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Abstract

This study aims to investigate the correlation between decision-making skills and the academic
achievement of second-stage students in computer science departments, specifically in the subject of
numerical analysis. The importance of teaching thinking skills and their application in problem-
solving has become increasingly recognized in both academic and practical contexts. While
possessing knowledge is valuable, it is the ability to effectively use and apply that knowledge that
truly contributes to success. Therefore, there is a growing need to incorporate teaching methods that
enhance students' decision-making abilities, as this helps them strengthen their judgment, evaluate
evidence, and make sound decisions.

The impact of thinking skills and decision-making on academic success has been a topic of
controversy among researchers. In the field of mathematics education, it becomes crucial to
determine how learners distinguish the right decisions in solving mathematical problems and how
this affects their achievement in the subject. The researcher, who works in the Department of
Computer Science, noticed that students frequently struggled to apply the concepts of numerical
analysis, a prerequisite subject, when programming proposed solutions for mathematical problems.
This inability to make appropriate decisions regarding the best solutions adversely affected their
academic performance.

To address this issue, the researcher conducted a study to explore the relationship between decision-
making skills and the achievement of second-stage students in computer science departments within
education faculties. The focus was specifically on the subject of numerical analysis. The study aimed
to understand the nature of this correlation and its impact on students' performance in mathematics.
The findings of this research are expected to contribute to the existing knowledge on the importance
of decision-making skills in academic settings, particularly in the field of computer science education.
The study may also provide insights into the specific challenges faced by students when applying
numerical analysis concepts and making decisions regarding programming solutions. Ultimately, the
results can inform the development of teaching strategies that promote effective decision-making
and enhance students' achievement in mathematics.

Keywords: Decision-Making Skills, Academic Achievement, Thinking Skills, Problem-Solving,
Mathematics Education, Numerical Analysis, Computer Science, Teaching Strategies

Introduction

The amount of knowledge the learner possesses is no longer a true indicator of his success in facing the
problems that he faces in his academic or practical life, but rather the subject of his potential to
participate effectively in the production of knowledge, how to use it, apply it and employ it when needed
in solving these problems is the basis [1]. Therefore, teaching thinking, its skills, methods, and what is
built upon in making decisions and solving problems have become an urgent need than ever before in
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the learning and teaching process, as this helps students to strengthen the judgment of causes,
evidence, and evidence, and to determine the criteria upon which the evaluation judgment is based,
which helps them to enhance their capabilities in the areas of making decisions and problem solving
[2,3]. The issue of thinking and its impact on making the right decisions has raised a lot of controversy
among researchers in addition to its importance in teaching and learning mathematics and the need
for each of them to determine how the learner distinguishes the right decisions to solve a mathematical
problem and the impact of all this on their achievement in mathematics [4,5]. This is what caught the
attention of the researcher, as through her work in the Department of Computer Science and the
frequent complaints of students about their inability to employ the numerical analysis subject they are
studying as a prerequisite in the second stage in programming the proposed solutions to mathematical
problems that need to make the right decisions regarding the best-proposed solutions and the impact
of each That is on their low achievement in that article. The researcher decided to study this problem
and to know the nature of the correlation between the decision-making skill and the achievement of
second-stage students in the computer science departments in the faculties of education in the subject
of numerical analysis on the other hand [6].

2 Importance of research

2.1 Theoretical and applied importance

The decision-making skill is considered as one of the higher-order thinking skills that the learner needs
in his academic and personal life to judge the reasonableness of the results and to choose the
appropriate alternative from among several suggested alternatives. The achievement test is of great
importance, as though it is possible to know the extent to which the objectives set have been achieved,
and thus the strengths and weaknesses of students can be known. The research draws the attention of
those in charge of the educational process to increasing interest in the concept of decision-making skill
and working to encourage it among students so that they can achieve high levels of academic
achievement. The results of the research may help those interested in the educational process and
researchers to design various training extension programs aimed at developing decision-making skills
to increase academic achievement among students in schools and universities.

2.2 Research objective and hypotheses

The skill of decision-making among students of computer science departments in the colleges of
education in the province of Baghdad.The achievement level of students of computer science
departments in the colleges of education in Baghdad governorate in the subject of numerical analysis.
The nature and direction of the correlation between decision-making skill and academic achievement
among students of computer science departments in the colleges of education in Baghdad governorate,
and its nature according to the gender variable. Hypotheses were formulated as in 2.2.1, and will be
mentioned in the interpretation of the results.

Hypotheses.

1. There is no statistically significant difference at the significance level (0.05) between the average
real performance and the average hypothetical performance of, the second stage students/Computer
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Science Departments/Colleges of Education/Baghdad Governorate in the decision-making skill test
preparation for the purposes of this research.

