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While effort and motivation are crucial for academic success, research on their relation to academic success
of students with special educational needs (SEN) is inconclusive, largely due to the heterogeneity of
students with SEN and their diverse motivational characteristics. The aim of this study is to address
this gap by utilizing person-centered latent profile analysis to identify distinct profiles based on students’
control-related motivational beliefs, and to examine how students’ SEN status is associated with the like-
lihood of exhibiting certain profiles. In addition, we explore how these motivational profiles differ in terms
of student performance, including academic achievement (student-reported grade point average) and
cognitive tasks (learning to learn tasks), as well as task behavior, specifically time on task (log data) as
an indicator of effort. Analyzing national-level data from Finnish ninth graders with and without SEN status
(N =6,942), four motivational profiles emerged: agentic, moderate, avoidant, and mixed. Although SEN
students were depicted in all motivational profiles, they were more likely to belong to profiles demonstrat-
ing more maladaptive motivational patterns, less time on task, and lower cognitive task achievement.
Through these findings, we highlight the importance of a person-centered approach to students’ beliefs
in identifying different reasons and consequences for performance. We also contribute to research on
students’ motivational patterns and behavior-related factors explaining differences in task performance
that can be further explored using computer-based assessment and log analytics. Educators and policy
makers can apply these valuable insights to support students with diverse motivational profiles and

learning needs.
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needs and promote academic success.

Educational Impact and Implications Statement

Our research revealed that students with special educational needs displayed more maladaptive patterns
than their peers without special educational needs, which was worthy of investigation. Upon further
investigation, more maladaptive patterns of motivational beliefs were associated with less time on
task and poorer cognitive performance, as indicated by the log data. This crucial insight underlines
the importance of recognizing and addressing the diverse motivational pathways that influence students’
educational outcomes. By customizing interventions to the unique motivational and task-behavioral pat-
terns, it is possible to create more effective educational strategies that better address students’ specific

Keywords: motivational beliefs, effort, time on task, students with special educational needs, student

performance
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Research on students’ task behavior indicates the salience of moti-
vation and effort in students’ short- and long-term achievement and
performance (Eccles & Wigfield, 2002; Kupiainen et al., 2014;
Malmberg et al., 2013) even after accounting for relevant covariates
such as cognitive ability (e.g., Sideridis, Morgan, et al., 2006;
Sideridis, Mouzaki, et al., 2006). However, while students with spe-
cial educational needs (SEN) exhibit academic achievement below
their peers (e.g., Hienonen et al., 2018; T. D. Lackaye & Margalit,
2006), the nature of their motivational characteristics and the rela-
tionship to student performance have yielded conflicting and ambig-
uous results (e.g., N. Heath et al., 2011; Klassen, 2006; Stone &
May, 2002). These results may reflect heterogeneity in the popula-
tion of students with SEN and the existence of distinct SEN sub-
groups (e.g., Kavale & Forness, 1987; Mamlin et al., 2001;
Polychroni & Antoniou, 2013). In such studies, motivation and
effort have often been measured and evaluated by self-reports, but
their validity is affected by subjectivity and student motives when
explaining motivation and effort. This concern has been identified
overall (Wise & Gao, 2017; Wise & Kong, 2005), and it specifically
applies to students with SEN (e.g., Graham & Harris, 1989;
Polychroni & Antoniou, 2013; Wong, 2003).

This research is designed to overcome the challenges described
above. Firstly, the focus is on a person-centered approach to motiva-
tional factors, which can help to theoretically explain both differences
in achievement and students’ task behavior in an achievement situa-
tion. Even though the person-centered approach toward motivational
factors is well-recognized, relevant findings through the lens of
SEN are still relatively sparse (Martin et al., 2020; Sideridis, 2009).
Secondly, by utilizing log data to track students’ time on task
(TOT), we can overcome the limitations associated with self-reports
and more objectively and comprehensively analyze how motivation
and effort are connected to performance (Wise & Gao, 2017; Wise
& Kong, 2005). Still, research is limited on the potential of log data
analysis in academic assessment, especially concerning students
with SEN and the person-centered approach to effort and its underly-
ing motivational factors. This need was addressed by analyzing log
data collected from a nationally representative sample of ninth graders
in Finland (N = 6,942, of which 83.5% received general support,
9.9% intensified support, and 6.6% special support).

Regarding its impact on the literature, this study serves to extend
previous research by exploring computer-based assessment (CBA)
and the possibilities of utilizing log data for identifying task

behavior-related factors and explaining student performance
among those who struggle academically. In this study, we use
TOT as an indicator of effort exertion. The person-centered perspec-
tive gives a more nuanced picture of the patterns of effort and moti-
vation, that may remain undetected if only self-reports are used.
Furthermore, with the special education approach, we gain a firmer
grip on the various motivational patterns of students with SEN.

Context of the Study: Special Education in Finland

The term students with SEN describes students with disabilities,
difficulties, or disadvantages that make it harder for them to learn
and perform at the same level as most other students of same age,
and therefore, they require additional support over and above the
resources generally available to students (ISCED, 2012; OECD,
2007).! The given special education in the context of this study
refers to the Finnish three-tiered support model called support in
learning and school attendance (FNBE, 2016) that can be function-
ally contrasted with the well-known response to intervention (RTI)
model in the United States (Jahnukainen & Itkonen, 2016). The
main factors differentiating the Finnish model from the American
model are that (a) the Finnish three-tier model is mandatory nation-
ally (Basic Education Act 1998) whereas in the American RTI
model is legally recommended and the amount of provided Tiers
can vary, (b) the intensity, duration, and content of support are not
specifically defined, which makes the Finnish support model more
of a pedagogically built concept (see Ahtiainen, 2017) than a highly
defined, evidence-based interventions (see Fuchs et al., 2012), and
(c) the support given on behalf of the schools in Finland does not
require formal diagnosis for any Tier (Bjorn et al., 2016;
Honkasilta et al., 2019; Jahnukainen & Itkonen, 2016).

' We acknowledge that in the United States the term special educational
needs may be viewed as ableist, and its use is not recommended in the
APA manual. However, the term is widely used internationally and used
for example by the OECD (2023; Guez et al., 2024) as a general term describ-
ing students with disabilities, difficulties or disadvantages in learning.
Therefore, we have chosen to use it to describe students who, for various rea-
sons, require more individualized support than what mainstream instruction
can offer. However, we want to emphasize that we do not use the term as
an intention to suggest any inferiority or deficiency but only to ensure the
clarity in communication to an international audience in the field of
education.
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The three Finnish tiers are called general (Tier 1), intensified
(Tier 2), and special support (Tier 3; universal, targeted, and inten-
sified in the United States; Jahnukainen & Itkonen, 2016). General
support is offered to every student as part of good-quality basic edu-
cation (Thuneberg et al., 2013). This form of support can mean addi-
tional support, such as remedial instruction or part-time special
education. Intensified support (Tier 2) is provided when students
regularly need support or several types of support in their learning
and schooling, and it is based on a pedagogical assessment and
recorded learning plan (Thuneberg et al., 2013). The decision to
give intensified support is made in a multiprofessional collaboration
with student welfare professionals (e.g. special education teacher,
school psychologist, and school social worker; FNBE, 2016).
When the support measures in intensified support are not sufficient
to meet the goals set for student’s development and learning, the
third Tier, special support, would be considered. Special support
is provided based on an official decision (Thuneberg et al., 2013),
and as such, it is equivalent to the classification of SEN used in
many other countries (Jahnukainen & Itkonen, 2021). The education
provider makes the official decision based on a pedagogical state-
ment, which include written reports from the teachers and the multi-
professional team of student welfare professionals (FNBE, 2016).
When a student needs services outside of the scope of the support
given in school, such as therapy or medication, only then is a formal
diagnosis required (Bjorn et al., 2016). On the basis of inclusive spe-
cial education (Bjorn et al., 2016), support in every Tier is primarily
given in mainstream classes and secondarily in part-time small-
group settings (Bjorn et al., 2016; Thuneberg et al., 2013). In the
case of special support, special classes or other appropriate settings
may also be considered if the initial classes or settings do not meet a
student’s needs (Basic Education Act 1998; Honkasilta et al., 2019;
Thuneberg et al., 2013).

In this study, students with SEN are defined as the students in
intensified support (Tier 2) and special support (Tier 3) who are
found to need support in their learning beyond general support
(Tier 1), and are thereby provided with support based on docu-
mented decision.

Students’ Motivational Beliefs About School A chievement:
Action-Control Theory

How students engage in certain behaviors, such as persisting on a
task despite recurring difficulties or giving up in the early stages, is
shaped by their experiences with how their needs, values, and goals
are met in their interaction with the environment. Through these
experiences, students form their worldviews on and beliefs about
their control over outcomes in different contexts. These beliefs
that mediate motivated action (Little et al., 2002) are conceptualized
in action-control theory (Skinner et al., 1988) that integrates signifi-
cant theories concerning perceived control, such as locus of control
(Levenson, 1973; Rotter, 1966), causal attributions (Weiner, 1985),
learned helplessness (Abramson et al., 1978), and self-efficacy
(Bandura, 1977). According to the theory, control-related beliefs
in the school domain, with their reciprocal impact on performance
(e.g., Little, 1998; Skinner et al., 1998), highlight individuals’ gene-
ral understanding about what it means to do well at school, how to
attain outcomes that determine school performance and whether
they have the control to influence those outcomes (M. Chapman
et al., 1990; Little, 1998; Skinner et al., 1988, 1998). These beliefs

form a belief system with a sequential distinction among agent,
means and ends, that are connected to three sets of beliefs: agency
beliefs, means-ends beliefs, and control beliefs (Skinner et al.,
1988), also known as control expectancy (Little et al., 1995,
1998). Together, action-control beliefs constitute human agency as
motivational, volitional, intentional, self-regulated, and goal-
directed behavior (Geldhof & Little, 2011; Skinner, 1995; Skinner
et al., 1988).

