http://wje.sciedupress.com World Journal of Education Vol. 15, No. 1; 2025

Investigation of the Relationship between the Scientific Process Skills,
Self-Regulation Skills, and Academic Achievement, of Middle School
Students in Science

Miizeyyen Barut! & Zeynep Yiice>"
!Graduate School of Natural and Applied Sciences, Kafkas University, Kars, Tiirkiye
’Dede Korkut Faculty of Education, Kafkas University, Kars, Tiirkiye

*Correspondence: Department of Mathematics and Science Education, Dede Korkut Faculty of Education, Kafkas
University, Kars, Tiirkiye. E-mail: korkmazeynep@gmail.com

Received: March 2, 2025 Accepted: March 12, 2025 Online Published: March 14, 2025
doi:10.5430/wje.v15n1p78 URL: https://doi.org/10.5430/wje.v15n1p78
Abstract

In an ever-changing world, it is impossible for individuals to acquire all existing knowledge, just as it is challenging
to predict which knowledge will be necessary for the future. The critical factor here is to concretize or make raw
knowledge useful. Therefore, it has become imperative to develop students’ abilities to analyze and utilize
knowledge that will benefit them in the future.

This study looked at the association between achievement in sciences courses and the scientific process skills and
self-regulation skills of middle school students. The survey model was used in the study conducted for this purpose.
The study was conducted with 6th, 7th and 8th grade students studying in a district in the southeast of Tiirkiye in the
2021-2022 academic year. The sample of the study consists of 428 female and 321 male students.

According to the findings obtained because of the analysis; It was determined that students’ scientific process skills,
self-regulation skills and science academic achievement showed a statistically significant difference according to
their gender, their liking for science course and the school they attended. In addition, according to the correlation test
results, moderate or weak positive correlation relationships were detected between scientific process skills, science
academic achievement and self-regulation skills. At the same time, according to the findings, it was seen that all the
variables were statistically significant in predicting each other. In other words, it can be said that there is a mutual
causality between these variables. Because each variable plays a role in explaining the other variable.

Keywords: middle school students, scientific process skills, academic achievement, self-regulation skills, science
education

1. Introduction

Rapid changes are occurring in both industry and science nowadays due to the industrial revolution, called “Industry
4.0” (Vaidya, Ambad, & Bhosle, 2018). Since the last industrial revolution, when machine power supplanted humans
resources, it has become crucial for people to possess 21st century skills, generate information, and use that
knowledge (Puncreobutr, 2016). The important factor here is to concretize this raw information or make it useful. In
other words, individuals; they need to have knowledge, know how to access information, be able to use information
in daily life, be active in this process and control their own learning. However, in a rapidly changing world, it is not
possible for individuals to access all of the existing information, and it is also difficult to predict which of these
information will be needed in the future (Georghiades, 2004). Additionally, continuously conveying new information
to students is not feasible. Therefore, it has become mandatory to teach students how to acquire information and
develop the skills necessary to examine any information (Kipnis and Hofstein, 2008). In this regard, it has become
essential for students to develop appropriate learning strategies, learn how to pursue their academic goals, and
organize their actions toward this purpose (Ciolacu et al., 2017). Thus, it has become necessary for students to
possess self-regulation skills and scientific process skills.
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In recent years, many countries have prioritized scientific thinking and scientific process skills in their curricula.
According to Johnston (2009), scientific process skills are crucial for enhancing students’ cognitive development and
ensuring their active participation in the teaching and learning process (Papanastasiou and Zembylas, 2004). In this
context, the acquisition of scientific process skills increases the retention of the learned information. The reason for
this is that the student is active in learning the information and establishes connections between pieces of knowledge
(Temiz and Tan, 2003). As the student shifts from a passive to an active role, the student becomes the subject of
education. The student’s active involvement in this learning process brings about “self-regulation”. Since an
educational environment or setting is not homogeneously distributed, some students may grasp the topics
immediately, while others may need more attention and find it challenging to comprehend the information. In the
19th century, these differences were believed to be due to intelligence, while in the 20th century, learning differences
were emphasized. This situation contributed to the emergence of the concept of self-regulation (Aydin and Demir
Atalay, 2015). Zimmerman (1990) stated that self-regulation is not a mental ability. According to Zimmerman (2002),
self-regulation refers to the thoughts, emotions, and behaviors that individuals develop and cyclically emerge in their
pursuit of goals. Self-regulation is defined not as a mental ability or academic skill but as a self-managed process in
which learners adapt their cognitive competencies to academic abilities (Zimmerman, 2002). Self-regulated
individuals influence, manage, and control their own behaviors (Senemoglu, 2011).

