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The dynamic relationship between response processes and self-regulation in 
critical thinking assessments 
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A B S T R A C T   

Our aim was to explore higher education students’ response and self-regulatory processes plus the relationship 
between these, as evidenced in two types of performance-based critical thinking tasks included in the Collegiate 
Learning Assessment (CLA+) International instrument. The data collection consisted of 20 cognitive laboratories. 
The data were analyzed using a qualitative approach. The tasks were found to trigger different response and self- 
regulatory processes. Overall, the performance task evoked more holistic processes than the selected-response 
questions, in which students’ processes were more question-oriented. The results also indicated the entangle
ment of students’ response and self-regulation processes. Three self-regulation groups were identified. Students 
with versatile self-regulation skills were able to complete the task thoroughly, whereas students with moderate 
self-regulation skills faced challenges in monitoring and evaluating their performance. Students who were lacking 
in self-regulation struggled both with the task as a whole and their own progress. Implications for higher edu
cation are discussed.   

1. Introduction 

There is a growing need to investigate the quality of higher education 
students’ critical thinking skills, since these have been shown to be 
important for students’ learning and study success in higher education, 
and in working life (Arum & Roksa, 2011; Tuononen et al., 2019). 
Critical thinking is conceptualized as a demanding and multifaceted 
capacity covering a combination of a set of cognitive skills and the af
fective dispositions to use these skills (Hyytinen, Toom, & Shavelson, 
2019; Ennis, 2015; Facione, 1990; Halpern, 2014). It involves a pur
poseful and self-regulatory act of thinking, which results in interpreta
tion, analysis, evaluation, inference, and found explanation (Ennis, 
2015; Halpern, 2014). Despite a widespread consensus on the impor
tance of learning critical thinking, there is evidence that higher educa
tion students differ significantly in their ability to think critically (Arum 
& Roksa, 2011; Badcock et al., 2010; Evens et al., 2013). 

Research has frequently relied on self-reporting methods in assessing 
students’ critical thinking (Shavelson, 2010; Zlatkin-Troitschanskaia et al., 
2015). However, due to the breadth and complexity of the construct of 
critical thinking, the reliability of self-report methods has been questioned 
(Karabenick et al., 2007; Pekrun, 2020; Zlatkin-Troitschanskaia et al., 

2015). Hence, there has been an increasing emphasis on performance-based 
assessments, namely the complex assessment tasks that evoke authentic 
performance covering aspects of critical thinking through situations that 
resemble the real world (Shavelson et al., 2018; Zahner & Ciolfi, 2018). 
Performance-based assessments allow students to demonstrate their 
knowledge and skills measured in the assessment task (Shavelson, 2010). 
Such assessments can be used to provide empirically-based feedback to 
students, and they form a data source for the development of critical 
thinking throughout degree program curricula. 

In order to provide adequate and valid feedback, it is necessary to 
identify the response processes triggered by performance-based assess
ments, and to obtain empirical evidence on the constructs assessed 
(Ercikan & Oliveri, 2016; Ercikan & Pellegrino, 2017). To be valid, it is 
essential that the assessments should tap into the intended constructs 
(American Educational Research Association, 2014; Ercikan & Pelle
grino, 2017; Messick, 1995). Previous methodological research on 
performance-based assessment has focused on students’ responses and 
test scores (e.g., Hyytinen, Nissinen, Ursin, Toom, & Lindblom-Ylänne, 
2015; Gu et al., 2018; Zlatkin-Troitschanskaia et al., 2019) or on experts’ 
perceptions concerning the usefulness of the test instruments (e.g., Beck, 
2020; Zlatkin-Troitschanskaia et al., 2018). These studies have mostly 
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been quantitative in nature (Kleemola, Hyytinen, & Toom, 2021; Davey 
et al., 2015). However, little is known about the characteristics of the 
response processes triggered by different types of performance-based 
assessments (Cook et al., 2014; Ercikan & Pellegrino, 2017; Leighton, 
2017a). Thus, there is a need for qualitative research on cognitive val
idity that goes beyond traditional psychometric analyses of response 
patterns, as noted by Ercikan & Oliveri (2016). 

In performance-based tasks, responding involves not only certain 
cognitive skills, but also an ability to interpret the task, and to inten
tionally adapt and monitor strategies for solving the task (Hyytinen & 
Toom, 2019; Zimmerman & Campillo, 2003). Previous research has 
shown that self-regulation plays a significant role when one is working 
on complex tasks (Beckman et al., 2021; Winne, 2018). Even though 
self-regulation has been found to be crucial for critical thinking and for 
the performance of complex tasks (Halpern, 2014; Lau, 2015), there 
have been few reports about research investigating the self-regulation 
skills applied in such tasks. This indicates a need to explore students’ 
response and self-regulatory processes as they occur during assessment, 
and how these processes are related to each other. 

This study focused on the response and self-regulation processes 
triggered by one instrument, namely the Collegiate Learning Assessment 
(CLA+) International for Higher Education. The CLA + International is a 
performance-based assessment which measures critical thinking (i.e., 
analysis, problem solving, reasoning, critical reading and evaluation, 
written communication). It consists of (a) a performance task and (b) a 
set of document-based selected-response questions (Zahner & Ciolfi, 
2018). The study shed additional light on the validity of the CLA + In
ternational (cf. Aloisi & Callaghan, 2018). Investigation of the response 
processes provided insights into the problematic combination of 
different task types (Kleemola et al., 2021; Zahner & Ciolfi, 2018). By 
identifying the qualitative variation in response and self-regulatory 
processes that occur during task completion, and how the task charac
teristics are associated with these processes, this study was able to 
outline the strengths of the different tasks, and also the modifications 
needed to develop further performance-based assessments of critical 
thinking. The findings provide important insights into the nature of 
critical thinking and its connections with self-regulation skills, with a 
potential for achieving more targeted instructions and tasks within 
higher education. 

2. Theoretical framework 

2.1. Performance-based assessments for exploring students’ critical 
thinking 

Critical thinking is conceptualized as a purposeful, goal directed self- 
regulatory judgment about what to believe and do in a certain situation 
(Hyytinen et al., 2019; Ennis, 2015; Halpern, 2014). It is a combination 
of complex cognitive skills (i.e., analysis, reasoning, problem solving, 
argumentation and evaluation of information) together with relevant 
affective dispositions (i.e., open-minded, flexible in evaluation) to use 
these skills (Braun et al., 2020; Ennis, 2015; Facione, 1990; Halpern, 
2014). The definition of critical thinking highlights that self-regulation 
is an essential part of critical thinking; it is a function that guides this 
complex thinking process (Halpern, 2014; Lau, 2015). Critical thinking 
makes it possible to assess, evaluate, synthesize, and interpret relevant 
knowledge associated with a situation, and to apply that knowledge to 
solve a problem, to decide on a course of action, to find an answer to a 
given question, or to reach a well-reasoned conclusion (Hyytinen & 
Toom, 2019; Ennis, 2015; Shavelson et al., 2018). 

Indirect methods and materials, such as self-reports of learning, have 
often been applied in investigations of critical thinking (Shavelson, 2010). 
However, due to the complex multidimensional nature of the phenome
non, critical thinking is extremely difficult to capture solely via indirect 
measurements (Karabenick et al., 2007; Pekrun, 2020; Zlatkin-Tro 
itschanskaia et al., 2015). To draw more valid inferences on students’ 

performance, it is necessary to use measurements that address and assess 
the students’ actual abilities (Davey et al., 2015; Ercikan & Oliveri, 2016; 
Ercikan & Pellegrino, 2017; Ercikan & Por, 2020; McClelland, 1973). This 
is the rationale for a comprehensive performance-based approach that 
would cover critical thinking in an authentic manner (Braun et al., 2020; 
Shavelson et al., 2018). 