Self-related agency beliefs are directed to the relationship between
the agent and means, reflecting students’ perceptions about the extent
they can utilize means (e.g., effort, ability) for achieving certain out-
comes (Chang et al., 2017; Little et al., 1999, 2001; Skinner et al.,
1988). For example, students can believe that they can use their abil-
ities (i.e., they believe in their ability) to succeed or that they can put in
effort when it comes to school. Agency beliefs are closely related to
the concept of self-efficacy (Bandura, 1977) but differ in that agency
beliefs are specific in terms of utilizing a range of different means
(Chang et al., 2017; Little et al., 1995). In turn, self-efficacy covers
individuals’ judgments of the overall ability to utilize means that are
effective to attain desired outcomes (Bandura, 1977; Chang et al.,
2017; Little et al., 1995). Therefore, as Chang et al. (2017) describe,
self-efficacy also overlaps with control expectancy, which refers to
individuals’ perceptions about the control over their actions toward
desired outcomes without specifying the means one believes to be
necessary for attaining these outcomes (Skinner et al., 1988).

Individuals possessing a strong sense of personal agency and con-
trol expectancy often have high aspirations, are persistent when fac-
ing obstacles, and while finding proper actions for reaching their
goals, they create, try out, and regulate various strategies despite
encountering failures (Chang et al., 2017; Little, 1998; Skinner
et al., 1998). In addition, they are more likely to have high cognitive
ability and self-evaluation accuracy and engage in activities that
require effort, originality, and creativity (Chang et al., 2017;
Demetriou & Kazi, 2001). These actions are associated with meta-
cognitive calibration skills (Pieschl, 2009) and overall executive
function (R. Elliott, 2003; Follmer & Sperling, 2020; Wehmeyer
& Shogren, 2020). Conversely, individuals with low agency beliefs
and control expectancy tend to struggle with basic problem-solving
skills, have feelings of helplessness when facing challenges, and
question their capabilities with decreasing effort in the future learn-
ing situations (Chang et al., 2017; Little, 1998; Malmberg & Little,
2007; Schmitz & Skinner, 1993; Skinner et al., 1998). According to
Chang et al. (2017), the differences in students’ sense of agency can
be revealed especially when presenting novel tasks, as they require
problem-solving skills as well as the ability to adapt and apply pre-
viously learned knowledge or skills.

Means-ends beliefs refer to socioculturally shaped general beliefs
about which means, or actions, are most likely to produce desired
academic outcomes (Little et al., 1995; Little & Lopez, 1997;
Skinner et al., 1988). These can be considered to reflect students’
worldviews on causality of events that affect students’ sense of con-
trol (Malmberg & Little, 2007; Malmberg et al., 2008). According to
the theory, students might consider desired academic results to be
determined by effort or ability (internal means). Students can also
believe that certain outcomes can be produced with external factors,
such as the help of teachers, pure luck, or unknown causes (Little &
Lopez, 1997, Little et al., 1995, 1999).

Agency belief for ability and effort and control expectancy have
the most prominent effect on performance among students and
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their effect increases with age (M. Chapman et al., 1990; Hotulainen
et al., 2020; Little et al., 1999; Lopez et al., 1998; Malmberg et al.,
2013). Concerning means-ends beliefs, the findings on the connec-
tions to performance seem to be more complex. According to these
findings, students who believe in effort as a means for school success
have also performed better, while means-ends beliefs about external
factors, especially luck and unknown causes, have been seen as mal-
adaptive (Little et al., 1995, 1999; Skinner et al., 1988). Regarding
means-ends belief for ability, findings have been inconclusive as
these beliefs have been detected to correlate both positively and neg-
atively with academic and cognitive performance (e.g., Hautamaki
et al., 2003, 2005; Little et al., 1995, 1999; Niemivirta, 2000).
Inconsistent findings can partially be explained by differing under-
lying mindsets regarding ability (i.e., malleable vs. fixed, see
Dweck, 1986). Means-ends belief for ability can be adaptive in
cases where belief in one’s own ability is strong (Malmberg &
Little, 2007; Schmitz & Skinner, 1993; Skinner et al., 1988,
1990). However, a counteractive effect can be expected if students
do not believe they are capable of utilizing the means that they per-
ceive to be central to attaining certain outcomes (Bandura, 1977),
which can in terms of ability mean that these students do not believe
that they can succeed, as they are not capable in the first place.
Therefore, the adaptive and maladaptive effect of these beliefs
on performance seems to be dependent on what kinds of other
beliefs students hold, such as the perceptions of their own effort
exertion or ability, and thus yield the importance of approaching
these beliefs in terms of how they are companied with each
other. With such distinctions of different beliefs contributing to per-
ceived control, the action-control theory offers a good basis for
detecting differences in beliefs that determine effort in student
performance.

Motivation Research on Students With SEN

In the context of SEN, action-control theory has been incorporated
as part of broader theoretical framework for interventions targeting
students or individuals with particular disabilities (Shogren et al.,
2015). However, its use as a standalone focus and comparative
studies involving students with and without SEN remains a relatively
untouched and outdated area of research. In a few studies, Finnish
students with SEN have been shown to exhibit stronger maladap-
tive beliefs including means-ends beliefs for ability and luck
(Vainikainen, 2014) as well as lower self-reported agency for effort
(Vainikainen & Hautaméki, 2018). These findings can be contrasted
to the special educational perspective addressed in relation to asso-
ciated and integrated control related theories, such as academic self-
efficacy (e.g., Brunswick & Bargary, 2022; Klassen, 2007;
T. D. Lackaye & Margalit, 2006; Martin et al., 2017; Sideridis,
Morgan, et al., 2006; Tabassam & Grainger, 2002), locus of control
(e.g., Grolnick & Ryan, 1990; Mamlin et al., 2001), perceived com-
petence (Grolnick & Ryan, 1990), attributions (Nufiez et al., 2005,
2011; Tabassam & Grainger, 2002), and learned helplessness
(Sideridis, 2003) as well as other motivational constructs, such as
self-concept (Nufiez et al., 2005, 2011; Tabassam & Grainger,
2002), intrinsic and extrinsic motivation (Lee & Zentall, 2012,
2017; Zentall & Beike, 2012), and goal orientations (e.g., Schwab
& Hessels, 2015; Sideridis, 2003; Sideridis et al., 2016; Sideridis,
Morgan, et al., 2006). Within such studies, in contrast to their
peers without SEN, students with SEN have been shown to exhibit

lower confidence in their academic abilities (J. W. Chapman, 1988;
T. D. Lackaye & Margalit, 2006; Nuiez et al., 2005; Sideridis,
2003), less intrinsic motivation (Lee & Zentall, 2017; Zentall &
Beike, 2012), greater learned helplessness (i.e., no control of an
outcome regardless of actions taken; Abramson et al., 1978;
Sideridis, 2003), lower expectations for future academic success
(J. W. Chapman, 1988), more negative emotional states, such as anx-
iety and depression (T. Lackaye et al., 2006; T. D. Lackaye &
Margalit, 2006; Palladino et al., 2000), and ultimately, greater task
avoidance (Lee & Zentall, 2012, 2017; Schwab & Hessels, 2015;
Sideridis, 2003; Zentall & Beike, 2012), and reduced effort
(T. Lackaye et al., 2006; T. D. Lackaye & Margalit, 2006;
Sideridis, 2003). Moreover, it has been found that students with
SEN are more likely to attribute their successes to external factors,
such as powerful others and luck, and failures to own ability
(Grolnick & Ryan, 1990; Palladino et al., 2000).

The findings mentioned above reveal that differing motivational,
emotional, and behavioral correlates among students with SEN are
often intertwined with experiences of poor performance and aca-
demic failure. However, challenges are shaped not only by individ-
ual factors but also by environmental influences such as class
environment (Sideridis et al., 2016), class placement (regular vs.
special class; J. W. Chapman, 1988; Hienonen et al., 2021; Holm
et al., 2020; Kocaj et al., 2018), instructional style (Deci &
Chandler, 1986; Ryan & Grolnick, 1986), diagnostic practices
(Brunswick & Bargary, 2022), and teacher—student interactions
(Grolnick & Ryan, 1990; Kocaj et al., 2018; Schwab & Hessels,
2015). These environmental aspects as well as varying learning-
related difficulties and their comorbidity may contribute to the
mixed findings also reported in previous research, showing differ-
ences of varying magnitude compared to students without SEN or
findings that hold true only in specific domains (e.g., Gans et al.,
2003; Lee & Zentall, 2012, 2017; Stone & May, 2002; Tabassam
& Grainger, 2002; Zentall & Beike, 2012). Findings of similar or
even more positive self-evaluations of students with SEN on their
academic abilities and control over outcomes compared to their
peers have in some cases been interpreted as reflecting a pattern of
overestimation (N. Heath et al., 2011; N. L. Heath, 1995; Klassen,
2006; Martin, 2012; Schwab & Hessels, 2015; Stone & May,
2002). Overestimation, as has been argued, serves as a self-
protective function, especially against learning difficulties (Hoza
et al., 2004; Klassen, 2006; Owens et al., 2007). Slight overestima-
tions are thought to be common among all students and can help stu-
dents when faced with new challenges (Bandura, 1989; Lopez et al.,
1998). A gross overestimation, however, is most likely to adversely
affect performance resulting from difficulties in metacognitive skills
(Stone & May, 2002), such as when preparations for subsequent
tasks are insufficient. When a lack of preparation is based on a failure
to judge one’s capabilities against the requirements of the task, the
resulting effort is likely to be less than needed (Bandura, 1989;
Klassen, 2006, 2007).

In summary, students with SEN form a diverse group character-
ized by a range of learning-related difficulties and environmental
influences. These collectively shape students’ confidence in their
academic abilities, perceptions of control over outcomes, motiva-
tion, and ultimately, task behaviors, impacting academic perfor-
mance in both linear and nonlinear ways. Thus, this underscores
the necessity for adopting person-centered approaches to understand
the nuanced motivational action-control-belief patterns of students
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with SEN. Similarly, while research on the motivation of students
with SEN exists, studies on motivational beliefs, and especially
on effort, remain limited. Alongside person-centered approaches,
research conducted by using objective measures of task behavior
is important for identifying different patterns of motivation and
effort and for clarifying mixed findings, including potential overes-
timation of abilities.

