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Abstract

Different types of questions are used to assess students’ knowledge, and it is widely recog-
nized that students’ learning approaches significantly influence their performance on these
questions. In this study, we investigated how different types of questions capture students’
learning approaches. The sample consisted of 140 secondary school students. Descriptive,
correlational and path analyses were implemented. Results showed that the surface motive
approach was negatively related to academic performance in open-ended questions, but not in
multiple-choice questions. Moreover, analyses revealed a mediating effect of academic self-efficacy
between learning approaches and academic performance when measured with problem-solving
questions. However, no indirect effects were found when academic achievement was assessed
with multiple-choice or short-answer questions. Open-ended questions were able to capture
students’ learning approaches more effectively than close-ended questions. Given the relationship
between question types and students’ approaches to learning, pedagogical implications for the
design of effective assessments are discussed.
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Resumen

Para evaluar los conocimientos del alumnado se utilizan diferentes tipos de preguntas, y
existen evidencias de que los enfoques de aprendizaje influyen significativamente en su rendi-
miento en estas preguntas. En este estudio, se investiga como los diferentes tipos de preguntas
captan los enfoques de aprendizaje de las y los alumnos. La muestra estuvo compuesta por
140 alumnos y alumnas de secundaria. Se utilizaron andlisis descriptivos, correlacionales y
de senderos. Los resultados mostraron que el enfoque superficial se relaciond negativamente
con el rendimiento académico en las prequntas abiertas, pero no en las pregquntas de opcion
miultiple. Ademds, los andlisis revelaron un efecto mediador de la autoeficacia académica
entre los enfoques de aprendizaje y el rendimiento académico cuando se media con pregun-
tas de resolucion de problemas. Sin embargo, no se encontraron efectos indirectos cuando se
evaluaba el rendimiento académico con preguntas de opcidn miiltiple o de respuesta corta.
Las preguntas abiertas permitieron captar los enfoques de aprendizaje del alumnado de forma
mds eficaz que las preguntas cerradas. Dada la relacion entre los tipos de preguntas y los
enfoques de aprendizaje de las y los alumnos, se discuten las implicaciones pedagdgicas para
el disefio de evaluaciones eficaces.

Palabras clave: Rendimiento académico; pruebas de evaluacion; enfoques del apre-
ndizaje, tipos de preguntas.

Introduction

The notion of academic achievement is a pervasive concept in the field of edu-
cation (York et al., 2019). As a result, the measurement of academic success and the
study of the factors that influence students” performance have been broadly examined
in recent decades (see, for example, Alyahyan & Diistegor, 2020). At each stage of
education, different methods are used to collect information about students’ lear-
ning and performance, with written examinations being one of the most commonly
used assessment tools. In turn, these exams can be designed using a wide variety
of question types. The types of questions range from close-ended to open-ended,
depending on whether students are given a predefined set of possible answers. The
first group typically includes true/false (TFQ) and multiple-choice (MCQ) questions,
while fill-in-the-blank, short-answer (SAQ), essay and problem-solving questions
(PSQ) constitute the open-ended or constructed-response alternatives (Simkin &
Kuechler, 2005). The choice of the appropriate question type, not only to properly
assess students’ knowledge but also to stimulate the learning process, has been the
subject of significant debate between researchers and practitioners (see for example
Baburajan et al., 2020).

The use of close-ended questions has increased significantly over the last few
decades, primarily due to practical reasons that have made them one of the most
popular question types. For example, they are more efficient than open-ended ques-
tions, especially when administering tests to large groups of students (Snyder, 2003).
They also allow teachers to cover a wide range of course content (Becker & Johnston,
1999). Moreover, they are perceived as more objective (Becker & Johnston, 1999) and
facilitate immediate feedback after examinations (Delgado & Prieto, 2003). From the
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student’s perspective, close-ended questions do not require a deep understanding
of the content, especially when the students perceive that the test only involves
memorizing facts (Biggs, 1987). Besides, the likelihood of selecting the correct answer
increases as students can often narrow down their options by eliminating the least
plausible options from the given set of answers (Bush, 2001). Furthermore, it has
been demonstrated that reverse objective testing enhances higher-order reasoning
skills more effectively than traditional objective testing (Martinez-Abad et al., 2024).

