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� The entrance exam for Finnish teacher education measured the applicants' lower and higher-order cognitive processing.
� Theoretical items were difficult and items requiring lower-order cognitive processing relatively easy to the applicants.
� The factor structure of the exam yielded four factors including 38 items in total.
� The entrance exam correlated with and predicted matriculation exam grades moderately.
� Educational faculties should reflect on the level of cognitive skills measured in entrance exams.
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a b s t r a c t

This mixed methods study examines the structure of the multiple-choice exam for student selection in
Finnish teacher education. Through qualitative content analysis, we categorized multiple-choice ques-
tions into items that assessed lower- and higher-order cognitive processes based on the Revised Bloom's
Taxonomy. Exploratory and confirmatory factor analyses yielded four factors that represented lower- and
higher-order cognitive processing skills and comprehension of empirical and theoretical items. These
were associated with matriculation examination grades, especially with the average grade and the
mother tongue grade. When developing future multiple-choice exams for admissions, we recommend
emphasizing higher-order processing skills and the role of source materials.

© 2022 Published by Elsevier Ltd.
1. Measuring Higher-Order Cognitive skills with multiple-
choice questions: potential and pitfalls of Finnish teacher
education entrance

Articulating and implementing high-standard teaching and
teacher education have been attempted around the world in recent
years, with the Finnish educational system often being regarded as
aataja),asko.j.tolvanen@jyu.fi
@helsinki.fi (M. Kallio), jouni.
@jyu.fi (R.-L. Mets€apelto).
an example in this respect (Darling-Hammond, 2017;Malinen et al.,
2012). One notable feature of Finnish initial teacher education (ITE)
is the selection of students at the entry phase with the aim of
identifying applicants who have strong potential to develop into
teachers. Student selection for ITE should not be based on the at-
tributes of a good teacher alone but on empirical evidence of
effective and reliable selection methods (Bardach et al., 2022),
which must therefore be topics of active research. This study ex-
amines Finnish student selection for ITE programs with the aim of
analyzing a multiple-choice exam measuring applicants’ higher-
order processing skills, the so-called VAKAVA exam (VAKAVA is
the Finnish acronym for the National Educational Selection
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Cooperation Project; Malinen et al., 2012).
The work of teachers has a strong impact on the learning,

motivation, and well-being of children and young people; there-
fore, decisions regarding admitted and failed applicants for ITE bear
societal impacts (Klassen & Kim, 2019). In recent years, Finnish
universities have undergone significant reforms in the methods
and processes of student selection. For ITE, this means emphasizing
the role of matriculation examination (ME; exit examination of
secondary education that provides eligibility for tertiary education)
and replacing admission tests that require laborious advanced
preparation with tests that provide all source materials on the test
site. A carefully planned and implemented student selection pro-
cess helps ensure the optimal use of resources in the educational
system (Kuncel et al., 2001) through improvements in teacher ef-
ficacy and professional well-being (Bardach et al., 2022). However,
unlike many other fields of the teaching profession, research on
student selection has long been scarce and has only recently begun
to increase (Klassen & Kim, 2019; Mets€apelto et al., 2022). Re-
flections on the objectives and utility of admission tests are
required, especially during times of reform in admission policy
(Parvaneh, 2020; Thomson et al., 2011).

In Finland, student selection for ITE evaluates applicants'
cognitive and non-cognitive skills in two sequential phases (see
Fig. 1 and section 4 for more information on Finnish selection for
ITE). This study focuses on the first, cognitive evaluation phase and
particularly on the VAKAVA exam, a multiple-choice exam to assess
applicants' cognitive processing skills. Higher-order cognitive skills,
such as abstract thinking, comprehension of complex ideas, and
fast learning, are highly relevant for teaching because of the
complexity of the profession. Learning general cognitive processing
skills is not at the heart of Finnish ITE, which underlines the need
for students to already have these abilities upon entrance to ITE
(Mets€apelto et al., 2021). Although success in cognitive admission
tests does not always predict teacher effectiveness in working life
(Bardach& Klassen, 2020), it has strong relevance for success in ITE
studies. Admission tests that simulate academic studies are found
to be valid predictors of future academic performance, and success
in these tests is an indication of a person's general ability to
perform in exams (Niessen et al., 2018).

As this is the first study to investigate the structure of the
VAKAVA exam, we chose to use a mixed methods approach. The
specific goal of this research is to utilize the Revised Bloom's Tax-
onomy (RBT; Krathwohl& Anderson, 2001), which is a widely used
tool to analyze and categorize the level of cognitive processing in
testing and exams (Newton & Martin, 2013), and qualitatively
analyze the cognitive processing skills required to succeed in the
VAKAVA multiple-choice exam. We also aim to specify the cogni-
tive processing skills in the VAKAVA exam quantitatively using
advanced statistical approaches and to examine the linkages be-
tween the scores earned in the exam and prior academic achieve-
ment. This study provides new information about the multiple-
choice format in student selection for ITE, which can also be
applied more broadly when designing and improving multiple-
Fig. 1. Structure of the admissions process for ITE in Finland.
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choice questions in educational assessment.

2. Cognitive processing skills in teacher education

General cognitive abilities create the foundation for processing
and acquiring work-related knowledge (Kuncel et al., 2001).
Therefore, higher-order cognitive processing skillsdfor instance,
the skills to analyze, reason, and solve problems and to compre-
hend and apply complex ideasdare essential for both successful
studying to become a teacher and practicing in the teaching pro-
fession (Mets€apelto et al., 2021). The RBT is a theory on cognitive
processing skills (Krathwohl & Anderson, 2001). It is a robust
theory that can be applied in diverse contexts (Campbell et al.,
2019); for instance, to analyze the cognitive processing skills
required in admission tests.

The VAKAVA exam follows a multiple-choice format and re-
quires applicants to use the source materials presented to them on-
site in order to respond to questions. As these source materials
include scholarly papers from the field of education, the partici-
pants need not only cognitive processing skills but also scientific
reading skills to be able to extract correct knowledge from the
materials and succeed in the exam.

2.1. Lower- and Higher-Order Cognitive processing skills

The distinction between lower- and higher-order cognitive
processing skills ensues from Bloom's Taxonomy (BT; Bloom, 1956).
The RBT (Krathwohl & Anderson, 2001) is a two-dimensional
construct of the objectives of a curriculum and for instruction
that has been widely used to classify educational and curricular
goals and to categorize learning outcomes across many disciplines
(Fuller et al., 2007; Hanna, 2007). The RBT has also been widely
used to examine the cognitive demand of exams and testing
(Newton & Martin, 2013). The RBT presents the continuum of
cognitive processes and the knowledge expected to be acquired
(Krathwohl & Anderson, 2001).

