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Abstract—Students’ ability to solve problems that require
higher order thinking skills is not just necessary but also a
sufficient condition in our quest for training students who have
the skills and competencies to compete effectively both at the
national and international levels. Achieving SDG4 is
underpinned by examining how UNESCO’s sustainable
competencies with emphasis on systems thinking, anticipatory,
normative, strategic, critical thinking, self-awareness, and
integrated problem-solving competencies are integrated or
understood within the classroom context. Despite the
integration of problem-solving into the Swedish school
curriculum, students’ performance in this area has not been as
expected. This study, therefore, examines the problem-solving
attitudes of Swedish students and its implications for teacher
training and development. Using a survey design and the
Problem-Solving Attitude Inventory (PSAI) data was collected
from 432 (primary, lower and upper secondary) students.
Descriptive and inferential (ANOVA) statistics analyses were
conducted to examine the problem-solving attitudes among the
different grade levels. The results show that two of the
constructs (problem-solving tendency, personal control) were
statistically significant., F(2, 429)=5.007, p=0.007 and
F(2,429)=3.071, p=0.047 respectively. The constructs
(problem-solving confidence and avoidance style) did not show
any statistically significant difference, F(2, 429) = 1.609, p =
0.201 and F(2, 429) = 0.484, p = 0.616 respectively between
school levels. The results show that primary school students
ascribed more positively to the items in the four constructs as
compared to their lower and upper secondary peers. Personal
control was the main contributing construct and had a direct
influence on the other constructs. The ANOVA also showed a
significant difference between gender and problem-solving
attitudes with males ascribing more positively to all the four
constructs except personal control. The results provide critical
implications for teacher training and development. The
conceptual framework shows that there is a need for teacher
training programmes to equip teachers on how to change or
influence students' self-control characteristics. We suggest the
use of contextual and challenging activities to help enhance
students’ personal.-control construct.
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I. INTRODUCTION

Developing student's problem-solving skills,
perceptions and attitudes have become necessary in many
classrooms, especially in heterogeneous classrooms with
students from diverse backgrounds, ability and needs [1].
Problem-solving has therefore become an integral
component of instruction and understanding students’
problem-solving attitudes is important in our quest for
training teachers who can help students develop these
skills. Students’ ability to solve problems that require
Higher Order Thinking Skills (HOTS) has been
scrutinized by many national and international studies [1],
[2], [3], ; [4]. In many countries problem solving is not
integrated into the teaching and learning of the different
school subjects but students are introduced to it or taught
separately [5]. In Sweden, the school curriculum provides
a clear framework for promoting students’ problem-
solving skills and competencies and stated that “school
should stimulate pupils’ creativity, curiosity and self-
confidence, as well as their desire to explore their ideas
and solve problems” [6]. However, like in most other
countries, the guidelines and principles for integrating or
teaching problem-solving have not been made explicit.

It is therefore not surprising for [7] to argue that
while Swedish national tests have a lot of problem-
solving questions, teacher-designed tests usually contain
a small proportion of such questions. Despite the
importance of students developing an understanding of
basic concepts and lexicons appropriate for learning,
providing challenging activities to help students boost
their problem-solving skills is paramount. However,
critical analysis of the 2019 PISA and previous years’
results have shown that just about 53% of students from
participating countries were able to solve problems
requiring problem-solving skills [4]. Similarly, an
analysis of TIMSS results from 2007 to 2019 also shows
that generally, students’ performances in tasks requiring
problem-solving skills were far below their performances
in tasks that require the solving of routine problems [3].
In Sweden research by [8] also shows that the



performance of Swedish students in PISA and TIMSS has
been plummeting over the years and students' problem-
solving competencies have not been encouraging.
According to [9], although research on problem-solving
has progressed considerably, there is evidence that
researchers and for that matter, their research output still
struggle to specify how to develop students’ problem-
solving skills and abilities. [10] are however of the view
that the problem-solving performance and competencies
of the learner depend on their attitudes and beliefs.
Similarly, research by [11] has also shown that the
individual learner’s ability to deal with barriers when
dealing with non-routine problems does not only depend
on their previous knowledge, abilities, skills and
competencies but also on their attitudes/perceptions and
beliefs which shape their conceptions and dispositions
about the concepts under consideration.