However, research comparing the use of open-ended and closed-ended questions
has yielded inconclusive results. Early studies mainly compared MCQs with different
types of SAQs. While some researchers reported that student performance was similar
in both formats (Bleske-Rechek et al., 2007; Schladitz et al., 2017), others concluded
that MCQs are a better assessment tool than open-ended questions. For example,
Bridgeman and Lewis (1994) reported that, although they were both correlated, MCQs
were a better predictor of students” GPA than open-ended questions (OEQs). In fact,
Bridgeman and Morgan (1996) even suggested that MCQs and OEQs may measure
different cognitive abilities.

More recent research has raised concerns about the limitations of MCQs and
suggests the use of SAQs, or at least a combination of both, for a more compre-
hensive assessment of student knowledge (Radad et al., 2023; Stanger-Hall, 2012).
For example, a comparison of MCQs and open-ended questions in an astronomy
course revealed that MCQs may overestimate students” knowledge, as many students
were unable to give correct justifications for their answers (Wooten et al., 2014).
The overestimation of students’ performance using close-ended questions was also
reported in recent studies (Breuer et al., 2023; Couch et al., 2018). In contrast, SAQ
seemed to be able to capture students’ knowledge more effectively. In the same
study, the authors suggested that none of the question types alone is satisfactory
for measuring student learning. A combination of question types seems to be neces-
sary for comprehensive student assessment. This aligns with findings from various
fields such as mathematics problem solving, where Thacker et al. (2013) found that
a large percentage of students who chose the correct answer to a MCQ were unable
to provide an adequate justification for their choice. In creativity research, open-
ended questions have been associated with more creative individuals (Acar et al,,
2023). In medical research, a recent study found that very SAQs (i.e., open-ended)
were more reliable and discriminating than multiple-choice questions (van Wijk et
al., 2023). In fact, guidelines for designing MCQs suggest that distractors should
be based on previously analysed open-ended questions (Schwarz, 2023). In addi-
tion, university teachers indicated that MCQs can be used to assess higher-order
cognition, but only at the “apply” or “analyse” levels (Liu et al., 2024; Xiromeriti
& Newton, 2024). Furthermore, a previous study showed the effectiveness of SAQs
in retrieval practice for university students, whereas MCQs do not produce these
positive effects (Greving & Richter, 2022).

Extensive research has been reported on the variables associated with academic
achievement (Gutiérrez-de-Rozas et al., 2022). Among all the predictors of academic
performance, psychological traits such as students’ learning approaches (Cairns
& Areepattamannil, 2022) and self-efficacy (Schneider & Preckel, 2017) have been
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shown to be key in explaining student performance. Depending on their learning
goals, students can approach their learning with different approaches (Biggs, 1987).
Two approaches to learning (AL) have previously been proposed: deep and surface
(Biggs et al., 2001). Each approach is based on the students” motives to learn and
the strategies they follow during learning. Students with a deep AL are intrinsically
motivated and focused on understanding the meaning of what they are studying,
whereas those with a surface approach perceive learning tasks as a requirement
to be met and their motivation is more likely to be extrinsic. Previous research has
found an association between AL and academic achievement. In a meta-analysis,
Schneider and Preckel (2017) reported a significant negative relationship between
surface approaches and academic performance. Other studies confirmed that surface
learning approaches were significant negative predictors of performance in primary
school mathematics (Garcia et al., 2016) and secondary school science (Rosander
& Backstrom, 2014). In a previous study, Ardura and Galan (2019) found that self-
efficacy was not only a predictor of academic achievement, but also an effective
mediator variable between learning approaches and academic performance in
secondary school students. More recently, Laitinen et al. (2024) found that students
with low self-efficacy tended to adopt superficial learning strategies in the context
of computer science education.

