demon-
strated by the students.  

Students’ reasoning related to STAIR 1 

Students achieved relatively high average scores on STAIR 1 in terms of the development of reading 
skills. This task focuses on the subskill of connecting causes and effects using information from a 
given source. More specifically, in STAIR 1, students must interpret a graph to explain how students 
of parents with low levels of socioeconomic status (SES) are disadvantaged in reading compared to 
parents with high SES (see Figure 4). 
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Figure 4. Example STAIR 1 about the development of reading skills  

 

To demonstrate their level of proficiency in STAIR 1 about the development of reading skills, stu-
dents were required to complete two steps. First, they needed to explain that the figure illustrates 
how students from low SES backgrounds show less significant improvement (and sometimes even 
a decline) in reading skills over the summer holidays compared to their peers from high SES back-
grounds. Second, students had to explain how the combination of summer holidays and low SES 
could contribute to a decline in reading ability. For example, students could explain that during the 
holidays, children are more reliant on their immediate environment; if that environment offers 
fewer resources, such as cultural capital (e.g., valuing reading or offering support for reading) and 
economic capital (e.g., access to books or financial means to purchase them), this can hinder their 
reading development. Table 6 provides examples of student responses to STAIR 1 about the devel-
opment of reading skills for zero, one, and two points. 

Table 6. Examples of students’ answers on STAIR 1 about the development of reading skills 

Points Student’s reasoning 

2 “The graph shows that students of parents with low SES experience much less growth in their read-
ing skills over the summer holidays compared to students of parents with high SES. This may be be-
cause parents with low SES cannot invest the same amount of money and/or resources in their chil-
dren’s reading development as parents with high SES. So, you see that the reading skills of students 
with high SES parents continue to develop gradually, while those of students with low SES parents 
primarily improve during the school year but do not show much improvement during the holidays” 
(student #258). 

1 “Students of parents with high SES have access to extracurricular classes and additional books that 
enable them to acquire knowledge more quickly. Other children do not have access to this” (student 
#142) 

0 “Students with low SES do not read during the vacations” (student #167). 
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Students who scored two points were able to identify the differences in reading skill development 
during the summer holidays and explain the underlying mechanism. Although the students did not 
use the term “cultural capital,” they effectively conveyed that families with high SES may have a 
greater awareness of the importance of reading, particularly regarding future education and career 
prospects. 

Students who scored one point typically failed to explain the mechanism behind the observed 
differences. For example, some students, like student #142 (see Table 6), recognised that students 
of parents with high SES have more resources than others. However, they did not connect this ob-
servation to the idea that these resources become particularly significant when school is not in 
session, leaving students more dependent on their home environment during the summer holidays. 

Students’ responses that scored zero points generally lacked nuances in their reasoning. Addi-
tionally, we observed that these responses often exhibited little critical reflection (see student #167 
in Table 6). 

Students’ reasoning related to STAIR 3 

Students achieved relatively low average scores on STAIR 3 (M = 0.19). STAIRs 2, 3, and 4 followed 
the same format: in all three assignments, students received the same instruction regarding the 
increase in stabbing incidents in Amsterdam (see Figure 10, “General information”). However, for 
STAIRs 2, 3, and 4, students were presented with different factual statements. Students needed to 
reason to what extent each fact is useful for policymakers aiming to reduce knife crime in the city 
of Amsterdam. Figure 5 displays the details for STAIR 3 about knife violence. 

Figure 5. Example STAIR 3 about knife violence  

 
 
In STAIR 3 about knife violence (spurious correlation), students categorise causes and conse-
quences and make reasoned inferences. More specifically, in STAIR 3, we expected students to ad-
dress two components. First, they needed to identify and distinguish between correlations and cau-
sations. In addition, we expected students to determine how useful this fact is for policymakers 
seeking to reduce knife crime in Amsterdam. Table 7 provides examples of students’ responses on 
STAIR 3 about knife violence for zero, one, and two points. 
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Table 7. Examples of students’ answers on STAIR 3 about knife violence 

Points Student’s reasoning 

2 “Fact B is hardly useful because it does not provide evidence of increased knife violence; it only 
indicates that such violence is glorified and encouraged in drill rap. Therefore, it is difficult to 
draw conclusions from this and create an effective plan to reduce knife violence” (student #206). 