Performance-based critical thinking assessments simulate real-life 
decision-making situations, and require students to make and justify 
their decisions by utilizing the available evidence (Shavelson, 2010; 
Shavelson et al., 2019). In the best case, performance assessments 
constitute real learning situations for students. They arouse students’ 
interest in the task, engage them in the task, and invite them to use 
higher order thinking skills and intellectual capacities in solving the task 
(Kane et al., 2005; Shavelson, 2010; Zlatkin-Troitschanskaia et al., 
2015). Thus, through performance-based critical thinking assessments, 
students can demonstrate what they know and are able to do in tasks 
that simulate authentic problem-solving situations (Hyytinen & Toom, 
2019; Shavelson et al., 2019). In completing the tasks, the students 
assess, evaluate, synthesize, elaborate, and use evidence from multiple 
knowledge sources instead of merely accumulating facts. 

Performance-based assessment is an umbrella term covering a variety 
of task types, such as performance tasks (PTs) and selected-response 
questions (SRQs), in addition to brief constructed-response items. Ac
cording to Messick (1994, p.3), these different performance-based as
sessments form “a continuum representing different degrees of structure 
versus openness in the allowable responses.” This means that in SRQs, 
students analyze a question and materials, and using these as the basis, 
select correct answers from a list of options. The challenge in SRQs is that 
guessing or eliminating incorrect options without using critical thinking 
skills is always possible (Aloisi & Callaghan, 2018; Hyytinen et al., 2015). 
Moreover, SRQs are often designed so that they focus a single skill 
(Shavelson, 2010). PTs, for their part, are open-ended tasks in which 
students need to analyze, evaluate, and synthesize complex information, 
and further, to provide reasoned explanations, in written form (Davey 
et al., 2015; Shavelson, 2010; Shavelson et al., 2018). Thus, rather than 
focusing on the individual components of critical thinking skills, PTs 
require the integration of several skills in a holistic manner, for example, 
by analyzing a range of documents and completing a task based on these 
documents (Shavelson et al., 2019; Zlatkin-Troitschanskaia et al., 2019). 

We know from the previous studies that PT and SRQs highlight 
different aspects of critical thinking (Aloisi & Callaghan, 2018; Hyytinen 
et al., 2015; Messick, 1994; Perie, 2020; Shavelson, 2010). To take an 
example, through SRQs we cannot assess students’ ability to build ar
guments as these questions primarily guide the students to select the 
best option among the responses offered to them. Therefore, SRQs do not 
necessary invite students to utilize higher order thinking skills (Braun 
et al., 2020). Within these two types of performance-based critical 
thinking assessment (PTs and SRQs), SRQs have been the dominate 
assessment format in higher education (Zlatkin-Troitschanskaia et al., 
2019). Earlier work on validity of performance-based critical thinking 
assessments has often been quantitative focusing on statistical issues and 
psychometric characteristics of assessment (Kleemola et al., 2021; 
Davey et al., 2015; Perie, 2020; Zlatkin-Troitschanskaia et al., 2019). So 
far, very little attention has been paid to response processes activated by 
PT and SRQs intending to assess critical thinking. In the present study, 
applying a qualitative analysis, we focused on students’ response and 
self-regulation processes in the PT and in the SRQs used in the CLA +
International instrument. 

2.2. Response processes in performance-based assessments 

In examining the validity of a performance-based assessment, it is 
necessary to investigate the characteristics of the response processes 
triggered by the assessments, particularly when the object of interest is a 
complex construct such as critical thinking (Ercikan & Oliveri, 2016; 
Ercikan & Pellegrino, 2017). Response processes refer to the processes of 
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acquiring and operating with knowledge (Winne, 2018), plus the stra
tegies and behaviors that students use in undergoing the assessment 
(Ercikan & Pellegrino, 2017). They are considered to provide important 
potential evidence of validity in performance-based tasks (American 
Educational Research Association, 2014; Ercikan & Pellegrino, 2017) 

To gain a deep understanding of response processes in a performance- 
based assessment, several aspects need to be considered. Investigations of 
response processes involve not only students’ response strategies, but 
also their interpretation of tasks, the skills they use, their effort and 
engagement, and the knowledge and resources they use while performing 
the task (Ercikan & Pellegrino, 2017). Response processes arise from 
students’ reciprocal interaction with the task (Brückner & Pellegrino, 
2016) and thus, both student and task characteristics need to be 
considered (Hyytinen & Toom, 2019). For instance, different task types 
aiming to measure the same construct (i.e., PT that invites students to 
generate their answer versus SRQs that ask students to define and select) 
may tap into different response processes (Ercikan et al., 2015; Perie, 
2020; Shavelson, 2010), or the content of task may be interpreted 
differently due to the complex concepts and terminology by subsections 
of the intended population (American Educational Research Association, 
2014; Karabenick et al., 2007; Mislevy et al., 2013). 

Various methods can be used to study response processes, the aim 
being to pinpoint processes relevant to the construct at hand (Nichols & 
Huff, 2017). When the aim of the task is to assess the quality of students’ 
critical thinking, the assumption is that the assessment will trigger 
response processes representing the construct of critical thinking (Amer
ican Educational Research Association, 2014; Brückner & Pellegrino, 
2016; Kane et al., 2005). In exploring the validity of performance-based 
assessments, expert reviews are frequently used, even though they have 
been found to be inconsistent with the cognitive evidence (Cook et al., 
2014; Ercikan et al., 2015). Few studies have analyzed response processes 
in ways that would lead to a profound understanding of the mechanisms 
of the assessment (Cook et al., 2014; Ercikan & Pellegrino, 2017; 
Leighton, 2017a). This is especially important if one is seeking to adapt an 
assessment to a culture and language that differs from its original version 
(Solano-Flores & Chia, 2017). 

2.3. Self-regulation skills are essential in responding to complex tasks 

As indicated above, it is not only cognitive skills that are important to 
bear in mind in assessing critical thinking; in fact, self-regulation also 
needs to be considered (Halpern, 2014; Lau, 2015). Self-regulation re
fers to an intentional and adaptive process that allows students to plan, 
adapt, and monitor their thoughts, emotions, and behaviors to the de
mands of the task (Beckman et al., 2021; Schunk & Greene, 2018; 
Zimmerman, 2002; Zimmerman & Campillo, 2003). Several studies 
have reported considerable variety in the self-regulation skills of uni
versity students (Beckman et al., 2021; Räisänen et al., 2016), and 
self-regulation has also been shown to vary in different learning contexts 
(Saariaho, Pyhältö, Toom, Pietarinen, & Soini, 2016). 

Previous research has shown that students use self-regulation pro
cesses to monitor their levels of understanding, and adapt their learning 
processes in an ongoing manner to achieve set goals (Schunk & Greene, 
2018; Zimmerman & Campillo, 2003). Self-regulation has been found to 
take place across three phases, which are (a) task analysis, goal setting, 
and strategic planning before taking any action, (b) using a range of 
methods, monitoring, and observing learning during the perform
ance/action, and (c) evaluating and reflecting during and/or after the 
action (Usher & Schunk, 2018; Zimmerman, 2002). This process has 
been characterized as being cyclical in nature (Schunk & Greene, 2018; 
Usher & Schunk, 2018); moreover, the three phases are not linear; 
rather, they are tightly intertwined, with students going back and forth 
between the phases (Pintrich, 2004). 