As noted above, previous studies on the use of different question types have
mainly focused on direct comparisons between them, rather than investigating the
effects of relevant psychological constructs such as ASE and AL. Only a few studies
have examined the effect of AL on performance using different question types. In
educational research, Scouller (1998) showed that university students with a deep AL
tended to perform worse on MCQs than those with a surface approach. Conversely,
the trend reversed when essays were used as the assessment tool, with deep learners
outperforming surface learners. Furthermore, Yonker (2011) claimed that the negative
impact of surface AL on MCQ performance in higher education was greater than
the positive effect of deep AL on the same question type. Similarly, in the context
of a professional bachelor’s degree, Baeten et al. (2008) found that surface AL was
a negative predictor of academic performance when the assessment was conducted
using a portfolio. Taken altogether, these studies seem to show that the choice of
specific question types appears to influence students” adoption of particular AL and
their performance.

The aim of the study

As highlighted earlier, teachers usually employ different types of questions to
measure students’ academic performance. However, there is a paucity in the research
that compares the effects of learning approaches and self-efficacy on the students’
performance when assessed through close-ended and open-ended questions. Fur-
thermore, previous studies have focused mainly on university students, limiting our
understanding of these effects in other student populations.

Given the relevance of academic self-efficacy and learning approaches in student
academic performance, the aim of the present study was to analyse how these factors
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influence secondary school students’ outcomes across three commonly used question
types in written examinations: SAQs, MCQs, and PSQs. Thus, our research was gui-
ded by two research questions: RQ1. How does secondary students’ performance on
different types of questions reflect their learning approaches? and RQ2. Does students’
academic self-efficacy mediate the relationship between their learning approaches
and their performance on close-ended and open-ended questions? To answer these
questions, a path analysis was conducted for each type of question (SAQs, MCQs, and
PSQs), building on findings from a previous study that explored the effects of learning
approaches and self-efficacy on secondary students’ performance in a science subject
(Ardura & Galan, 2019) (see Figure 1).

Figure 1

Tentative model for the effect of students” academic self-efficacy and learning approaches on academic
achievement
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Note. ASE: Academic self-efficacy; DMot: deep approach to learning motive; DStrat: deep approach
to learning strategies; SMot: surface approach to learning motive; SStrat: surface approach to
learning strategies

Method
Participants

This research was conducted within the context of a third-year chemistry course
in Spain’s compulsory secondary education system. The sample was selected using
convenience sampling based on accessibility. A total of 140 secondary school students
(45.0% male and 55.0% female) participated in the study. Average age of participants
was 14.4 years.
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Instruments

For this investigation, student academic performance across three different types
of questions served as the criterion variables, while students’ learning approaches and
academic self-efficacy were used as the predictor variables.

* Academic performance across different types of questions. To measure student
academic performance on different question types, a test was designed. The
test was developed following the Spanish framework for secondary school
learning standards (ALS), which outlines the competencies students are
expected to achieve each school year (Ley Organica 8/2013, de 9 de diciem-
bre, para la mejora de la calidad educativa). This test was part of the class
assessment and therefore had an impact on students’ grades. The test con-
tained three different types of questions. The first type of question included
one SAQ focused on conceptual topics, such as defining terms or explaining
scientific laws. Examples include: ‘List the steps of the scientific method” or
‘State Boyle’s law and provide a graphical interpretation’. The second type of
question consisted of a set of three multiple-choice items. These items were
designed to assess both conceptual knowledge (‘It is NOT a fundamental
quantity in the International System of Units”) and application questions (‘If
the real value of a quantity is 4.00 cm and we measure 4.50 cm, the relative
error would be’). Finally, the third question included one numerical problem;
for example: ‘A gas occupies a volume of 300mL at a temperature of 300C.
Assuming the pressure remains constant, what temperature change is required
for the gas to occupy a volume of 1L? Performance on each type of question
was measured on a scale of 0 to 10 points. In addition, an assessment rubric
for the test was designed by one of the authors in collaboration with a sci-
ence teacher. This instrument included several indicators for assessing the
open-ended questions, each aligned with corresponding achievement levels.
The students’ tests were independently and anonymously marked by one of
the authors and a secondary school teacher. Any discrepancies in marking
were discussed later until agreement was reached.