2. There is no statistically significant difference at the significance level (0.05) between the average
performance scores of second-year students/Computer Science Departments/Colleges of
Education/Baghdad Governorate in the prepared decision-making skill test.

3. There is no statistically significant difference at the significance level (0.05) between the mean
real performance and the mean performance hypothetical, for the second stage students/Computer
Science Departments/Colleges of Education/Baghdad Governorate in the achievement test preparation
for the purposes of this research.

4. There is no statistically significant difference at the significance level (0.05) between the average
performance scores of second-year students/Computer Science Departments/Colleges of
Education/Baghdad Governorate in the prepared achievement test.

5. There is no correlation between the decision-making skill and achievement at the significance
level (0.05), among the second stage students/Departments of Computer Science/Colleges of
Education/Baghdad Governorate.

6. There is no correlation between the decision-making skill and achievement at the significance
level (0.05), among the second stage students in the Computer Science Departments/Colleges of
Education/Baghdad Governorate.

7. There is no correlation between the decision-making skill and achievement at the significance
level (0.05), among second-year female students in the Departments of Computer Science/Colleges of
Education/Baghdad Governorate.

2.3 Research terms

It is “a mental process that requires a great deal of attention and awareness to diagnose, analyze and
study the problem [7]. Working on choosing the best alternatives after studying the consequences of
each alternative or option and its impact on the objectives to be achieved [8,9]. The researcher defines
it procedurally as “the ability of second-year students in the computer science departments in the
colleges of education in Baghdad governorate to respond to the paragraphs of the test of decision-
making skill in mathematics prepared by the researcher for this research, and it is measured by the
total score they obtain on this test”. In [10], it describes the outcome of what the student learns after
some time, and it can be measured by the degree he obtains in an achievement test, to determine the
extent of the success of the strategy that the teacher sets and plans to achieve his goals, and the
knowledge that the student reaches is translated into grades. The outcome of what the student learns
after a period, which can be measured by the score he obtains in an achievement test, to know the extent
of the success of the strategy that the teacher sets and plans to achieve his goals, and the knowledge
that the student reaches is translated into grades [11,12]. The researcher defines it procedurally as “the
amount that the students of the research sample obtain from the components of mathematical
knowledge: information, knowledge, concepts, principles, generalizations, skills and methods of
thinking in the subject of numerical analysis, measured by the total degree that they obtain through
their responses to the paragraphs of the achievement test preparation for this research”.

Klover Multidisciplinary Journal of Engineering
11|Page



Klover Multidisciplinary Journal of Engineering
Volume 10 Issue 4, October-December 2022

ISSN: 2995-4118

Impact Factor: 6.40
http://kloverjournals.org/journals/index.php/Engineering

3 Theoretical background and previous studies

3.1 Decision-making skills

The concept of decision-making is almost related to the concept of problem-solving, but many
educators and theorists consider that the concept of decision-making is the last link in problem-solving.
Some researchers describe decision-making as part of thinking strategies that include problem-solving
because it includes steps and processes that are distinct from each other [13]. Because problem-solving
is a basic requirement in an individual’s life, many of the situations that a person faces in his daily life
are mainly situations that require problem-solving. Students learn to solve problems to be able to make
sound decisions in their lives. If the individual’s life was of a fixed nature, and each had a specific role
to play in it, the issue of problem-solving would not be an urgent issue today, and thus learning to solve
problems becomes extremely important [14]. Mathematics is considered one of the branches of
knowledge that works to develop thinking and the ability to solve problems and is characterized by the
logical and cumulative interrelated structure. It is distinguished by its structural nature that allows the
student to conclude more than one logical result of the same premises given, as well as its inferential
structure that allows flexibility in the method of organizing the content, as well as The subject of
mathematics is rich in problem situations that enable students to search for multiple and varied
solutions, and give the opportunity to objectively critique problem situations, and this gives students
flexibility in thinking patterns and performance strategies [15,16]. Some researchers classify the
decision-making process within the thinking strategies that include solving problems and forming
concepts in addition to the decision-making process, and they deal with each of them independently,
because it includes steps and processes distinct from each other. While others see that the decision-
making process is identical to the problem-solving process, considering that problems are nothing but
situations that require decisions about solutions to these problems [17]. The decision-making process
includes a set of commonalities among them, which are: the existence of a problem or issue that needs
to be taken, the availability of a set of organized procedures according to a logical approach that the
decision-maker is supposed to follow, and the use of a set of mental processes and skills when making
a decision, and generating A set of alternatives and solutions aimed at solving the problem, and then
taking the appropriate decision, and the decision-making process is affected by the personal values in
which the decision-maker believes, and the experience that the individual went through plays an
important role in making the appropriate decision, and working on evaluating the alternatives and
options available to the decision-maker according to Criteria on which to base. The decisions taken by
the individual may be arbitrary and may be rational and deliberate in light of the available information
[18,19]. If the teacher wants to help his students make logical decisions themselves, then he must offer
them alternatives that they can understand their consequences, because without that understanding
they do not make a logical decision, and with the continuation of the training, the number of
alternatives and the degree of their complexity can increase to enhance their self-confidence and their
ability to make the right decisions [20,21].
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32  Academic achievement