Students with well-developed self-regulation skills are able to 
analyze the task ahead by considering what will be required for suc
cessful action, dividing complex tasks into manageable components, 

setting goals, and identifying the approaches and strategies that will be 
needed to accomplish the task (Beckman et al., 2021; Toering et al., 
2012; Zimmerman & Campillo, 2003). While performing the task, the 
individual needs to be able to monitor and observe cognition, behav
iors, and emotions within a given context, and to modify and adapt 
strategies according to the demands of the task. During and after the 
performance phase, self-regulation skills are needed to assess, eval
uate, and review one’s efforts, strategies, and behaviors to decide 
whether their performance met the goals. This prompts a new behav
ioral cycle (Usher & Schunk, 2018). The more complex a task, the 
higher is the cognitive and metacognitive effort needed to complete 
the task (Beckman et al., 2021; Hoyle & Dent, 2018; Winne, 2018). As 
an example, students with well-developed self-regulation skills are in a 
better position to perform the complex open-ended task than the stu
dents who have problems in self-regulation (Beckman et al., 2021). 

Even though self-regulation skills have been found to be crucial for 
critical thinking (Halpern, 2014; Lau, 2015) and for completion of 
complex tasks, such as open-ended tasks (Beckman et al., 2021; Zim
merman & Campillo, 2003), there has been surprisingly little empirical 
research into self-regulation and its interconnections with the response 
processes of students when they read, interpret, and formulate solutions 
to performance-based critical thinking tasks. The present study sought to 
obtain data that would address this research gap. 

2.4. Aims of the study 

The purpose of this study was to examine the variety in students’ 
response processes and in their self-regulation skills, plus the relation
ships between these aspects, in two types of performance-based assess
ment tasks in CLA + International, utilizing cognitive laboratory data 
(Leighton, 2017a, 2017b). The following research questions were set:  

1 What response processes do PT and SRQs evoke among students?  
2 To what extent do the phases of self-regulation emerge in completing 

PT and SRQs?  
3 To what extent do the phases of self-regulation associate with response 

processes in the context of the assessment tasks? 

3. Materials and methods 

3.1. Context of the study 

As of 2020, the Finnish higher education system consists of 13 
research-intensive universities and 22 universities of applied sciences. 
The basic task of the research-intensive universities is to engage in sci
entific research and to provide the highest level of education on that 
basis. Universities of applied sciences are regional higher education 
institutions whose activities relate to their connection with working life 
and regional development. In 2019, research-intensive universities had 
around 153 000 students, while universities of applied sciences had 
around 140 000 students (Vipunen, 2021). Higher education institutions 
in Finland are autonomous actors, responsible for the content of their 
education and research, and for the development of their own activities. 
In both types of higher education institutions, students can complete 
bachelor’s degrees and master’s degrees, but only research-intensive 
universities can award third-cycle postgraduate degrees. Each higher 
education institution decides on which students it admits, and on the 
criteria for admission. Higher education leading to a degree is 
tuition-free, with the exception of students coming from countries that 
are not members of the European Union or the European Economic Area. 
For the present study, two higher education institutions were selected: 
one university of applied sciences, and one research-intensive univer
sity. Both institutions are large multidisciplinary institutions within the 
metropolitan area of Finland. 
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3.2. Participants 

The study was conducted with 20 first- and second-year students (12 
female, 8 male) drawn by purposeful sampling from two Finnish higher 
education institutions in spring 2019. The participants represented both 
genders, and both official languages in Finland (Finnish and Swedish). 
Their age varied from 22 to 55 years, with a mean of 29 years. They were 
slightly more often female and older than average students. According to 
Vipunen (2021), 54 % of higher education students in Finland are fe
males and 46 % are males. Mean age of higher education students is 28 
years. The participants were studying in programs representing various 
disciplines (see Table 1). 

The aim of the recruiting process was to select a representative 
sample of key informants representing various fields of study. In both 
participating institutions, an open invitation was sent for students to 
participate in the study. Out of the volunteers, the researchers selected 
20 participants to represent as many fields of study as possible. Partic
ipation in the research was voluntary, and informed consent was ob
tained from the participants. All participants were informed about the 
nature, duration, and purpose of research. The cognitive lab procedures 
were conducted in such a way as to respect the participants’ requests, 
without asking personally sensitive questions. The lab events were 
recorded only if the participants gave permission. The data were 
analyzed so that individual participants could not be identified. Non- 
monetary incentives (i.e., cinema tickets) were given to the participants. 

3.3. The CLA + International 

The study used the Collegiate Learning Assessment International (CLA 
+ International) instrument. CLA + International has been developed by 
the US-based Council for Aid to Education (CAE) (Klein et al., 2007; 
Shavelson, 2010; Zahner & Ciolfi, 2018). Outside the United States 
(USA), CLA + International has been adapted for use in Italy, the United 
Kingdom (UK), and Germany (Shavelson et al., 2018; Zahner & Ciolfi, 
2018; Zlatkin-Troitschanskaia et al., 2018). CLA + International is a 
performance-based assessment that measures critical thinking skills at 
the tertiary level. It is administered online and includes one PT and 25 
SRQs. The PT requires students to generate a written response to a given 
real-life scenario. The prompt expects students to integrate analytical 
reasoning, problem solving, argumentation, and written-communication 
skills, consulting materials in a Document Library, and using these to 
formulate a response. The source documents in this study included five 
documents: a blog, a podcast transcript, a research memorandum, a 

newspaper article, and an infographic. When students write a response to 
the scenario, they need to justify their decision/recommendation and 
provide reasons and evidence against any opposing argument(s). Stu
dents have 60 min to respond to this open-ended question (for an 
example of a PT see Tremblay et al., 2012, 220–236). 

Each SRQ presents students with four options (here termed items) 
and asks them to choose a single answer. The SRQs are arranged within 
three separate sets, each focusing on a different skill area. The first 
measures scientific and quantitative reasoning, the second measures 
critical reading and evaluation, and the third measures students’ ability 
to identify logical fallacies and questionable assumptions. As in the PT, 
each SRQ set is document-based. Students are instructed to use the 
source documents (either one or two per set) when preparing their re
sponses. Students have 30 min to complete the SRQs. 

The adaptation and translation of the CLA + followed the Interna
tional Translation Committee’s (ICT) guideline for translating and 
adapting tests (International Test Commission, 2018). The CLA + In
ternational used in this study was translated into Finnish and Swedish, 
which are the two main official languages of Finland. The adaptation 
and translation of both language versions of the tasks included four 
phases. Firstly, the test instruments were translated from English into 
the target language. Then, two translators (who had knowledge of 
English-speaking cultures but whose mother tongue was the primary 
language of the target culture) independently checked and confirmed 
the translations. Subsequently, the research team reconciled and veri
fied the revisions. The translations were then pretested in cognitive labs, 
with final modifications embedded as necessary. The use of cognitive 
labs with think-alouds made it possible to ensure that the translation and 
adaptation process had not altered the meaning or difficulty of the task 
(Leighton, 2019). 

