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Cognition, motivation, behavior and context have been 
identified within Pintrich’s socio-cognitive model of self-
regulated learning as four areas of learning process that 
students can actively self-regulate (e.g., Pintrich, 2000). 
Self-regulated learning is usually defined as “…an active, 
constructive process whereby learners set goals for their 
learning and then attempt to monitor, regulate, and control 
their cognition, motivation, and behavior, guided and con-
strained by their goals and the contextual features in the 
environment” (Wolters, Pintrich, & Karabenick, 2003, p. 
5). Students’ ability to self-regulate all aspects of learning 
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Socio-cognitive models of self-regulated learning (e.g., Pintrich, 2000) emphasize contextualized nature of 
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episode. The research questions were analyzed under the methodological framework of the latent state-trait theory 
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by means of adapted version of the Inventar zur Erfassung von Lernstrategien im Studium (Wild & Schiefele, 1994). 
Participants filled in the questionnaire before the exams on two occasions with a 7-week time lag. Students’ scores 
on the first exam were obtained from the teacher’s record. Results provide the evidence that there are individual dif-
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midsemester). Also, students who scored higher at the first exam exhibited less intraindividual variability in learning 
strategies utilization. 
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process is thought to have an impact on their learning and 
achievement.

Self-regulated learning process is described through 
planning, monitoring, regulation and reflection phases, 
but there is no strong assumption that the phases are hier-
archically or linearly structured. It is viewed, however, as 
a dynamic process in which evaluations and reactions on 
previous experiences are used in subsequent learning activi-
ties. Evaluation includes judgments that students make re-
garding task execution, goal attainment, causes of successes 
or failures, choice of behavior to be followed in the future, 
etc. Every learning episode is thus, at least in part, based 
on evaluations from previous learning episodes. Cognitions 
(and motivations) relating to a task and learning behaviors 
used by students to perform the task can therefore vary sub-
stantially across tasks. These within-person variations in 
learning processes, along with between-person variability 
in self-regulation, suggest the need for a contextualized ex-
amination of self-regulated learning processes and its com-
ponents (Credé & Philips, 2011). 

Contextualized nature of learning process is emphasized 
in models of students’ approaches to learning, too (Biggs, 
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2001; Ramsden, 2003). This perspective also acknowledges 
that learning approaches are not stable psychological fea-
tures, but the result of the interaction between the learner 
and the learning environment (Renzulli, 2001). Descriptions 
of self-regulated learning process (e.g., Pintrich, 2004), as 
well as descriptions of students’ approaches to learning 
(e.g., Ramsden, 2003), include numerous components, such 
as motivation, emotions, behavior, epistemological beliefs, 
etc., yet one of the core elements in these theoretical models 
are learning strategies. Flexible and efficient use of learn-
ing strategies is considered to be a critical self-regulatory 
process that facilitates learning and comprehension. In stu-
dents’ approaches to learning perspective, successful learn-
ing is described as deep learning approach, which implies 
the use of ‘deep’ learning strategies.

Learning strategies can be described as specific patterns 
or combinations of learning activities on cognitive level. 
Strategies are forms of procedural knowledge that students 
voluntarily use for acquiring, organizing or transforming in-
formation, as well as for reflecting upon and guiding their 
own learning. These cognitive strategies range from the sim-
ple memorizing strategies like repeating information, to so-
phisticated strategies that individuals use for reading, math-
ematics, writing, problem solving, and reasoning (Wolters et 
al., 2003). It is presumed that students who use more com-
plex strategies will learn more and develop more coherent 
understanding of concepts compared to those who rely on 
rote memorization. Nevertheless, memorizing information 
can add to one’s knowledge base especially during its early 
development (Chiu, Chow, & Mcbride-Chang, 2007).