A Person-Centered Approach to Motivation

The use of person-centered approach in research methodology
enables one to observe heterogeneity between and within individu-
als, both quantitatively and qualitatively (Hickendorff et al., 2018).
This way it is possible to identify key patterns of values across var-
iables (Bergman & Magnusson, 1997), through which a researcher
can more accurately detect hindering nonlinear and interactive
effects compared to the variable-centered approach (Bergman
et al., 2003). For these advantages, the person-centered approach
has been increasingly utilized in motivation research to detect differ-
ent motivational patterns with distinct relations to academic perfor-
mance, as well as performance-related factors like student
well-being, stress, and school burnout (Malmberg & Little, 2007;
Tuominen-Soini et al., 2008). There is quite well-established
research, especially on students’ goal orientation profiles (for a
review, see Niemivirta et al., 2019) but, to the best of our knowledge,
less research is available on action-control theory and its’ theoreti-
cally related constructs, and even less on the motivational profiling
of students with SEN.

Malmberg and Little (2007) identified five qualitatively distinct
profiles of students based on their agency beliefs regarding ability
and effort, as well as perceived task difficulty. They examined how
these profiles relate to worldviews, such as means-ends beliefs and
beliefs about the nature of ability (Dweck, 1986), as well as self-
determined motivation (self-determination theory; Deci & Ryan,
2000) and school adjustment (e.g., school well-being and achieve-
ment). Some of the profiles were distinctly adaptive or maladaptive,
while others were found to demonstrate both adaptive and maladap-
tive elements. The Adaptive (21.5%) profile was the most related to
high academic performance, school well-being and intrinsic motiva-
tion. Students in this profile possessed strong agency beliefs for effort
and ability with an emphasis on effort as a means for school success.
Two profiles associated with clear maladaptive patterns in terms of
motivation and school adjustment were challenged and disengaged
profiles. The challenged profile (9.3%) was characterized by the
most maladaptive patterns with emphasized beliefs on the role of abil-
ity on achievement, low confidence in own’s abilities and effort,
extrinsic motivation, and relatively high perceived task difficulty—
reflecting signs of learned helplessness (Malmberg & Little, 2007;
Seligman, 1975). These characteristics can be connected to patterns
found in other studies in terms of high task avoidance, low self-esteem
and well-being (Tuominen-Soini et al., 2008), off-task behavior
(Parhiala et al., 2018; Roeser et al., 2002), and higher perceived learn-
ing difficulties and risk for school dropout (Korhonen et al., 2014).
Alongside the challenged profile, the disengaged students (23.8%)
struggled with school adjustment and expressed relatively low levels
of agency beliefs in ability and effort but demonstrated a reasonably
midrange perceived level of difficulty. In this profile, ability and effort
as means for school success mattered the least, and these students
displayed a pattern of amotivation. Yet, their achievement was at a

normative level. This kind of profile could reflect a disengaged profile
in the study of Tuominen-Soini et al. (2008), as they hypothesized it to
reflect students described as “bright but bored” (Seifert, 2004;
Tuominen-Soini et al., 2008). The one profile characterized as adap-
tive as well as maladaptive in Malmberg and Little’s (2007) study was
named Strivers (11.9%), in which students had a high level of agency
and means-ends belief in effort but simultaneously perceived learning
new material most difficult. Even though these students believed in
their ability to be above average, their means-ends belief for ability
was even higher. According to the results, students had an average
level of school adjustment as well as achievement. The maladaptive
side of this profile might occur in the sensitiveness to situations of
potential failure and the consequential effect of school setbacks,
which could likely be connected to high emotional distress (see
Tuominen-Soini et al., 2008). The last of the five profiles of
Malmberg and Little (2007) was identified as Normative (33.4%),
which was associated with close to average levels of profile indicators
and related outcomes.

In profile studies concerning students with SEN, Nufiez et al.
(2005) found that, in their two-cluster solution using the K-means
method, 54.9% of the students with learning difficulties thought
that successes are caused mainly by circumstances other than them-
selves while attributing failures to internal causes (helplessness pro-
file; Nufez et al., 2005). These students were found to perceive
themselves and their capabilities more negatively (self-concept;
Marsh, 1988), lack persistence following failure, and be less moti-
vated in terms of learning and achievement. Nufiez and colleagues
also found that these students ultimately showed poorer achievement
in multiple areas, not just in their specific area(s) of disability.
However, they did not differ in measured intellectual skills com-
pared to the other profile that was considered adaptive (45.1%).
On a similar note, Sideridis, Mouzaki, et al. (2006) concluded that
students with learning difficulties (reading) predominantly fell into
two profiles (43.8% in helpless and 45.2% in motivated low achiev-
ers), demonstrating low achievement but differing motivational
characteristics. The third profile (11%) was characterized by high
achievement and average motivation and, comprised mostly students
without reading difficulties. the helpless profile was associated with
low perceptions of self-efficacy and high levels of depression,
anxiety, and negative affect. Motivated low achievers, on the other
hand, exhibited high levels of motivation despite their low achieve-
ment. However, their high competitiveness suggests that the pursuit
of outperforming their peers (ego-involved; see Nicholls, 1984)
could establish circumstances that hinder learning, as posited by
goal orientation theory (performance goals; see E. S. Elliott &
Dweck, 1988; Midgley et al., 2001).

Consequently, heterogeneity in motivational patterns has also
been identified regarding students with SEN. Still, the limited stud-
ies suggest that these students are predominantly belonging to pro-
files associated with lower achievement, though in seemingly
different ways. However, in some cases, students with SEN have
demonstrated similar heterogeneity in motivational characteristics
without higher proportions of maladaptive pattern (Nuifez et al.,
2011). Nevertheless, these differing results could be due to recog-
nized limitations such as small sample sizes and the broad age
range of students.

Through this study, three key contributions are made to the liter-
ature on motivational profiles. First, we extend the research on moti-
vational profiles grounded in action-control beliefs by applying



ar technologies, are reserved.

0

7
=
S
<
ol
=
<€

data mining,

All rights, including for text and

6 NYMAN ET AL.

profiles to a previously unexamined population of students with
SEN. Second, we address methodological limitations in earlier stud-
ies by using a large sample of adolescents, an age group associated
with more accurate and conservative self-evaluations (e.g.,
Demetriou & Kazi, 2001). Thirdly, given the scarcity of research
on the relationship between motivational profiles and actual task
behavior, we address the gap by incorporating objective indicators
of effort during tasks, such as TOT.

Effort and TOT

Motivation and effort have often been measured using self-report
questionnaires, which are limited by their subjectivity and timing,
usually being administered before or after task completion. In this
study, we address these limitations by utilizing student log data
related to TOT as a measure of effort, complemented by self-
evaluated motivational scales. This approach aligns with solutions
found in CBA research, in which log data are utilized to measure
changes in students’ task behavior objectively without interfering
with the task activity (Goldhammer et al., 2014; Greiff et al.,
2016; Wise & Gao, 2017).

Compared to self-reported questionnaires alone, researchers have
determined that motivation and effort can be measured more com-
prehensively by also considering the amount of time students
spend on tasks. This logged information has been found to be
strongly connected to students’ motivational beliefs (Wise & Gao,
2017; Wise & Kong, 2005), especially concerning maladaptive
beliefs (Kupiainen et al., 2014; Vainikainen, 2014; Vainikainen &
Hautamaiki, 2018). Similarly, rapid guessing has been shown to be
an indicator of a lack of effort and engagement (Schnipke &
Scrams, 1997; Setzer et al., 2013; Wise & Gao, 2017; Wise &
Kong, 2005), as the overly rapid response time does not allow for
the time needed to fully consider the proper solution (Schnipke,
1995; Wise & Gao, 2017). The utilization of objective measures
of effort has recently also been criticized, as simply spending
more time does not necessarily lead to better outcomes for all
students (e.g., Dunlosky et al., 2020); however, even the criticism
is often accompanied by an acknowledgement of the role of
time use in identifying the overly rapid responses, compared to
the time needed to even read the instructions or attempt to solve
the task.

The basis of treating time use as a measure of motivational invest-
ment in a task can be derived from Carroll’s model of school learn-
ing from 1963 (Carroll, 1989). As Carroll (1989) reminds us,
students with lower initial competence need more time and effort
to learn a task than students with higher initial competence (see
also Schmitz & Skinner, 1993). In addition to initial competence
level, the amount of time a student requires to learn depends on
the quality of the instruction and student’s ability to understand
and apply the instruction to construct knowledge. However, the
time the student uses to learn depends on the time provided for learn-
ing and how much one is willing to spend time on learning. The
actual time spent, on the basis of the individual time required, influ-
ences student learning and performance and explains differences
among students.

The amount of time the student requires to spend on a task also
depends on the processes needed. We see it, in this case, from the
point of view of two different cognitive processes, automated and
controlled (see Schneider & Chein, 2003). According to the dual

processing theory (Schneider & Shiffrin, 1977), automatic process-
ing is considered to occur without conscious control as a result of
repetitive and consistent training and activation of a certain response
to a particular input configuration. Automatic processing is fast,
requires little effort and can operate in parallel with situations that
are high in workload (Schneider & Chein, 2003). In contrast,
controlled processes are present in novel situations where there is
no internal automatic response (Schneider & Shiffrin, 1977).
Controlled processes are flexible in the way that they can be learned
in a single trial and altered and applied to varied conditions.
However, they are tightly limited by capacity and require a lot of
effort, resulting in them being slow and sequential in nature
(Schneider & Chein, 2003).

Derived from the above, tasks that require controlled processes—
such as problem solving—require more time to complete. According
to research on the TOT effect and achievement in different types of
tasks (Goldhammer et al., 2014; Naumann & Goldhammer, 2017),
students are more likely to succeed on complex tasks requiring con-
trolled processes when they readily devote their time to process rel-
evant information from the task to solve it (i.e., allocate cognitive
resources). Consequently, the impact of time on success is contin-
gent upon the diverse characteristics of students. Students operating
at a lower level of ability would necessitate relatively more cognitive
resources, while less time is needed in easier tasks and when more
automatic processes can be used (Goldhammer et al., 2014;
Naumann & Goldhammer, 2017). The tasks used in the present
study are novel to the participants, and they require more complex
thinking and problem-solving skills instead of relying on automatic
processes. As shown in earlier research by using the same measures
(e.g., Kupiainen et al., 2014), even high-performing students benefit
from an increased time use in these tasks.