* Academic self-efficacy. Students” academic self-efficacy (ASE) was measured using
the self-efficacy for learning and performance subscale included in the Spanish
version of the Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich
et al., 1991). This instrument has previously been successfully adapted and
validated in a sample of Spanish students (Albert Pérez, 2017). The subscale
consists of 8 items, such as ‘I am confident that I can understand the basic
concepts taught in this course’. Participants are asked to indicate their level
of agreement with each item on a 7-point Likert scale, where 1 indicates they
‘strongly disagree’ and 7 indicates they ‘strongly agree’. The validity of the
instrument was established by CFA (c2/df=1.24, GFI=91, CFI=.86, RMSEA=.041).
In the present study, the reliability of this subscale, measured by McDonald’s
Omega, reached a value of 0.73.

* Learning approaches. The Spanish adaptation of the Revised Two-Factor Study
Process Questionnaire (R-SPQ-2F) developed by Biggs et al. (2001) was used
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to assess students’ learning approaches. This instrument was validated for the
Spanish population of secondary school students by Blanco et al. (2009) and
de la Fuente et al. (2008). Moreover, this instrument has recently been used
in research involving secondary school students (Skorbakk & Gamlem, 2025).
The original questionnaire consists of 20 items. Ten items make up the deep
approach scale, and the other ten items comprise the surface approach scale.
The deep approach is characterized by an active search for understanding.
Learners who adopt a deep approach are motivated by intrinsic interest and
a genuine engagement with their learning process. Conversely, the surface
approach is characterized by a more mechanical, compliance-oriented learn-
ing style, usually motivated by external factors such as the desire to pass
exams or avoid failure. Each scale has two subscales, motives and strategies,
and each of them contains 5 items. Motives refer to the underlying reasons
why a learner engages in the learning process, whereas strategies refer to the
specific techniques or methods a learner uses to study and learn content. For
example, the item, ‘I find that studying sometimes gives me a sense of deep
personal satisfaction,” would measure the deep motive approach to learning;
whereas the item, ‘I find that I can get through most exams by memorizing key
sections rather than trying to understand them,” would measure the surface
strategy approach to learning. The CFA showed reasonably good fit indices
for a four-factor model: x?/df=2.20, GFI=.93, CFI=.89 and RMSEA=.068. A reli-
ability analysis using McDonald’s Omega showed values between .67 and .72
for the four subscales.

Procedure

Prior to the study, the research project was presented to the school board. After their
approval, students and families were contacted to explain the objectives of the investi-
gation and how the data was going to be gathered and protected. Both the students and
their families gave their informed consent, which was obtained through forms gathered
prior to data collection. Confidentiality and anonymity policies were enforced. One of
the authors designed the chemistry test given to students, carried out the data gathering
and was responsible for marking the exam together with another secondary school
teacher. Data collection was conducted in the classroom. First, students completed a
10-minute survey that included the instruments to measure self-efficacy and learning
approaches. Second, the students were given 40 minutes to complete the chemistry
test. To ensure anonymity, each student was assigned a code provided by the school.