Self-regulated learning strategies are defined as a student’s control of his/her own learning process by using
metacognitive, behavioral and motivational techniques (Zimmerman, 1990; Zimmerman and Pons, 1986). According
to Zimmerman (1990), students with self-regulated learning skills are aware of the information and skills they need
and take the necessary steps for this. Pintrich and De Groot (1990) also stated that self-regulated learning strategies
include students' metacognitive strategies and self-management. One of the fundamental aspects of self-regulated
learning is students' ability to effectively select, combine and coordinate cognitive strategies (Boekaerts, 1999). In
general, self-regulated learners set a goal to achieve and control their behavior, motivation, emotions and cognitions
to achieve this goal (Pintrich, 1995).

In this context, in today’s educational paradigm, it has become important to cultivate students who are capable of
acting independently, thinking critically, taking responsibility for themselves, setting goals, determining appropriate
methods to reach these goals, being active in the learning process, and having the ability to self-assess. The literature
supports this, showing that students with high self-regulation skills also tend to have higher academic achievement
(Israel, 2007).

In this regard, individuals who acquire scientific process skills and self-regulation skills can be more successful in
planning and controlling their learning. These skills are special abilities that facilitate learning science, motivate
students, develop a sense of responsibility in their own learning, enhance the retention of learning, and teach research
methods (Carey et al., 1989). According to Bredderman (1983), these skills, used to understand and improve
knowledge, are applicable to all fields of science and reflect the correct behaviors of scientists when solving
problems or planning an experiment. Therefore, these skills, which are considered effective in teaching and learning,
hold an important place in science education.

Malnutrition, hunger, pollution, pandemics, and climate change are just a few of the many global issues that
humanity is currently facing. These issues are closely related to science, and science education is essential to
ensuring that students, who will be the ones making decisions in the future, have both the knowledge and the skills
needed to understand and solve these issues. Under these conditions, science and technology education play a key
role in the future of society. Science and technology education is highly significant in training individuals who
possess scientific process skills such as observation, data collection, and inference, as well as skills such as
information searching, critical thinking, problem identification, and problem-solving. Topsakal (2005) describes the
science and technology course as a window that helps students acquire the necessary knowledge, skills, attitudes, and
values to become conscious and responsible citizens and succeed in their future professions. In this context, a general
review of the literature suggests that scientific process skills and self-regulation skills influence science education
and education in other fields during the teaching and learning process. In this regard, examining the relationship
between self-regulation skills, scientific process skills, and students’ academic achievement levels is important.

1.1 The Aim of the Study

In the study conducted for this purpose, the relationship between the scientific process and self-regulation skills used
by middle school students in science courses and their academic achievement was examined.
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2. Method
2.1 Model of the Study

The survey model has been used in this study. The survey model is a research method used to collect extensive
information about a particular subject, event or group. In this model, the researcher examines a large sample or data
set to understand the current situation, trends, or relationships. Usually, surveys, observations, or existing data
sources are used in this type of research.

2.2 Sample of the Study

The sample of the study consists of 749 students studying in the 6th, 7th and 8th grades in 19 different middle
schools in a district of Sanlurfa province in southeastern Tiirkiye in the 2021-2022 academic year. 428 of the
students participating in the study were girls and 321 were boys. In sample selection, purposive sampling, one of the
non-probability sampling methods, has been used.

2.3 Data Collection Tools
The following measurement tools were used in this study:
2.3.1 Scientific Process Skills Scale

The scientific process skills of middle school students were investigated using the “Scientific Process Skills Scale”
developed by Aydogdu et al. (2012), which consists of 27 items. The reliability coefficient (KR-20) of the 27-item
scale was found to be 0.83.

2.3.2 Perceived Self-Regulation Scale

The “Perceived Self-Regulation Scale” developed by Arslan and Gelisli (2015) was used to examine the
self-regulation skills of middle school students. The scale is a 5-point likert type and consists of 16 items. The
internal consistency reliability coefficients for the subscale of openness were 0.84, for the subscale of search were
0.82, and for the entire scale, it was found to be 0.90 (Arslan and Gelisli, 2015).

2.3.3 Demographic Information Questionnaire

A demographic information questionnaire was prepared by the researcher in order to obtain demographic information
such as the school the students attended, their grade levels, their parents' education level, and whether they liked the
science course. Additionally, to determine their academic achievement levels in science, the final science grades for
the 2021-2022 academic year were asked.

2.4 Data Analysis and Procedures

The data obtained from the sample group were analyzed using the SPSS 23.0 package program. First, it was
investigated whether the data showed a normal distribution, and it was found that the data did not exhibit a normal
distribution. Therefore, non-parametric methods, which are alternatives to parametric methods, were used in the
study. Additionally, the power of the test and effect size (n2) values were also calculated.

3. Findings
3.1. Descriptive Statistics of Students Participating in the Study

Table 1 shows the demographic characteristics of the 749 students who participated in the study.