Questions about contextual nature of learning strate-
gies have been explored extensively in previous research. 
Comparisons were reported on learning strategies in dif-
ferent learning tasks (e.g., Bråten & Samuelstuen, 2004), 
different academic disciplines (e.g., VanderStoep, Pintrich, 
& Fagerlin, 1996; Vermunt, 2005), in traditional and rede-
signed academic courses (e.g., Segers, Nijhuis, & Gijse-
laers, 2006), in relation to different assessment procedures 
(e.g., Scouller, 1998), before and after specific instruction 
on learning strategies (e.g., Rozendaal, Minnaert, & Boe-
kaerts, 2005), during the semester (e.g., Zusho, Pintrich, & 
Goppola, 2003), throughout higher education (e.g., Donche, 
Coertjens, & Van Petegem, 2010). Yet, the results are incon-
clusive. While some studies show that students spontane-
ously change the way they learn (the frequency of learning 
strategies deployment) during academic year or semester 
(e.g., Severiens, Ten Dam, & Van Haut Wolters, 2001), oth-
ers show that students learn in an unchanged manner even if 
academic courses are redesigned to promote more complex 
learning strategies (e.g., Vermetten, Vermunt, & Lodewijks, 
2002). There might be several reasons for this pattern of 
results. For example, Vermetten, Lodewijks, and Vermunt 
(1999) suggest that there might be differences between 
strategies in “resistance” to situational factors. Moreover, 
Nijhuis, Segers, and Gijselaers (2008) suggest that there are 

also individual differences in flexibility of learning activi-
ties. Though, some methodological issues could also play an 
important role in these findings, since inferences about (in)
consistency in use of learning strategies are mostly based on 
tests of mean differences between groups or between meas-
urement occasions. Less attention was given to the question 
on contextual effects on within-person variability in learn-
ing strategies.

Studies exploring the relationship between learning 
strategies and academic performance have also produced 
ambiguous results. In recent review Senko, Hama, and Bel-
monte (2012) note that it is commonly acknowledged that 
academic achievement tends to have a mix of null or nega-
tive links with surface learning strategies, and a mix of null 
or positive links with deep learning strategies. The magni-
tudes of correlations depend on the level of measurement of 
learning strategies (as general or subject/task specific strate-
gies) and achievement (GPA or course achievement). 

Baeten, Kyndt, Struyven, and Dochy (2010) note that 
while there are plenty of studies on the relationship between 
learning strategies employment and learning outcomes, 
fewer studies addressed the reverse relationship. They as-
sume that students adapt their learning strategies to the 
perceived assessment requirements. Experience with the as-
sessment might do just the same. In other words, experience 
with assessment, and feedback information about achieve-
ment, might be a predictor of change in learning strategies 
employment. Several patterns of this relationship might be 
predicted. For example, if a student concludes that his or 
her performance was unsatisfactory, he/she might try to re-
place previously used learning activities with more adaptive 
ones. On the other hand, if a student perceives his/her per-
formance on the exam as satisfactory, he/she might stick to 
the same learning pattern, or try to use strategies that he/she 
perceived as useful more often than in the previous learning 
session. 

This study aims to explore whether previous achieve-
ment might serve as a contextual variable predicting inter-
individual differences in intraindividual change in learning 
strategies. To answer this question we designed the study 
relying on psychometric framework of the latent state-trait 
theory (LST; Steyer, Ferring, & Schmitt, 1992). Over the 
last two decades many structural equation models under 
LST framework for different types of data and research 
questions have been developed. These models are defined 
following assumptions about the basic variables of LST 
theory (see e.g., Steyer et al., 1992, for a full description; 
Buško, 2010, for an outline; Kulenović & Buško, 2005, 
and Mujagić & Buško, 2012, for the demonstration of em-
pirical procedures of testing and model comparisons). One 
class of structural equation models developed under latent 
state-trait framework includes latent change models (Steyer, 
Eid, & Schwenkmezger, 1997; Steyer, Partchev, & Shana-
han, 2000). These models define the change in true scores 
on measures between two (or more) occasions of measure-
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ment as latent variables. These latent difference variables 
can serve as endogenous variables to be explained by other 
latent variables, or as exogenous variables explaining other 
variables. 

Thus, the latent change models appear suitable for test-
ing hypotheses about contextual effects on intraindividual 
change in learning strategies between occasions of meas-
urement. In this paper, LST methodological framework and 
latent change models are used to explore the questions (a) 
to what extent do students exhibit intraindividual variability 
in learning strategies between two measurement occasions, 
and (b) to what degree the observed intraindividual vari-
ability in selected learning strategies between two learning 
episodes can be accounted for by achievement after the first 
learning episode. 