Understanding the various types of tasks is crucial when examin-
ing the connection between time spent on a task and performance.
The extent to which students are willing to invest in a particular
task significantly influences this relationship. Even if students
require more time due to their prior abilities or the nature of the
task, their sense of personal agency derived from action-control
beliefs is pivotal in determining their actual actions and results.
With log data, we can get closer to understanding how the combina-
tions of beliefs of the students come into play while performing
tasks.

Present Study

With a firm understanding of the importance of motivational
beliefs in shaping task behavior and performance, the aim of this
study is to investigate the various combinations of action-control
beliefs observed among students, particularly those who, for one rea-
son or another, require support in their learning. In addition, we seek
to understand how such belief profiles are reflected in academic and
cognitive performance, and especially the extent to which time spent
on novel problem-solving tasks can act as an indicator of students’
exertion of effort. Thus, research questions (RQs) were formed as
follows:

RQ1: What types of patterns of action-control beliefs do stu-
dents demonstrate?

RQ?2: How are SEN connected to the combination of student
action-control beliefs?
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RQ3: How are the identified profiles reflected on students’
prior academic performance, performance in cognitive tasks,
and TOT?

Hypothesis 1: On the basis of the theory and research on action-
control theory (e.g., Chang et al., 2017; Hotulainen et al., 2020;
Little et al., 1999; Skinner et al., 1988) and especially on the
study of Malmberg and Little (2007), we expect to find profiles
that should be adaptive, maladaptive, or combinations of adap-
tive and maladaptive characteristics. Students with adaptive pat-
terns perceive their effort exertion and ability to be higher and
have stronger control expectancy. Conversely, combinations
that would be maladaptive and detrimental for learning and per-
formance would include more negative beliefs about one’s own
ability and effort, accompanied by worldviews highlighting
external causes for academic performance, such as luck and
low expectations of one’s own control. As demonstrated by
the theoretical background and studies concerning means-ends
belief for ability (e.g., Hautamiki et al., 2005; Little et al.,
1999; Malmberg & Little, 2007; Skinner et al., 1988), the adap-
tiveness of such a belief can vary. In some cases, means-ends
belief for ability may have maladaptive or adaptive characteris-
tics depending on their conjunction with other beliefs, such as
how a student perceives their own ability or control over desired
outcomes (control expectancy).

Hypothesis 2: Based on the prior research on the motivation
research on students with SEN with variable-centered (e.g.,
Grolnick & Ryan, 1990; Hienonen et al., 2021; Klassen,
2007; Lee & Zentall, 2017; Ryan & Grolnick, 1986; Schwab
& Hessels, 2015; Tabassam & Grainger, 2002) and person-
centered perspective (Nudfiez et al., 2005, 2011; Sideridis,
Mouzaki, et al., 2006), it would be expected that students with
SEN demonstrate various kinds of motivational characteristics,
as students vary in their academic difficulties and their environ-
mental resources for adaptive motivational beliefs to develop.
However, in previous studies, students with SEN have appeared
to exhibit, to a greater or lesser extent, motivational patterns that
are shown to have maladaptive aspects. This is since students
with SEN evidently struggle with academic performance and
the reoccurrence of these experiences of struggle would lead
to students’ deteriorating evaluations of their own possibilities
to succeed and have control over academic outcomes.
However, these students might also exhibit profiles that might
seem adaptive, but in a new learning situation or more demand-
ing tasks might show signs of maladaptation.

Hypothesis 3: Based on theory and previous studies, students
with differing combinations of action-control beliefs have
their own adaptive or maladaptive characteristics that demon-
strate differing task behavior leading to differing academic per-
formance and performance in new cognitive tasks. Accordingly,
it is assumed that students with agentic motivational patterns
would have high prior academic performance and use time to
solve novel cognitive tasks that require more problem-solving
skills as they are more ready to do so (Chang et al., 2017;
Goldhammer et al., 2014; Naumann & Goldhammer, 2017;
Schneider & Chein, 2003). However, lower achieving students,
might need and use even more time and effort to complete

cognitive tasks (Carroll, 1989; Goldhammer et al., 2014;
Naumann & Goldhammer, 2017; Schmitz & Skinner, 1993).
However, as maladaptive patterns have been stated to be related
to poorer achievement and effort (e.g., Malmberg & Little,
2007; Schmitz & Skinner, 1993), students exhibiting maladap-
tive patterns, which would be more likely to include students
with SEN, would use less time than would be needed to succeed
in a task (Vainikainen, 2014; Vainikainen & Hautamiki, 2018).

Method
Participants and Procedure

Data used in this research originated from the computer-based
Finnish National learning to learn assessment (LTL) of ninth-grade
students conducted in the spring of 2017. The LTL belongs to
Finnish national thematic assessments and as such schools are obli-
gated to participate to the assessment (Vainikainen & Hautaméki,
2022). The assessment is used to evaluate both the overall level
and national equity of learning to learn skills, which are key goals
for lifelong learning. The cognitive tasks used in LTL assessments
do not directly measure curricular contents of any school subjects,
but they focus on cross-curricular, more general competences that
develop as a result of studying different subjects and that are needed
in all learning. These competences, for example, have been defined
in a separate section of the National Core Curriculum (FNBE, 2016),
and they are explicitly linked to the subject-specific learning goals.
In national LTL assessments, the focus of measurement is in reading
comprehension, and reasoning and problem-solving skills in verbal,
quantitative, and visuospatial domains (Vainikainen & Hautaméki,
2022). The assessments are organized by national or local educa-
tional authorities, and students’ participation within schools is
expected but voluntary. The cognitive tests used are low stakes for
the test takers.

In the beginning of the LTL assessment, in 1996, a nationally rep-
resentative sample was acquired from Statistics Finland. In the fol-
lowing rounds, the same school sample has been used resembling
characteristics of the original school sample. All 83 schools formed
a nationally representative sample described in detail in Vainikainen
and Hautamiki (2022). From these schools, 8,507 students partici-
pated in the assessment. From these students, only those were
selected who informed their level of support (N = 6,942).”

The students ranged from 14 to 18 years of age (N = 6,462,
M, =15.28 years, SD =0.48). Participants over 18 years old
(n=4) were excluded as outliers to retain a sample representative
of the secondary school population. The gender distribution of the
sample in this study was 49.7% for girls and 50.3% for boys,
which was similar in both the overall sample of the LTL assessment
and the students who did not participate. At the time, other gender
options were not available for the participants.

2 The selection of students based on the availability of complete informa-
tion on their level of support was undertaken to ensure the reliability of
subsequent analyses. A robustness check was conducted to compare the char-
acteristics of students included in the sample (N=6,942) with those
excluded (N =1,565). This analysis confirmed that the students excluded
from the sample did not significantly differ from those included except for
GPA (see S1 in the online supplemental materials). However, this difference
was extremely small (Cohen’s d =0.072), supporting the validity of our
findings.
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Data indicating students’ level of support was gained from special
education teachers at each school. Most of the students received
general support (Tier 1, n = 5,796, 83.5%), followed by intensified
support (Tier 2, n =688, 9.9%), and special support (Tier 3, n =
458, 6.6%). In Tier 1, a little over half of the students were girls
(52%). In Tiers 2 and 3, most students were boys (59.7% and
64.8%, respectively). The information about the level of support
was gained after the assessment session, and no accommodations
of assessment tasks were provided for these students during the
session.

Measures
Cognitive Tasks

In this study, LTL performance was operationalized as the average
percentage of correct responses across seven cognitive tasks. Five
tasks measured reasoning skills, from which three tasks (deductive
reasoning, missing premises, and analysis of relevant and irrelevant
information) were adapted from the Ross Test of Higher Cognitive
Processes (Ross & Ross, 1979). Two remaining reasoning tasks,
control of variables and mechanical reasoning, were based on a mod-
ified version (Hautamiki, 1984) of one of the science reasoning
tasks of Shayer (1979), and the geometric analogies test of
Hosenfeld et al. (1997), respectively. Lastly, two of the cognitive
tasks measured mathematical thinking skills: hidden arithmetical
operators by Demetriou et al. (1991, 1996), and invented mathemat-
ical operators modified from Sternberg’s (Sternberg et al., 2001)
Triarchic Test (H version) Creative Number scale. Despite the
tasks measuring different dimensions of reasoning and thinking
skills, researchers have confirmed that there is a strong common
core (general factor) that correlates with students’ school achieve-
ment relatively strongly (depending on the study, r~ .60, see
Vainikainen et al., 2015). The possible scores for all tasks ranged
from O to 10, except for deductive reasoning and missing premises,
where the possible score ranges were 0—6 and 0-9, respectively.

Grade Point Average (GPA)

GPA was used to represent students’ prior academic achievement.
It was calculated based on students’ self-reported grades in the fol-
lowing subjects: Finnish, mathematics, English, history, and chem-
istry. In Finnish primary and secondary education, school grades
range from 4 ( failed) to 10 (excellent).

Motivational Belief Scales

Motivational beliefs were measured with scales based on action-
control theory (Skinner et al., 1988). The focus was on student
agency beliefs for ability (e.g., “I have sufficient ability to succeed
at school”) and effort (e.g., “I work hard to do well at school”), con-
trol expectancy (e.g., “I can get good grades at school if I want to”),
and means-ends beliefs for ability (e.g., “Poor grades are due to lack
of ability”) and luck (e.g., “Failure at school is mainly due to bad
Iuck™). Each scale contained three items with a 7-point Likert-type
scale (1 = not true at all to 7 = very true).

Table 1 presents the descriptive statistics for the study variables.
The reliability coefficients (Cronbach’s alpha and McDonald’s
omega) were acceptable for all variables. Detailed correlation matrix
for the study variables is provided in Appendix A.

0T

TOT was extracted from log files for each student as a summary of
the time used in each task, starting from the opening of the task to the
submission when finished. TOT was counted in seconds. The partic-
ipants were aware of the 90-min time limit for the assessment session
as awhole, but no time limits were given on the individual tasks. The
participants were not explicitly instructed to focus on the time spent
on the tasks, as this was not the goal of the original assessment study
the data derives from. TOT was extracted for secondary analyses of
the data. Earlier research has shown it is a valid measure of students’
effort in tasks requiring higher order thinking skills and complex
problem-solving processes, in which quick automatized processes
do not help even higher-performing students (Goldhammer et al.,
2014). Based on earlier TOT research in which the same tasks
have been utilized (Kupiainen et al., 2014), it can be confirmed
that the task types used in the present study belong to this category.
Therefore, it was concluded that TOT could be used as an indicator
of effort in this context.