In the original BT, as well as in the RBT, the levels of cognitive
processes are hierarchic, meaning that mastery of lower levels is
required to acquire mastery of higher levels (Zheng et al., 2008). In
professional work, both higher- and lower-order thinking skills are
needed, and recent research examines these skills as qualitative
differences in students’ abilities that should be assessed separately
to avoid bias in interpreting them (DiDonato-Barnes et al., 2014;
Jansen &M€oller, 2022). Additionally, the level of the objective in an
exam does not directly indicate the importance (Jensen et al., 2014)
or difficulty (Thompson et al., 2013) of the performance. Small
pieces of information can be very significant in professional work or
cumbersome to recall.

The dimension of cognitive processes includes six levels. The
first two levels, Remembering and Understanding, are lower-order
cognitive processes. Remembering refers to a person's ability to
retrieve information from memory that is relevant for solving a
task. Understanding refers to constructing the meaning of the
source materials by interpreting, exemplifying, classifying, sum-
marizing, inferring, comparing, or explaining information. In the
original BT, the levels of Remembering and Understanding were
called Knowledge and Comprehension, respectively, and were
referred to as static objectives of teaching, whereas in the RBT, they
are more oriented toward assessing dynamic processes of thinking
(Krathwohl & Anderson, 2001).

The remaining four levels, Applying, Analyzing, Evaluating, and
Creating, represent higher-order cognitive processes. Applying
means using a procedure, either introduced or unfamiliar to the
participants, in a new context through processes of execution or
implementation. Analyzing refers to differentiating or organizing
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parts of information and reflecting on the relations between these
parts. These two levels are the highest forms of cognitive pro-
cessing that can be assessed with multiple-choice tasks. The
highest levels of the taxonomy, Evaluating and Creating, cannot be
assessed using multiple-choice items and were therefore not
applied in this study (Krathwohl & Anderson, 2001).

2.2. Scientific reading skills

In the VAKAVA exam, applicants read scholarly papers in the
field of education on the test site and respond to multiple-choice
questions based on such papers. This design resembles other
large-scale exams, such as IELTS and TOEFL, which are both English
language proficiency exams; they all include reading comprehen-
sion of academic texts on-site, combined with multiple-choice
questions (Baghaei et al., 2020).

While learning to read scientific texts can be considered a
crucial element in teachers' professional development, this might
be new to ITE applicants. The argumentative style and technical
language of scientific literature have been shown to cause diffi-
culties for novice student readers (van Lacum et al., 2012; Yarden,
2009). Generally, sentence length and familiarity with the words
in a text, as well as the number, coherence, and structure of ideas
expressed, contribute to reading difficulties (Kintsch, 2004). Some
task-related factors may also affect the difficulty of the task as a
function of its cognitive demands, such as questions requiring the
reader to gather multiple pieces of information across texts (Or-
ganization for Economic Co-operation and Development, 2021).
General reading fluency, defined as an individual's ability to read
texts quickly and accurately (Kuhn & Stahl, 2003), contributes to
reading more complex texts. Fluent readers have more cognitive
resources left for higher-level comprehension processes, such as
reading strategies and inferences (Walczyk et al., 2004).

The use of demanding scientific papers in an admission test
exam with applicants having little experience in scientific reading
is believed to increase the discriminative power of the exam and
help identify those applicants who already have strong scientific
reading skills acquired through secondary education. It is note-
worthy that prior research on materials selected as sources of in-
formation in a multiple-choice question format has been scarce.
However, the quality of source materials influences the demand-
ingness of the exam, that is, the level of scientific reading and
cognitive processing skills required to respond to the items (e.g.,
Haladyna, 2004). One form of scientific paper, an empirical paper,
presents research based on concrete observations and empirical
data, whereas a theoretical paper builds on theories and concepts
that are used to generate novel insights (Jaakkola, 2020).

3. Assessing the level of cognitive processing skills using
multiple-choice question exams

Previous research indicates that both lower- and higher-order
cognitive processes, as described by BT, can be assessed using
multiple-choice questions (Case & Swanson, 1998, pp. 22e25; Zaidi
et al., 2018; Zheng et al., 2008). Lower-order multiple-choice ques-
tions require the respondent to recall or comprehend information,
and these tend to be easier for applicants (Zaidi et al., 2016). Higher-
order multiple-choice questions require deeper processing, such as
applying information in a new situation, drawing conclusions,
discerning relevant from irrelevant information, and identifying
relationships between methods, concepts, principles, and theories
(Jensen et al., 2014; Krathwohl & Anderson, 2001; Zaidi et al., 2018).
Success in both low- and high-order tests is related to success in
later exams during a learner's studies (Zaidi et al., 2016).

Multiple-choice questions are a reliable and cost-efficient
3

method of assessing knowledge in a particular topic but have
been criticized for measuring the recognition of trivial knowledge
and factual recall rather than higher-order cognitive processing(-
Case& Swanson, 2001; Van Der Vleuten,1996). Many studies report
that the cognitive levels of multiple-choice exams have been
modest. For example, Masters et al. (2001) found that two thirds
(69%) of the items in test banks in nursing education were written
at a lower-order cognitive level. Similarly, some other studies have
reported that lower-order cognitive levels of BT comprise over 50%
(Palmer & Devitt, 2007; Zheng et al., 2008) to up to 90% of test
items (Tarrant et al., 2006). Notably, the criticism of the low
cognitive level of the multiple-choice question format is primarily
directed at test writers, not the multiple-choice format per se
(Haladyna, 2004).

Therefore, more effort should be directed at designing multiple-
choice questions in a way that includes a balanced combination of
lower- and higher-order thinking, which is a challenging goal
(Zheng et al., 2008). As noted above, the materials selected as
sources of information affect the level of cognitive processing that
can be assessed through them (Krathwohl & Anderson, 2001).
Students who struggle with answering multiple-choice questions
rate the items as requiring higher-order processing according to BT,
even if teachers have purposed them as lower-order items (Stringer
et al., 2021). Additionally, students' situational learning approach
has an impact on the depth of the cognitive processes on BT: does
the situation support the students’ willingness to obtain deep un-
derstanding or just pass the test to achieve other goals, such as
admission to university studies (Zaidi et al., 2018)? A study that
categorized undergraduate assessment tasks using BT found that
success inmultiple-choice tasks of the Applying level was predicted
by a deep approach to learning (Newton & Martin, 2013).

The method used to determine the cognitive level of multiple-
choice items has typically been qualitative content analysis, in
which the content of the items is categorized using a predefined
coding scheme. Various studies have underlined that this is a
complex task (e.g., Baghaei et al., 2020). Therefore, reaching an
adequate level of interrater reliability is highly important. Con-
ducting the coding separately by two researchers, comparing the
categories, and finding consensus through discussions are widely
used methods to ensure the reliability of this qualitative analysis
(Neiro & Johansson, 2020; Thompson et al., 2013; Zheng et al.,
2008).

