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Background: Because research shows that reducing problem solving skills causes problems such as
reduced academic achievement and academic achievement in elementary students. Although these
dimensions and constituent components have been identified, there is a research gap in the
psychometric study of these characteristics in the study population. Understanding the dimensions
and components of it is very important. The question is, what are the components and dimensions of
the elementary students' problem-solving skills questionnaire?

Aims: The aim of this research was to study the psychometric properties of the problem-solving
skills questionnaire Heppner and Petersen in primary school students of Birjand

Methods: The method of the present study was correlation in terms of the purpose of the application
in terms of the nature of the data. The statistical population of the present study included all male and
female students in the sixth grade of elementary school in Birjand who were studying in public and
non-public schools in the 98-99 academic year. 245 people (92 boys and 149 girls) were selected by
multi-stage random cluster sampling. Participants answered the Hepner (1982) problem-solving
skills questionnaire and Solomon and Rothblum (1984) academic procrastination questionnaires in a
single session, in a classroom performance with the same arrangement of tools, respectively.
Results: confirmatory factor analysis was used to evaluate the construct validity of the problem-
solving skills questionnaire. The results of confirmatory factor analysis showed that the three-factor
structure of the scale has an acceptable fit with the data and all the fit indices also confirmed the fit
of the model. (y/df=2.56¢ GFI=0.97, NFI=0.96, NNFI=0.97, CFI=0.97). Also, in order to estimate
the divergent validity, the results of independent t-test showed that the average problem-solving skills
of the non-procrastinating group was about 16 points higher than the procrastinating group (P < 0.05).
Also, the reliability of the components and the whole scale of problem-solving skills (self-confidence
in problem solving: 0.80, tendency- avoidance problem: 0.78, personal control: 0.70 and problem-
solving skills: 0.91) using Cronbach's alpha methods were appropriate

Conclusion: Overall, the results of the present study provided evidence for the validity and reliability
of the Problem-Solving Skills Questionnaire as a tool for assessing students' problem-solving skills
and can be used by researchers, therapists and academic advisors.
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Extended Abstract

Introduction

The main task of the Ministry of Education as a
government agency is to nurture committed and
efficient human resources to enter society, in which
case Mathematics plays a vital role. Because humans
face various problems and the existence of a problem
IS an unavoidable thing in people's lives, learning to
solve a problem is one of the most important goals in
learning mathematics (Kleiber, 2012) According to
the definition, problem solving is a cognitive process
to find the right solution to achieve goals (Messner,
2006). In this definition, problem solving is
considered as an intelligent, rational and purposeful
activity. Many consider the problem-solving process
as the most prominent example of thinking. This
process provides effective and potential solutions for
an issue or problem and increases the possibility of
selecting effective solutions from different solutions.
Not only is problem solving regarded as the highest
form of learning, but also the process by which the
learner learns new things by combining pre-learned
rules. When a person is faced with a problem, he or
she tries to find a solution to his or her knowledge and
experience and during the process of thinking he
examines a combination of his learned skills or rules
in, which can be adapted to the new situation and be
the solution to his or her problem. Therefore, not only
does he solve the problem, but he also learns new
things (Gagen, 2010). In this regard, problem solving
has several consequences, such as increasing people's
ability in the field of technical, social, cognitive,
managerial, research and educational skills (Hot Ko
et al, 2008); Mutual interaction with the environment
and the growth of scientific judgment and
reconstruction of thinking (Jahanipour, 2007);
Predicting, planning, decision-making and solving
problems of daily life (Phonapikat et al, 2014) and
adapting, adjusting and competing and having self-
confidence (Akinsola, 2008). According to Akinsola
(2008), problem solving skills includes the following
stages: perceiving oneself, defining a problem, listing
different solutions, deciding on the most appropriate
solution, and trying the chosen solution (Bell and de
Zorella, 2009). Persley and McCormick (1995; cited
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in Saliskan, Selcak and Orwell, 2010) regard problem
solving as a linear and hierarchical process in which
each step includes signs of another stage that are
connected in a chain and has four stages of problem
understanding, planning, program application, and
looking back and reviewing. Each stage is considered
as a separate skill, which is known as problem-
solving strategies (Selkak et al, 2010). Many
researchers in the field of psychology have examined
the relationship between problem solving and
reasoning (Barbie and Barsalo, 2009 and Jotti, 2012),
character dimensions (Brett, 2005 and Granst et al.,
2020) the health (Milky et al., 2021 and White Field
et al, 2004), achievement motivation (Cassidi, 2002),
gender (Gardanio, 2001), satisfaction with life (Ashri
et al, 2013), impulsivity and reflection (Nejati and
Maleki, 2012), psychological well-being (Yousefi
and Sharif, 2011), motivation to learn and confidence
(Irahhamna et al, 2020), automation (Vika et al,
2020), problem-based learning (Hendriana et al,
2018); learning strategies and academic achievement
(Kurmaz, 2018 and Zarei and Marandi, 2010) And
emotional intelligence (Lee and No, 2017 and
Farmers et al, 2007). Numerous studies have been
conducted in recent years to assess problem solving.
Given the various aspects of problem-solving skills
that have been addressed above, the dynamic and
valid measurement of this complex structure seems
very important. So far, several tools have been
provided to measure this structure at an international
level. One of the most widely used in the field of
assessing problem solving skills is, Hepner and
Petersen's problem-solving skills scale (1982). It has
three components: confidence in solving problems
(11 items) (I can usually find a creative and effective
way to solve a problem), tendency- avoidance style
(16 items) (After solving a problem, | don't check
what is right or wrong), and personal control (5 items)
(I make sudden decisions and later regret them).
Today, in all activities, such as students' academic
activities, students are engaged in high-level thinking
and problem-solving skills, and in most societies,
everyone believes that boosting problem-solving
skills should be emphasized (Wu et al, 1996, quoted
by Aga Yousefi and Sharif, 2011). Given that
elementary school students are in a critical
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developmental period, these negative traits can be a
serious obstacle to achieving their academic goals.
And since little research has been done on the
psychometric properties of students ‘problem-solving
skills, conducting a study to provide appropriate tools
for identifying and measuring students' problem-
solving skills will be essential to solving their
academic problems. Therefore, the present study was
conducted to investigate the psychometric properties
of Hepner and Petersen (1982) problem solving
questionnaire in primary school students of Birjand.