II. RESEARCH OBJECTIVES AND QUESTIONS

Although it may be difficult to change perceptions
and for that matter attitudes over time, understanding the
problem-solving attitudes of the learner will help in
developing activities that can help improve their problem-
solving competencies. The current study, therefore,
adapts the Expectancy Value Theory (EVT) to explore
students' problem-solving perceptions and their
implications for teacher education and development. The
overarching research question guiding the study is what
are students (primary, lower and upper secondary)
perceptions about problem-solving confidence, personal
control, avoidance style and problem-solving tendency?
The specific research questions are;

1) Is there any difference between students'
problem-solving perceptions and their school
level?

2) Is there any difference between students'
problem-solving perceptions and their gender?

3) What are the implications of these perceptions for
teacher training and development?

III. THEORETICAL FRAMEWORK

A. The concept of problem-solving

There is a plethora of research on the need for
promoting effective teaching and learning in our schools,
and problem-solving has been discussed extensively in
the literature as one of the effective and fundamental
methods for teaching [12]. Problem-solving has been
defined differently by many researchers, for example,
[13] described problem-solving as “an activity that
involves the students’ engagement in a variety of

cognitive actions including accessing and using previous
knowledge and experience” (p. 510). Similarly, [14] also
defined problem-solving as “the art of dealing with non-
trivial problems which do not yet have a known, routine
solution strategy to the student, but which provide
opportunities for the student to develop new solution
strategies” (p. 405). That is problem-solving is the
process of solving non-routine problems in which the
problem solver (learner) could not just tell the answer
without engaging in a variety of cognitive actions. It is
anticipated that during such engagement students develop
the competencies that they need to think critically and
analyse issues from different perspectives to have a
holistic picture and understanding of the issue under
discussion.

Different problem-solving frameworks are
distinguishable in the literature. One of the most
commonly used frameworks is that of [15], [16]. Polya’s
framework consists of four strategies; understanding the
problem (identifying the known and unknown variables),
devising a plan (choosing strategies for responding to
what is asked), carrying out the plan (implementing the
plan) and looking back (checking the plan and solution).
Teaching students or helping students to develop
problem-solving skills revolves around our understanding
of the fundamental principles of problem-solving as
developing problem-solving skills and competencies
takes time and it can be challenging for some students
who are not used to this approach or new method.
However, despite the challenges, the benefits associated
with these skills are well documented in the literature. As
highlighted above it does not only help in creating
students who are critical thinkers but helps them to be
innovative in their learning process [17]. The ever-
changing needs and aspirations of society require people
who can conceive, design, implement and operate
solutions that are relevant to the current situation and also
help us understand how things will look in the future.
Such information and competencies are needed to
understand the unfolding patterns and changes in our
societies and the world at large.

B. Understanding student's attitudes toward
problem-solving

The concept of learners’ attitudes has been researched
extensively and most of these studies have shown a direct
relationship between students’ attitudes towards the
learning of a particular subject and their performance. The
terms perceptions and attitudes have been used
interchangeably by some authors and researchers in the
quest for explaining what it means. However, for this



study, since the emphasis is on students who were asked
to indicate how they agree or disagree with several
statements from their perspective rather than how they
will react to a given phenomenon or situation, we assume
that the use of perceptions is most appropriate. That is,
these perceptions will lead to attitudes which will change
the behaviour of the student. For this study, the concept is
conceptualized not to just know students’ perceptions or
attitudes toward problem-solving but also the
implications of this for teacher training and development.

It is evident from the above discussion that problem-
solving skills and competencies have a prominent role in
the Swedish national curriculum at all levels. Teachers in
their quest for helping students develop these skills have
not been explicitly conceptualized into the school
curriculum, but teachers are expected to integrate these
into their teaching, teachers need to understand the kind
of perceptions that these students have about problem-
solving. As highlighted by [18] attitudes are dispositions
to like or dislike objects, persons, institutions, or events
and these attitudes and dispositions are usually influenced
by the kind of perceptions that the individual has and this
intention influences their behaviour and ability to cope or
work with such concepts. [19] suggested that: “...attitudes
are made up of effective components consisting of your
emotional reactions toward the attitude; a cognitive
component consisting of your thoughts and beliefs about
the attitude object; and a behavioural component,
consisting of your actions or observable behaviour toward
the object” (p. 229).