Following Kupiainen et al. (2014), the time variable in each task
was graphically examined for possible outliers that could indicate
delayed task submission, for example, by opening a new task and
later returning to submit an earlier one. In deductive reasoning, six
students were excluded whose TOT was > 1,671 s; in relevance of
information, 11 excluded students had TOT > 1,267 s; in invented
mathematical concepts, one excluded student had TOT > 2,495 s;
in hidden arithmetical operators, two students had TOT > 2,555 s;
in control of variables, 11 excluded students had TOT > 1,068 s;
in missing premises, one student had > 2,237 s; in mechanical rea-
soning, 11 students had TOT > 949 s. In addition, some students
had zero seconds due to a technical challenge with logging the
start time and therefore, these times were excluded. The sum variable
was created out of the TOTs from each task for the students who had
TOTs on all the tasks. These exclusions decreased the observations
in TOT to 5,902 from 5,975.

Data Analysis

In this study, all analyses except for descriptive statistics were
conducted with Mplus Version 8.3 (Muthén & Muthén, 1998-
2017). Descriptive statistics were analyzed with IBM SPSS
Statistics 29.0. According to the normality test (Kolmogorov—
Smirnov), the variables used in the study were not normally distrib-
uted (Appendix B). However, the variables had skewness and kurto-
sis values between —1 and 1 (or very close to it), indicating that the
distribution was close to normal (see Kline, 2016). Nevertheless,
maximum likelihood with robust standard errors (MLR) was used
as it is robust to nonnormality. The means and distributions of all
variables are presented in Table 1. As the intraclass correlations of
the motivational variables ranged from .014 to .016, student cluster-
ing within schools was not accounted for in subsequent analyses.

Confirmatory factor analysis was conducted for the motivatio-
nal scales prior to the latent profile analysis (LPA). In addition,
measurement invariance of the latent factors was examined between
support groups. The fit of the model was evaluated using the
root-mean-square error of approximation (RMSEA), comparative
fit index (CFI), Tucker-Lewis index (TLI), and standardized
root-mean-square residual (SRMR). While the correlations (see
Appendix A) between the agency beliefs for ability and control
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Table 1

Descriptive Statistics for the Action-Control Beliefs and Distal Outcome Variables

Variable N M SD Range Skewness/SE Kurtosis/SE Items ® o
AgeAb 6,482 5.38 1.22 1-7 —0.761/0.030 0.242/0.061 3 88 .80
AgeEf 6,422 4.62 1.25 1-7 —0.377/0.031 —0.106/0.061 3 82 .80
MEAb 6,422 3.53 1.14 1-7 0.094/0.031 —0.071/0.061 3 .68 .66
MELu 6,421 2.29 1.17 1-7 1.069/0.031 1.069/0.061 3 75 75
CoEx 6,480 5.28 1.27 1-7 —0.683/0.030 0.097/0.061 3 91 90
LTL 6,476 4421 16.61 0-100 0.311/0.030 —0.543/0.061 7 .85 84
GPA 6,464 7.87 1.13 4-10 —0.193/0.030 —0.534/0.061 5 90 90
TOT 5,902 2,088.91 932.28 48-5,749 0.073/0.032 —0.591/0.064 7

Note. AgeAb = agency: ability; AgeEf = agency: effort; MEAb = means-ends: ability; MELu = means-ends: luck; CoEx = control expectancy; LTL =
cognitive tasks (learning to learn); GPA = grade point average; TOT = time on task.

expectancy indicated the possibility of a single underlying structure,
the belief constructs were treated as separate in accordance with the
action-control theory (e.g., Little et al., 1999; Skinner et al., 1988).
The good model fit demonstrated in confirmatory factor analysis
(RMSEA =.049, CFI=.964, TLI=.953; SRMR = .055; Little,
2013) further supported this decision. Measurement invariance test-
ing showed that the measurement model was sufficiently invariant
across groups based on the cutoff criteria for unequal sample sizes
(Chen, 2007), that is, the change for metric invariance was less
than .005 in CFI, .010 in RMSEA, and .025 in SRMR.
Accordingly, the change for scalar invariance was less than .005
in CFL, .010 in RMSEA, and .005 in SRMR (see Appendix C).
LPA was used to detect motivational profiles with different con-
figurations of motivational belief measures. In the model, variances
were constrained to be equal across profiles, and the variables were
assumed to be uncorrelated, following Mplus defaults. For deciding
class enumeration, the following most recommended fit indices
(e.g., Diallo et al., 2017; Hickendorff et al., 2018; Marsh et al.,
2009; Nylund et al., 2007; Tein et al., 2013; Tofighi et al., 2007;
Tolvanen, 2007; Yang, 2006) were chosen as prior fit indices:
Bayesian information criterion (BIC; Schwarz, 1978), sample size
adjusted BIC (SABIC; Sclove, 1987), the consistent Akaike infor-
mation criterion (CAIC; Bozdogan, 1987), Vuong-Lo—Mendel-
Rubin likelihood ratio test (VLMR; Vuong, 1989), adjusted
VLMR (Lo et al.,, 2001), and bootstrap loglikelihood ratio test
(BLRT; McLachlan & Peel, 2000). Additional fit indices, Akaike
information criterion (AIC) and entropy were considered despite
being less effective (e.g., Nylund et al., 2007; Tein et al., 2013;
Yang, 2006). BIC, SABIC, CAIC, and AIC are information criterion
indices that refer to comparisons across several plausible models,
with the lowest value indicating the best fitting model. In turn,
VLMR (unadjusted and adjusted) and BLRT are likelihood ratio stat-
istical tests that indicate with a p-value if the k-class model is a sig-
nificantly better fitting model against the k1 class (Nylund et al.,
2007; Tein et al., 2013). Entropy value varies from O to 1 depending
on how accurately the model classifies cases to classes with higher
value representing a better fit (>0.80 indicating high classification
accuracy; Clark & Muthén, 2009). Although certain fit indices are
effective, challenges arise with sample size dependence, especially
for information criterion indices in large samples (Marsh et al.,
2009). Therefore, the elbow plot method (see Morin et al., 2011)
for information criterion indices was used as well to determine the
optimal number of profiles. Given fit index challenges, qualitative
investigation against substantive theory and prior studies were

equally crucial for class enumeration (Collins & Lanza, 2010;
Marsh et al., 2009).

The Mplus command MODEL CONSTRAINT was used for sub-
stantiating the differences between the emerged profiles according to
the means of the indicators used. The automated three-step method
for multinominal logistic regression (R3STEP; Asparouhov &
Muthén, 2014) was conducted to examine the effect of the level of
support on the motivational profile membership. The interpretations
of the probability of membership in one support group over another
in comparisons between motivational profiles were made using OR,
in which a value over 1 compared to the reference group (i.e., profile
group) reflects more than 1 time of the odds for an outcome to hap-
pen (i.e., to belong to a particular support group) in the target group.
Lastly, the automated the Bolck—Croon—Hagenaars (BCH) method
for continuous distal outcomes (Asparouhov & Muthén, 2021)
using the Wald test for the equality of means was employed to exam-
ine mean-level differences in TOT, GPA, and the success rate in cog-
nitive tasks. The BCH method is based on the work of Bolck et al.
(2004) and Bakk and Vermunt (2016). The validity of the results
concerning the distal outcomes was ensured by using the level of
support as a covariate to see if the profiles still explained differences
in the outcomes even when the level of support was controlled for.
The results of the manual three-step BCH method (Asparouhov &
Muthén, 2021) for conducting this investigation can be found in
Tables S4-S6 online supplemental materials. The significance
threshold for the group comparisons of distal outcomes was adjusted
using the Bonferroni correction.

Missing data for the variables of interest were evaluated prior to
analyses. The share of missing data in the variables ranged from
6.6 to 12.8% (see Table S2 in the online supplemental materials).
According to Little’s missing completely at random test, the data
were not completely missing at random, 12(757) =2,815.584,
p <.001. However, the missing data were considered to be missing
at random as both the level of support and gender correlated with the
missingness in the variables (see Table S3 in the online supplemen-
tal materials). For limiting any biasness, full-information maximum
likelihood was used in LPA.

Transparency and Openness

The determination of sample size, all data exclusions, all manip-
ulations, and all measures in the study are reported according to
JARS (Appelbaum et al., 2018). Since this study is a secondary anal-
ysis of previously collected assessment data, the authors are not in a
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position to make the original data available. Analysis syntax, how-
ever, can be acquired by emailing the corresponding author. This
study was not preregistered.

During the preparation of this article, OpenAl’s GPT-4 (OpenAl,
2024), Wordtune (2024), and Copilot (Microsoft, 2024) were occa-
sionally utilized to improve clarity, grammar, and coherence by sug-
gesting vocabulary or phrasing improvements in the initial writing
phase. For accuracy and appropriateness, all Al suggestions were
carefully reviewed and edited. Before submitting, the article has
undergone several rounds of editing by the authors. Having used
the tools for real-time text editing, the outputs are not applicable.