Academic achievements are of great importance in the life of the individual and his family, as it is not
only successfully passing successive stages of study and obtaining the grades that qualify him for that,
but has very important aspects in his life as it is the compulsory path for choosing the type of study and
profession, and thus determining the social role that will take place [22]. By the individual, the social
status he will achieve, his view of his abilities, his sense of success, and his level of ambition.
Mathematics achievement receives great attention from educators and parents due to the prevailing
belief in the close relationship linking achievement in mathematics with the ability to think and solve
problems [23]. Student achievement and imparting them to specific knowledge and skills are among
the priorities of educational institutions, and the mirror that reflects their outcomes. Therefore,
measuring achievement constitutes one of the important sources for identifying the outcomes of
educational processes, and providing those in charge of the education sectors with the necessary
information necessary to make educational decisions such as passing, failing, classifying students
according to their levels of achievement, or introducing students with low achievement into remedial
programs. The results of measuring achievement can also be used in making decisions related to the
administrative system of educational institutions [24,25]. Whereas the university is one of the
important educational institutions that reflects the extent of society’s pursuit of development and
development, and it is one of the main means that achieve the goals and objectives of education.
Therefore, the university and the colleges, institutes, branches, and departments it contains should
focus on identifying the capabilities of its students, their attitudes and tendencies to develop those
abilities, trends, and tendencies and enable students to invest their energies and the knowledge they
acquire to the fullest possible extent [26,27]. states that academic achievement is what a student can
do after completing the study of a program, or a specific curriculum, and this concept includes the
competence and knowledge that the student acquired after graduating as a result of studying a set of
different curricula and study materials [28]. From the above, we note that achievement is related to the
overall score, result, or level that the student attains as a result of performing a specific test.
Accordingly, it can be said that achievement is one of the most important characteristics that
distinguish the student from other students, and through it, he can know the extent of the student’s
progress, and his acquisition of concepts, generalizations, and skills [29,30].

4 Methods

4.1 Research methodology

In conducting research, it follows a descriptive/study relationship that focuses on the investigation of
one of the psychological phenomena as they exist at present intending to diagnose them, revealing their
aspects, and determining the relationships between their elements or between them and other
phenomena [31—38]. The current research community includes all the computer departments in the
colleges of education in the province of Baghdad/the morning study for the academic year (2014—2013).
The sample of this research was determined intentionally, as the total community of research was
divided into students of the Department of Computer Science in the Colleges of Education for Pure
Sciences of the University of Baghdad, and the College of Education at the University of Al-
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Mustansiriya, and among the two Departments of Computer Science, students of the second stage were
identified from the four stages, and within this stage were divided The sample is divided into male and
female students, from which the required numbers from each category were calculated so that the
proportion of the sample size drawn from each category is proportional to the size of the class in the
original community. After the sample size was determined, the selection was made at random within
the same category to ensure that each individual from the research community had an opportunity to
be within the research sample. The number of students in the second stage of the College of Education
for Pure Sciences reached (93) male and female students for morning study, distributed between (47)
female students and (46) male students, while the number of students of the second stage of the College
of Education/University of Al-Mustansiriya reached (187) male and female students, distributed as
(83). Female students and (104) students for the morning study as well, and thus the total number of
students in the two colleges is (280) male and female, of whom (150) male and (130) female students.
Students who had failed in their classes from the previous year were statistically excluded to ensure
that the results of the experiment were not distorted. So, the sample size, the subject of this research,
is from the two colleges after excluding the repetitive students and using the equation for calculating
the required sample size (200) male and female students [32].

4.2 Research tests

For the purpose of answering research questions and verifying their hypotheses; Two tests were
required, the first to measure the decision-making skill, and the second to measure academic
achievement in the subject of numerical analysis in the research sample. The final application on the
research sample, to answer the research questions and verify its hypotheses, and after conducting the
appropriate statistical treatments for both the decision-making skill test consisting of (14) items, and
the achievement test consisting of (14) items. The two tests were applied for the period from 2/2/2014
to 26/2/2014. It was taken into account that they are applied under appropriate environmental
conditions.Thus, the data was ready for statistical analysis purposes.