In analyzing an assessment, one must consider the sources of its 
validity (American Educational Research Association, 2014). The pre
sent study adds to this understanding. So far, there has been little 
research on the validity of CLA + International (Aloisi & Callaghan, 
2018). Studies on its predecessor, CLA, indicate that the results of the 
assessment correlate with other assessments with similar goals (Arum & 
Roksa, 2011; Klein et al., 2007; Pascarella et al., 2011). However, 
studies on similarly constructed assessments indicate potential problems 
pertaining to CLA + International, notably regarding the combination of 
PT and SRQ. The different task types capture different skills, and 
combining them may cause incoherence in the interpretation of the 
assessment (Aloisi & Callaghan, 2018; Hyytinen et al., 2015; Kleemola 
et al., 2021; Davey et al., 2015). Furthermore, while PT is often 
considered capable of capturing the complex nature of critical thinking 
(Shavelson, 2010; Shavelson et al., 2019), it favors students with strong 
writing skills, and may be correspondingly less able to capture thinking 
per se (Aloisi & Callaghan, 2018). In addition, the construct, and espe
cially the definition of critical thinking underpinning CLA+, has been 
labeled as obscure (Aloisi & Callaghan, 2018). 

3.4. Data collection 

The data collection consisted of a sample of 20 cognitive lab events 
with think-alouds and follow-up interviews (Leighton, 2017a, 2017b, 
2019). This method can be used to investigate differences between 
participants in response processes and self-regulation that may influence 
test performance (Leighton, 2017b; van Someren et al., 1994). The 
think-aloud method makes it also possible to gather authentic data on a 
participant’s ongoing thinking processes while they are working on a 
task (Leighton, 2019). 

The data were collected individually from all the participants in 
three phases. In Phase 1, the purpose of the cognitive lab was explained 
to the participants, and they were trained to think aloud via some small 
exercise tasks, such as “please tell me how many doors there are in your 
home”. The participants were also asked to fill in an informed consent 
form, and were told that they could withdraw from the study at any 

Table 1 
Characteristics of the Participants (RIU = Research-Intensive University, UAS =
University of Applied Sciences).  

Code of student Gender Age Discipline Type of HE 

ID1 male 26 Arts RIU 
ID2 female 23 Arts RIU 
ID3 male 29 Science RIU 
ID4 female 28 Science RIU 
ID5 male 26 Arts RIU 
ID6 female 22 Social science RIU 
ID7 male 30 Social science RIU 
ID8 female 22 Social science RIU 
ID9 female 22 Science RIU 
ID10 female 22 Social science RIU 
ID11 male 23 Science RIU 
ID12 female 55 Health/welfare UAS 
ID13 female 37 Health/welfare UAS 
ID14 female 48 Health/welfare UAS 
ID15 female 22 Services UAS 
ID16 male 36 Engineering UAS 
ID17 male 34 Arts UAS 
ID18 female 26 Arts UAS 
ID19 female 30 Arts UAS 
ID20 male 22 Science RIU  
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stage. In Phase 2, the participants proceeded to the actual think-aloud 
phase of the study; at this point they first completed the PT and there
after 25 SRQs in a secured online environment. The procedure applied a 
neutral form of the think-aloud protocol (Leighton, 2017b; van Someren 
et al., 1994), in which the participants were not interrupted while they 
were performing the PT and SRQs. The participants were asked to utter 
every thought that occurred to them as they worked through the task, 
uninterrupted and unedited. If the participant became silent for a long 
time, the investigator reminded them to “please keep talking” or “please 
remember to verbalize” (Leighton, 2017b, 2019). In Phase 3, the par
ticipants were interviewed individually concerning their thinking and 
response processes during the tasks. This included general questions 
posed to all participants, and also tailored questions arising out of the 
think-alouds. After ten cognitive labs we learned that data saturation (i. 
e., new data repeated what was expressed in previous data collection 
situations) was attained (Saunders et al., 2018). Each cognitive lab event 
was video- and audio-recorded, and transcribed verbatim. The first- and 
second-named authors collected the data. 

3.5. Data analysis 

The data were examined with two goals in mind: (a) to understand 
the kinds of response processes triggered by the different task types, and 
(b) to explore participants’ self-regulation processes during completion 
of the tasks, using a qualitative abductive approach. Abduction refers to 
an analytical process that produces a new interpretation of the phe
nomenon studied combining data observations from different materials 
and the theoretical understanding based on previous studies (Timmer
mans & Tavory, 2012). Both methodological (i.e., the use of several data 
collection methods) and investigator triangulation (i.e., all authors 
participated in data analysis) was used (Denzin, 2012). The non-linear 
data analysis consisted of four overlapping phases. In the first phase, 
the verbatim transcriptions of the cognitive lab data were read through. 
Content logs were created for each video by the third-named author, 
with precise descriptions and summaries of events systematically 
recorded within the logs. Content logs made it possible to combine both 
verbal and non-verbal response data, and to encompass all participant 
inputs (i.e., assertions, behavior, and actions within the think-aloud 
process). The content logs externalized and visualized participants’ 
thinking processes and behaviors associated with the test constructs, and 
their progress in the tasks (see Table 2). The logs also included infor
mation on the sequencing, timing, and variety of the participants’ 
response behaviors and actions (Oranje et al., 2017). 

The second phase of the analysis was that of coding. The coding 
features were negotiated jointly by the first- and fifth-named authors. 
They first coded the entire dataset. The dataset consisted of transcribed 
think-alouds and interviews, content logs, and participants’ responses. 
We analyzed these different materials simultaneously following the 
course of the test situation several times. This phase was guided by 
theory, as the coding of the data involved response processes (Ercikan & 
Pellegrino, 2017) and self-regulation (e.g., Beckman et al., 2021; Schunk 
& Greene, 2018; Zimmerman, 2002). The coding related to the response 
processes focused on (a) the effort and time the students put into 
completing the task, i.e., the activity needed to proceed and progress in 
the tasks; (b) how the students read and interpreted the documents and 
questions, i.e., the details and comprehensive understanding of the in
formation and documents; (c) the strategies the students used in 
responding to the tasks, i.e., the steps they took in solving the tasks in 
relation to the instructions and goals of the tasks; (d) the knowledge and 
resources they used to carry out the tasks, i.e., the sources utilized by 
students, and how they combined these; (e) the skills used by students in 
completing the tasks in relation to the instructions and goals of the tasks 
(Ercikan & Pellegrino, 2017). 

The coding related to students’ self-regulation concentrated on three 
main phases of self-regulation (Beckman et al., 2021; Schunk & Greene, 
2018; Zimmerman, 2002), namely:  

1 task-analysis, planning, and setting goals (entailing identification of 
the characteristics of the task, forethought, anticipating the next steps 
and progress, and what would be expected in terms of completion of 
the task);  

2 self-monitoring the progress in the task, controlling one’s own 
thinking and behavior in the situation, and using different strategies;  

3 evaluation, meaning reflection on the task situation, plus evaluation 
of one’s own process and progress, and success in completing the task. 

These different aspects were searched for and coded systematically 
and simultaneously across the entire data set and within the data items, 
with reference to the content logs, the transcribed think-alouds, and the 
interviews with each person. Coding was continued until no new aspects 
emerged from data (i.e. the point at which saturation was obtained). The 
trustworthiness of the coding was checked by the third- and fourth- 
named authors, who carefully followed up on the coding process, and 
recoded the dataset. The final coding was jointly discussed and negoti
ated by all the authors until consensus was reached to ensure the reli
ability of the findings. 

Thereafter, for each student, a written account was made, containing 
brief descriptions that touched on the qualities of the response processes 
and the self-regulation of learning. After that, we explored all the data to 
identify the similarities and differences in each student’s dataset, giving 
possibilities for further insights into the nature of the coded material. 

During the analysis, we found that the ways in which the phases of 
self-regulation emerged and how extensively they were related to each 
other varied among the students. Based on this variation, the students 
were placed into three groups. The groups were then further distin
guished by exploring the differences and similarities between them, in 
such a way that each group included a particular combination of self- 
regulation phases and response processes that was sufficiently distinct 

Table 2 
An Extract from a Content Log.  