Results
Identified Motivational Profiles

The first RQ of this study was to find out if there were distinctive
combinations of motivational beliefs among the students and, if so,
whether they were theoretically consistent with the prior research. To
answer this question, LPA was applied. Fit indices of this LPA are
presented in Table 2. Looking solely at the values of AIC, CAIC,
SABIC, BIC, VLMR, adjusted VLMR, and BLRT, an ever-higher
number of profiles would have been a better fit as the values of
AIC, SABIC, and BIC continue decreasing, as well as p-values
for BLRT continue being significant. This trend was also the case
for VLMR and AVLMR, although according to these, the eight-
profile solution did not seem superior compared to the seven-profile
solution. This result was somewhat expected in terms of the sample
size. However, the difference in the information criterion indices
between solutions started to narrow after the difference between
the four-profile and five-profile solutions (Table 2). When inspecting
from the elbow plot (Figure 1), the slopes of AIC, CAIC, SABIC,
and BIC began to decrease linearly after the five-profile solution,
which reflected the numerical inspection from Table 2 as described
above. However, five or more profiles would only have provided a
slightly different version of two other profiles (Profiles 3 and 4;
see Figure 2) presented in the four-profile solution, so that the pattern
was the same but had even milder differences in the mean levels
between the belief measures. As such, the additional profiles only
differed in magnitude in terms of the patterns and did not add mean-
ingful insights. In addition, the entropy value was slightly higher for
four-profile solution. In turn, the three-profile model would not have
presented a profile that was theoretically unique with high means in

every belief measure, despite having a slightly similar pattern to
Profiles 3 and 4 (Profile 4). Moreover, entropy value was the highest
in four-profile solution. Ultimately, based on theoretically driven
qualitative observations, the four-profile solution was considered
the best fit. The average latent class posterior probabilities for
most likely latent class membership are presented in Appendix D.

The profiles and their sample means for the motivational belief
scales are presented in Figure 2. Student mean scores are also pre-
sented as standardized scores relative to students’ average level of
beliefs in the whole data set in Figure 3. The mean differences in pro-
file indicators revealed that all four profiles differed significantly
from one another across all measures (p < .01), with one exception:
Profiles 3 and 4 did not differ significantly in agency belief for effort
(p =.764; see Figure 2).

All standardized profile indicators differed significantly from the
overall average in each profile. Specifically, agency beliefs related to
ability and control expectancy in Profile 2 were significant at
p < .05, while all other values were significant at p <.001 (see
Figure 3).

In Profiles 2 (n=2,262, 34.3%), 3 (n=13,275, 50.1%), and 4
(n=1335, 5.7%), student agency beliefs on effort and ability as
well as control expectancy were elevated compared to means-ends
beliefs on ability and luck. In Profile 3, student ability and control
over school achievement rose the most positive way. Their
means-ends beliefs for luck and ability were the lowest compared
to the other beliefs and other profiles. Therefore, Profile 3 was
named as agentic. Profile 2 was named moderate based on the com-
parisons to other groups in raw means, especially the agentic group.
These students had the second lowest means in means-ends beliefs
on ability and luck but did not have such high perceptions of their
ability, effort exertion and control compared to the other two profiles
(3 and 4) and their own means-ends beliefs. Thus, this profile group
could be considered as a “milder” version of the agentic group.
However, compared to the overall sample, students in this profile
exhibited somewhat diminished agency beliefs regarding their abil-
ity and effort, lower control expectancy, and slightly elevated
means-ends beliefs related to ability and luck, which shared similar-
ities with Profile 1. These two profiles, agentic and moderate,
accounted for 84% of all students. In Profile 4, students’ perceptions
of their ability as well as effort were also among the most positive
compared to the remaining groups. However, at the same time,
these students had the most positive beliefs about the role of luck
and ability in school success over all the other groups. The level

Table 2
Fit Indices for the Latent Profile Analysis
Smallest
Class AIC CAIC SABIC BIC Entropy BLRT AVLMR VLMR Group sizes class (%)
1 103,669.976 103,747.747 103,705.969 103,737.747
2 96,838.642  96,963.076  96,896.232  96,947.076  .824 .000 .000 .000 2,21114,273 34
3 94,705.569 94,876.665 94,784.755 94,854.665 .824 .000 .000 .000 64612,49513,343 10
4 93,590.891 93,808.649 93,691.673 93,780.649 .838 .000 .000 000 612]2,26213,2751335 5.7
5 92,628.387 92,892.808 92,750.765 92,858.808  .808 .000 .000 .000 27511,38012,020 12,483 1326 4.5
6 92,117.532  92,440.616 92,261.506 92,388.616  .794 .000 .000 .000 3021659181712,005 12,353 1348 4.7
7 91,680.07 92,037.817 91,845.640 91,991.817 .788 .000 .000 .000 300126311,86912,2411660 18311320 4.6
8 91,322.282 91,726.691 91,509.448 91,674.691 .796 .000 .058 .056 6213931259171011,888179112,1021279 1
Note. Bolded values indicate the chosen profile solution. AIC = Akaike information criterion; CAIC = consistent Akaike information criterion; SABIC =

sample size adjusted Bayesian information criterion; BIC = Bayesian information criterion; BLRT = bootstrap loglikelihood ratio test; AVLMR = adjusted
Vuong-Lo-Mendell-Rubin likelihood ratio test; VLMR = Vuong-Lo—Mendell-Rubin likelihood ratio test.
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Figure 1
Elbow Plot for Information Criterion Indices
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Note. CAIC = consistent Akaike information criterion; BIC = Bayesian information criterion; SABIC = sample size-adjusted Bayesian information

criterion; AIC = Akaike information criterion.

of means-ends beliefs for ability was higher than the agency belief
for ability when compared to the mean level of the whole data
(Figure 3). However, in profile-specific means, agency belief for
ability was slightly higher than means-ends belief. Based on these
characteristics, this profile was named, mixed. Profile 1 (n =612,
10%) had the lowest beliefs about own ability, effort, and control.
Contrary to other groups, means-ends belief for ability in this profile
was the most positive compared to one’s own ability, effort, and con-
trol expectancy. In other words, these students seem to have a rela-
tively low perception of their ability, effort, and control over success
while perceiving school outcomes as dependent on ability. Also,
they believed in luck as a means of succeeding almost as much as
their control over success based on the raw means. This profile
was named, avoidant.

Profile Membership According to the Level of Support

To answer the second RQ, R3STEP was utilized to examine the
effect of the level of support on motivational profile membership.
Among the support groups, general support (Tier 1) was used as a
reference category, as it is a starting point for providing special edu-
cational support and is offered for all students. Table 3 shows student
proportions in each motivational profile based on each type of
support.

The effect of level of support on the motivational profiles is dis-
played in Table 4. When compared to the agentic profile, the prob-
ability of belonging to all the other motivational profiles was
statistically significantly higher for students in Tier 2 or Tier 3

over Tier 1. This result was most evident when comparing the
agentic and avoidant profiles. The odds of students in Tier 2 of
belonging to the avoidant profile were over 10 times higher, and
for students in Tier 3, over 16.5 times higher. Regarding the
Mixed profile, the odds for students in Tier 3 of belonging to this
profile were 12 times greater compared to the agentic group. For stu-
dents in Tier 2, the odds were not as pronounced but were over 3
times higher for them as well. The odds were quite equally higher
for students in Tier 2 and 3 to belong to the moderate than agentic
profile (4.019 and 4.429, respectively). For students in Tier 2, how-
ever, it was still more likely to belong to the avoidant profile than any
other profile. In turn, there were 2.7 times greater odds of belonging
to the mixed profile than moderate for students receiving support
according to Tier 3, but equal odds compared to the avoidant profile.

Between-Group Differences in GPA, LTL Tasks, and
TOT

To examine how the identified motivational profiles differed from
each other in terms of their TOT, task performance, and GPA, the
BCH method with Wald tests was used. According to the overall
Wald tests (see Table 5) there were differences in the motivational
profiles in all of the outcome variables.

After applying the Bonferroni correction, the significance thresh-
old for the pairwise comparisons was set at p = .0083. According to
the pairwise Wald tests (see Table 6) with the Bonferroni correction,
Agentic students performed the best in cognitive tasks and spent
the most time completing them, followed by Moderate students.
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Figure 2
Profiles and Their Sample Means for Action-Control Belief Scales
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They also had the highest GPA. In turn, avoidant students had the
lowest GPA, but they performed and used time at the same level
with mixed students, who in turn had the second highest mean for
GPA. Although they did not differ significantly from moderate stu-
dents in GPA, they performed worse and spent less time on cognitive
tasks.

Discussion

With a person-centered approach, this study was designed to
examine combinations of students’ action-control beliefs, how stu-
dents’ SEN status predicts these combinations and how the combi-
nations are related to different performance outcomes. According
to the LPA conducted here, four distinct profiles were identified,
agentic, moderate, avoidant, and mixed, which had significant dif-
ferences in TOT, GPA, and cognitive tasks performance. Students’
motivational profiles explained the differences in these outcomes
even after controlling for the level of support (see the online supple-
mental materials).?

Students in the agentic profile saw their ability and control over
school achievement most positively compared to believing that
luck and ability would determine school outcomes. Agentic students
had the highest GPA and success rate in cognitive tasks and used
more time on the tasks compared to other profiles. These character-
istics reflected the most adaptive motivational profile in terms of per-
sonal agency (Chang et al., 2017; Little, 1998; Skinner et al., 1998),
resembling the adaptive profile in Malmberg and Little’s (2007)
study. Moderate students exhibited a belief pattern that resembled
that of Agentic students when compared within profiles, though
the pattern was less pronounced. However, at the same time, they
demonstrated similarities with the avoidant profile when compared

Means-ends: Ability

Control expectancy

Means-ends: Luck

a= Q= Profile 2: Moderate (34.3%)
=@ - Profile 4: Mixed (5.7%)

to means of all students. Accordingly, as these students did have a
modest tendency to diminish perceptions of their ability, effort,
and control relative to the overall mean, they seemed to reflect the
typical lower secondary school student in other studies in Finland
(see Niemivirta, 2000; Tuominen-Soini et al., 2008). Nevertheless,
in this study, the agentic seemed to be the prototypical profile.
Moderate students performed in the cognitive tasks second best
and used the second longest time in the tasks; however, when look-
ing at the mean differences in the outcomes, they seemed somewhat
closer to the other profiles than the agentic profile.

Avoidant students had the lowest adaptive beliefs and attributed
school outcomes to ability over other beliefs. Based on these pat-
terns, this profile was considered clearly maladaptive, as it is similar
to the challenged profile in Malmberg and Little’s (2007) study and
therefore, could be associated with poor well-being and commitment
(Malmberg & Little, 2007; Tuominen-Soini et al., 2008), and high
task avoidance and off-task behavior (Parhiala et al., 2018; Roeser
et al., 2002; Tuominen-Soini et al., 2008). The fact that avoidant
students also had the lowest GPA and spent less time on the tasks
than students in the agentic and moderate profile, supports these
associations.