The difficulty of reaching a reliable categorization partly stems
from the obscurity of the categories that can be seen to overlap
(Thompson et al., 2013). Based on empirical findings and theoret-
ical principles, many studies suggest collapsing neighboring cate-
gories into two main groups: lower- and higher-order processing
(DiDonato-Barnes et al., 2014; Jensen et al., 2014). This dichotomic
examination of the levels of cognitive processing also diminishes
issues related to the original epistemic assumptions of BT
(DiDonato-Barnes et al., 2014).

Few studies have attempted to examine the cognitive levels of
multiple-choice exams by investigating their internal factor struc-
tures using advanced quantitative analyses. This may be because
multiple-choice exams often do not have hypothesized dimen-
sionality defined a priori; therefore, successful attempts to empir-
ically define factor structures could benefit the field. In the present
study, we aimed to address this question and used quantitative
analysis of factor structures (i.e., exploratory factor analysis [EFA]
and confirmatory factor analysis [CFA]) to identify the cognitive
processing skills required to respond to multiple-choice questions
and to specify the relationships between them.
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4. The context: Finnish student selection for ITE

Finland is among those countries that highly appreciate the
teaching profession; unlike many countries, it strongly controls
entry to ITE (Darling-Hammond, 2017; Hammerness et al., 2017;
Ingvarson, 2013). Finnish ITE programs consist of a three-year
bachelor's degree followed by a two-year master's degree,
including studies in pedagogy, communications, and research
methods. Class and special education teacher students graduate at
the master's level, whereas early childhood education teacher
students receive their teacher's degrees at the bachelor's level but
may continue to master studies if they aim for leadership positions
in the educational field. The popularity of ITE programs in Finland,
with significantly more applicants than accepted students
(Hammerness et al., 2017; Malinen et al., 2012), makes the admis-
sion tests high-stakes test situations for applicants (Cross &
O’Loughlin, 2013). The Finnish selection process for ITE programs
combines assessment of applicants' cognitive and non-cognitive
attributes (Fig. 1).

The first phase of selection consists of cognitive evaluation,
which includes matriculation examination scores or the VAKAVA
exam. The top applicants with the highest ME scores proceed
directly to the second phase of selection, which evaluates non-
cognitive attributes by means of multiple mini-interviews. Appli-
cants with lower ME scores can seek entrance to the second phase
by taking the VAKAVA exam. The purpose of having the VAKAVA
exam as an option for those with ME scores is to increase equity
between applicants. It offers an opportunity for applicants whose
ME grades do not for some reason represent their level of cognitive
skills; such reasons may include personal struggles during high
school (Hammerness et al., 2017). The final selection decision is
made based on multiple mini-interviews.

Students complete the ME to graduate from general upper
secondary school, and it is the only national high-stakes test in the
Finnish school system (Kupiainen et al., 2016). The exam consists of
tests in at least five subjects based on the student's choice; how-
ever, the test in mother tongue and literature, usually Finnish, is
mandatory. The other tests are in mathematics, foreign languages
(separately in each language), and several other subjects in the
fields of humanities and natural sciences. Test scores are scaled
following the normal distribution across seven grades. Five percent
of the candidates in each test will receive the highest grade, and so
on, following the distribution of 5% (the highest grade), 15%, 20%,
20%, 20%, 15%, and 5% (meaning failing the test). Approximately
30,000 students pass the examination every year (Matriculation
Examination Board, 2022).

The combination of both cognitive and non-cognitive attributes
in Finnish student selection reflects the need for versatile compe-
tences in the teacher's work. Strong cognitive abilities are believed
to help student teachers acquire, process, and construct knowledge
in ITE and at work, while non-cognitive attributes help them, for
instance, build positive studenteteacher relationships, adaptively
regulate emotions, stay motivated in the teacher profession, and
create learning environments that foster pupils' learning, motiva-
tion, and well-being (Mets€apelto et al., 2021; Mo�e & Katz, 2020;
Taxer & Gross, 2018). This study focuses on investigating the
VAKAVA exam as a measure of cognitive processing skills.

Both VAKAVA exam scores and ME grades are indicators of a
person's cognitive abilities because they both require cognitive
processing of knowledge. The most significant difference between
them is that ME grades measure learning and knowledge in a va-
riety of disciplines accumulated across three years of upper sec-
ondary school, whereas the VAKAVA exam, in its current form,
requires fast cognitive processing of information. The key features
of the latter, namely processing speed, memory, and reasoning, are
4

linked with general intelligence (Kail, 2000). Prior research on ME
grades and VAKAVA scores has reported correlations ranging from
around .40 (Mets€apelto et al., 2019; Utriainen et al., 2012) to 0.60
(R€aih€a, 2010), although these findings were based on a prior
version of the VAKAVA exam that required applicants to prepare for
the test by learning scholarly papers in advance.

In the present study, we investigate the association betweenME
grades and VAKAVA exam scores to provide new knowledge about
the relationship between these two types of educational assess-
ment. We selected ME grades based on their relevance to the
educational field or to the VAKAVA exam. The VAKAVA exam re-
quires (a) reading comprehension, so mother tongue is included in
this study, and (b) reasoning, so basic and advanced mathematics
are included. We also selected psychology, social studies, and
health education because psychological and societal questions and
students’ well-being are central areas of content in the Finnish ITE
(e.g. University of Jyv€askyl€a, 2020).
5. Research questions

This mixed methods study investigates the structure of a
multiple-choice question exam, the VAKAVA, which was developed
to select students for ITE, and associations between VAKAVA exam
scores and the ME grades. The study combines the qualitative and
quantitative approaches, particularly in the data analysis and data
interpretation phases. The qualitative and quantitative phases
occur sequentially and are given approximately equal weight. We
will address the following research questions (RQs):

1. What cognitive processing skills are represented in the items of
the VAKAVA exam when its content is analyzed using the
Revised Bloom's Taxonomy as a conceptual framework?

2. What kind of factor structure does the statistical analysis of the
VAKAVA exam produce, and can the factors be interpreted by
the Revised Bloom's Taxonomy?

3. What kind of an association can be found between the VAKAVA
exam and matriculation exam grades?
6. Methods

6.1. Participants

The participants in this study were the entire population of
applicants (N ¼ 6077) seeking admission to Finnish ITE programs
(i.e., class, special education, early childhood education, craft, and
subject teacher programs) in eight universities in 2021. The data
were drawn from the national register for study programs leading
to a degree, maintained by the Finnish National Agency for Edu-
cation. In accordance with the European General Data Protection
Regulation, the participants were informed about the processing of
their personal data and given the opportunity to refuse participa-
tion. After removing the data of three applicants requesting non-
participation in the study, we obtained a sample size of 6074. We
used this sample to answer the first RQ. All the data were handled
without personal information and stored confidentially.