1 “Fact B is hardly useful, because it does not indicate whether stabbings related to drill rap are in-
creasing; it only states that knife violence is glorified and encouraged” (student #169). 

0 “Fact B is quite useful; you now know that there is a high probability that knife violence also oc-
curs in Dutch drill rap groups” (student #204). 

 
Students who scored one point often made an initial observation, noting that no evidence currently 
connects drill rap to stabbing incidents. However, these students did not relate this observation to 
the usefulness of the fact for authorities in developing a plan to reduce knife violence (see student 
#169 in Table 7). Overall, students who scored one point struggled to draw clear conclusions about 
the importance of this information for policymakers working to address knife violence. Students 
who scored zero points frequently misinterpreted the fact, believing it implied an increase in knife 
violence and attributing drill rap as a direct cause (see student #204 in Table 7). In these cases, 
students’ reasoning tended to lack nuance, often confusing causation with correlation. 

5 CONCLUSION AND DISCUSSION 

Although the importance of teaching complex skills is widely recognised (Brookhart, 2010; Ercikan 
& Seixas, 2015; Schraw & Robinson, 2011), assessing these skills in the teaching practice remains a 
challenge, particularly in formative assessments (Ercikan & Seixas, 2015). This is especially relevant 
to the assessment of students’ reasoning about social problems (Jansson, 2023; Lee et al., 2021; 
Sluijsman, 2013, 2014). Building on a conceptualisation of students’ social scientific reasoning 
(Klijnstra et al., 2023), this study aimed to develop STAIRs: assessment items designed to elicit spe-
cific subskills of social scientific reasoning and measure the quality of students’ reasoning through 
short written responses.  

The key finding of this study is that the STAIRs effectively elicit subskills related to students’ 
causal analysis of social problems. Our study demonstrates that the design principles were feasible 
and promising as a starting point for designing items that can elicit subskills of students’ social 
scientific reasoning. Based on the validation of the STAIRs through focus groups with assessment 
experts and social science teachers, think-aloud interviews with social science students, and the 
analysis of the final STAIRs in social science classes (involving 338 students) using a rubric with 
three levels of proficiency, we can conclude that most STAIRs achieved their intended purpose: they 
measured subskills of social scientific reasoning. Most (but not all) items discriminated between 
the three proficiency levels and exhibited an acceptable level of difficulty. When students received 
low scores on the STAIRs, their responses often revealed reasoning flaws. These difficulties in stu-
dents’ reasoning aligned with findings from our previous study (see Klijnstra et al., 2023), which 
operationalised reasoning flaws such as excessively linear reasoning, confusing correlation with 
causation, and overestimating human agency. Regarding the design principles, we experimented 
with the degree of pre-structuring. Ultimately, our STAIRs were revised to offer fewer pre-struc-
tured sub-steps. Students’ prior knowledge about the specific context may influence their reason-
ing, despite significant precautions to minimise the influence of context-specific prior knowledge. 
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For example, students with greater knowledge of social and cultural capital have an advantage in 
STAIR 1 about the development of reading skills.  

The second design principle concerns the use of context in assessment items. Findings from this 
study indicate that social problems used as contextual prompts should be meaningful to students, 
as this can increase their motivation to engage in reasoning. When selecting appropriate contexts, 
designers should take into account the potential impact a given topic might have on students. Strong 
emotional responses, for instance, may interfere with students’ ability to perform causal analysis 
(e.g., Sandahl, 2020; Stitzlein, 2021). One example is the context of “educational level and obesity,” 
which was ultimately removed due to its perceived sensitivity. This is not to suggest that potentially 
sensitive topics should be avoided in social science education. On the contrary, social problems are 
inherently complex and often controversial, and such complexity should be explicitly addressed in 
social science education. However, this does not necessarily mean they are always suitable for use 
in assessment tasks. When assessing students’ reasoning, particularly in formative settings, it is 
important to remain mindful of how contextual elements may affect students in different ways.  