Table 1. Frequency and Percentage Distributions of Demographic Characteristics of Students Participating in the

Study
Group f %
Female 428 57.1 %
Gender
Male 321 42.9%
Illiterate 293 39.1%
Primary school 259 34.6 %
Mother’s Educational Status .
Middle school 107 14.3 %
High school 52 6.9 %
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Higher education 38 51%
Illiterate 89 11.9 %
Primary school 240 32%
Father’s Educational Status Middle school 219 29.2 %
High school 108 14.4 %
Higher education 93 12.4 %
6th grade 242 324%
Grade 7th grade 252 33.6 %
8th grade 255 34 %
School A 41 55%
School B 44 59%
School C 67 8.9 %
School D 53 7.1 %
School E 29 3.9%
School F 72 9.6 %
School G 25 33%
School H 10 1.3%
School 1 58 7.7 %
School School K 31 4.1 %
School L 72 9.6 %
School M 40 53%
School N 37 4.9 %
School O 28 3.7%
School P 15 2%
School R 21 2.8%
School S 10 1.3%
School T 24 32%
School U 72 9.6 %
Yes 675 90.1 %
Liking Science Course
No 74 9.9 %

Table 2. Science Process Skills, Self-Regulation Skills and Academic Achievement Levels of Middle School
Students

N Min. Max. Mean Std. Deviation
Science Academic Achievement 749 15 100 75.3 18.87
Science Process Skills 749 2 27 13.14 5.46
Self-Regulation Skills 749 16 80 58.25 10.02

According to Table 2, the highest grade received by students in the science academic achievement is 100 and the
lowest grade is 15. The average grade of the science academic achievement was found to be 75.3. According to this
result, it was seen that the grade average of the science academic achievement was at a good level.

The highest scientific process skill score obtained from the research was 27, and the lowest score was 2. In this case,
the average science process skill score is 13.14. In the studies conducted by Darmaji, Kurniawan and Irdianti, (2019)
and Kosece (2020), students’ scientific process skills were found to be medium and above. In this study, students’
scientific process skills were found to be at a medium level.

The highest-grade students received from the self-regulation skills test was 80 and the lowest grade was 16. The
average grade is 58.25, which is a good garde according to Yamag (2011). In this context, it can be said that students’
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self-regulation skills are high.

3.2 Statistical Findings According to Different Variables

Table 3. Mann-Whitney U Test Results Regarding Gender, Liking Science Course, and Science Process Skills

Mean Sum of
Group N Rank Ranks z v P n2
Female 428 39234 167923.5
Gender 2.54 61270.5 0.01*  0.09
Male 321 351.87 112951.5
iking Sci Yes 675 382.97 258504
Liking Science -3.05 19596 0.00% 0.1
Course No 74 302.31 22371

#p<0.05

When Table 3 is examined; It was determined that students’ scientific process skills showed a statistically significant
difference according to their gender. It was determined that female students had more scientific process skills than
male students (392.34>351.87). The effect size for gender (n2 = 0.09) was calculated and it was seen that the effect
of gender on science process skills was quite low.

It was determined that students’ scientific process skills showed a statistically significant difference depending on
their liking science course. It was determined that students who liked the science course had more scientific process
skills (382.97>302.31) than students who did not like the course. The effect size (n2 = 0.11) was calculated for
whether you liked the science course or not, and it was seen that the effect of liking or disliking the course on science
process skills was quite low.

Table 4. Kruskal Wallis-H Test Results Regarding Grade, Mother’s Educational Status, Father’s Educational Status,
and Scientific Process Skills

Significant
Mean ) Difference
Group N Rank df X P n2 Between 2
Groups
6th grade 242 305.45
1<2 0.19
Grade 7th grade 252 408.01 2 37.05 0.00* 0.04 13 0.19
8th grade 255 408.38 ’
Illiterate 293 349.33 1<2 0.07
Primary school 259 385.32 1<4 0.09
Mother’s \figdle school 107 353.17 1<5 0.12
Educational . 4 19.46 0.00* 0.02
High school 52 432.29 3<4 0.07
Status
. . 3<5 0.12
Higher education 38 485.70
2<5 0.09
Illiterate 89 311.13 1<3 0.09
Father’s Primary school 240 355.16 1<4 0.13
Educational  Middle school 219 379.38 4 19.52 0.00* 0.02 1<5 0.13
Status High school 108 424.59 2<5 0.08
Higher education 93 419.43 2<4 0.10
*p<0.05
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When Table 4 is examined; It was determined that students' scientific process skills showed a statistically significant
difference according to the grades they studied. Since there was a significant difference between the groups as a
result of the Kruskal Wallis-H test, pairwise comparisons Mann Whitney-U analysis was performed to determine the
groups with differences. According to the end of the Mann Whitney-U test, it was determined that the scientific
process skills of 7th grade and 8th grade students were significantly higher than those of 6th grade students, and that
the scientific process skills of 7th grade and 8th grade students did not differ statistically.