C. Expectancy Value Theory

Designing and developing complex hand-on-activities
helps in generating problem-solving skills and
competencies as such activities allow students to combine
different knowledge and thinking skills [20]. However, it
is worth noting that the design and development of such
activities could not yield the expected results if the
perceptions and attitudes of these learners are not known.
For example, drawing on [21] Expectancy Value Theory
(EVT) students’ beliefs about success in learning or using
a particular method has a direct impact on their learning
as lower utility values usually predict lower learning
aspirations [22]. EVT provides three motivation
questions; expectancy, values and goals, and students will
normally before they start any task or use any method ask
“Can I do this task?”; “Do I want to do this task and
why?”; and,“What do I have to do to succeed on this
task?” [23]. [23] further argued that the individual
student’s expectancies for success, subjective task value
and ability beliefs for success is very cricual in the

teaching-learning process. Motiovation which is a critical
component for students learning is directly linked to the
student’s expectancies for success and the utilitarian
motive behind the concept that the student is learning or
introduced to. One one of enhancing students motivation
is through the deliberate attempt of providing activities
that will help shape the individual student’s personal
control. Personal control or self-efficacy is therefore
critical in understanding how learners approach a
particular problem. [24] and [25], [26] and others have
argued that there is a direct relationship between the
individual learner’s personal control or self-efficacy and
their attitudes toward problem-solving. The use of EVT
will provide some understanding of how the responses of
the learners to the different questions shape their energy,
attention and self-regulated actions which will, in turn,
provide some valuable information about the kind of
support they will need.

D. Overview of the Swedish teacher education
system

The Swedish educational system and for that matter
the teacher education system “the Swedish Model” has
gained a global reputation and many countries have
adopted the principles underpinning the Swedish system.
The unique characteristics of the Swedish system have to
do with the fact that the system is publicly driven and
underpinned by the principle of quality education for all
which is consistent with SDG 4. This is enshrined in the
Swedish Code of Status “the education provided in each
school form and the leisure-time centre should be
equivalent, regardless of where in the country it is
provided” [27]. As highlighted above and reiterated by
[28] the declining PISA results and politically motivated
constraints brought about several reforms with the hope
of better accountability for quality education. The
renewal of Swedish teacher education is dated back to the
1940s with particular emphasis on the progressivist and
educational science orientation [29]. However, in the
early 1990s there was a partial change with emphasis on
subject knowledge in teacher education where the
academic orientation with the call for well-educated
subject teachers became the order of the day.

In the year 2001 the country’s teacher education
system revisited the progressivist paradigm with the
overall aim of realigning the role of the teacher as a result
of the rapid social changes. In 2011 there was a
resurgence in the academic orientation with the return of
separate programmes for grades 1-3 and 4-6 and subject
teachers for grades 7-9 or upper secondary [29]. From the



above, it can be argued that the Swedish teacher education
system has been characterized by two main traditions: the
seminar and academic traditions. The seminar traditions
are for young pupils and the academic tradition is for
teachers teaching older learners. The need for tested
experience through the seminar tradition and a strong tie
to research through the academic tradition. As highlighted
by [30] the seminar tradition is to model behaviour while
the academic tradition strives to gain knowledge of
subject matter and conduct independent studies. Despite
these changes and challenges in the teacher education
system, the issue of quality education and teacher training
has been paramount in all the traditions and this is
consistent with what [31] said that “the quality of an
education system cannot exceed the quality of its
teachers” (p. 16).

Despite the different routes, Swedish teachers at
each level use a decentralised -curriculum were
developing students' problem-solving is centrally placed.
That is the current curriculum encourages teachers not
just to see problem-solving as content and knowledge but
also as a competency that every learner should acquire.
However, research by [32] and others have shown that the
specification of the competencies and how to teach
problem-solving has not been made explicit in the
curriculum, hence teachers are free to decide how and
when they teach problem-solving. Hence, understanding
the problem-solving perceptions of students could be an
important framework for helping teachers in designing
innovative lessons and activities that promote higher-
order thinking among students and also help change
students' problem-solving attitudes and behaviours.