Further analyses to respond to the second and third RQs were
conducted with a subsample that included applicants for the
classroom (grades 1e6; n ¼ 2621), early childhood education
(n ¼ 812), and special education programs (n ¼ 562) who had
graduated from Finnish high schools in 1990 or later (N ¼ 3994). In
terms of the number of applicants and the vacancies available,
these were the three largest ITE programs.
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6.2. Measures

In the VAKAVA exam, applicants review scholarly papers in the
field of education on-site and, using their own laptops, respond to
multiple-choice questions, which include a lead-in question (stem),
followed by one correct and one or more incorrect options. In 2021,
the source materials consisted of two research papers published in
Finnish educational journals in the Finnish languagedthe study by
Peltola et al. (2020) and that by Raatikainen (2015). Peltola et al.’s
(2020) paper was a qualitative empirical study on the aspects
that worry student welfare professionals. Raatikainen's (2015)
theoretical paper reflected on causal explanation in the social sci-
ences. Applicants have 3 h to complete the exam.

The exam consisted of 12 lead-in questions, each of which
included several items. Altogether, the exam included 106
multiple-choice items. Each correct answer was graded with þ1
point, leaving the item empty with 0 points, and a wrong answer
with �0.33 to �1 point, depending on the number of false choices
in the item. The number of true/false items was 87, and that of
single best answer items was 19. For the statistical analyses, we
coded the items as categorical variables with values of 1 for a cor-
rect answer, 0 for empty, and �1 for a wrong answer. The fourth
and fifth authors of this study weremembers of the committee that
developed the 2021 exam.
6.3. Qualitative content analysis

The first and third authors conducted the qualitative categori-
zation of the VAKAVA exam items according to the RBT (RQ1) in
three phases. First, we acquainted ourselves with the literature on
using the RBT on multiple-choice items in high-stakes contexts to
create a coding rubric (Table 1). In line with previous research (e.g.,
Zaidi et al., 2018), we chose to simplify the coding rubric to ensure
the reliability and unambiguity of the coding. The categories of
Remembering and Understanding represented the lower-order
processes, whereas the categories of Applying and Analyzing rep-
resented the higher-order processes (cf. Jensen et al., 2014).

When coding the items, we considered each item as a whole,
focusing on the formulation and wording of the stem, the infor-
mation provided in the stem, the content of the question, and the
response options. In most cases, the stem consisted of a general
question or instruction, followed by multiple relatively similar
items. In these cases, the entire task was coded into the same
cognitive level category. As an exception, one task included 37 in-
dependent true/false items representing different levels of cogni-
tive processes, and they were all coded separately. We followed the
coding guidelines of Krathwohl and Anderson (2001), who advised
interpreting the objectives of the exam “in relation to the meaning
of the objective, the purpose of the instructional activities, and the
aim of the assessments” (p. 97) to understand the statements and
the cognitive activities in the items.

Therefore, we considered the purpose of the activity (Krathwohl
& Anderson, 2001) to influence the applicants' cognitive processing
Table 1
The qualitative coding rubric, based on Jensen et al. (2014) and Krathwohl and Anderson

RBT code Criteria

Lower-order
cognitive
processes

Term or definition can be found directly in the text (Remembering) or
reworded (Understanding)

Higher-order
cognitive
processes

The information is to be applied in a new context (Applying); informat
from different sources is to be combined, or parts of information are to
distinguished (Analyzing)

5

when responding to multiple-choice questions (e.g., Zaidi et al.,
2018). Given the high-stakes admission context, we assumed that
the participants’ approaches to the exam would be to answer the
questions effectively and rapidly, rather than to learn deeply about
the source materials. Therefore, we assumed that if the items could
be answered without higher-order processing skills, the partici-
pants did not choose to use such skills, regardless of the actual
complexity of the concepts of the task. These items were coded to
the category of lower-order cognitive processes. Notably, the ap-
plicants had the source materials available throughout the exam, so
whether they answered these items by recalling or re-reading the
texts remained unclear. However, it is likely that the strict time
limit (3 h) forced them to use all available resources, including
retrieval from memory, when responding.

After agreeing on the coding scheme, the first and third authors
separately coded a sample of the items (n¼ 23, 22%) and compared
the coding afterward. In a discussion, a consensus on the coding of
each itemwas reached. The researchers then continued coding the
rest of the items independently and discussed the coding once
more until complete agreement was reached.
6.4. Quantitative analyses

To analyze the factor structure (RQ2) of the VAKAVA exam with
EFA, we used Mplus (Muth�en & Muth�en, 1998-2017e2017) to find
the number of factors and items that significantly loaded to the
factors. We conducted EFA with a weighted least square mean and
variance adjusted estimator (WLSMV). The identified structure was
further modified using CFA and modification indices. We allowed
between-item correlations within the factors but did not allow
cross-loadings (i.e., item loading into two factors). Finally, with
structural equation modeling, we examined the relations of latent
factors based on the CFA of the applicants’ ME grades (RQ3).

The goodness-of-fit of the models was evaluated using (a) the
c2 test (nonsignificant p-values indicate a good fit), (b) the
comparative fit index (CFI; values above .90 indicate an acceptable
fit, and values close to 0.95 or above indicate a good fit), (c) the
TuckereLewis Index (TLI; values above 0.90 indicate an acceptable
fit, and values close to 0.95 or above indicate a good fit), (d) the root
mean square error of approximation (RMSEA; values of 0.06 or less
indicate a good fit), and (e) the standardized root mean residual
(SRMR; values equal to or below 0.08 indicate a good fit) (Hu &
Bentler, 1995). However, we ignored the significant p-value in the
c2 test, as our large sample size affected the reliability of that in-
dicator (Hoe, 2008). Composite reliability (CR) was used to evaluate
the reliability of the factors (values equal to 0.70 or above indicate
satisfactory reliability) (Hair et al., 2011).

After obtaining an acceptable model fit, we qualitatively
examined the items of the factors from a theoretical and an
empirical perspective to name such factors. For example, we
observed that the items in one factor were based on the theoretical
paper or on comparisons between the papers (Theoretical factor),
whereas another factor concerned items on the empirical paper or
(2001).

Example item

is 3_14 Randomizing the participants (e.g., students) into two groups guarantees
that the researchers will find a causal relation. [Said in the source material in
almost the same way.]

ion
be

3_36 Psychology from the standpoint of the subject is a special case of research
that uses the covering law model for explaining human behavior. [Requires
understanding philosophical concepts of two papers and comparing them
with each other.]



Table 2
Descriptive statistics on the matriculation exam grades of the applicants.

N Mean SD

ME average grade 3994 3.77 1.94
Mother tongue 3891 3.99 1.09
Mathematics (advanced) 862 3.37 1.13
Mathematics (basic) 2208 3.68 1.23
Psychology 1572 4.10 1.15
Health education 1791 4.14 1.32
Social studies 781 3.86 1.19
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the empirical section of the theoretical paper (Empirical factor).
The third factor included only items that were coded as higher
order (Higher Cognitive factor), and the fourth factor included
items that were coded as lower order (Lower Cognitive factor) in
the qualitative coding.