Data Analyses

All variables followed a normal distribution with kurtosis and skewness values
between -1 and +1. Confirmatory factor analysis (CFA) was used to validate the ins-
truments, and reliability was assessed using the McDonald’s Omega statistic. Pearson
coefficients were calculated to estimate correlations between variables. To obtain
explanatory models of how learning styles and self-efficacy influence student perfor-
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mance on each type of question, a separate path analysis model using the maximum
likelihood method was developed for each question type. As it is known, the goodness
of a model, which is the degree of agreement between the experimental data and the
theoretical model, can be measured using several indices proposed in the literature
(Blunch, 2013). The most demanding criterion and the one used in this study is the x?
test, which tests the null hypothesis of agreement between the model and the data.
Goodness of fit (GFI), comparative goodness of fit (CFI) and root mean square error
approximation (RMSEA) are also reported: 1 < x*/df < 3; CFI > .90; GFI > .90, RMSEA
< .08 (Schumacker & Lomax, 2016). Finally, 95% bias-corrected bootstrap confidence
intervals based on 5000 bootstrap samples was used for the investigation of media-
tion effects (Hayes, 2018). SPSS (v.29.0) and AMOS (v.19.0) were used to perform the
calculations (IBM Corp., 2020).

Results

In this section, we present the results of our path analyses, which were conducted
to answer the study’s research questions. To strengthen the contextual description,
we will first introduce the findings of the descriptive and correlational analyses of the
study variables.

Descriptive and correlational analyses

Table 1 shows the means and standard deviations of all the variables included in
the study. Performance was higher on multiple-choice questions (MCQ) with a mean
of 7.26, while performance on open-ended questions (SAQ) and problems (PSQ) had
lower means: 6.60 and 5.75, respectively. In terms of learning approaches, the means
for deep learning motives (DMot) and strategies (DStrat) were 3.14 and 2.96 accordin-
gly. Mean scores for surface motives (SMot) and surface strategies (SStrat) were 2.42
and 3.01 respectively.

A positive correlation was found between student performance across the different
types of questions. The strongest relationship was found between the two open-ended
questions (SAQ) and problem-solving tasks (PSQ), with a correlation coefficient of
431 (p < .01). Furthermore, ASE correlated positively with performance in the case of
SAQ (r = .250, p < .01) and PSQ (r = .324, p <.01), but no significant relationship was
found when academic performance was measured using MCQ (see Table 1). The rela-
tionships between the different learning approaches and student performance on each
type of question were mixed. On the one hand, no significant relationships were found
between MCQ performance and any of the four different ALs. On the other hand, in
the case of the SAQ and PSQ, negative significant correlations were found between
those question types and the surface learning subscales. More specifically, SAQ and
PSQ were both negatively correlated to the surface approach to learning motivation
(r=-.354, p <.01 for SAQ and r =-.306, p < .01 for PSQ) and the surface approach to
learning strategies (r = -.195, p < .01 for SAQ and r =-.154, p < .01 for PSQ). Conver-
sely, only the SAQ was positively correlated to the deep learning approach motive (r
=.140, p < .05, see Table 1).

RIE, 2026, 44



Question Type Matters: Capturing Students’ Learning Approaches in Educational Assessment

Table 1

Descriptive statistics and correlations

M SD 01 02 03 04 05 06 07 08
01.
SAQ 6.60 3.60 1
02. .
MCQ 7.26 2.72 173 1
g%Q 5.75 3.33 A31%* 132 1
04. . 5
ASE 5.05 0.81 250 .031 324 1
05. % *%
DMot 3.14 0.71 147 .004 .046 336 1
OD%trat 2.96 0.66 .098 .032 .023 331 615 1
gi}lot 242 079  -347%* 008  -327** -468% -423% -311** 1
gg.trat 3.01 077  -354** -030 -306** -324** -359** -221*%  720** 1

Note: SAQ: academic achievement in open-ended questions; MCQ: academic achievement in
multiple-choice questions; PSQ: academic achievement in problems; ASE: Academic self-efficacy;
DMot: deep approach to learning motive; DStrat: deep approach to learning strategies; SMot:
surface approach to learning motive; SStrat: surface approach to learning strategies. * p < .05;
**p<.01

Path analyses

A path analysis for each type of question was developed. To answer the first research
question, we examined the direct relationships between learning approaches and aca-
demic performance in each of the question types. Only the surface motive approach
showed a statistically significant correlation with student performance in the SAQ
and PSQ. The proposed model was then tested to explore the second research ques-
tion which examines the mediating effect of academic self-efficacy between learning
approaches and students’ performance in each question type (see Figure 2). Thus, the
four AL variables were exogenous in the model, whereas ASE and student performance
in each question type were endogenous variables. Following this general scheme, a
structural equation model was generated for each question type.