Method

The present study was descriptive and correlated.
Factor analysis approach was used to check the factor
structure of the measurement tools. The statistical
population of the present study included all the
students of the sixth-grade girls and boys in primary
schools of Birjand, who were studying in
governmental and non-governmental schools in the
academic year 99-98. Of the 245 people (92 boys and
149 girls), 245 were selected by random multi-stage
cluster sampling. In the first stage, to select a sample,
first 20 schools were randomly selected from 30
public and non-public primary schools in Birjand,
then in the second stage, one class (Total 20 classes)
was randomly selected equally from each primary
school, and in the third stage, of each class, 12
students were randomly selected, and finally the
students were asked to answer the items of the scale
of Hepner and Petersen's problem solving skills
(1982) And the academic procrastination of Solomon
and Rathblum (1984) .In the following the
psychometric features of the mentioned tools are
discussed. A. The scale of problem-solving skills:
This scale was designed by Hepner and Petersen
(1982). It has 32 items, which are scored in the six-
degree liqueur spectrum from | totally agree (1) to |
completely disagree (6). This tool has sub-scales of
trust in problem solving (11 items); the tendency-
avoidance style (16 items) and personal control (5
items). In the present study, in order to examine the
validity of the sequence, a questionnaire was given to
several experts to determine which of the expressions
was not understandable, and after collecting their
comments, all the items were appropriate and no item
was removed. The scale was then applied to sample
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245 primary school male and female students to
examine its psychometric indicators. Academic
procrastination  Questionnaire-Student  Edition
(PASS): This questionnaire was designed by
Solomon and Ratblum (1984) and it has 27 questions,
with a five-degree liqueur scale and it is scored from
never (1) to always (5) and the procrastinations are in
the areas of preparing for the exam (Includes
questions 1 to 8), Preparing for academic assignments
(Includes questions 9 to 19), Preparing for end-of-
year study papers (Includes questions 20 to 27). Also
on this scale, the 25, 23, 21, 16, 15, 11, 6, 4, 2 items
are scored in reverse. In Chen's research (2017), this
scale had a significant correlation with the scale of
general procrastination (Tuckman, 1991). Also, the
reliability of this tool using the Cronbach alpha
method in Solomon and Rothblum research (1984)
for the total scale is 0.79, for the sub-scale of
preparation for the exam is 0.85, preparation for the
task is 0.86 and preparation for the end articles of the
semester is 0.89. In Chen, Shi and Wang's (2016)
research, the internal similarity of this scale was
achieved through the Cronbach Alpha method of 0.85
and through the Halving method of 0.75.