7. Findings

7.1. Descriptive statistics

A preliminary analysis of the multiple-choice exam showed that
it produced a wide dispersion of scores among the applicants. The
applicants’ total scores ranged from �31.65 to 100.00, with a mean
score of 39.7 (SD ¼ 19.7). We also found that the frequency of
negative and positive scores, indicating false and correct responses,
respectively, and that of non-responses varied greatly across items.
The frequency of false responses ranged from 56 to 3765 across
items; that of correct responses ranged from 1095 to 5800; and that
of non-responses ranged from 94 to 2902, suggesting large differ-
ences in item difficulty. This observation was supported by the
findings presented in Fig. 2, which illustrates the average scores
obtained by the applicants across all 106 items. The average scores
of individual items ranged from 0.95 to�0.40 (M¼ 0.37, SD¼ 0.33),
and 67 items (63%) lay within one standard deviation of the mean.

The descriptive analysis of the ME scores showed that the ap-
plicants completed varying combinations of matriculation subjects
(Table 2). Almost all applicants had taken a compulsory exam in the
subject of mother tongue, whereas attending the ME in advanced
mathematics and social studies was clearly less frequent. On a scale
from 2 (lowest) to 7 (highest), the applicants’ mean scores in psy-
chology and health education were the highest, whereas those in
advanced mathematics were the lowest.

7.2. Qualitative content analysis identifying items representing
higher- and Lower-Order Cognitive processing skills

The findings of the content analysis according to the RBT
showed that 64 items (60.38%) represented lower-order cognitive
processes, that is, Remembering and Understanding. The correct
answers to these items could be directly found in the source ma-
terials, so achieving the correct answer required only understand-
ing and recalling explicit parts of the written source material. The
following excerpt illustrates an item (1_5) that was coded into the
lower-order cognitive category. It was the fifth item in the first task
of the test and required the applicant to determine, “Are the
following statements right or wrong?”
Fig. 2. Distribution of the average scores for the items among the appl
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Worrying about one's ownwell-being is the least of the worries
of the professionals of student welfare services.

Sometimes, the concepts towhich the lower-order items related
were broad and complex in nature (e.g., causal relation), but
answering the item correctly did not require absorbing the con-
cepts but only finding the correct phrase in the text. The next
example illustrates an item of this type (3_15).

Which of the following items are correct according to the
papers?

Correlational relation can sometimes be causal relation.
The findings further showed that 42 (39.62%) of the items

required higher-order cognitive processing. These items required
applying information from the written source materials to a new
context, such as an example of a practical situation in a school
context (item 13_3):

Here are statements on students' undesired behavior in lessons.
Associate each statement to the model or theory which it rep-
resents the most clearly in its means of explaining.

A. Hempel's model, B. Contrafactual theory, C. Interventionistic
theory, D. None of the aforementioned

If a teacher notices that the students disagree on the desirable
behavior with her, she should guide the students to negotiations
on shared values.

This category also included items that required combining in-
formation from both research papers in the source materials. The
knowledge in these items concerned larger concepts (such as the
theories presented in the papers) and involved understanding the
relations between them (items 3_31 and 3_36). The additions in
brackets were not included in the original items.

Which of the following items is correct according to the papers?
Peltola et al.‘s study [the empirical paper] adopts the approach of
icants of the Finnish entrance exam for teacher education in 2021.
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positivistic research tradition [the theoretical paper].
The Standpoint of the Subject [the empirical paper] is a special

example of research that explains human behavior with covering law
model [the theoretical paper].

All items in the exam could be categorized into either category.
The mean of the applicants' scores in items representing lower-
order cognitive processes was 0.45 (SD ¼ 0.44), whereas that of
the applicants’ scores in items representing higher-order cognitive
processes was 0.26 (SD ¼ 0.40). The comparison showed a statis-
tically significant difference between the mean scores
(t(104) ¼ 3.08, p ¼ .003), with the items requiring lower-order
cognitive skills being easier.

The items also differed in terms of whether they were based on
theoretical or empirical content. The items from the theoretical
paper mainly included theoretical content. However, the theoret-
ical paper also presented some examples of empirical studies, and
the items based on these sections were about empirical content.
Conversely, most of the items in the empirical paper were empirical
by content, but there were some that concerned the research
paradigm of the empirical paper, and these were categorized as
theoretical. Some items also required a comparison between the
empirical and theoretical papers, and these were categorized as
comparative.

7.3. The factor structure of the multiple-choice exam: exploratory
and confirmatory factor analyses

Next, we conducted a statistical analysis of the VAKAVA exam
data to investigate if it produced a factor structure that would be
comparable to the categories obtained with the qualitative content
analysis and interpretable by the RBT (RQ2). EFA with the WLSMV
estimator and oblique geomin rotation was conducted on all 106
items. We tested alternative factor solutions with one to five fac-
tors. Based on the fit indices, significance of factor loadings, and
choosing items that clearly loaded on only one factor, the four-
factor model with 62 items was selected. We used this model in
further CFA analysis (see the Appendix for the factor loadings in the
exploratory factor model).

Preliminary analysis indicated that at least some of the factors
were interpretable according to the RBT. The fit of the model was
acceptable (c2(5147) ¼ 16039, p < .001; TLI ¼ 0.90; CFI ¼ 0.90;
RMSEA ¼ 0.02 (90% confidence interval [CI]: 0.018e0.019);
SRMR ¼ 0.03).

In CFA, some items had poor factor loadings, and the model fit
was unsatisfactory. The model was further modified by removing
items with poor loadings (<0.30; altogether, 24 items were
excluded). Modification indices were also examined to determine
whether the model fit improved when a particular path was added.
Consequently, several residuals within the factors were allowed to
correlate. In the final model, all factor loadings were significant, and
each item loaded significantly on one factor. The four latent factors
were allowed to correlate, with intercorrelations ranging from 0.46
to 0.73. The model fit was good (c2(652) ¼ 3005, p <. 001;
TLI ¼ 0.93; CFI ¼ 0.93; RMSEA ¼ 0.02 (90% CI: 0.02e0.03);
SRMR¼ 0.05). Fig. 3 shows the four factors with standardized factor
loadings. These factors were named Higher Cognitive processing
items, Lower Cognitive processing items, Theoretical items, and
Empirical items.

The factor for Higher Cognitive processing included eight items,
which were all coded into the higher-order cognitive category in
the qualitative content analysis (CR¼ 0.70). Additionally, the source
material for all eight items was the theoretical paper. All of them
concerned applying theoretical concepts to written examples of
realistic situation descriptions in school life or society.

The factor for Lower Cognitive processing included 12 items that
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were coded into the lower-order cognitive skills category
(CR ¼ 0.80). The source material for these items was mostly the
empirical paper. Alternatively, the items were based on a section of
the theoretical paper that presented an example of an empirical
study. The items were explicitly rephrased from the contents of the
papers, and answering them required only finding the right short
section of the paper and superficially comparing the item to the
source material.