The three models presented a good adjustment to data. Model 1 (SAQ): (df=3), p=:413,
GFI=.998, CFI=.999, RMSEA=.002; Model 2 (MCQ): (df=3), p=.928, GFI=.999, CFI=.997,
RMSEA=.003; Model 3 (PSQ): (df=3), p=.427, GFI=.993, CFI=.998, RMSEA=.01. Besides,
the models explained a higher percentage of variance in open-ended questions (SAQ
and PSQ), 14.7% and 14.4% respectively, in comparison to the MCQ which showed
only 0.2%.

RIE, 2026, 44



Diego Adura, Angela Zamora, Rebeca Calderén-Lima and Arturo Galin

Figure 2
Path analyses for the different types of questions

DMot
T e | . SAQ] 14.7%
A4 [SAQ] 11 EMC%]] 0.2%
> ATH [MCQ] .08 '
DStrat [PSQ] .23+* [PSQ] 14.4%
-.36%* 1 '
: .31%* A ASE * Performance
Y r
"22*1
—*| SMot
Y [SAQ]-.19**
- 72** [MCQ]-.04
v -04 [PSQ] -.23**
5| sstrat

Note. SAQ: academic achievement in open-ended questions; MCQ: academic achievement in
multiple-choice questions; PSQ: academic achievement in problems; ASE: Academic self-efficacy;
DMot: deep approach to learning motive; DStrat: deep approach to learning strategies; SMot:
surface approach to learning motive; SStrat: surface approach to learning strategies. * p < .05;
**p<.01

In the models, the surface motive approach was directly and negatively related to
academic performance in open-ended questions (f = -.23, p<.01 for PSQ and p = -.19,
p<.01 for SAQ). However, in the case of the multiple-choice questions this relationship
was non-significant (see Figure 2). Deep strategy and surface motive approaches to
learning were positively (f =.17, p<.01) and negatively (§ =-.41, p<.01) associated with
academic self-efficacy, respectively. In turn, academic self-efficacy was correlated to
performance, only when this trait was measured by problem solving.

Table 2 summarizes the mediation analyses of academic self-efficacy between lear-
ning approaches on question performance. Statistically significant mediation effects
between learning approaches and academic performance through self-efficacy were
found only in the case of performance on the problem-solving question where two
indirect effects were present. The deep strategy (B =19, p=.034) and surface motive
approaches (ff =-.38, p=.006) showed an indirect effect on performance. The remaining
performance measures (i.e. SAQs and MCQs) showed no indirect effects of academic
self-efficacy and learning approaches.
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Table 2

Test for mediation using a bootstrap analysis with a 95% confidence interval.

Confidence intervals

Relationships Direct effects Indirect effects . P
Low High

Short answer question

DStrat->ASE-> SAQ >.01 .08 -.04 .35 167
DMot>ASE-> SAQ >.01 .03 -.04 24 283
SStrat->ASE-> SAQ >.01 .01 -.08 21 524
SMot>ASE-> SAQ -1.32 -16 -.53 11 200
Multiple Choice Question

DStrat>ASE>MCQ >.01 .03 -.05 .20 377
DMot>ASE-> MCQ >.01 .01 -.03 .16 373
SStrat->ASE> MCQ >.01 >.01 -.04 14 471
SMot->ASE-> MCQ .10 -.06 -31 .15 464
Problem Solving Question

DStrat->ASE-> PSQ >.01 19 .01 51 .034
DMot>ASE-> PSQ >.01 .08 -.09 34 278
SStrat->ASE-> PSQ >.01 .03 -24 .29 696
SMot->ASE-> PSQ -95 -38 -81 -11 .006

Note. SAQ: academic achievement in open ended questions; MCQ: academic achievement in
multiple choice questions; PSQ: academic achievement in problems; ASE: Academic self-efficacy;
DMot: deep approach to learning motive; DStrat: deep approach to learning strategies; SMot:
surface approach to learning motive; SStrat: surface approach to learning strategies. Note: Uns-
tandardized coefficients reported. Bootstrap sample: 5000 with replacement.