METHOD

Sample

The sample consisted of 297 first year university stu-
dents of the Faculty of Educational Sciences at the Univer-
sity of Bihać, Bosnia and Herzegovina, attending Introduc-
tion to psychology course. Most of the participants were 
female (244 or 82.2%).

Measures

Adapted version of the Inventar zur Erfassung von Lern-
strategien im Studium (Wild & Schiefele, 1994) was used 
for the measurement of selected learning strategies. The 
translation and validation of the instrument was done on 
Croatian sample (Sorić & Palekčić, 2002). Evaluation pro-
cedures showed similar, albeit not identical, factor structure 
to those found in the original questionnaire. For the purposes 
of this study, translated version of the instrument was used. 
However, data gathered in this study resembled the factor 
structure found in the original instrument better than the 
structure obtained in the validation process (see Mujagić, 
2012, for more detailed information on this issue). Hence, 
three learning strategies scales, identical in content to those 
defined by Wild and Schiefele (1994), were used: organiza-

tion (8 items, e.g., “I draw diagrams, graphs or tables so to 
make lecture material better structured“), elaboration (eight 
items, e.g., „I try to link new concepts and theories with the 
concepts and theories I know already“), and critical reason-
ing (eight items, e.g., „I think of alternatives for the state-
ments or conclusions expressed in the texts I learn“). Sub-
jects were asked to respond on a 4-point Likert-type scale, 
ranging from 1 (almost never) to 4 (almost always), how 
often they behaved in a described manner while learning for 
the exam. Scores on each scale were computed as sum of 
scores on items of respective scales.

Performance on the first exam was taken from the teach-
er’s record. The first written exam consisted of 20 questions 
(multiple choice, true/false, matching, and fill-in questions), 
which are scored with total of 35 points. 

Procedure

Participants filled in the questionnaire on two occa-
sions with a 7-week time lag. In both occasions testing took 
place prior to written exams in Introduction to psychology. 
The two written exams were formally very similar (when 
it comes to the type of exam questions, and examination 
procedures, as well), but related to different topics. In or-
der to set the context for answering the questionnaire items, 
students were instructed to answer to the items with regard 
to their behavior while learning for the exam they are about 
to write.

Results and Discussion 

Descriptive statistics for the three learning strategies 
scales based on the data of the first and second measure-
ment occasion, and for the exam results are given in Table 
1. Cronbach’s alpha internal consistency coefficients were 
somewhat higher at the second measurement occasion for 
all three learning strategies scales, and similar to those re-
ported by Wild and Schiefele (1994) except for organization 
scale. 

Mean scores on the learning strategies scales at the first 
and second measurement occasion reveal that students re-

Table 1
Descriptive statistics of the three learning strategies scales on two measurement occasions and the exam results

Scale k M1 M2 SD1 SD2 S1 S2 K1 K2 α1 α2 αa

Organization 8 22.42 22.36 4.37 4.38 -0.57 -0.46 0.14 0.39 .69 .74 .82
Elaboration 8 21.73 22.34 4.69 4.79 -0.29 -0.54 -0.04 0.23 .73 .80 .72
Critical reasoning 8 17.97 18.07 4.49 4.31 -0.01 0.01 -0.38 -0.29 .74 .77 .77
Exam scores 20 15.76 10.23 -0.02 -1.32

Note. S = skewness; K = kurtosis; α = Cronbach’s alpha internal consistency coefficient; subscripts 1 and 2 stand for the first and second measurement 
point, respectively.
a (Wild & Schiefele, 1994).
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ported rather similar frequency of the learning strategies de-
ployment in the middle and at the end of semester. Although 
the results of statistical tests are not given here, there were 
no changes on average in the use of learning strategies as a 
function of time point.

At both measurement occasions, critical reasoning was 
the least frequently used strategy, whereas the remaining 
two strategies were used to the similar extent. Intercorrela-
tions of the learning strategies (Table 2) ranged from .44 to 
.57 and from .48 to .60 in the first and second time point, 
respectively. While the inspection of means showed no dif-
ferences in the average deployment of learning strategies 
between the two measurement occasions, test-retest correla-
tion coefficients point to modest or fairly low stability of in-
dividual differences. These results seem worth emphasizing 
also in view of previously noted internal consistency indi-
ces of all scales. If there were no differential intraindividual 
change, the retest correlations and the reliability estimates 
should be about the same. Hence, the question why do some 
students change the use of learning strategies more than 
others is meaningful in this context, although there is no 
change in the average use of learning strategies variables. 
Exam scores are significantly correlated with organization 
and elaboration scales, but not with critical reasoning. 