The factor for Theoretical items included 12 items (CR ¼ 0.70).
The source material for these items was the theoretical paper, the
theoretical section of the empirical paper (e.g., the section pre-
senting the paradigm), or the empirical paper in its entirety, thus
requiring comprehension of the entire paper (e.g., comparing the
findings of the empirical paper to the constructs in the theoretical
paper).

The factor for Empirical items included six items (CR ¼ 0.71).
The source material for these items was the empirical paper. In
these items, the applicants were asked to compare written de-
scriptions of school life to the empirical findings of the research
paper.

The descriptive statistics and correlations between the four
factors are presented in Table 3.

The applicants obtained the highest scores in Lower Cognitive
processing items, which were thus deemed relatively easy for the
applicants. The Empirical and Higher Cognitive processing items
were clearly more difficult for the applicants, while the mean of the
most difficult Theoretical items approached zero (0.07), indicating
that very few applicants succeeded in these items. The repeated
measures ANOVA indicated that the differences in the mean scores
between the factors were statistically significant (F(3,
6071) ¼ 8961.40, p < .001). Theoretical and Higher and Lower
Cognitive processing items were very strongly correlated with the
total score in the VAKAVA exam, indicating that those applicants
who mastered these items well were very likely to succeed in the
entire exam as well.

The linear regression was significant (c2(4) ¼ 309.72, p < .001)
and indicated that the four factorswere able to predict the variation
in the total score of the written exam completely (R2 ¼ 1.0). The
most significant predictor was the Theoretical factor (b ¼ 0.59,
S.E. ¼ 0.02, p < .001). The Lower Cognitive factor predicted the
VAKAVA score moderately (b ¼ 0.40, S.E. ¼ 0.02, p < .001). The
predictions of the total score by the Empirical (b ¼ 0.12, S.E. ¼ 0.01,
p < .001) and Higher Cognitive (b ¼ 0.10, S.E. ¼ 0.02, p < .001)
factors were weaker but statistically significant.

7.4. Relations to the matriculation exam: structural model

We examined how the four factors were related to theME scores
(RQ3). We estimated all correlations between the four factors and
the ME scores (Table 4). The fit of the model was good
(c2(686) ¼ 2341e2415, p <. 001; TLI ¼ 0.92; CFI ¼ 0.91;
RMSEA ¼ 0.03 (90% CI: 0.02e0.03); SRMR ¼ 0.05).

The correlations between the factors and the ME scores ranged
from weak to moderate. The ME average grade correlated moder-
ately with all the factors (0.33e0.45). Mother tongue and mathe-
matics (advanced and basic) correlated most strongly with the
Theoretical factor. Psychology and health education had the highest
correlations with the Lower Cognitive, Higher Cognitive, and
Theoretical factors. Advanced mathematics did not have a signifi-
cant correlation with the scores of the Lower Cognitive factor, and
the correlations with other factors were also weak. Basic mathe-
matics correlated especially with the Theoretical and Higher
Cognitive factors. The correlations of social studies with any factor
were very weak.

Compared to the correlations, the linear regression analysis



Fig. 3. Confirmatory Factor Model of the Multiple-choice Entrance Exam. All Factor Loadings and Correlations Are Significant at p < .001.

Table 3
Means and standard deviations of the sum variables on the items of the factors and
correlations between the latent constructs.

Mean SD 1 2 3 4

1 Empirical 0.37 0.46 e

2 Theoretical 0.07 0.37 .46*** e

3 Higher Cognitive 0.37 0.42 .56*** .73*** e

4 Lower Cognitive 0.81 0.21 .52*** .62*** .71*** e

Exam total score 39.71 19.72 .65*** .90*** .95*** .90***

***p < .001.
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more clearly showed the differences between the factors in relation
to the ME grades. The regression analyses (Table 5) indicated that
the Theoretical factors, as well as the Empirical and Higher
Cognitive factors, predicted the ME average grade. The relations
were weak to moderate but significant, and together, they pre-
dicted 24% of the variance in the ME average grade.

The Empirical and Theoretical factors predicted the mother
tongue exam grade with statistical significance, explaining 14% of
the variance. Mathematics (advanced and basic) and psychology
grades were all predicted by the Theoretical factor only, whereas



Table 4
Correlations between the ME grades and the item scores of the latent factors.

N Empirical Theoretical Higher Cognitive Lower Cognitive

ME average grade 3994 .33*** .45*** .43*** .37***
Mother tongue 3891 .24*** .35*** .29*** .26***
Mathematics adv 862 .15** .18** .14** .08
Mathematics basic 2208 .17*** .29*** .23*** .18***
Psychology 1572 .18*** .24*** .24*** .25***
Health education 1791 .20*** .23*** .24*** .22***
Social studies 781 .05** .16*** .09*** .12***

Significance ***p < .001, **p < .01.

Table 5
Regression Analysis Summary for Entrance Exam Dimensions Predicting Matriculation Exam Grades (For the sample size for each variable, see Table 3.).

Predictor

Empirical Theoretical Higher Cognitive Lower Cognitive

Variable b (S.E.) p b (S.E.) p b (S.E.) p b (S.E.) p R2

ME average grade .12*** (.03) <.001 .29*** (.04) <.001 .12* (.05) .03 .06 (.04) .18 .24
Mother tng .10*** (.03) <.001 .28*** (.04) <.001 .01 (.06) .93 .04 (.04) .39 .14
Math Adv .12 (.07) .08 .17* (.09) .047 .03 (.13) .82 �.10 (.10) .29 .04
Math Basic .06 (.04) .14 .26*** (.05) <.001 .03 (.07) .73 �.02 (.06) .75 .09
Psychology .05 (.05) .31 .13* (.06) .04 .03 (.09) .73 .13 (.07) .06 .08
Health Ed .09 *(.04) .04 .11 (.06) .06 .06 (.08) .42 .07 (.06) 0.26 .07
SocialStudies �.07 (.07) .33 .21* (.09) .02 �.01 (.11) .91 .26** (.08) .001 .14

Significance ***p < .001, **p < .01, *p < .05.
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the health education grade was predicted by the Empirical factor.
Social studies was the only school subject that was predicted by
Lower Cognitive skills with statistical significance. Together with
the Theoretical factor, they explained 14% of the variance in the ME
grade in social studies.
8. Discussion

8.1. General discussion

This research was an exploratory study examining the content
and structure of the Finnish multiple-choice admission test, the
VAKAVA exam, resulting in reflections on the pros and cons of this
method of ITE student selection. The qualitative analysis of the
cognitive processing skills required in the VAKAVA exam indicated
that its multiple-choice items assessed both lower- and higher-
order cognitive levels of the RBT. The share of items requiring
lower-order cognitive processing with Remembering and Under-
standing was 60%, whereas that of items requiring higher-order
processing with Analyzing and Applying accounted for 40%. These
findings are in line with prior studies from other fields of higher
education (Palmer & Devitt, 2007; Zheng et al., 2008). The exact
desired distribution of low- or high-level tasks in an admission test
is difficult to determine, but it is generally thought that higher
education exams should preferably require higher-order thinking
to reflect the requirements of the profession (Masters et al., 2001;
Tarrant et al., 2006). The findings further indicated that applicants
obtained, on average, significantly higher scores on lower-level
than higher-level items. This expected finding indicates that the
former items were easier for the applicants.