Discussion and conclusions

Previous studies have highlighted the key role of designing teaching strategies that
foster deep learning approaches among students (Chin & Brown, 2000). Assessment
plays a critical role in teaching practices, significantly shaping how students approach
their studies and, consequently, their learning outcomes (Furnham et al., 2011). In fact,
previous research has shown that the type of questions included in tests can strongly
influence students” approaches to learning (Furnham et al., 2011). This study aimed
to examine how different types of questions, commonly employed across educational
settings, reflect and capture students’ learning approaches. In addition, a mediator effect
of academic self-efficacy between students’ learning approaches and performance on
different types of questions was explored.

Results showed that structural equation models related performance on PSQs to
learning approaches through two different mechanisms. First, there was a direct,
negative relationship between the surface motive approach and performance on
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PSQs. In addition, two indirect effects were observed via ASE: one linking the deep
strategy approach and the other linking the surface motive approach to performance
on PSQs. In the case of open-ended questions, the surface motive approach had a
direct effect on academic performance, but this effect was specific to this type of
assessment. In contrast, when MCQs were used to measure performance, no signifi-
cant relationships- direct or indirect- were found. These findings align with Scouller’s
(1998) study, which reported that students tended to use a surface learning approach
when they anticipated MCQs as the format of a future test. In other words, these
results highlight that neither deep nor surface learning approaches are significantly
associated with performance on MCQs. Consequently, a student’s choice to rely less
on specific learning approaches seems justified, as these strategies may not guarantee
a higher score in this type of closed-ended test. Additionally, these findings indicate
that open-ended questions may be a more sensitive assessment tool to examine stu-
dents’ knowledge, as their performance on such questions appears to be more closely
tied to their learning approaches.

An alternative explanation for the absence of direct or indirect effects of learning
approaches on MCQ performance may lie in the strategies students use to answer
such questions. For instance, Funk and Dickson (2011) reported a similar effect in
psychology students, suggesting that students may use different mechanisms when
answering MCQs. For example, they may be able to recognize the correct answer to a
question or, without knowing the correct answer, discard incorrect answers to deduce
the right choice. These strategies are not available to students when they must inde-
pendently generate answers to open-ended questions. Similarly, Wooten et al. (2014)
found that a high percentage of astronomy undergraduates were unable to justify
their correct choice in a MCQ item. Our results suggest that students may not need to
use deep learning approaches to successfully answer MCQs, as test-taking strategies
alone might be enough to get correct answers. This finding may explain the previously
reported prevalence of students’ subject-matter misconceptions, which appear to persist
when success on MCQs relies more on test-taking strategies than on deep conceptual
understanding (Couch et al., 2018). On the other hand, this phenomenon might be
related to the kind of construct each question type assesses. For example, performance
on open-ended questions tends to correlate more strongly with itself than with close-
ended questions, indicating that the two formats may measure different underlying
constructs. This observation supports previous suggestions that open-ended and close-
ended questions might evaluate distinct aspects of student knowledge and cognitive
processes (Bridgeman, 1992; Hubbard et al., 2017; Thacker et al., 2013).

Our path analyses also showed that the predictive power of ASE varies depending on
the type of question. In particular, ASE was a better predictor of performance on open-
ended questions compared to closed-ended questions. Considering that self-efficacy
influences how people allocate effort and time to complete a task (Beck & Schmidt,
2018), the results of this study suggest that more cognitively demanding tasks, such as
PSQ, require greater mastery of their self-regulatory skill than tasks like MCQs, where
students are not required to generate an answer independently. This finding aligns
with previous findings suggesting that students tend to perceive close-ended questions
as less challenging than open-ended questions (Biggs, 1987; Bush, 2001). In addition,
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it is important to note that the short open-ended questions used in this research were
declarative in nature, directly related to the content being assessed. In this context, self-
efficacy was also found to be a non-significant predictor of performance. This suggests
that the perceived complexity of a question may play a crucial factor in determining
the extent to which self-efficacy influences academic performance.

