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ARTICLEINFO ABSTRACT

Keywords: Background: Academic conscience and problem solving ability are among the factors that have
Academic Conscience, recently been considered in various educational, social and occupational fields. Highly conscientious
Problem Solving, students typically complete homework more seriously, and this feature can provide the basis for
Critical Thinking, thinking, asking questions, communicating, and gathering information about an issue. Thus,
Communication Skills, developing a structural model of academic conscience, problem solving, and communication skills
Students became a problem to clarify the role of each of these variables in relation to critical thinking.
Aims: The purpose of this project was to evaluate the model of explaining critical thinking skills
based on academic conscience and problem solving through the mediation of students'
communication skills.
Method: The present study was Basic according to the purpose and correlational in terms of
descriptive method. The statistical population in this study included all students of the University of
Tehran in the academic year 1399-1400. The sample consisted of 400 students of literature and
humanities, faculty of physical education and sport sciences, faculty of engineering sciences and
faculty of mathematics, statistics and computer science in Tehran who were selected by cluster
sampling method. Statistically selected. Data were collected from Mcllroy and Banting (2002)
Academic Conscience Questionnaire, Cassidy & Lang (1996) Problem Solving Styles Questionnaire,
Queen Dam (2004) and the California Fasion and Fasion (1990) Critical Thinking Skills
Questionnaire., Was used. Data were analyzed using SPSS 26 and AMOS 25 software. The collected
data are analyzed using the structural equation modeling technique.
Results: Evaluation of the hypothetical model of the study using fitness indicators showed that the
hypothetical model fits the measurement model (CFI = 0.92, NFI = 0.90 and RMSEA = 0.06). The
results of statistical analysis showed that problem solving and academic conscience have a positive
and direct effect on communication skills with standard coefficients of 0.36 and 0.41, respectively.
Problem solving and academic conscience mediated by communication skills have a significant effect
on critical thinking with standard coefficients of 0.42 and 0.369 at the level of P <0.05, respectively.
Communication skills also had a positive and significant effect on critical thinking with a standard
coefficient of 0.32 at the level of P>0.05.
Conclusion: Based on the results of this study, it can be concluded that the ability to solve problems
Received: 06 Nov 2021 and have conscience and conscientiousness along with the ability to communicate with others provide
Accepted: 08 Dec 2021 the ground for appropriate questions and students can collect relevant information by reasoning and
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Introduction

One of the educational principles is to train learners
who engage in scientific activities, using different
methods of critical thinking which have a special
place in the field of education. Todays, the ability to
process information is valuable, and information
becomes valuable when it becomes knowledge and,
consequently, used in invention and production.
Therefore, training learners as critical thinkers,
readers and writers for the new millennium
necessitates the establishment of educational
programs based on the critical thinking model (Peters
et al., 2016). Critical thinking is a style of thinking
about any subject, content, or image in which the
thinker enhances the quality of his or her thinking by
analyzing, evaluating, and refining it (Jones, 2017).
Tuzlagova et al. (2018) in their studies with the aim
of critical thinking and problem solving skills
concluded that problem solving skills are an essential
component to strengthen critical thinking. One of the
basic thinking skills is problem solving. Problems
arise when an obstacle undermines our current well-
being, and problem-solving skills are finding
solutions that remove the obstacle and get the person
to their goal (Rudzalen and Sat, 2015). Problem
solving is a vital skill for living in the present age, it
requires special and purposeful strategies by which a
person defines problems, decides to take solutions,
applies and problem solving strategies and monitors
them (Cook and Kamani, 2017). Ai, Karagia, and
Yalmaz (2015) also identified critical thinking as a
fundamental problem-solving, self-directed, and
lifelong learning skill. Many factors can affect critical
thinking, including  educational  conscience.
Conscience is a subset of duty-orientation, which is
one of the five major factors of personality traits.
Behaviorists associate conscience with reinforced
values and norms; however trait theorists believe that
these behaviors originate from a hidden and public
basic source (Fazeli and Fooladchang, 2019).
Conscience is the force that commits a person to
perform a series of goal-oriented behaviors in the
organization, as well as to converge different
thoughts and tastes to shape a constructive behavior.
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Costa and McGray (1999) include the factor of
conscience in the following components; adequacy,
discipline conscientiousness, success-seeking, self-
control, sobriety and contemplation (Rostam Oghli
and Khoshnoodinia, 2013). Shahab, Hosseinian,
Asgharnejad Farid and Abolmali (2018) in a study
aimed to evaluating the model of role of social
problem solving skills and psychological capital on
academic burnout mediated by peers and educational
conscience showed social problem solving skills and
psychological capital has a negative effect on
academic burnout. In general, by identifying the
variables affecting students' critical thinking, it is
possible to focus educational and interventional
activities on such variables. In fact, the purpose of the
educational system is to nurture learners who can
engage in academic activities with creative and
critical thinking, educational conscience and problem
solving. Because in this case, the ideals of the
educational system, which is to nurture learners with
a positive, hard-working and successful academic
spirit, are provided. Therefore, studies such as the
present study is important in that it has made the
education system more aware of the factors affecting
critical thinking and the opposite pole of students'
intellectual convergence and makes possible the
observation of students with critical thinking
problems and moderate to low levels of critical
thinking. Therefore, the aim of the present study is to
answer the question whether problem solving and
educational conscience are related to the mediation of
communication skills with students' critical thinking?