Results

Confirmatory factor analysis was used to examine the
validity of the problem-solving skills scale structure.
Confirmatory factor analysis was used using LISREL
software to confirm the factor structure of the
problem-solving skills questionnaire. The models
created in this research, including the 3-factor model
obtained from exploratory factor analysis, show the
underlying tool making with standard coefficients.
All items in the Problem-Solving  Skills
Questionnaire have acceptable coefficients. That is,
all materials had standard coefficients above 0.30 and
significantly loaded on the desired factors. In
addition, the correlation coefficient between the three
subscales was all significant, which is evidence of the
validity of its structure. Findings showed that the
three-factor model has a good fit. In summary, it can
be said that according to the acceptable values of the
fit indices of the measurement models, the
confirmatory factor analysis of the problem-solving
skills questionnaire using the structural equation
model, the adaptation of the collected data to the
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structure of three Showed the factor of exploratory
analysis, in other words, it was supported and
confirmed. Also, the study of factor loads of items
showed that all items have a significant relationship
with their factors. Therefore, the problem-solving
skills questionnaire with three factors and 32 items
has structural validity. The findings show that the
three-factor model has a good of fitness. In summary,
according to the acceptable values of the magnitude
of the measurement indicators, the confirmatory
factor analysis of the problem-solving skills
questionnaire using the structural equations model,
the adaptation of the collected data to the three-factor
structure of the exploratory analysis was shown and
in other words supported and confirmed it. Also, the
study of the factor loads of the items indicated that all
items have a significant relationship with their agents.
Therefore, the problem-solving skills questionnaire,
with three factors and 32 items, has a structural
validity. Also, the divergent validity of the problem-
solving skills questionnaire by comparing the average
score of problem-solving scores of two groups of
students with the academic procrastination and the
non- procrastination showed that the average score of
problem-solving skills of the non- procrastination
group was significantly higher than the
procrastination group (P<0/05) And this means that
the structure of the problem-solving skills
questionnaire is able to correctly distinguish the
knowledge of the important and non- procrastination
learners, which is a testament to the validity of this
questionnaire in a divergent manner.The Reliability
of the problem-solving skills questionnaire was
obtained through the Cronbach alpha method. The
same as you can see, the Cronbach Alpha coefficient
for all sub-scales and the whole scale (0.91) is a high
problem-solving skill that indicates the appropriate
internal similarity of the questionnaire in its entire
scale and sub-scale.

Conclusion

The present study was conducted with the aim of
study of psychometric properties of problem-solving
skills questionnaire in primary school students of
Birjand. To check if the problem-solving skills
questionnaire has an acceptable validity (simple and
divergent), confirmatory factor analysis and
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independent t-test were used. Then, in order to
confirm the structure of the factors obtained, a
conformatory factor analysis was used, and the results
showed that all the items of the problem-solving skills
questionnaire had acceptable standard coefficients
and had a significant load on the desired factor and
the indicators of viability. Accept acceptable they
showed. Also, in order to measure the divergent
validity, the problem-solving skills questionnaire was
examined by comparing the average score of
problem-solving skills of two groups of students with
the importance of procrastination and non-
procrastination, and the results of the independent t-
test showed that the average score of problem-solving
skills in students non-procrastination group is more
than a procrastination group (p<0.05). This indicates
that the problem-solving skills questionnaire is able
to distinguish between two groups of students,
procrastination and non-rational, which is a testament
to the divergent validity. Also, to check whether the
total items that constitutes the problem-solving skills
questionnaire is valid, the Cronbach alpha coefficient
was used. The alpha coefficients obtained for self-
confidence in problem solving are 0.80, tendency-
avoidance problem 0.78, academic dissatisfaction
0.70 and the total scale of 0.91 it has been shown that
these results show that the problem-solving skills
questionnaire has an acceptable internal similarity. In
a study conducted by Parker (1997), the coefficients
of the Cronbach alpha are close to the findings of the
present study. Therefore, the findings of the present
research, while coordinating and aligning with the
results of related research, are in line with the
application of the structure of the problem-solving
skills questionnaire in academic situations in the
Iranian primary school students’ community.
According to the above explanations, the findings of
the present research also have limitations. The first
research sample only included sixth-graders of
primary school, so the generalized capacity of this
research to other age groups requires further study.
Second, the volume of the sample in question had a
low volume to check its validity. Due to these
limitations, it is suggested that in the next research,
the psychometric index of problem-solving skills
questionnaire should be examined on the larger
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sample size and in the community of high school
students, as well as the criterion and convergence of
this tool with related tools. Despite the above
limitations, the findings of the present study showed
that the problem-solving skills questionnaire, as a
new tool, can meet the needs of researchers, academic
counselors, and therapists to measure students'
problem-solving skills.
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