The statistical analyses of the VAKAVA exam data produced a
factor structure that was interpretable by the RBT. Two factors,
Higher Cognitive and Lower Cognitive items, included the same
items that were previously identified in the qualitative analysis,
although in the EFA and CFA, only part of the items loaded signif-
icantly on these two factors. To our knowledge, the present study is
among the first to investigate the correspondence of qualitative and
quantitative categorizations of multiple-choice items using the RBT
9

as a conceptual framework. The findings indicate that qualitative
RBT categories, based on a systematic interpretation and classifi-
cation of items to identify their cognitive levels, can also be found
by statistically extracting underlying latent variables from a large
number of observed variables. Although a relatively large number
of items were excluded from the final factor model because of low
factor loadings, our study supported the partial similarity between
the conceptual and factor analytic categorizations of cognitive
processing skills. Our study also corroborated prior evidence indi-
cating that the RBT is a useful taxonomy for analyzing and cate-
gorizing the level of cognitive processing in testing and exams
(Newton & Martin, 2013).

The exploratory and confirmatory factor modeling yielded two
additional factors, which were named Empirical and Theoretical
factors. This result suggests that the empirical items based on
concrete observations and empirical data and, on the other hand,
the theoretical items based on theories and concepts (Jaakkola,
2020) had systematic inter-dependence that could be explained
by corresponding latent factors. The items in the Theoretical factor
were, on average, themost difficult ones, which can be explained by
their focus on scientific paradigms and the philosophy of science.
As an explanation, ITE applicants may have been unfamiliar with
reading theoretical scholarly papers, and their argumentative style
and technical language may have caused difficulties in responding
to the questions (van Lacum et al., 2012; Yarden, 2009), whereas it
was easier for the applicants to extract the correct knowledge from
an empirical article. No factors similar to Empirical and Theoretical
have been identified in previous studies, presumably because
studies have typically classified the cognitive skills required in
multiple-choice tests with qualitative content analysis rather than
with EFA and CFA, which allow the detection of hidden patterns and
their verification in the data. These findings underscore the
importance of the mixed methods approach adopted in the current
study.

Our findings further showed that the four factors correlated
weakly or moderately with the ME scores. The highest correlations
were at 0.43 and 0.45 and were found between Higher Cognitive
and Theoretical factors and the ME average grade. These
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correlations were at the lower end of the range reported in previous
literature (Mets€apelto et al., 2019; R€aih€a, 2010; Utriainen et al.,
2012). The correlations of separate subjects with the four factors
were in a somewhat lower range.

The strongest correlations were found for mother tongue, which
correlated moderately particularly with Theoretical and Higher
Cognitive factors. This finding is likely explained by the fact that
mother tongue develops students' analytical and thinking skills
along with textual skills, which support applicants in reading,
analyzing, and applying knowledge in scientific articles. However,
we suggest consideration of whether entrance exams favor native
Finnish speakers, as teachers’ cultural diversity should be sup-
ported and acknowledged already in admission processes (Klassen
et al., 2020).

We also found that advanced mathematics had only weak cor-
relations with the four factors. This was surprising because learning
mathematics, particularly the advanced syllabus, requires strong
skills in logical thinking and problem solving. Previous research
indicates that the numerical skills of teacher students might be the
best cognitive predictor of teacher effectiveness in the future
(Bardach & Klassen, 2020). However, both research articles were
qualitative and did not require the interpretation of statistical or
numerical information, which may, in part, explain this finding.

The findings based on linear regression showed that the pro-
portion of variance in the ME average grade explained by the four
factors was 0.24. This finding indicates that a quarter of the varia-
tion in the ME average grade was explained by higher- and lower-
order cognitive processing skills and the specific skills required to
respond to items based on theoretical and empirical articles. The
strongest predictor was applicants' score in the Theoretical factor,
which reflects their skills to understand and compare theories.
When predicting ME grades in singular subjects, the Theoretical
factor was almost always the only significant predictor. This is
understandable, as the current national curriculum for Finnish high
schools underlines themultidisciplinary and research-based nature
of psychology, health education, and social studies, as well as their
goal of developing students’ ability to gain a deep understanding of
reflective information (Finnish National Agency for Education,
2019). Together, the findings linking the four factors extracted
from the VAKAVA exam and ME grades indicated that the ME
average grade had the greatest overlap with the skills needed to
succeed in the VAKAVA exam and that the Theoretical factor stood
out from the other factors with its stronger link to ME grades.

8.2. Practical implications

The results of this study showed that the source materials
played a significant role in the multiple-choice question format, as
they largely determine the questions that can be formulated based
on them. The qualitative and quantitative analyses indicated that
the theoretical article allowed the design of particularly demanding
questions that required higher-order cognitive processing andwere
difficult for the applicants, thus increasing the discriminative po-
wer of the exam and helping to identify those applicants with
strong cognitive processing skills. On the other hand, the items
based on the empirical article mainly required lower-order cogni-
tive processing skills. Therefore, the use of such an article as the
sole source material could place too much emphasis on identifying
trivial factual information, which has been a concern regarding the
multiple-choice question format (Masters et al., 2001; Van Der
Vleuten, 1996).

Because of the large share of items assessing lower-order pro-
cessing, it was possible to receive scores from the VAKAVA exam
that were high enough to proceed to the next phase of student
selection in some ITE programswithout responding correctly to any
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items requiring higher-order cognitive skills. These findings un-
derscore the need for the faculties creating the entrance exams to
apply the knowledge to the content and structure of multiple-
choice exams and to make a determined effort to increase the
number of items requiring higher-order processing skills. Higher-
order cognitive skills are essential in the teaching profession
(Mets€apelto et al., 2021), as Finnish teacher students are supposed
to absorb the epistemology and ontology of all elementary school
subjects and be able not only to consume but also produce peda-
gogical knowledge (Krzywacki et al., 2015).