E. Teachers supporting students develop
problem-solving skills

The role of the teacher in helping students develop
problem-solving skills and competencies cannot be
underestimated especially in socially, economically and
culturally diverse classrooms. These differences in
students’ backgrounds not only influence their learning
abilities and expectations but also requires teachers who
are trained to handle these differences. It is for this reason
that [33, p.6] argued that; certain aspects of our way of
life, certain kinds of knowledge, certain perceptions,
attitudes and values are regarded as so important that their
transmission to the next generation is not left to chance in
our society but entrusted to specially-trained
professionals (teachers) in elaborate and expensive
institutions (schools). [34] in their analysis of the
knowledge of instructional strategies expressed by
Swedish technology teachers, established that despite the
differences in teaching methods and the use of different

instructional strategies among Swedish teachers, the
paramount focus has been on problem-solving and the
designing of activities that will help students develop
their problem-solving skills and competencies. Apart
from the importance of understanding the perceptions of
students and how these perceptions influence their
attitudes, in our quest for providing support that could
help them develop their problem-solving skills and
competencies, the issue of inequality is another major
factor that can undermine the teacher’s effort in
supporting students.

In Sweden like in most other countries, there has been
several curricula restructuring to improve students
learning and standards. The introduction of the new
curriculum in 2011, [35] reiterates the fact that despite the
numerous advantages associated with this curriculum,
there is the risk of reproducing inequality in schools as
there is a greater division between vocational and
academic education curricula. He is of the view that the
two programmes attract different types of students with
the vocational educational programme attracting most
students from lower socio-economic backgrounds. Such
inequalities may hinder our quest for training and
developing students who have problem-solving
competencies and can solve problems that require some
higher-order thinking skills. However, understanding the
perceptions and attitudes of students toward problem-
solving is critical in developing challenging and
motivating activities that can help students develop the
needed problem-solving skills. That is, understanding the
individual learner’s control, problem-solving confidence,
and approaches/avoidance style will help the teacher to
understand the background characteristics of his/her
learners when designing the content of the lesson.

In addition to this, scaffolding is considered one of the
innovative approaches to helping students develop
problem-solving skills as it helps students to learn
problem-solving skills and solve problems independently.
Scaffolding includes the provision of support and
guidance by a knowledgeable individual to help bridge
the individual learner’s Zone of Proximal Development
(ZPD) [36]. However, as highlighted by [37] it is worth
noting that scaffolding works well when the task or
activity used or given to the learner is at the appropriate
level within the learner’s ZPD for the scaffolding
experience to be successful and foster the knowledge
development process. It is for this reason that the
researchers are of the view that understanding the
problem-solving perceptions and attitudes of students is
crucial in our quest for helping students develop problem-
solving skills. Using the EVT as a lens we envisage that



the findings from this study will add to the existing
literature on how students experiences and perceptions for
success and beliefs about the ability to succeed are among
the strongest psychological predictors of performance

[21].

IV. METHODS

A descriptive survey design was used and a total
of 432 students from different Swedish primary, lower
and upper secondary schools completed the survey
instrument online. The Problem-Solving Attitude
Inventory (PSAI) was adapted for the study. The original
questionnaire has 18 questions used for measuring
students’ attitudes towards problem-solving. The
instrument was translated into Swedish and the content
was validated to suit the Swedish language and context.
The instrument was first piloted with some 20 students
after which more changes were made to the the language
reliability. The has 18 questions categorised under four
constructs personal control (five questions), problem-
solving confidence (six questions), approaches/avoidance
style (four questions) and problem-solving tendency
(three questions). The current study used a 5-point Likert
scale (i.e.1=strongly disagree ... 5 = strongly agree) to
measure the respondents' perception to each of the
questions. The four constructs are interconnected to help
understand the students' problem-solving perceptions and
their implications for teacher training and development
and this is represented in the conceptual framework
diagram below. Our initial conceptual framework was
that teacher training and development should have a
direct influence on students' problem-solving attitudes.
However, after the data analysis and critically examining
the results, it was observed that personal control was the
single most important construct that could influence the
learner’s problem-solving confidence, avoidance style,
problem-solving tendency and for that matter the
student’s problem-solving attitudes.