5 Results

5.1 Results related to decision-making skill

Because of the diversity of scores upon correction, that is, some questions take a degree of (0,1) and
questions that are corrected of (10 degrees), and this leads to a difference in the hypothetical average
of the test, so the questions will be divided and unified according to the scale of each of them in this

hypothesis.
Table 1. The mean and the T-value (questions (correction 1.0))
The Arithmeti Hypothetica Compute | Tabula Statistical Degree
All c Std. 1 d r Significanc of
Sampl Dev. T-Test T-Test 8 Freedo
Mean Mean e
e Value Value m
200 3.63 0.65 |2 35.35 1.65 0.05 199
2

Table 2. The mean and the T-value (questions (correction of 10))
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The Arithmetic | Std. | Hypothetical Computed | Tabular Statistical Degree
All Mean Dev. | Mean T-Test T-Test | gionificance | °F
Sample ) Value Value 8 Freedom
200 89.795 7. 55 63.13 1.65 0.05 199

79

We find that the measures for which the mean of arithmetic is more significant than the hypothesis,
which implies that sample students have the decision-making skill that represents one of the higher
thinking skills. To test the null hypothesis, “there is no statistically significant difference at the level of
significance (0.05) between the average true performance and the average hypothesis performance of
the sample students on the decision-making skill test”. This supports the conclusion, mainly because
the sample is made up of students from the second stage students in the computer science departments
in the colleges of education in Baghdad governorate who have logical thinking and their responses are
commensurate with situations.

Table 3. The results of the T-test to measure the significance of the difference between the average real
and hypothetical performance of the research sample students

Size of Std. . Calculate |Schedule |Degree |Statistical
St. Varianc . .

Sampl | Mean Div Erro e d d Freedo |Significanc

e ‘r T-Value T-Value m e

Male 89.43 |8.27 |0.090 |76.597 7.876 1.65 198 0.05

(97) 3 5

Female |97.185 |4.67 |0.045 |21.836

(103) 3

It is noted from the above table that the calculated “t” value is greater than the tabular “t” value, and
this leads us to reject the null hypothesis. That is, “there is a difference between the average scores of
male and female students’ performance on the decision-making skill test that was prepared for this
research”, and the result was in favor of the female students. The reason may be that the decision-
making skill depends on experience and the accumulation of experience in choosing the appropriate
alternative from among the alternatives offered, and this is owned by students through study and
reading. It is known that female students are more studied than male students and therefore have more
experience than male students.

5.2 Results related to academic achievement

Because of the diversity of scores upon correction, that is, some questions take (0,1) degrees, and
questions that are corrected of (6 degrees), which leads to a difference in the hypothetical average of
the test, so the questions will be divided and unified according to each of them in this hypothesis as
follows:

Table 4. The mean and the T-value (questions (correction 1.0))

The Arithmeti Hypothetica |Compute |Tabula |Statistical |Degree
Std. .« .

All c Dev 1 d r Significanc |of

Sample | Mean " | Mean T-test ¢
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Value T-test Freedo
Value m
200 7.45 1.686 | 2 28.943 1.65 0.05 199
Table 5. The mean and the T-value (questions (correction of 6 marks))
The Arithmetic | Std. | Hypothetical Computed | Tabular Statistical Degree
All Mean Dev. | Mean I-test I-test Significance of
Sample ) Value Value 5 Freedom
200 24.395 4.071 | 21 11.794 1.65 0.05 199

We note in Both Tables (4,5) that the arithmetic mean is higher than the hypothetical average, and this
means that the results were in favor of the students.

Table 6. The results of the T-test to measure the significance of the difference between the average real
and hypothetical performance of the research sample students

Size of Std. . Calculate |Schedule |Degree |Statistical
St. Varianc . e

Sampl | Mean div Erro e d d Freedo |Significanc

e " r T-Value T-Value m e

Male 20.021 | 6.08 |0.062 |37.039 8.385 1.65 198 0.05

(97) 6

Female |34.50 |2.574 |0.024 |6.625

(103) |5

It is noted from the above table that the calculated “t” value is higher than the tabular “t” value at the
significance level (0.05), which means “there is a difference between the performance of male and
female students from the research sample contains the achievement test that was prepared for the
aforementioned purpose”, and this supports the conclusion reached previously. Observing the results
of the ministerial exams for recent years clearly shows the high achievement of female students. It is
also noted that the top students in the country and for the previous five years in a row are female
students. (Statistics Division in the Ministry of Education) and [33] indicates that socialization in our
society pushes the student to stick to the study and diligence in it as a compensatory behavior, as
indicates that the achievement of female students often comes “through the need for social
appreciation, which is an important need for female students”. Therefore, this motivation makes female
students accept towards learning diligently. In addition, some studies proved that female students
outperform male students in the study, especially that depends on language abilities, memory, and
speed of perception.