The selection of sourcematerials also affects what other skills, in
addition to lower- or higher-level processing skills, the applicant
needs to respond to the exam. For instance, the questions in the
VAKAVA exam are based on scholarly articles, thereby also
requiring scientific reading skills. If the mathematical skills of the
prospective teachers are considered critical for future teachers, the
materials should preferably include quantitative content. There-
fore, we recommend considering the broader set of desired skills
required for the exam and selecting source materials based on this
consideration. Of note, because good performance in the VAKAVA
exam requires many cognitive skills, and the exam is based on the
source material distributed on-site, it is difficult to prepare for the
VAKAVA in advance. However, reading and analyzing diverse sci-
entific texts that contain academic argumentation and reasoning is
likely to help applicants perform well in the exam.
8.3. Limitations and methodological reflections

The focus of this study, the VAKAVA exam, is used as an
admission tool in student selection, so it is re-designed every year.
Although the process of designing the exam is similar from year to
year, the actual content and source materials vary annually.
Therefore, the extent to which the findings (e.g., the distribution of
items representing lower- and higher-order processing skills) of the
study are reproducible and represent the exam over a longer period
of time is unclear. Future studies should aim to replicate our
findings.

The key focus of our study was to examine the cognitive level of
items in the exam, which was accomplished by categorizing
multiple-choice questions using the RBT as a conceptual frame-
work. However, it should be noted that we did not have access to
the actual mental processing of the applicants, so the specification
of the required cognitive processing skills was necessarily an
approximation of such skills. To avoid overestimating the propor-
tion of items classified to a higher-order cognitive level, we clas-
sified the multiple-choice items including elements of higher-order
cognitive processing at a lower level if it was sufficient to solve the
problem. Therefore, we believe that our evaluation of the cognitive
level of the VAKAVA exam was realistic.

We adopted a mixed methods approach, as there was no pre-
vious structural validation or background theory behind the
VAKAVA exam. Therefore, the factor modeling was exploratory by
nature, even when conducted with CFA. Achieving an excellent
model fit was not possible, and somewhat lower fit indices were
accepted (Hair et al., 2011). Triangulating qualitative and quanti-
tative methods was, however, essential to investigate the content
and structure of the exam and allow theoretical interpretations and
comparability to findings from prior studies (cf. Newton & Martin,
2013). Finally, our VAKAVA exam data did not include background
information about the applicants. We do not know whether the
findings are moderated by important background factors, such as
the applicants’ gender, age, or prior education. These issues remain
to be investigated in future studies.



Factor Factor

Item 1 2 3 4 Item 1 2 3 4
1_6 .45* �.04 .14* �.00 8_5 �.00 .48* .21* .05*
2_1 .48* .02 .13* .03 9_1 .03 .38* �.09* �.02
2_2 .33* .05* �.04* .00 9_2 .09* .27* �.10* �.05*
2_5 .34* �.04 .00 �.03 9_4 .05* .36* �.10* �.01
3_6 .36* .11* .23* �.01 9_5 .02 .60* .04 �.03
3_9 .42* .06* �.00 .10* 9_7 .02 .54* .02 .01
3_11 .37* .03 .00 .14* 1_4 .24* .01 .34* .10*
3_12 .22* .03 .13* �.02 1_5 .10* .20* .37* .14*
3_13 .44* .06* �.15* .02 1_8 .07* �.03 .55* .17*
3_14 .40* �.05* .17* �.03 1_9 �.07* �.09* .51* .15*
3_25 .38* .05* .07* .03 1_10 .21* .09* .33* .23*
3_30 .44* �.08* �.06* .07* 2_6 .08* .05 .33* �.08*
3_31 .33* .07* .14* .02 3_2 .01 .07* .32* �.10*
3_32 .42* .11* �.12* �.02 3_10 .09* .02 .23* .06*
3_35 .50* �.10* �.21* .07* 3_15 .06* .04 .38* �.05*
3_36 .34* .09* .16* �.03 3_17 .02 .04 .39* .00
3_37 .46* �.11* �.02 .03 3_22 �.43* �.09* .56* �.03
4_3 .21* �.03 �.04 �.02 3_27 �.20* �.04 .74* .06*
5_5 .28* .16* .08* .06* 3_29 �.13* .09* .25* .06*
6 .26* �.00 .04 .04* 3_33 .06* .06* .47* �.03
11_2 .29* .08* .02 .03 3_34 .02 .24* .41* �.02
5_2 .11* .17* .12* .01 11_1 �.09* .21* .29* .24*
5_6 �.04* .10* �.01 .05* 11_5 .13* �.01 .05* .16*
7_1 .22* .47* �.07* .02 12_2 .05* �.14* .00 .57*
7_2 �.03 .55* .13* .01 12_3 .03 .02 .06* .36*
7_4 .16* .49* �.02 .00 12_5 .02 .04* �.04* .34*
7_5 .09* .37* .10* .04 13_1 .07* .26* �.16* .37*
7_7 �.09* .49* .24* �.01 13_2 .04* .23* �.03 .39*
8_1 .04* .47* .16* .02 13_3 �.03 .14* .06* .23*
8_2 �.09* .59* .32* .05 13_5 .00 .21* .01 .39*
8_4 .17* .36* .11* .09* 13_6 .05* .26* .01 .39*
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9. Conclusion

This study provides novel insights for understanding and
improving ITE admission processes. The VAKAVA exam is an
optional path to ITE for applicants whose ME grades are not high
enough to proceed to the second phase of the admissions process. A
very high correlation between VAKAVA scores and ME grades
would indicate that those who failed in the ME would also fail in
the VAKAVA exam. However, the moderate correlation observed in
this study shows that some applicants succeed well in one and fail
in the other, thus providing a real alternative path for proceeding in
the admissions process. The weak or moderate correlations be-
tween VAKAVA exam scores and ME grades are likely explained by
the different skill sets required for each test. While the ME assesses
students' learning outcomes across several years in upper sec-
ondary school, requiring both cognitive and non-cognitive skills
(e.g., persistence; Kupiainen et al., 2016), the VAKAVA exam as-
sesses applicants' cognitive processing skills that have links to fast
processing speed, memory, and reasoning abilities (Kail, 2000). In
future, investigating the two-phase admission process as a whole
with the non-cognitive phase included in the examination would
be important to understand how current selection tools work, what
kinds of students they select for teacher education and, ultimately
what is the predictive validity of the admission phase to student
teachers’ performance in ITE and in teacher profession.

The current study is based on a total population of 6074 ITE
applicants, thus making this research unique and the findings
generalizable. Specifically, it provides new findings about the
multiple-choice format in student selection for ITE and has pro-
duced critical information for development work on admission
processes (Baghaei et al., 2020). As such, it is connected to an
increasing number of studies that have recently investigated
different approaches to select students for ITE in different inter-
national contexts and educational systems(Klassen & Kim, 2021).
These include situational judgment tests (Bardach et al., 2021) and
multiple mini-interviews (Mets€apelto et al., 2022). The accumu-
lating evidence base indicates that cognitive and non-cognitive
attributes assessed at the student selection phase significantly
predict student teachers’ performance in ITE, such as in practicums
(Klassen & Kim, 2019), signaling the importance of continuing ef-
forts to investigate student selection for ITE in the future. Our study
strengthens the research basis of student selection, but the results
can also be applied more broadly when designing and applying
multiple-choice questions in educational assessment.
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