Problem-
solving
Confidence

Teacher
training &
development

Problem -
solving
tendency

Problem -
solving
attitudes

Approaches/
avoidance

style
Figure 1: Conceptual Framework

As highlighted above, the sample for this study
included some 432 students and the background
characteristics of the participants are depicted in Table 1
below. To check for the internal consistency of the scales
Cronbach Alpha analysis was conducted, and a reliability
result of 0.88 was achieved was considered to be
sufficient [38]. A Pearson correlation was conducted to
examine the correlation between the constructs and even
though there was a positive correlation between the
different constructs, the correlation between personal
control and  problem-solving confidence and
approaches/avoidance style was highest which is 0.74 and
0.63 respectively. Hence, we concluded that teacher
training and development programmes should aim at
influencing students' personal-control or self-efficacy
constructs as this will intend to change their problem-
solving confidence, tendency, and attitudes in general as
depicted in Figure 1.

TABLE I
DEMOGRAPHIC CHARACTERISTICS OF
PARTICIPANTS
Personal Information Number of
Participants
Gender
Male 197 (45.6%)
Female 221 (51.2%)
Other 14 (3.2%)
Total 432
School Level
Grundskola Primary School) 43 (10%)

Grundskola(Lower Secondary) 209 (48.4%)
Gymnasieskola(Upper 180 (41.7%)
Secondary) 432

Total




The results were exported into SPSS for analysis
and a normality test was conducted to be certain of the
kind of analysis to be done. The normality test showed
that the data was normally distributed hence the need for
a parametric test. Both descriptive (frequencies) and
inferential statistics (ANOVA) were conducted to
measure students’ perceptions across the three (primary,
lower secondary, upper secondary) school levels. Three
ethical considerations (informed consent, anonymity and
voluntary participation) were adhered to and these were
negotiated through the school heads, teachers, and
parents. The data collected had no traceable questions and
the names of the schools and students involved were not
collected during the data collection process.

V. RESULTS

A. RI: Is there any difference between students’
problem-solving attitudes and their grade level?

To answer the first research question, by examining
students' problem-solving attitudes based on the four
constructs (problem-solving confidence, personal control,
avoidance style, and problem-solving tendency) we used
both descriptive statistics (frequencies) and inferential
statistics (one-way ANOV A) to measure the relationship
between school level, gender and problem-solving
attitudes and the results are depicted in Tables 1 and 2.

TABLE II
ONE-WAY ANOVA OF SCHOOL LEVEL AND
PROBLEM-SOLVING PERCEPTIONSS

Constructs Sum of Df Mean F Sig
squares square
Problem- Between 55.84 2 27.9
solving Groups 5.0 0.007
Tendency Within 23922 429  5.58
Groups
Problem- Between 57.25 2 28.6
solving Groups 1.6 0.201
Confidence Within 7631.9 429 178
Groups
Personal Between 81.78 2 40.9
Control Groups 3.1 0.047
Within 5712.2 429 133
Groups
Avoidance Between 7.11 2 3.56
Style Groups 048 0.62
Within 3148.8 429 734
Groups

* All constructs were statistically significant p<0.05

The ANOVA results indicate that two of the
constructs (problem-solving tendency, personal control)
are statistically significant, F(2, 429) = 5.007, p = 0.007

and F(2, 429) = 3.071, p = 0.047 respectively. On the
other hand the constructs (problem-solving confidence
and avoidance style) did not show any statistically
significant difference, F(2, 429) = 1.609, p = 0.201 and
F(2,429)=0.484, p=0.616 respectively. However, there
is a significant mean difference in the mean scores
between the three groups and the four constructs. For
example, although there was no statistical difference
between school level and problem-solving confidence the
descriptive statistics show that primary school students
(mean=3.5) ascribed more positively to these statements
than their colleagues at the lower secondary (mean=3.3)

and upper secondary (mean=3.26) levels. Similarly, there
was no statistical difference between school level and
avoidance style but the descriptive statistics show that
primary school students (mean = 3.8) are more likely to
look for alternative ways of solving a challenging
problem than students at the lower secondary (mean =
3.4) and upper secondary (mean = 3.36). On personal
control, the results indicated that primary school pupils
(mean=3.6) also expressed more personal control than
their colleagues in the lower secondary (mean=3.42) and
upper secondary (mean = 3.56) levels. The above
indicates that there is a direct relationship between
personal control and the other three constructs, and this,
in turn, shapes the problem-solving attitudes of the
learner.