To test theoretical assumptions on the existence of in-
traindividual variability in use of learning strategies, four 
structural equation models based on different assumptions 
were formulated and tested for each of the three learning 
strategies. The first model (latent trait model - LT) assumes 
that all the systematic variance of the observed variables 
(learning strategies scales) can be attributed to underlying 
latent trait. In other words, it is assumed that learning strate-
gies scales measure just stable interindividual differences in 
learning strategies deployment. In the second model (LTm), 
additional assumption is made that there might exist another 
systematic source of variance for the observed variables 
(scale parcels) representing measurement method factor 
in the model. Method factor is uncorrelated with the latent 
trait variable and loads on one of the two scales for each 
occasion of measurement. Introducing the method factor 

into model was based on the assumption that the two scale 
parcels are not perfectly parallel in the sense of classical 
test theory (Lord & Novick, 1968; see e.g., Eid, 2000, for 
the background for this kind of modeling method factors). 
The third model (latent change model - LCH) assumes that 
observed variables (scale parcels) on both measurement oc-
casions measure a common latent state variable. At the same 
time, observed variables at the second measurement occa-
sion are set as indicators of the latent change variable, that 
is, the difference in true scores between the two occasions 
of measurement. Finally, in the fourth model the assumption 
on the existence of method factor is added to the previous, 
LCH model. Again, method factor is uncorrelated with the 
latent state and latent change variables and loads on one of 
the two subscales measured at each occasion of measure-
ment. 

For factor identification, each of the three learning strat-
egies scales was split into two subscales or parcels (test-
halves) based on random assignment of items to parcels. 
Tests of univariate and multivariate normality for indica-
tors were conducted using a χ2 procedure of the PRELIS 
2 software (Jöreskog & Sörbom, 2004). Although the test 
indicated statistically significant departure from multivari-
ate normality, skewness and kurtosis values of all individual 
indicators were relatively small (all values < 1.00), so the 
ML-procedure of LISREL 8.71 program (Jöreskog & Sör-
bom, 2004) was used. Fit statistics for the tested models are 
presented in Table 3.

Comparisons of fit of the alternative models revealed 
that latent change model with method factor in its non-re-
strictive version (LCHmnr) provided for the best account of 
data for organization and elaboration, while the restrictive 
version of the latent change model (LCH) was the best fit-
ting model for critical reasoning strategy. In all three cases, 
however, latent change models described data better than 
latent trait models. These results indicate that there is a sig-
nificant situational component influencing measurement 
of learning strategies in the two occasions. In other words, 
there is obviously some degree of intraindividual variability 
in the use of each learning strategy over occasions. Hence, 
the obtained results provide evidence that some students 
changed the frequency of use of learning strategies at the 
end of semester (compared to the mid semester) more than 
others. 

These findings support the idea that there are individual 
differences in flexibility of learning activities implied by 
self-regulated learning models. As already stated, socio-
cognitive models of self-regulated learning explicitly state 
that cognitive activities relating to a task and learning be-
haviors used by students to perform the task can vary sub-
stantially across tasks (e.g., Pintrich, 2000). Previous stud-
ies have explored this assumption by comparing learning 
activities in different learning tasks in within-subjects (e.g., 
Samuelstuen, Bråten, & Valås, 2007), and between-subjects 
designs (e.g., Vermetten et al., 2002). Data analyses in these 

Table 2
Correlations among the three learning strategies scales on two 

measurement occasions and the exam scores

Org 2 Ela 1 Ela 2 CR1 CR2
Exam 
scores

Organization 1 .490* .518* .310* .439* .181* .209*
Organization 2 .224* .559* .222* .481* .036
Elaboration 1 .513* .573* .241* .339*
Elaboration 2 .291* .599* .157*
Critical reasoning 1 .524* .024
Critical reasoning 2 -.100