Students belonging to the avoidant profile did not differ in task
performance and TOT from students in the mixed profile. However,
students in mixed profile had higher GPA. In the mixed profile, stu-
dents had one of the most positive beliefs about own effort and

3 The study results were consistent with the supplementary analyses using
the manual BCH method, except for the Wald tests applied for pairwise com-
parisons. These revealed differences in GPA that were all statistically signifi-
cant in the supplementary analyses.
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Figure 3

Profiles’ Standardized Mean Scores for the Action-Control Belief Scales
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ability with the agentic profile but similarly possessed the most
positive means-ends beliefs on ability and luck. This emerging pat-
tern in the motivational measures had similarities to the strivers
profile found in the study of Malmberg and Little (2007). Based
on their study, high means-ends belief with high agency belief
for ability can be sensitive when confronted with novel and cogni-
tively taxing tasks that could be considered difficult (high per-
ceived difficulty, see Malmberg & Little, 2007). That is, the
perceived higher risk of failure can explain the observed least
amount of time spent in the cognitive tasks and therefore, the

Table 3
Frequencies of Students at Different Levels of Support According to
Motivational Profiles

Motivational profiles

Level of
support Avoidant Moderate Agentic Mixed Total
Tier 1
n 359 1,792 3,050 247 5,448
% 6.6 329 56.0 45 100
Tier 2
n 141 297 147 34 619
% 22.8 48.0 23.7 55 100
Tier 3
n 112 173 78 54 417
% 26.9 41.5 18.7 12.9 100
Total
n 612 2,262 3,275 335 6,484
% 9.4 349 50.5 52 100

Profile 2: Moderate (34.3%)

Means-ends: Ability

.
i
o

ME

Profile 3: Agentic (50.1%) Profile 4: Mixed (5.7%)

B Means-ends: Luck = Control Expectancy

least amount of effort as a possible self-protective action (see
also Tuominen-Soini et al., 2008). Similarly, the high mean in
means-ends beliefs about luck could indicate a highlighted self-
protective (or self-serving) attribute so, in case of failure, the

Table 4
Level of Support as a Predictor of Motivational Profile Membership
(R3STEP Method)

Level of support B SE P OR 95% CI

Avoidant versus agentic

Tier 2 2310 0.148 <.001 10.075 [12.117,22.495]

Tier 3 2.804 0.188 <.001 16.510 [7.903, 12.844]
Moderate versus agentic

Tier 2 1.389 0.133 <.001 4.012 [3.224,4.992]

Tier 3 1488 0.190 <.001 4.429  [3.240, 6.055]
Mixed versus agentic

Tier 2 1.208 0.245 <.001 3.348  [2.238, 5.008]

Tier 3 2488 0.231 <.001 12.040 [8.236, 17.601]
Avoidant versus moderate

Tier 2 0.921 0.138 <.001 2.511 [2.001, 3.151]

Tier 3 1.316 0.162 <.001 3.728 [2.855, 4.868]
Avoidant versus mixed

Tier 2 1.102 0242 <.001 3.009 [2.022, 4.479]

Tier 3 0.316 0.200 114 1.371  [0.987, 1.905]
Mixed versus moderate

Tier 2 —0.181 0.235 442 0.835 [0.567, 1.229]

Tier 3 1.000 0.199 <.001 2.718 [1.958, 3.774]

Note. Tier 1 (general support) as a reference group for the support group
comparisons. R3STEP = automated three-step method for multinominal
logistic regression; CI = confidence intervals for the odds ratios.
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Table 5
Mean Differences Between Motivational Profiles in TOT, GPA, and Cognitive Tasks (Overall Wald
Test)
Dependent Independent M SE x’(3) p
TOT Motivational profile
Moderate 1,831.94 22.11 1,410.96 <.001
Agentic 2,525.66 16.36
Avoidant 1,404.84 35.75
Mixed 1,229.67 61.20
GPA Motivational profile
Moderate 7.30 0.02 3,373.51 <.001
Agentic 8.57 0.02
Avoidant 6.57 0.04
Mixed 7.48 0.07
LTL Motivational profile
Moderate 37.91 0.34 2,085.23 <.001
Agentic 52.78 0.29
Avoidant 31.31 0.54
Mixed 29.07 0.85

Note. TOT = time on task; GPA = grade point average; LTL = learning to learn assessment.

cause is considered to be external (Clem et al., 2018; Mezulis et al.,
2004; Suter et al., 2022). However, in the present study, the
means-ends beliefs were measured with a sum variable formed
with positive and negative items. Additionally, the means-ends
beliefs here do not pertain specifically to one’s own successes
and failures but rather to general beliefs about how school out-
comes come to be. Thus, no interpretations can be made regarding
attributions directly related to failure or those concerning the self.
The person-centered approach requires more precise distinctions of
success and failure to achieve a clear image of the meaning of the
sample means in these means-ends beliefs.

Motivational Profiles of Students With SEN

The specific aim of this study was to provide insight into how SEN
status predicts membership in different motivational profiles. Most of
the students receiving general support belonged to the Agentic profile
over the other profiles and students receiving intensified or special sup-
port were underrepresented in this profile. Students receiving intensi-
fied (Tier 2) or special support (Tier 3) we more likely to belong to
the Moderate profile over agentic, but even more so in the avoidant pro-
file. Especially the overrepresentation of students receiving intensified
support (Tier 2) in the avoidant profile over the other profiles is

Table 6
Pairwise Wald Tests for Motivational Profiles in Distal Outcomes
Profile (1) Mg 95% CI
TOT
Avoidant versus mixed 6.144 175.17 [36.25, 314.09]
Agentic versus mixed 409.777* 1,295.99 [1,171.83, 1,420.15]
Mixed versus moderate 80.647* —602.27 [—729.81, —474.73]
Avoidant versus agentic 819.097* —1,120.82 [—1,197.89, —1,043.76]
Avoidant versus moderate 92.284* —427.10 [—509.49, —344.71]
Agentic versus moderate 572.924%* 693.72 [639.81, 747.64]
GPA
Avoidant versus mixed 132.992%* —0.91 [—1.07, —0.76]
Agentic versus mixed 242.009%* 1.09 [0.96, 1.23]
Mixed versus moderate 6.114 0.18 [0.04, 0.32]
Avoidant versus agentic 1,983.213* —2.01 [—2.09, —1.92]
Avoidant versus moderate 214.856* —0.73 [—0.82, —0.64]
Agentic versus moderate 1,859.191 1.27 [1.22, 1.33]
LTL
Avoidant versus mixed 4.999 2.24 [0.27, 4.21]
Agentic versus mixed 678.778* 23.72 [21.31, 26.12]
Mixed versus moderate 87.427* —8.85 [—10.65, —7.05]
Avoidant versus agentic 1,250.619* —21.48 [—22.67, —20.28]
Avoidant versus moderate 96.845* —6.61 [—7.85, —5.36]
Agentic versus moderate 986.384* 14.87 [13.99, 15.75]

Note. CI = confidence intervals for mean differences; TOT = time on task; GPA = grade point average; LTL =

learning to learn assessment.
* After Bonferroni correction, p < .0083.
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consistent with research on the motivational characteristics of students
with SEN. According to earlier studies, students exhibiting learning-
related difficulties often display motivational profiles with lower self-
confidence, task avoidance, and reduced effort (Lee & Zentall,
2012; Nufiez et al., 2005). The overrepresentation of students with
SEN in the avoidant profile is of concern because such motivational
factors can act as an additional burden on students with preexisting
learning-related difficulties, further complicating their schooling.
This phenomenon can be reflected in the Helplessness profile in the
Nuiez et al.’s (2005) study, depicting some students with learning dif-
ficulties as distinctly different from other students and performing
poorly in areas other than those targeted by the learning difficulty.
Especially for these students, it is vital to consider what supportive
actions could be directed toward their perceptions of what it takes to
do well in school and their own ability to do so, for example, by pro-
viding feedback in school, shaping the social environment in the class-
room, and giving support at home.

Compared to students receiving general support, students receiving
special support were more likely to belong to the mixed profile over
moderate and agentic profiles. Considering research on overestima-
tions of students with SEN (Pintrich et al., 1994; Schwab &
Hessels, 2015), this result could mean that these students have ele-
vated beliefs about their abilities and control over their school perfor-
mance compared to their actual performance in cognitive tasks. The
elevated beliefs could be partially associated with the possibility
that these students are studying in a special class, in which students
evaluate themselves against others at the same performance level
(Bakker et al., 2007; Belfi et al., 2012; Hienonen et al., 2021;
Torménen & Roebers, 2018). Additionally, SEN students can be
rewarded for their effort as a substitute for actual lower performance
(Rojewski et al., 1991). This rewarding can lead to higher grades
than what students with equivalent performance would achieve in reg-
ular classes (Hienonen et al., 2021), thereby possibly contributing to
the relatively high GPA in this study. In addition, as Hienonen et al.
(2021) argued, the rationale for higher grading in the special class
environment can be connected to detected strivings for higher grades
in a competitive, ego-oriented manner by seeking recognition and
extrinsic rewarding. This kind of motivational pattern for students
with learning difficulties has been detected in other studies as well
(Sideridis, Mouzaki, et al., 2006) without considering class place-
ment. Accordingly, students’ beliefs could be reinforced as a motivat-
ing factor, which in a novel performance situation—especially in the
mixed profile—might not drive them to make their best effort but
rather lead to self-protective task withdrawal (Middleton et al.,
2004). With students with SEN, this motivational pattern could then
be a combination of elevated agentic beliefs that operate in a self-
protecting manner when facing more demanding tasks. Factoring in
more situational factors, such as students’ evaluations on task perfor-
mance and perceived task difficulty, could confirm matters. Of course,
students with SEN who exhibit elevated beliefs might appear in other
profiles as well. Future studies should investigate these possibilities by
comparing students with SEN to others within the profiles and explore
the relationships between GPA, TOT, and task performance.