B. R2: Is there any difference between students
problem-solving perceptions and their
gender?

TABLE III

ONE-WAY ANOVA OF GENDER AND
PROBLEM-SOLVING PERCEPTIONS

Constructs Sum of Df Mean F Sig
squares square
Problem- Between 14.80 2 7.40
solving Groups 1.31 0.27
Tendency Within 24332 429 567
Groups
Problem- Between  268.04 2 134
solving Groups 7.75 <.001
Confidence Within 7421.2 429 173
Groups
Personal Between 89.05 2 44.5
Control Groups 3.35 0.036
Within 5705 429 133
Groups
Avoidance Between  54.69 2 273
Style Groups 3.78 0.024

Within
Groups
* All constructs were statistically significant p<0.05

3101.3 429 7.23




Table 3 shows the result of one-way ANOVA (F
(2,429) = 1.305; 7.747; 3.348; 3.782, p =0.272; <0.001;
0.036; 0.024) for the constructs problem-solving
tendency, problem-solving confidence, personal control,
and avoidance style confidence, personal control, and
avoidance style respectively. The results show a
statistically significant difference between gender and the
last three constructs. A critical analysis of the descriptive
data shows that male students ascribed positively to all
the constructs apart from personal control where female
students indicated more positive attitudes than their
counterparts. The mean score of female students
perception of personal control (M = 3.52, SD=0.1.09) is
slightly higher than male students (M = 3.37, SD = 1.01)
and others (M = 3.49, SD= 0.98).

C. What are the implications of these
perceptions for teacher training and
development?

From Table 1 and 2 it is clear that students personal
control or self-efficacy plays a crucial the development of
problem-solving skills. It can therefore be argued that the
is the need for teacher education training and
development programmes to pay particular attention to
helping students develop good personal control or self-
esteem. There is also the need to critically examine
secondary school teacher training and development
programmes to incorporate innovative ways of helping
teachers at this level to support their student problem-
solving skills development. As highlighted above,
students perception of their problem-solving skill
and competencies were more positive at the primary
school level as compared to the their colleagues at
the lower and upper secondary levels. There may be
the need to examine the teacher training curriculum
at these levels to see if the combination of the
seminar and academic traditions could be useful in
training teachers who could help these students
understand the utilitarian motive of the concepts that
they will learn and also design and create activities
and tasks that will help improve their self-control
which may in-turn increase their problem-solving
confince and improve their problem-solving
attitudes in general.

VI. DISCUSSION

The importance of problem-solving skills and
competencies cannot be underestimated in our quest for
training students who understand learning as learning for

tomorrow’s world. Employers are interested in people
who can think imaginatively, and design innovative
methods of solving the many problems that society faces
today which are new. The push for STEM, STEAM and
STREAM programmes in schools reflects this new trend.
Our results confirm previous findings [25], [26] that
personal control or self-efficacy of students correlates
with their problem-solving tendency, problem-solving
confidence and avoidance style which in turn shapes their
problem-solving attitudes.

The results established that a major determinant
of students’ problem-solving attitudes is influenced by the
choices of the learner, the effort they are likely to put in,
their perseverance in the face of difficulties, and their
confidence in the individual’s personal-control factors
[24]. There was a significant difference between school
level and the constructs of problem-solving competence
and personal control with primary school students
ascribing more positively to the statements in these
constructs than their lower and upper secondary
counterparts. Similarly, the findings from the study
support the findings of other researchers, for example
[39] that there are gender differences in problem-solving
skills, attitudes and competence favouring males. It is,
however, interesting to note that similar to the findings of
[40] girls’ responses were more competent and showed
more personal control or self-efficacy than those of boys,
but this did not reflect in their responses in the other
constructs as expected.