Time Duration Code of student: ID2 

0:00:00–0:00:27 0:00:27 

Logging into the test plus the privacy notice 
Glances through the privacy notice and asks how to 
move on. Asks the same also at the summary of the 
test. Glances through the summary of the test. 

0:00:27–0:08:14 0:07:47 Performance task 

0:00:27–0:01:08 0:00:41 
Reads and glances through the general instructions 
for the performance task. 

0:01:08–0:08:14 0:07:06 

Moves to the actual performance task. First, quickly 
reads the task instruction and some of the 
documents. Moves directly to writing the answer, 
does not plan it beforehand. Browses the 
documents. Concentrates on the infographic. Using 
that as a basis, says that the physical activity habits 
of the residents should be improved. Does not 
substantiate the answer more precisely, compare the 
information in the documents, or evaluate the 
reliability of their content aloud. Completes the 
answer in no more than eight minutes and moves on 
to the SRQ items. 
Written response: 
The physical activities of Reagan’s inhabitants should 
be improved. The inhabitants must be told about a 
healthy diet. The education level must be improved. 

0:08:14–0:59:52 0:51:38 SRQs 

0:08:14–0:10:39 0:02:25 Moves to the SRQ section. Browses through the SRQ 
instructions. Asks for help on how to move on. 

0:10:39–0:15:32 0:04:53 

Glances at the first question and items, then the 
document provided for the first SRQ set. Moves back 
to the first question and items. Then identifies the 
relevant section from the source document. 
Compares the items to the document. Thinks aloud 
which item (A–D) would most weaken the main 
claim of the document. Says that option A could be 
true based on the document, hence A is not the right 
answer. Selects option D. Moves to the second 
question. — —  
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from the other groups. This fourth phase of analysis was conducted by 
the first and fifth-named authors, but the detailed final description and 
interpretation was discussed between all five authors. 

During the first three phases, the basic unit of analysis was the in
dividual student. In the fourth phase, the groups formed the units. The 
phases are visualized in Fig. 1. All the data extracts presented in this 
article have been translated from Finnish and Swedish into English. 

4. Findings 

4.1. Response processes triggered by the tasks 

In line with Ercikan and Pellegrino (2017), we understood students’ 
response processes as encompassing (a) the effort and time put into 
completing a task, (b) reading and interpretation of the documents and 
questions, (c) response strategies, (d) knowledge and resources, and (e) 
the skills used to carry out the tasks. The analysis revealed that PT and 
SRQs activated different processes. The main characteristics of the 
response processes triggered by the tasks are summarized in Table 3. 
Below, we consider these in more detail, elaborating each aspect of 
response processes separately. 

4.1.1. Effort and time put into completing the tasks 
Students perceived both the PT and the SRQs as demanding, albeit 

interesting. In general, both task types maintained the students’ effort 
and interest throughout. While most students (n = 15) put maximum 
effort into completing both tasks, two students did not invest in the tasks 
at all. There were also three students who put their effort mainly into the 
SRQs rather than the PT. In the SRQs, six students appeared to lose 
concentration while answering. Most of the students (n = 14) were 
unable to complete all the SRQs within the allotted time. By contrast, 
only three students were unable to complete the PT in the given time. 

4.1.2. Reading and interpretation of the documents and questions 
In the PT, the students read the instructions and the documents. They 

related the information from the various sources to the instructions, and 
compared the information provided by the sources. This was particu
larly the case when they started the task, but also when they progressed 
further. By contrast, in the SRQs, the students focused on the content of 
the source documents in relation to the questions. Thus, their reading 
was more fragmented than for the PT. 

4.1.3. Response strategies 
The students’ strategies varied in the PT. Many students (n = 12) 

read the instructions carefully, made notes while reading and inter
preting the documents, and structured their answer accordingly. Some 
of these students (n = 8) also evaluated their response in relation to the 
documents and instructions while writing their response. In contrast, 
some students (n = 6) started to answer while reading or browsing the 
documents. Two participants generated their answer without reading all 
the documents. In responding to the SRQs, the students tended to be 

Fig. 1. The Four Main Phases of the Analytical Process.  

Table 3 
The Main Characteristics of the Response Processes Triggered by the Tasks.   

Performance task Selected-response 
questions 

Effort and time – how 
the students in the 
sample performed 

Mostly maintained 
throughout the task 

Mostly maintained 
throughout the task 

Most students completed 
the task in the given time 

Some lost their 
concentration while 
completing the task 
Most students did not 
complete the task in the 
given time 

Reading and 
interpretation (task 
requirements) 

Comprehensive, covering 
the whole task 

Question-oriented 

Response strategies 
(task requirements) 

Holistic and thorough: 
taking notes, structuring 
the answer, evaluating the 
answer 

Question-oriented and 
outcome-oriented: 
identifying details, 
defining and selecting the 
response Varied 
Less variation 

Knowledge and 
resources (task 
requirements) 

Comprehensive use of 
knowledge presented in 
the documents 

Use of knowledge 
required in the question 

Use of prior knowledge 

Comparison of knowledge 
provided in the source 
documents 
Comparison with prior 
knowledge 

Skills and task 
completion (task 
requirements, and 
overall nature of the 
task) 

Using and combining a 
variety of skills 

Limited repertoire of 
skills 
Question-oriented 

Less variation 
Holistic 
Varying in skills and 
cognitive demands  
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more question-oriented and outcome-oriented than for the PT. At the 
start of each set of questions, the students (n = 18) often glanced at the 
first question and the source document(s). Thereafter, they compared 
the items (i.e., options) for each question with the source document(s), 
and in relation to each other, selecting their response on that basis. They 
continued in this way, following the set order. All the students were 
aware that there was just one correct item from the given alternatives. 
Thus, they sought to identify it and eliminate the wrong items. 

4.1.4. Knowledge and resources 
Differences between the students emerged in how they used 

knowledge and resources in performing the tasks. In the PT, some stu
dents (n = 8) referred intensively to all the documents in the Document 
Library, whereas others (n = 7) selected the most relevant documents 
and knowledge on the basis of their analysis. The latter used the infor
mation provided by the podcast transcript, the research memo, and the 
infographic in their answer, excluding the blog text and the newspaper 
article. Some students also compared the knowledge presented in the 
documents with their prior knowledge. A few students (n = 5) provided 
minimal analysis of the content of the documents or did not analyze the 
documents at all. These students reproduced some details from the 
documents, or else their response was based on their own opinion. Eight 
students processed all the information thoroughly and wrote compre
hensive written responses. In contrast, the remaining students were 
likely to omit – often knowingly – essential information (e.g., contra
dictions presented in the documents or aspects students viewed as self- 
evident), and this led to a fragmented written response. In the SRQs, 
the students’ use of resources was typically more question-oriented. 
Most students (n = 18) first glanced at the source document(s) for the 
set of questions. Thereafter, they identified the relevant sections from 
the document(s), and utilized the information provided therein to select 
their response. Two students did not read or interpret the source docu
ments and selected the answer solely by guessing or on the basis of their 
prior knowledge. 

4.1.5. Skills and task completion 
Students adopted a variety of skills in constructing the response and 

in completing the tasks in relation to the instructions and goals. Some 
students (n = 5) browsed through the documents, many (n = 15) read 
them in detail, some made notes for constructing the response, and some 
revisited the documents while they responded. Our analysis indicated 
that the tasks triggered different skills. In contrast to the SRQs, the PT 
evoked more holistic problem-solving processes. Thus, to deal with the 
PT thoroughly, students needed to integrate several skills. For example, 
they had to read several documents, to combine, evaluate, elaborate, 
and synthesize the information from these documents, and to apply the 
information in order to reach a conclusion and formulate explanations 
regarding the questions presented in the task. 