*p < .01. 
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studies were mostly limited to inspection of group means. 
Lack of significant differences between group means is then 
interpreted as indication of stability of learning strategies, 
and significant differences are interpreted as indicators of 
variability in learning activities (e.g., Nijhuis, Segers, & 
Gijselaers, 2005). In general, studies comparing students 
in different learning environments produced mixed results 
triggering “trait vs. state” debate regarding students’ learn-
ing. However, previous studies have rarely explored the 
question about within-person variability in learning activi-
ties across tasks. Nijhuis et al. (2008) took another approach 
to answer the question about consistency and variability in 
students’ learning by focusing on groups of students with 
different levels of variability (defined as standard devia-
tion of learning strategies scores across three courses) in 

learning activities. They identified two clusters of students 
regarding variability in learning across different courses – 
variable and restricted group. In our study, intraindividual 
variability in learning was treated as individual differences 
variable. Results of this study suggest that students exhibit 
intraindividual variability in learning activities even when 
learning activities are measured in two very similar learning 
tasks. It should be emphasized that participants in this study 
were first year university students who did not have previ-
ous experiences with psychology courses at university level. 
These sample characteristics might have had an impact on 
the magnitude of within-person variability in learning. It 
might be expected that more experienced students in learn-
ing specific academic domains would exhibit more stable 
learning patterns.

Table 3
Main fit indices and related statistics for LST models comparisons for the three learning strategies

χ (df) p RMSEA (90% int) p GFI CFI SRMR
Organization 
LT 72.38 (8) .000 .165 (.13-.20) .00 .89 .80 .140
LTm 73.13 (7) .000 .179 (.14-.22) .00 .89 .81 .110
LCH 46.88 (6) .000 .152 (.11-.19) .00 .93 .89 .120
LCHm 11.76 (5) .038 .068 (.02-.12) .23 .98 .98 .044
LCHmnra  2.39 (4) .664 .000 (.00-.07) .87 1.00 1.00 .030
Δχ2(LCHm - LCHmnr) = 9.37, df = 1, p < .01

Elaboration
LT 72.69 (8) .000 .165 (.13-.20) .00 .89 .82 .087
LTm 73.21 (7) .000 .179 (.14-.22) .00 .89 .81 .086
LCH 37.48 (6) .000 .133 (.09-.18) .00 .94 .92 .054
LCHm 20.25 (5) .001 .102 (.06-.15) .03 .97 .96 .076
LCHmnrb 3.02 (3) .389 .004 (.00-.10) .66 .99 1.00 .025
Δχ2(LCHm - LCHmnr) = 17.22, df = 2, p < .01

Critical reasoning
LT 74.49 (8) .000 .168 (.13-.20) .00 .89 .86 .085
LTm 62.49 (7) .000 .164 (.13-.20) .00 .90 .87 .087
LCH 6.95 (6) .325 .023 (.00-.08) .71 .99 1.00 .023
LCHm 4.36 (5) .498 .000 (.00-.08) .81 .99 1.00 .032
Δχ2(LCH - LCHm) = 2.59, df = 1, p > .05

Note. LT = latent trait model; LTm = latent trait model with method factor; LCH = latent change model; LCHm = latent change model with method factor; 
LCHmnr = latent change model with method factor and nonequal residuals within the time point.
a (ε11, = ε12) ≠ (ε21 = ε22). b (ε11, = ε12) ≠ (ε21 = ε22); λ21 = λ22 ≠ 1.

Table 4
Main fit indices and related statistics for structural equation models with exam scores as predictors of latent states and changes in learning strategies

χ (df) p RMSEA (90% int) p GFI CFI SRMR

Organization 7.15 (6) .307 .025 (.00-.08) .69 .99 1.00 .034
Elaboration 4.16 (5) .526 .000 (.00-.07) .82 .99 1.00 .024
Critical reasoning 9.44 (8) .307 .025 (.00-.08) .74 .99 1.00 .023
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The next question we put in this paper was whether these 
interindividual differences in intraindividual change can be 
explained by previous experience with regard to achieve-
ment in the same subject after the first learning episode. In 
the next step, exam scores (as observed predictor variable) 
were added to the latent change models. Main fit indices are 
presented in Table 4. 