The above results show that majority of the
students at each level ascribed positively to the items
under the different constructs. This suggests that these
students have a positive problem-solving attitude and this
could be a great asset in our quest for training students
who are critical thinkers and have higher-order thinking
skills that are consistent with UNESCO sustainable
competencies. However, it is worth noting that despite
these positive attitudes, the majority of the respondents
were not sure of how they will handle issues of personal
control, avoidance style, problem-solving tendencies and
problem-solving confidence as most results hover around
the mean of 3 and this has implications for teacher
training and development. Teaching teachers how to help
students  develop  problem-solving  skills and
competencies should be an integral part of teacher
education programmes with particular emphasis on
designing activities that are challenging and relevant to
the context and background characteristics of students.

The integration of the seminar and academic
traditions should be enhanced to provide these teachers
with both the academic and professional knowledge that



they need to be able to support students from a holistic
point of view. Developing problem-solving skills and
competencies can be challenging and takes time, hence
teachers should make deliberate attempts of teaching
students these skills and integrate them into their daily
teaching. The use of scaffolding and motivating students
to understand the utilitarian motive behind the different
concepts and principles that they are learning. This could
be achieved through the provision of authentic feedback
and setting up high expectations for students and
providing regular guidance on how to achieve these
expectations and the importance of these in their day-to-
day life as highlighted by the Expectancy value theory.

One of the main challenges in developing
students problem-solving skills is the designing of good
problem-solving tasks that are original, non-routine,
interesting, challenging and new to the students. It is
therefore imperative for teachers to make deliberate
attempts in looking for tasks and activities that could
stimulate students thinking and interest rather than just
requiring them to find a solution. That is why we suggest
that teachers need to conduct a need analysis to examine
the background characteristics of their students and also
examine the contextual factors when designing their
activities as not all activities will work out well for each
student or group of students. Students are motivated and
more willing to engage and learn new concepts when
context problems, that is problems in which the problem
situation is experientially real to the student [41]. The
conceptual framework for this study, therefore, calls for a
new dimension in our quest for helping students develop
problem-solving skills and competencies. As highlighted
by [21] students' self-control or efficacy is the strongest
psychological predictor of performance and achievement
and these relations are evident in children as young as first
grade and strengthen across age, there is the need to train
teachers on how to positively influence students personal-
control construct as this will intend to have a positive
influence on the other constructs. From the results, it is
clear that students' personal-control construct was very
positive among primary school pupils but decreases as
they progress which contradicts the assertion by [21] that
students' personal control, expectancy and values
strengthen as they grow. The results show that lower and
upper secondary school students' personal-control and
problem-solving tendencies were lower than that of
primary school pupils. This, therefore, calls for teachers
and for that matter teacher education programmes to
critically examine how to design lessons and activities
that will help influence students' personal control
positively across ages.

VII. CONCLUSION

Quality education linked to improved student
achievement has been burgeoning in the
international literature in response to the demand of
society for improved teaching and learning
strategies. In addition to this, both national and
international (e.g. PISA and TIMSS) results have
shown that in Sweden like in most other countries
students’ performance in higher-level tasks designed
to assess applications of non-routine problems has
not been encouraging. We conclude by saying that
learning through problem-solving has a lot of benefits but
it can be challenging considering the cognitive drills that
one has to go through. However, as one grows his/her
cognitive abilities develop and hence are expected to be
motivated to engage in more cognitive drills. However,
the results tell us something different and the question we
are contemplating is why students' personal control,
problem-solving  tendency and  problem-solving
competence reduce as they grow or move to higher grade
levels? Is it because of lack of motivation, the nature of
activities used, much emphasis is placed on grades at the
higher level, over-reliance on textbooks, or lack of
understanding for learning for tomorrow’s world? These
questions have implications for teacher training and
development, and there is the need for a deliberate attempt
on the part of teacher educators and teachers to provide
more opportunities for all students to develop their
problem-solving skills and competencies. It is
recommended to pay attention to problem-solving at
lower and upper secondary school levels and the
textbooks used at these levels should use contextual,
interesting and challenging problems that students will be
much interested in to help develop their interest and
improve their self-control.
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