In the SRQs, each question required students to start the problem- 
solving process again. As noted above, at the start of each set of 
questions, most of the students (n = 18) first glanced at the source 
document(s). After that, they identified the sections related to each 
question (plus related items) and analyzed the sections in more detail. 
They then compared the items with each other and with the document 
(s) and selected their response accordingly. Thus, the SRQs allowed 
students to select their response by a process of elimination, without 
encouraging evaluation, elaboration, or synthesis of the information in 
the documents. Students sometimes arrived at the solution by a process 
of statistical reasoning or logical deduction (including identification of 
fallacies), or by identifying flawed assumptions within in the items – or 
simply by guessing. 

4.2. Self-regulation evoked by the tasks 

Analysis revealed differences in students’ self-regulation while 
completing the tasks. Based on these differences, students were classified 

into three groups, namely (1) demonstrating versatile self-regulation, (2) 
demonstrating moderate self-regulation, and (3) lacking in self-regulation. 
Depending on the demands of the tasks, the groups showed variation in 
the quality of the task interpretations, in how they planned and set goals, 
in how they self-monitored progress in the tasks, in their thinking, stra
tegies, and behavior in the situation, and in their evaluation of their 
performance. Table 4 summarizes this variation in the self-regulation 
phases. 

In the versatile self-regulation group, the students (8 out of 20 students) 
thoroughly interpreted the goals of the tasks before attempting to answer. 
Their interpretation of the tasks demonstrated a coherent understanding 
of the overall purpose and key ideas of the tasks. They deliberately 
planned, monitored and evaluated their thoughts and behaviors according 
to the demands of the tasks throughout completion of the tasks, especially 
in the PT. They asked themselves questions concerning the problems and 
the documents, and what was needed to solve them. They reviewed their 
work and their answers all the time during completion of the tasks. They 
also kept working, even on difficult questions and materials. The different 
phases of self-regulation were present throughout the task. The phases 
were tightly intertwined, with the students going back and forth smoothly 
between the phases of self-regulation. One student described how he self- 
monitored the progress in the PT as follows: 

First of all, I looked at them all [documents] and analyzed them a 
little, then I came back to each document in more detail, and then I 
started analyzing and identifying the most important things and 
then, like, compared these with each other and tried to find different 
perspectives. Based on that I started to consider recommendations in 
one direction and another. (ID5, interview) 

In the moderate self-regulation group, the students (n = 10) aimed to 
understand the content of the tasks before they attempted to answer the 
questions. Most of them interpreted the key information and identified 
the most relevant knowledge in relation to the tasks or questions. 
However, most of the students (n = 8) in this group had difficulties in 
monitoring their performance while completing the tasks. One student 
described his situation in the following way: 

I forgot what I was doing, and so I needed to move back and forth 
[between the instructions and my answer]. This is so typical of me. I 
easily just start answering with what is nice to write, not what I’m 
asked to do. (ID7, interview) 

Many of the students in this group felt frustrated. Six students 
expressed frustration while responding to the SRQs, and two students 
in relation to the PT. Furthermore, the students in this moderate group 

Table 4 
Summary of Variation Identified in Students’ Self-Regulation.  

Group Self-regulation 

1. Versatile self- 
regulation (n = 8)  

• demonstrated task-analysis  
• planned and set goals  
• self-monitored  
• evaluated performance according to the demands of 

the tasks, especially in the PT  
• The different phases of self-regulation were present 

throughout the task; the phases were tightly 
intertwined. 

2. Moderate self- 
regulation (n = 10)  

• demonstrated task-analysis  
• might plan and set goals  
• might try self-monitoring, but struggle with it  
• did not evaluate performance  
• Self-regulation of learning was relatively rigid; the 

students did not move fluently between the phases of 
the regulation. 

3. Lacking in self- 
regulation (n = 2)  

• did not demonstrate task analysis  
• did not plan and set goals  
• did not monitor  
• did not evaluate performance  
• The various self-regulation phases were not present.  
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typically did not evaluate their performance or their answers. Self- 
regulation of learning was inflexible. 

In the lacking in self-regulation group, the students (n = 2) tried to 
complete the tasks by relying on their intuition or previous experience, 
rather than planning, monitoring, or evaluating their cognitions or 
emotions in relation to goals. They struggled with completion of the 
tasks, and they felt very frustrated. These students emphasized that they 
did not read or interpret the documents. Nor did these students plan 
their course of action to solve the problems presented in the tasks: 

I don’t have the strength to read these instructions [scans through 
the instruction and the documents of the constructed-response task]. 
Now, I don’t understand what I must do. “Write your answer.” Why? 
This sounds difficult somehow. You just have to write this kind of 
stuff in the classroom, and I just never have the energy to do that. I’m 
sorry but do not have the strength to do this, this is taking me so 
much time now. (ID14, think-aloud) 
One doesn’t really have the energy to read this [the document for the 
first set of SRQs]. So, just like that, I select this and that. This item 
that sounds the most difficult must surely be the correct one. (ID14, 
think-aloud) 
I didn’t plan or read, I just picked up the main things [from the 
documents for both tasks]. (ID19, interview) 

4.3. Associations with self-regulation and response processes 

As mentioned above, there was variation in the response processes 
used by students. The students who demonstrated versatile self-regulation 
skills were able to adapt their thinking, skills, strategies, and approaches to 
the task goals. In the PT, these students thoroughly analyzed and syn
thesized the knowledge presented in the documents in relation to the 
problem-solving situation, and to their own prior knowledge. However, 
they were aware that they were asked to carry out the tasks using only the 
documents provided. The students in this group created their own un
derstanding of the problem-solving situation and generated their answer 
on the basis of a thorough analysis of the documents. They identified the 
key ideas presented in the source documents. They evaluated the reli
ability of the knowledge, and refuted contradictory evidence (i.e., the 
students noted the contradictions in the documents and pointed these out). 

In the SRQs, the students in the versatile self-regulation group 
thoroughly analyzed the document(s) at the start of the task, and 
throughout completion of the responses. They usually selected their 
answer by eliminating the wrong items in relation to the source docu
ment(s). However, they also selected their response by comparing the 
given items with each other, and also with the document(s), utilizing 
reasoning, applying logical deduction, or identifying fallacies or flawed 
assumptions. They concentrated fully and kept working even on difficult 
items, using the time allowed. These students made a guess only if they 
did not arrive at a solution, for example if they perceived two of the 
given alternatives as correct. In both tasks, they evaluated their work to 
see if their answers made sense in the context of the task, and they put 
their best efforts into completing both tasks. They worked persistently 
until the time ended. 

In the moderate self-regulation group, most of the students demon
strated a thorough understanding of the content of the documents in 
both tasks. Typically, they first identified the most relevant knowledge 
pertaining to the situation or question. In the PT, seven students in this 
group analyzed the documents provided for the task. Based on their 
analysis, they excluded the unreliable knowledge, and generated their 
answer using only the most relevant knowledge presented in the docu
ments. Three students, for their part, first roughly selected the docu
ments according to their relevance to the situation, excluding more than 
half of the documents. Thereafter, they based their answer on their 
analysis of the remaining documents. Half of students in this group 
refuted the contradictory information. 