Method

A) Research plan and participants: The plan of the
present study is a relational survey model of general
(descriptive) survey model. The correlation scheme
of the present study is structural equation modeling.
In this study, the second generation of structural
modeling, namely Partial Least Squares (PLS)
method was used. The research data were collected
through an online questionnaire in June 2016 by the
professors of the four departments of University of
Tehran. The statistical population of this study
consisted of all students of the University of Tehran
in the academic year 1399-1400 (2020-2021). In this
study, considering that there are four latent variables
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and in modeling structural equations, at least 5 people
and at most 20 people have been suggested for each
latent variable, 80 people were considered for each
latent variable. The research sample consisted of 400
students of University of Tehran who were selected
by cluster sampling. According to the number of
selected faculties, 400 people were selected as a
sample and by completing an online questionnaire
and obtaining written consent, the age range of 20 to
40 years and no probation in the last two semesters
participated in this study. According to a rule, a
sample size of more than 200 is sufficient to assess
the fitting model. However, as the complexity of the
model increases, more sample sizes are needed
(Klein, 2015). In this study, Cassidy and Long
Problem Solving Questionnaire  (2009), the
Communication Skills Questionnaire (Quinn Dam,
2004), the educational Conscience Questionnaire
(Mcllroy and Bunting, 2002) and Critical Thinking
Questionnaire of the University of California (1990-
1989) are used and these questionnaires have external
and internal validity and reliability. In this study,
Pearson correlation coefficient using SPSS software.
26 and modeling of structural equations using AMOS
software. 22 are used. Before analyzing the data, all
the assumptions of normality, linearity, multiple
nonlinearity, residual variance independence, and
outlier data were exa.

Results
As can be seen in Table 1, there is a significant
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communication skills (helplessness, restraint and
avoidance) and educational conscience,
communication skills and critical thinking (P>0.001).
There is a positive and significant relationship
between  constructive  communication  skills
(creativity, trust and inclination) with educational
conscience, communication skills and critical
thinking (P>0.001). There is also a positive and
significant  relationship  between  educational
conscience  with communication  skills and
communication  skills  with  critical thinking
(P>0.001). In the final model (P <0.001, %2 / df =
2.086) there are two exogenous variables (problem
solving and academic conscience), one mediator
(communication skills) and one endogenous (critical
thinking). Each of the indicators of absolute fit,
economical fit and relative fit in the model is
statistically significant. According to the results of
Table (1), the covariance matrix between exogenous
variables with mediated and endogenous variables are
statistically significant. When the model values were
examined in Table 3, it was found that the indicators
(x2 = 158.109, 2 / df = 2.086, GFI = 0.91, AGFI =
0.90, NFI =0.89, CFI =0.92, IF1 =90910, TLI1=0.90
and RMSEA = 0.06) indicate that the model has an
acceptable fit.

negative relationship between nonconstructive
Table 1. Correlation matrix of research variables variable
variable 1 2 3 4 5 6 7 8 9
helplessness 1
Inhibition 0.36** 1
Creativity -0.33**  -0.36** 1
trust -0.39**  -0.31** 0.41** 1
Orientation -0.41** 0.29** 0.37** 0.35** 1
avoidance 0.41** 0.37** -0.32**  -0.40**  -0.31** 1
Educational conscience -0.38** -0.34** 0.41** 0.43** 0.29** -0.37** 1
Communication skills -0.41**  -0.33** 0.34** 0.35** 0.31** -0.40**  0.42** 1
Critical Thinking -0.37**  -0.30** 0.36** 0.36** 0.27** -.036**  0.38** 040** 1
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Figure 1. Estimated parameters of the structural model of the role of problem solving and educational conscience in predicting critical
thinking mediated by communication skills (maximum likelihood method P<0.001)

Conclusion

The purpose of this study is to evaluate the model of
educational conscience and problem solving on
students'  critical  thinking ~ mediated by
communication skills. The results of correlation
coefficient and structural equation modeling showed
that problem solving has a positive and significant
effect on critical thinking. In explaining these results,
it can be said that a person who has learned adaptive
problem-solving skills will use these skills to solve
the problem when necessary. Problem-solving skills
are cognitive-behavioral activities with which a
person tries to understand problems and find effective
solutions to them. These four main steps include: a)
defining and formulating the problem, b) producing
and creating different solutions; C) decision making
and selection of effective solutions and d)
implementation and evaluation of solutions in the
stage of production and creation of various solutions.
Using analytical skills, one adds to his or her
solutions and facilitates the problem-solving process
(Jones, 2017). The results of correlation coefficient
and structural equation modeling showed that
educational conscience has a positive and significant
effect on critical thinking. Conscience is associated
with reinforced values and norms. Therefore, students
try to prove their ability and superiority to others with

92

situationalism, conscientiousness and adequacy, and
increase the quality of learning. In addition, with high
discipline and conscientiousness, the level of mastery
over challenges, problems, and norms of competence
in students increases, and finally provides the ground
for a different view of problems and issues, which is
a kind of critical thinking. In other words, educational
conscience is defined by having the power to achieve
goals, and that is, the desire to be purposeful, with the
will and self-control to organize and perform the
assigned duties in the desired way.
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