Overall, with consideration of students with SEN, it was found that
they lean more into more maladaptive profiles. However, it is crucial to
note that these students were also present in all the other profiles,
reflecting previous heterogeneous results with hindering varying inter-
nal and external protective and threatening factors. On the one hand, it
may be that within different profile groups students with SEN differ

from others, especially in terms of school achievement and cognitive
performance, which may reflect the areas of disabilities. On the
other hand, it is not known how much influence motivation has, per
se. Therefore, it would be interesting to determine how students with
SEN differ within and between profiles, and whether, for example, stu-
dents with SEN in the avoidant profile appear even more disadvan-
taged because of their possible double burden. Supplemental
analyses indicate that students with SEN do differ across profiles in
the outcome variables, but this should be investigated in further stud-
ies. Nevertheless, the importance of a more individualized perspective
when examining the different determinants of SEN, such as motivation
and competence and the protective and threatening factors of the envi-
ronment, is supported by the findings of this study.

Further Research

As already indicated, certain questions remain unresolved consider-
ing this study, and some areas warrant further investigation. Building
on this, when considering students in the Mixed profile, their rela-
tively high GPA combined with low time spent on cognitive tasks
may indicate alternative explanations. One possibility is that these stu-
dents perform well in school but are less inclined to invest effort in
situations where the personal consequences are low. Essentially,
they do the minimum required to perform well in school. This kind
of motivational profile could partially explain higher means in almost
every belief measure and the lowest performance in cognitive tasks, as
the least time used in the tasks (which can, in problem-solving tasks,
mean rapid guessing) would lead to the lowest probability of answer-
ing correctly (Barry et al., 2010; Goldhammer et al., 2014). Further
investigation into the differences in the Mixed profile would be help-
ful to assess the importance students place on doing their best academ-
ically and/or in tests, as well as their perceptions of task difficulty and
interest. Such an approach would bring us closer to understanding the
actual task situation and the nature of the Mixed profile. Overall, the
different motivational profiles aligned with students’ effort, as mea-
sured by TOT, indicating that adaptive beliefs serve as an explanatory
factor in students’ effort. However, additional variables are needed to
refine profiles that may appear similar in some motivational aspects
but differ significantly in others, ultimately shaping distinct narratives.
This aspect underlines the importance of general motivational beliefs
as well as individual evaluations of test-specific or task-specific char-
acteristics in terms of interest and task difficulty.

Some of the profiles suggested by research were not detected in
this study. The Disengaged profile identified by Malmberg and
Little (2007) was not distinct in this study. As culled from the theory,
the beliefs of disengaged and challenged may not be distinct when
using the measures in this study, and student GPAs and cognitive
tasks performance can be at the higher end of the distribution.
Disengaged students could also be present in the Mixed profile
due to a lack of effort when completing the motivational measures
as well as the cognitive tasks. Therefore, when reflecting the
emerged profiles, it would be beneficial to consider other dimen-
sions of motivation, such as goal orientations, in the profile analysis.

Limitations

In the previous sections, we have discussed certain limitations of
this study. Building upon those, there are several other important
points to consider. The first concerns the aggregate measurement
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of students’ motivational beliefs and TOT as proxies for effort. One
risk of this approach is overlooking the potential variability in effort
across different tasks and the potentially differing patterns in the
level of effort across items (see Barry et al., 2010; Wise & Gao,
2017; Wise & Kong, 2005). A more nuanced examination of TOT
could provide deeper insight into the consistency or variability of
students’ engagement with tasks and how different profiles of
TOT associated with students’ motivational profiles. Secondly, as
already indicated in the introduction, we acknowledge that the
time students use for tasks might not mean that the time is necessar-
ily effective. For example, time can be spent on carefully consider-
ation of the items and making meaningful decisions or playing with
the learning environment. These strategies can vary in effectiveness
depending on the required strategies to solve a certain type of task
but also students’ ability to use them. This can be true for the task
types used in the present study as well, but this does not change
the interpretation of the detrimental effects of insufficient time use
(cf, Wise & Gao, 2017; Wise & Kong, 2005), which seems to be
more typical for students with SEN. Even though TOT on learning
has been researched for decades, its mechanisms regarding different
task types and student subgroups are still partially unclear (Godwin
et al., 2021). In this respect, through this present study we make an
important contribution in shedding light on how students with SEN
interact with tasks requiring higher order thinking skills measured
with task types that in earlier research had been shown to be strongly
influenced by TOT (Kupiainen et al., 2014; see also Goldhammer
et al., 2014). Thirdly, the absence of information concerning the
grounds for received support undermines the coherence of the
person-centered approach when treating these students as a homoge-
neous group without the consideration of individual differences that
learning-related difficulties have been stated to have in terms of the
roles of motivational factors and cognitive abilities (e.g., Stone &
May, 2002; Tabassam & Grainger, 2002; Zentall & Beike, 2012).
Consequently, the time spent on a task—both in terms of its duration
and the previously mentioned patterns—can mean different kinds of
processing in terms of differing challenges in cognition. For
instance, challenges in executive functions on their own may not
be primarily caused by motivational factors and can lead to
decreased efficiency or increased variability in response time across
subsequent tasks (see, e.g., Dekkers et al., 2017). In addition, these
differences apply to the heterogeneity in how much students with
SEN would need time to complete tasks, as in the case for every stu-
dent (see Goldhammer et al., 2014). However, collecting data for
reasons of receiving support is against the Finnish policy of catego-
rizing students with SEN based on diagnosis (see Hienonen et al.,
2021). Nevertheless, when interpreting the results of future research,
it would be crucial to consider or at least acknowledge the various
areas of difficulties that these students experience. On this note, it
is also important to note that the term students with SEN can have
other meanings in different contexts which should be taken into
account when considering the generalizability of the results to
other contexts. Fourthly, regarding the GPA, as the grades behind
the calculated GPA were reported by students and not retrieved
from an official register, the higher grade of students in the Mixed
profile could also be due to the individualized syllabus applicable
to some students in special support (FNBE, 2016). In these syllabi,
the individualized criteria for different grades are not equivalent to
the learning objectives and grading in the standard curriculum.
This issue is important to consider when interpreting the results

with regard to GPA. Finally, while in our analytical approach we
focused on investigating students’ motivational profiles and examin-
ing differences in performance across them, we acknowledge that
prior skills could also influence these relationships. Therefore, in
future studies, this could be further elaborated by including prior
skills or aptitudes into the profile analysis to see whether it changes
the nature of the established profiles.

Despite these limitations and important considerations, through the
results of this study, we have contributed to the prior research and sim-
ilarly further deepened the understanding of the motivational patterns
of students with SEN and how these overall motivational patterns are
related to task behavior and performance. It is hoped that the current
research will stimulate future investigation of this important area.

Conclusions

Through this study, we have provided insights into how distinct pat-
terns of action-control beliefs reflect students’ approaches to novel
problem-solving situations outside their school context, highlighting
the differing factors that contribute to grades. In other words, it may
be that motivational beliefs may have varying effects on school grades
due to how teachers perceive and assess students. However, as Chang
et al. (2017) argue, the actual power of the beliefs on individual’s
agency emerges in new learning situations, and it is manifested in
students’ task behavior (i.e., time used in tasks and outcomes). In
addition, beliefs that, on average, may seem adaptive in terms of
schoolwork appear very differently related to performance in new sit-
uations and, in different combinations, lead to very different types of
outcomes. Therefore, as revealed in this study, when looking at stu-
dents’ performance, it is important to take into account these motiva-
tional dimensions, but equally the amount of time students have spent
on tasks in relation to their expected ability, to see which factors weigh
most heavily on the overall picture of student performance. Applying
this approach is particularly crucial for students who struggle academ-
ically, ensuring that the appropriate factors are addressed in their edu-
cation and their approach to new learning challenges.

Several practical implications can be drawn from the findings of
this study. One such implication is the potential for time-use moni-
toring to identify students who may not be exerting optimal effort,
such as those belonging to the mixed profile of this study. Our
research suggests the feasibility of implementing virtual tutoring
system to assist and guide students during task completion, particu-
larly if they answer questions prematurely without adequate consid-
eration or even before fully reading the question. Additionally,
spending less than the minimum required time to solve items
could serve as a benchmark for identifying unmotivated students.
This threshold could provide valuable feedback to test observers
and teachers, enabling them to address motivational issues more
effectively and in a timely manner.
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Appendix A

Pearson Correlations Between the Action-Control Beliefs and Distal Outcome Variables

Variable 1 2 3 4 5 6 7
1. Agency: ability —
2. Agency: effort 55%%* —
3. Mean-ends: ability —.18%%* 07%%* —
4. Means-ends: effort —.30%* —.07%* A4k —
5. Control expectancy 78%* A5%% —21%* —27%* —
6. LTL A48 21%* —.21%* —40%* 42 —
7. GPA .62 A4k —.16%* —.31%* S56%* 637 —
8. TOT A0** 28%* —.18%* —.39%* 36%* 70%* A9H*
Note. LTL = cognitive tasks (learning to learn); GPA = grade point average; TOT = time on task.
*#p < .01.

Appendix B

Kolmogorov—Smirnov Test of Normality for the Action-Control Beliefs and Distal Outcomes

Variable Statistic daf p
Agency: ability 117 6,482 <.001
Agency: effort .083 6,422 <.001
Means-ends: ability .063 6,422 <.001
Means-ends: luck 144 6,421 <.001
Control expectancy 115 6,480 <.001
GPA .063 6,464 <.001
LTL .050 6,476 <.001
TOT .024 5,902 <.001

Note.
TOT = time on task.

Appendix C

GPA = grade point average; LTL = learning to learn assessment;

Measurement Invariance According to Level of Support

RMSEA
Model Value 95% CI p CFI TLI SRMR
Configural .050 [.047, .052] 629 963 951 055
Metric .048 [.046, .050] 926 962 954 .056
Scalar .048 [.046, .050] 904 959 953 .056
Note. RMSEA =root-mean-square error of approximation; Cl=

confidence interval; CFI=comparative fit index; TLI= Tucker—Lewis
index; SRMR = standardized root-mean-square residual.

(Appendices continue)
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Average Latent Class Probabilities for Most Likely Latent Class Membership (Row) by

Latent Class (Column) in the Four-Profile Solution

Class 1 2 3 4

1 909 .000 .001 .090
2 .000 941 .010 .049
3 .002 .053 851 .094
4 .039 .065 .021 874

Note. Bolded values represent the average latent class posterior probabilities
of students belonging to their assigned latent class.
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