Two students in this group indicated that at first, they did not know 
how to approach the PT, and thus tried to find more instructions on how 
to formulate the answer. These two students found the PT more chal
lenging than the SRQs: 

How long should the report actually be? Is it instructed somewhere? 
Hmm, no. Lots of text here [in the documents]. What is here? Sta
tistics, I could write some kind of report based on these, or give some 
recommendations, but I think I should read these other documents 
too. [break in thinking aloud, reads instructions]. Recommenda
tions, arguments supporting recommendations, and address alter
native recommendations. Okay [browses documents]. Okay, so there 
are these three or four documents, which include something a little 
bit different and also the same issues, and then statistics, but the 
references in these documents are strange. So, it means I have to 
figure out how to start constructing this fact-based report. I’ll browse 
the instructions once again to see if there are some tips on the 
response… [revisits the instructions]. Okay, now I have challenges in 
structuring the report in a rational way and in what I write here… 
[starts writing the response; at the same time browses and reads the 
documents]. I find it difficult to find the facts. I cannot write these 
kinds of things in the report, because there are no facts about it. 
Okay, how do I start the report then? [break, thinks] Yeah, so, now 
I’ll try to include the essential information in this report, but there is 
so much vague information. (ID16, think-aloud) 

In the SRQs, the students with moderate self-regulation skills first 
read the question items and then browsed or read the source document 
(s). They then identified and interpreted the relevant section from the 
document (dealing with the issues pertaining to the question). Some 
expressed a need for a search function, which would have helped them 
to quickly locate relevant words from the document. However, the 
search function was blocked, so they had to concentrate on the whole 
document. At the start of the task, students put most effort into 
completing the SRQs. However, some (n = 6) lost interest towards the 
end of the task. The students in this group mainly selected their answer 
by eliminating the items in relation to each other and to the document 
(s). However, they also selected the answer by reasoning, identifying 
fallacies and flawed assumptions, and making a guess. 

Students who lacked self-regulation skills did not adapt their skills, 
strategies, or approaches according to the task requirements. In the PT, 
they generated answers using prior knowledge or directly copying a 
single fact from one document, without processing. The students did not 
demonstrate understanding of the documents. In the SRQs, they selected 
the first answer that came to their mind, or simply guessed. They did not 
make a serious effort to analyze, evaluate, or interpret any of the doc
uments; hence, they misrepresented the fragmented pieces of knowledge 
in both tasks. They did not use all the time allocated to complete the 
tasks. The characteristics of the response processes among the groups are 
illustrated in Table 5. 

5. Discussion and conclusions 

5.1. Findings in the light of previous literature 

We aimed to provide new qualitative information on the character
istics of response processes and self-regulation that would go beyond 
traditional psychometric analyses of student responses, and hence, to 
present new insights into the validity of the CLA + International. The 
results indicated that response and self-regulatory processes are both 
based on students’ reciprocal relationship with the task. Due to the 
features of the two task types, the tasks triggered a range of response 
processes among the students (Hyytinen et al., 2015; Ercikan & Pelle
grino, 2017; Messick, 1994; Shavelson, 2010). In the PT, the students 
holistically elaborated two wide-ranging questions, giving possible 
alternative answers, plus justifications. In the SRQs, by contrast, each 
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question required its own process. This tended to lead to a situation in 
which students’ response processes were interrupted after each question 
and started again with each new question. Both tasks mostly maintained 
students’ interest throughout, especially among those students who 
demonstrated versatile self-regulation. The tasks, especially the PT, 
offered learning situations to students, and invited them to use various 
critical thinking skills (Kane et al., 2005; Shavelson et al., 2018). 

In the PT, students typically maintained their effort throughout the 
task, and combined a variety of skills when completing the task. In the 
SRQs, students aimed to define and select the correct response. The SRQs 
were often answered via lower-level processing, such as selection by 
eliminating the obviously wrong items (cf. Braun et al., 2020). Some 
students simply tried to guess the correct alternative when completing 
the SRQs (cf. Aloisi & Callaghan, 2018). However, in this study, some 
students occasionally selected the answer by applying logical deduction, 
reasoning, or identifying fallacies and flawed assumptions. Some stu
dents seemed to lose concentration while working on the SRQs. Most of 
the students were unable to complete the SRQs in the time given. 
Moreover, in the SRQs, the use of documents was more restricted and 
fragmented than was the case with the PT, which entailed a more 
comprehensive use of the documents provided. In addition, the SRQs 
entailed outcome- and question-oriented strategies, while the response 
strategies in the PT were more holistic in nature and varied more among 
the students. This study supports the evidence from earlier observations, 
which have suggested that SRQs do not capture the complex nature of 
critical thinking (Braun et al., 2020; Kane et al., 2005; Shavelson, 2010). 

The tasks did not distinguish students merely in terms of the response 
processes but also in respect of their self-regulation activities, which 
involved task analysis, strategy formation and monitoring, evaluation, 
and reflection on their performance in solving the tasks. In line with 
previous studies (Hoyle & Dent, 2018; Winne, 2018), the current study 
found that to complete the tasks – which were indeed challenging – 

self-regulation was crucial. The holistic and open-ended PT in particular 
involved setting up aims and goals, applying and evaluating skills, 
strategies, the use of knowledge resources, and the effort needed to 
achieve the goals in question. In so doing, the students had to monitor 
their progress and make the necessary adjustments (Lau, 2015). By 
contrast, the SRQs did not provide students with opportunities for 
comprehensive regulation, since the problem-solving process was more 
fragmented and question-oriented than in the PT. The differences be
tween the task types in terms of response and self-regulation processes 
may explain why students perform differently in tasks that are intended 
to trigger the same construct (Hyytinen et al., 2015; Cook et al., 2014; 
Ercikan & Pellegrino, 2017; Kane et al., 2005; Messick, 1994; Perie, 
2020). The differences would appear to threaten the coherence of the 
assessment and should considered in developing the assessment. 

Interestingly, the students who participated in this study showed 
relatively good self-regulation skills. The students with versatile self- 
regulation skills completed the tasks thoroughly and with determina
tion, monitoring their thinking and performance in order to adapt their 
thinking processes to the demands of the tasks and their prior knowledge. 
All the phases of self-regulation were present, especially in the PT, and 
the phases intertwined with one another. In this respect, our findings are 
in line with those obtained in earlier studies that highlight intertwine
ment of the phases self-regulation (Saariaho et al., 2016; Pintrich, 2004; 
Usher & Schunk, 2018). However, students with moderate self-regulation 
skills did indeed demonstrate task-analysis; nevertheless, they did not 
evaluate their performance in relation to the demands of the task. They 
also faced challenges in monitoring their performance, and they 
expressed frustration in either the PT or the SRQs. These students seemed 
to be more fact-oriented than the students in the versatile group, who 
more often demonstrated very good comprehension of the documents. 
Additionally, the students with low self-regulation skills struggled both 
with the tasks and their own progress (cf. Beckman et al., 2021; 

Table 5 
Characteristics of the Response and Self-regulatory Processes by which the Students Approached the Tasks.  

Group Response processes Performance task Selected-response task 

1. Versatile self- 
regulation (n =
8) 

Effort Maintained effort throughout the task. Maintained effort throughout the task. 

Reading and 
interpretation, knowledge 
and resources 

Read and interpreted all the documents several times. 
Demonstrated a thorough understanding of the documents, 
identified the key ideas presented in the documents, refuted 
contradictory knowledge, evaluated the quality of the 
knowledge. Used prior knowledge in the analysis. 

Read the document(s) throughout completion the task. 
Interpreted and analyzed the question and items and 
compared them with the document(s) and each other. 