Social scientific reasoning is inherently knowledge-dependent: it cannot occur in isolation from 
what students already know about the context or about reasoning. This makes knowledge not 
merely beneficial, but essential for students’ reasoning. Despite this, our study did not systemati-
cally address students’ prior knowledge of the selected social problems, nor their familiarity with 
key social science concepts and terminology, such as distinctions between types of causes, or the 
difference between correlation and causation. Future studies could investigate the interplay be-
tween students’ prior knowledge and their reasoning quality, as well as examine how different 
types of social problems – and the emotions or strong opinions they may provoke – influence stu-
dents’ reasoning processes and the types of scaffolding they might require. 

The development and analysis of the STAIRs also offer insights into the types of questions that 
can promote social scientific reasoning. For example, STAIR 5 demonstrated that diagramming re-
lationships helps to promote deeper reasoning. Furthermore, the use of figures and text sources 
may unintentionally engage other skills and influence students’ reasoning. Although the STAIRs 
measure similar subskills of causal analysis across different question formats, a limitation of this 
study is the relatively small number of question types. Only one question, for example, experi-
mented with diagrammatic representations of causal relationships. Future research that incorpo-
rates a broader range of question types would provide greater insight into the validity of specific 
formats. Follow-up research could experiment with similar items in different contexts and measure 
students’ prior knowledge. In addition, lessons could be learned from other disciplines. For in-
stance, prior research in science education has highlighted the effectiveness of model–evidence 
link diagrams as both instructional scaffolds and assessment tools that can promote students’ com-
plex thinking skills, such as their ability to analyse and understand complex subject-specific con-
cepts (Lombardi et al., 2013). The use of such diagrams could further enhance our understanding 
of how different assessment items and formats can be employed to measure social scientific rea-
soning. 

This study focused on developing STAIRs for a specific subskill of social scientific reasoning: 
causal analysis. However, social scientific reasoning encompasses other subskills, such as students’ 
use of social scientific concepts, models, and theories, as well as their ability to adopt different per-
spectives and reflect on them (Klijnstra et al., 2023). As such, our findings do not address the effec-
tiveness of STAIRs in assessing these other subskills. Future research could explore whether the 
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characteristics and underlying design principles of our STAIRs can be adapted to assess additional 
subskills related to students’ reasoning about social problems. 

Even though the combination of these six STAIRS could be perceived as an assessment (i.e., as a 
test), it is not intended to function as one. The STAIRs are not constructed as a complete test, and 
therefore, we make no claims about the reliability of the assessment as a test. Further research is 
needed to substantiate such claims. 

STAIRs can be used by teachers as diagnostic tools to assess students’ reasoning abilities, identify 
misconceptions, and track students’ progress in reasoning. Student answers that scored zero points 
often demonstrated previously identified reasoning flaws (see Klijnstra et al., 2023). Therefore, the 
STAIRs have the potential to serve as feedback tools that highlight what is lacking in students’ rea-
soning and what they can do to achieve a higher level of reasoning. In line with the recommenda-
tions of the History Assessments of Thinking (Breakstone, 2014; Breakstone et al., 2013; Smith & 
Breakstone, 2015), sustained professional development and teacher training will be necessary to 
implement and design formative assessments like STAIRs effectively. To implement these types of 
items, it is essential for social science teachers, teacher educators, and assessment experts to un-
derstand the conceptualisation of the intended social scientific reasoning and to be able to distin-
guish subskills and proficiency levels in this area, specifically, reasoning and knowledge about how 
to elicit this reasoning. The design principles and underlying conceptualisation of students’ social 
scientific reasoning can be beneficial in designing STAIRs tailored to specific contexts that are cen-
tral to the social science curriculum. 

Finally, the development of STAIRs fostered constructive collaboration with national assessment 
experts in social science education. The principles underlying the STAIRs could be applied to the 
development of assessments for Dutch national social science exams, paving the way for further 
collaboration between Dutch researchers and assessment experts. 

This study constitutes an initial step in exploring how students’ social scientific reasoning can 
be assessed. As noted by Ercikan et al. (2016), designing assessments that accurately elicit complex 
skills (such as social scientific reasoning) is more easily said than done. Nevertheless, this study 
contributes to the ongoing effort to develop new assessment methods that improve students’ rea-
soning and social science education as a whole. 
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