5.3 Results related to the correlation between decision-making skill and academic
achievement

Table 7. Correlation coefficients between decision-making skill & academic achievement and the
significance of correlation when at research sample

Klover Multidisciplinary Journal of Engineering
16|Page



Klover Multidisciplinary Journal of Engineering
Volume 10 Issue 4, October-December 2022

ISSN: 2995-4118

Impact Factor: 6.40
http://kloverjournals.org/journals/index.php/Engineering

The
Computed The The
. Correlation| T-Value of Degree |Indication
Relation . Tabular
Coefficient | the of Level
. T Value
Correlation Freedom
Coefficient
Academic 0.24 3.48 1.96 198 0.05
achievement
with
decision
making skill

The measured value of T is greater than the tabular value of T at a meaning level (0.05), this means a
positive correlation coefficient between Decision-making skills and the samples’ Academic
achievement. In other words, the two variables are highly directly correlated. This speech is rational
since it is understood that the top of the mathematical pyramid is problem-solving, it is known that the
top of the pyramid in mathematics is problem-solving and achievement is problem-solving and this is
part of decision making, and therefore the existence of a correlation between them is normal.

Table 8. Correlation coefficients between decision-making skill & academic achievement and the
significance of correlation when at research sample

The
Computed The The
. Correlation | T-Value of Degree Indication
Relation . Tabular
Coefficient |the of Level
. T Value
Correlation Freedom
Coefficient
Academic 0.02 0.28 1.96 95 0.05
achievement
with
decision
making skill
(male)

Referring to the above table, it is noted that the value of the calculated correlation coefficient between
the decision-making skill and the academic achievement of the research sample scores (0.02), and this
is a very weak positive correlation coefficient and that the calculated t-value (0.28) is smaller than the
tabular t-value (1.96) at the significance level (0.05). This indicates the acceptance of the previous null
hypothesis regarding decision-making skill and its relationship to achievement. That is, there is no
correlation between the two variables, among the students of the research sample, and the opinions of
several mathematics professors and those with no less than (10) years of teaching experience were
consulted, and their opinion was clear that students are usually characterized by indifference in the
study in general, and this is reflected in their expertise in making the right decision.
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Table 9. Correlation coefficients between decision-making skill & academic achievement and the
significance of correlation when at research sample

The
Computed The The
. Correlation| T-Value of Degree |Indication
Relation . Tabular
Coefficient |the of Level
. T Value
Correlation Freedom
Coefficient
Academic |-o0.21 3.02 1.96 101 0.05
achievement
with
decision
making skill
(female)

Referring to the above table, it is noted that the value of the calculated correlation coefficient between
the decision-making skill and the academic achievement of the scores of the research sample of female
students (—0.21), which is a negative and weak correlation coefficient, and that the calculated T value
of the correlation coefficient (3.02), which is greater than the tabular value (1.96). at the significance
level (0.05). This indicates the rejection of the previous null hypothesis regarding the decision-making
skill and its relationship to achievement, that is: there is a correlation between the two variables, but it
is an inverse relationship, that is, whenever one of the variables increases, a decrease in the other may
be due. Basic like the rest of the specialization lessons, and the student, by nature, focus on achievement
tests because he waits for the degree as a basis for passing through to success more than his interest
and focus on decision-making tests or other thinking skills.

6 Conclusion

1. Students of the computer science departments in colleges of education in the province of
Baghdad possess the skill of decision-making compared to the hypothetical average with which they
were compared. Whereas, females outperformed males in the decision-making skill test that was
prepared for the research.

2. Females outperform males in the achievement test for numerical analysis.

3 There is a correlation between the decision-making skill and the academic achievement of the
students as a whole.

4, There is no correlation between decision-making skills and male academic achievement. While

there is an inverse correlation between the decision-making skill and the achievement of female
students.

7 Recommendations

1. Exerting more efforts to make training in thinking skills a joint task of the family and educational
environments, so that it leads learners to take the initiative and inquire about their surroundings and
express topics, issues, and events.
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2. Conducting courses related to thinking and its skills for professors and those who carry out the
teaching process in colleges and institutes to measure the degree of their possession of these skills, and
the degree of their teaching practices to work on developing them among students.
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