Response strategies, skills 

Based on the comprehensive analysis and understanding of the 
documents, planned and wrote an answer. Gave a reasoned 
explanation of the problem. Checked and evaluated the answer 
according to the demands of the tasks several times and 
modified it, so that it followed the instructions and included all 
necessary aspects. 

Solved the question item by item. Selected the answer by 
eliminating the items in relation to each other and the 
document(s); also sometimes by reasoning, logical deduction, 
or identifying fallacies. If did not arrive at a solution, made a 
guess. 
Moved to the next question and started the process again. 
Persisted with the questions in the set order; might revisit the 
previous question and items pertaining to it. 

2. Moderate self- 
regulation (n =
10) 

Effort Mainly maintained effort throughout the task. Put effort into completing the task. Might lose concentration 
towards the end of the task. 

Reading and 
interpretation, knowledge 
and resources 

Read or glanced at the documents. Aimed to understand the 
content of the documents. Based on the analysis, identified and 
selected the most relevant knowledge and excluded unreliable 
documents. Might evaluate the quality of information and 
refute contradictory information. 

Read or glanced at the question and the document(s). 
Identified and interpreted the most relevant sections related to 
the question. 

Response strategies, skills 

Might plan an answer. Might checked the instructions, if 
necessary, before started to write the answer. Wrote an answer 
by using the most relevant knowledge and facts. Did not 
evaluate or check the answer. 

Solved the question item by item. Mainly selected the answer 
by eliminating the items in relation to each other and the 
document(s). Might also select the answer by reasoning, 
identifying fallacies, and making a guess. 
Moved to the next question and started the process again. 
Completed the questions in the set order. 

3. Lacking in self- 
regulation (n =
2) 

Effort Did not make a serious effort to complete the task. Did not make a serious effort to complete the task. 
Reading and 
interpretation, knowledge 
and resources 

Did not read all the documents; glanced through some of them, 
omitted most of the source documents, and misrepresented 
knowledge; used prior knowledge 

Glanced through the first document, read questions and items 
in the set order. 

Response strategies, skills Generated a very short answer by using prior knowledge or 
copied a single fact from one document without processing. 

Selected the solutions to the questions by randomly guessing 
or by using prior knowledge. Did not complete the task.  
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Zimmerman & Campillo, 2003). Their answers were based on their own 
opinion, and they did not make a serious effort to complete the tasks. The 
results reported here shed light on the entanglement of response and 
self-regulatory processes among the students. Variety in self-regulation 
was associated with the increased complexity of the response processes 
(Hoyle & Dent, 2018). Similarly, previous research has shown that there 
is a relationship between the quality of students’ self-regulation, task 
completion, effort and engagement (Beckman et al., 2021), suggesting 
that students who are able to analyze and articulate task goals in 
open-ended task and based on that make their own decision about how 
they approach task are more engaged to complete the task. 

5.2. Practical implications 

In line with previous literature (Hyytinen et al., 2015; Braun et al., 
2020; Shavelson, 2010), this study found that PT activates a variety of 
cognitive skills such as analytical reasoning, problem solving and argu
mentation in a holistic manner. However, the results also indicated some 
challenges related to the use of PT. In the PT, many students knowingly 
omitted important points from their written responses, including con
tradictions they observed in the documents, or aspects they viewed as 
self-evident. In other words, these students’ analyses and thinking pro
cesses were more versatile than their written answers. These limitations 
must be considered when students’ performances are evaluated solely on 
the basis of their responses or test scores. 

This study has educational significance in identifying the dynamic 
interplay between response processes and self-regulation in critical 
thinking assessment situations. It is known from prior research that not 
all higher education students are automatically competent in critical 
thinking (Arum & Roksa, 2011; Badcock et al., 2010; Evens et al., 
2013); thus, critical thinking skills need to be practiced, and the 
acquisition of the skills needs to be supported in a variety of ways 
throughout higher education (Hyytinen et al., 2019). Critical thinking 
involves self-regulation skills, as the data here indicate. The teaching of 
critical thinking skills should thus be expanded so that it explicitly 
enhances self-regulation in the use of these skills (Lau, 2015). The 
development of regulation is supported when teachers provide students 
with concrete advice and support in how to set goals, plan, monitor and 
reflect on their learning (Beckman et al., 2021; Räisänen et al., 2016, 
2020; Winne, 2018). Students who have challenges in self-regulation 
would benefit from the kinds of instructions, tasks, and feedback that 
would help them to monitor and reflect on their learning processes. 

The results of this study indicate that special attention needs to be 
paid to the characteristics of tasks that truly enhance the learning of 
critical thinking and self-regulation (cf. Beckman et al., 2021). Teachers 
could enhance both critical thinking and self-regulation by giving stu
dents complex open-ended tasks that require goal directed and 
self-regulatory act of thinking to assess the reliability and relevance of 
information, to recognize biases and to find explanations for the task. 
The complexity of the open-ended task triggers students’ self-regulation: 
they need to analyze the information, consider alternative strategies in 
addressing the assessment questions, and reflect on their success and 
performance throughout the task (Beckman et al., 2021; Braun et al., 
2020). Once students have opportunities to become aware of their 
critical thinking and self-regulation skills, they will have more options 
for enhancing such skills. In an open-ended task, students are engaged 
and challenged in terms of their own learning (Kane et al., 2005; Sha
velson, 2010; Zlatkin-Troitschanskaia et al., 2015). 

5.3. Limitations and methodological reflections 

A limitation of this study was the small number of participants, with 
the risk of bias in the data. It is possible that the students who partici
pated in our study were more competent than those who did not 
volunteer for the study. However, for the purposes of this study the low 
sample size is not necessarily a problem. The aim was to examine the 

variety in students’ response and self-regulatory processes in the two 
types of critical thinking assessment included in CLA + International, 
rather than to generalize from a small sample to a target population. 
Notwithstanding the limited sample, the study sheds light on the quali
tative variation in the constructs in question, and their interconnections. 

Another limitation of this study relates to the data collection situa
tions. On the one hand, the data collection situations – together with the 
tasks and instructions – were interventions; they could thus have 
prompted students to apply their critical thinking skills and be more self- 
regulated, putting more effort into the tasks than they would have 
otherwise (Beckman et al., 2021). On the other hand, the data collection 
situation, in conjunction with the think-aloud method, was highly 
challenging for students, with the cognitive and self-regulatory effort 
increasing in accordance with the complexity of the situation (Hoyle & 
Dent, 2018; Winne, 2018). It should also be noted that in the data 
collection situations, the students first completed the demanding PT and 
thereafter answered the difficult SRQs. The effort of completing the PT 
could well have been found by students to be exhausting. This, in turn, 
could have adversely affected the students’ response and self-regulatory 
processes in the SRQs. 

We were also aware that the students’ ability to articulate their 
thoughts might itself influence the quality of the think-aloud data. To 
avoid bias in the data collection, the students were informed what was 
meant by thinking aloud, and they were given some initial training in 
thinking aloud. It has been reported that even a short exercise task helps 
participants to understand the think-aloud procedure (Leighton, 2017b, 
2019). Note also that the neutral nature of the think-aloud protocol 
ensured that the probing questions were not asked until the follow-up 
interview, i.e., after the students had completed the task. 

In future, it would be useful to examine students’ response and self- 
regulatory processes in critical thinking assessment situations with a 
larger dataset, and in different contexts. Other unexplored aspects of 
students’ critical thinking and self-regulation might be identified. 
Studies along these lines would also facilitate the continuing develop
ment of performance-based assessments of complex constructs. 
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