It is worth emphasizing the need to minimize superficial approaches to learning,
as their avoidance appears to play a more significant role in academic achievement
than adopting a deep learning approach, particularly in explaining performance in
chemistry. This observation has also been highlighted in recent research within the
context of primary mathematics education (Garcia et al., 2016), and in a recent meta-
analysis (Schneider & Preckel, 2017).

Educational implications

The findings of this study highlight several key considerations for educators in
designing effective assessment strategies. First, it is important for teachers to be aware
that students may develop ‘testwiseness’ skills, as demonstrated by DeVore et al. (2016)
in their investigation of the effect of test-taking strategies in physics assessments. In
other words, students may develop skills which help them to improve their perfor-
mance in tests, regardless of their actual knowledge of the subject. To mitigate this,
teachers should design assessments that prioritize the evaluation of students” actual
understanding rather than test-taking strategies. Moreover, it is well known that the
type of questions included in a test is a key factor in how students approach and direct
their learning (Furnham et al., 2011). Undoubtedly, as discussed above, closed-ended
questions have many practical advantages, especially in terms of grading efficiency.
However, results in this study suggest that closed-ended questions may not effectively
differentiate between students who engage in deep versus superficial learning approa-
ches. Open-ended questions, or constructed-response questions, appear to capture the
learning approaches of students who try to understand the material deeply. Generating
answers to such questions can encourage students to use higher-order thinking skills
during their study time and facilitate deep learning. This echoes previous studies that
have found that some students’” approaches to learning are linked to critical thinking
(Laird et al., 2014). In secondary school chemistry, including open-ended questions can
help students engage with the material at a deeper level, as such questions may lead
students to apply conceptual and procedural knowledge. Nevertheless, some contexts
such as massive courses make the use of open-ended questions more difficult. In these
cases, and, in view of our results, alternatives to conventional objective tests should
be considered if students’ deep learning approaches are meant to be reflected in test
assessments. A remarkable alternative has been recently proposed by Martinez-Abad
et al. (2024). These authors have shown how reverse objective testing promotes high-
order thinking skills, which have been shown to be related to deep learning approaches
(Zhang & Sternberg, 2000).

Encouraging students to use deep learning approaches has been identified as an
effective strategy for improving student performance (Bunce et al., 2017). Our models
further suggest an interesting indirect effect of ASE, which mediates the relationship
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between deep learning approaches and academic performance, particularly in the
context of constructed-response questions. Given the importance of deep learning
approaches in meaningful understanding and achievement, our findings suggest that
teachers should design lessons not only to encourage the adoption of this type of
approach but also to actively foster students’ self-efficacy. This means that by building
confidence in their abilities, educators can stimulate students” deep engagement with
the material, ultimately leading to better learning outcomes.

Limitations and prospective

While this study provides valuable insights, limitations must be acknowledged to
contextualize the findings. The first limitation of this study lies in the measurement
of approaches to learning and academic self-efficacy. Although the use of self-report
measures is common in educational research, relying on students’ self-assessment may
introduce some bias into the results. Future studies could use additional measures that
do not require self-reported data and perform data triangulation to obtain more objec-
tive measurements. The second limitation relates to the fact that only a limited number
of questions of each type were answered by the students in our research. This may
restrict the robustness of the findings, so future research should replicate these results
with a larger and more diverse set of questions. Additionally, future replication studies
should examine the effect of student age on the observed effects. Given that this study
was conducted within the context of a science subject, further studies should explore
whether similar patterns hold across different academic domains. Finally, based on
our results, future studies should explore any other potential limitations of different
types of questions in terms of capturing students’ learning approaches.
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