Given the acceptable overall model fit for all three learn-
ing strategies, models’ parameters were analyzed. Exam 
scores were significantly related to the latent state variables 
of organization (Figure 1) and elaboration (Figure 2) strate-
gies indicating that students who used these strategies more 
often throughout semester performed better at the first exam 
(note that one way directed structural arrows in path dia-
gram do not imply causation). The use of critical reasoning 
was not related to the exam scores (Figure 3). 

The obtained results support a reasonable expectation 
that students who organize new information using outlines, 
schemes, tables, and try to establish internal connections 
between information, as well as connections between new 
information and existing knowledge and/or personal expe-
riences, perform better on the exams. Lack of correlation 
between critical reasoning strategy and exam performance 
can be attributed to at least two possible reasons. First, criti-
cal reasoning, defined here in terms of evaluating new ideas 
and applying them to novel situations, is a complex strategy 
that can hardly be used appropriately during early develop-
ment of one’s knowledge base. Second, it can be assumed 
that the exam questions did not require critical elaboration 
of the information and ideas presented in learning materials. 

However, students who performed better at the first 
exam exhibited less change in the critical reasoning strategy 
(Figure 3). The same applies for the organization (Figure 
1) and elaboration strategies (Figure 2). Stated reversely, 
students who changed the frequency of learning strategies 

utilization more were those whose performance at the first 
exam was lower. This finding supports our hypothesis that 
students with lower exam performance would try to change 
previously used learning activities. It also supports the 
general idea formulated in Pintrich’s model (e.g., Pintrich, 
2000) of self-regulated learning that evaluations of previous 
learning are used for subsequent learning. Nevertheless, it 
should be noted that, based on the design of this study, we 
cannot know whether the observed intraindividual variabil-
ity in learning strategies was adaptive. 

It would be interesting to explore the question if the ob-
served intraindividual variability in learning strategies was 
adaptive when subsequent achievement is considered as an 
outcome variable. Also, having in mind the magnitude of 
the effects of previous performance on interindividual dif-
ferences in intraindividual change obtained in this study, it 

Figure 3. Predictive model for critical reasoning (CR) strategy: 
Standardized path coefficients. Correlation between latent state 
and change variables omitted for the clarity of path diagram. St = 
latent state; Ch = latent change.
* p < .05. ns = not significant. All other path coefficients signifi-
cant at p < .01.

Figure 1. Predictive model for organization strategy (Org): Stand-
ardized path coefficients. Method factor loadings of ORG1_1 and 
ORG1_2, and correlation between latent state and change vari-
ables omitted for the clarity of path diagram. All path coefficients 
significant at p < .01. St = latent state; Ch = latent change. 

Figure 2. Predictive model for elaboration strategy: Standardized 
path coefficients. Method factor loadings of ELA2_1 and ELA2_2, 
and correlation between latent state and change variables omitted 
for the clarity of path diagram. All path coefficients significant at p 
< .01. St = latent state; Ch = latent change.
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seems reasonable to believe that some other contextual vari-
ables, e.g., characteristics of teaching methods, level of dif-
ficulty, or workload, as well as individual differences vari-
ables, e.g., personality traits, motivation, intellectual ability, 
and emotions, could be important correlates of within-per-
son variability in learning.

Finally, it is worth mentioning that all the structural 
equation models in this study were done treating each learn-
ing strategy separately. This was done so for methodologi-
cal reasons and restrictions related to model complexity, 
available sample size and resulting degrees of freedom. 
Having in mind the observed correlations among the learn-
ing strategies, their simultaneous treatment in the modeling 
procedures might produce more illuminating findings. 

In conclusion, results of this study add up to the large 
body of research about students’ learning indicating that (a) 
the use of selected learning strategies–organization, elabo-
ration, and critical reasoning–is significantly shaped by situ-
ational factors, even in two very similar learning episodes, 
and that (b) intraindividual variability in learning strategies 
is, at least modestly, correlated with previous achievement. 
Both of these findings are in line with theoretical assump-
tions of Pintrich’s model of self-regulated learning. Moreo-
ver, it is our belief that this study can serve as an example 
of the importance and viability of psychometric theory, and 
the latent state-trait theory in particular, by offering a for-
mal framework for answering essential questions about the 
nature of learning process, such as questions about anteced-
ents and outcomes of stable and intra-individually variable 
components of this process.
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