It was determined that students’ scientific process skills showed a statistically significant difference according to
their mother’s education level. Since there was a significant difference between the groups because of the Kruskal
Wallis-H test, pairwise comparisons Mann Whitney-U analysis was performed to determine the groups with
differences. According to the end of the Mann Whitney-U test; It has been determined that the scientific process
skills of students whose mothers are primary school, high school and university graduates are significantly higher
than the scientific process skills of students whose mothers are illiterate, similarly, the scientific skill processes of
students whose mothers are high school and university graduates are higher than the scientific process skills of
students whose mothers are middle school graduates, and finally, the scientific skill processes of students whose
mothers are university graduates are higher than the scientific process skills of students whose mothers are primary
school graduates. No statistical difference could be detected between other groups.

It was determined that students’ scientific process skills showed a statistically significant difference according to
their father’s educational status. Since there was a significant difference between the groups because of the Kruskal
Wallis-H test, pairwise comparisons Mann Whitney-U analysis was performed to determine the groups with
differences. According to the result of the Mann Whitney-U test; It has been determined that the scientific process
skills of students whose mothers are primary school, high school and university graduates are significantly higher
than the scientific process skills of students whose mothers are illiterate, similarly, the scientific skill processes of
students whose mothers are high school and university graduates are higher than the scientific process skills of
students whose mothers are middle school graduates, and finally, the scientific skill processes of students whose
mothers are university graduates are higher than the scientific process skills of students whose mothers are primary
school graduates. No statistical difference could be detected between other groups.

The effect size was calculated to determine how much of the total variance explained by the significant differences in
Table 4. According to the findings; effect sizes of “n2 = 0.04 for grade”, “n2 = 0.02 for mother’s education level”,
“n2 = 0.02 for father’s education level” were determined and it was seen that the effect of these variables on
scientific process skills was quite low.

Table 5. Mann-Whitney U Test Results Regarding Gender, Liking Science Course, and Self-Regulation Skills

Mean Sum of
Group N Rank Ranks z v P 2
Female 428 387.09 169954
Gender 323 59240 0.00*  0.12
Male 321 34555 110921
A Yes 675 390.39 263514.5
Liking Science 589 145855  0.00% 021
Course No 74 264.60 17360.5
*p<0.05

When Table 5 is examined; It was determined that students’ self-regulation skills showed a statistically significant
difference according to their gender. It was determined that female students had more self-regulation skills than male
students (387.09>345.55). The effect size for gender (2 = 0.12) was calculated and it was seen that the effect of
gender on self-regulation skills was low.

It was determined that the self-regulation skills of students who like science showed a statistically significant
difference. It was determined that students who like science courses have more self-regulation skills (387.09>345.55)
than students who do not like science courses. The effect size (N2 = 0.21) was calculated for the science course and it
was seen that the effect of liking the science course on self-regulation skills was at a normal level.
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Table 6. Kruskal Wallis-H Test Results Regarding Grade, Mother’s Educational Status, Father’s Educational Status,
and Self-Regulation Skills

Mean Significant
Group N Rank df %2 P n2 Difference Between
Groups
6th grade 242 384.21
Grade 7th grade 252 390.08 2 4.71 0.09 — —
8th grade 255 351.36
Iliterate 293 364.18
Primary school 259 385.22
Mother’s Middle school 107 375.87 4 1.35 0.85 - -
Educational High school 52 379.78
Status Higher education 38 379.74
[lliterate 89 342.72
Father’s Primary school 240 368.16
Educational .
Status Middle school 219 384.53 4 4.47 0.35 - -
High school 108 402.57
Higher education 93 369.07

When Table 6 was examined, it was determined that the students’ grades, mother’s education level, and father’s
education level did not differ statistically significantly with their self-regulation skills.

Table 7. Mann-Whitney U Test Results Regarding Gender, Liking Science Course, and Academic Achievement

Mean Sum of
Group N Rank Ranks z v P n2
Female 428  387.43 165821.5
Gender 282 633725  0.04* 0.10
Male 321 35842 115053.5
cine Sci Yes 675  427.10 254544
Liking Science 380 53556 0.02% 0.14
Course No 74 300.82 26331

#p<0.05

When Table 7 is examined; It was determined that students’ academic achievement in science courses showed a
statistically significant difference according to their gender. It was determined that female students had higher
academic achievement in science courses than male students (387.43>358.42). The effect size for gender (n2 = 0.10)
was calculated and it was seen that the effect of gender on science process skills was low.

It was determined that the academic achievement of students who liked science courses showed a statistically
significant difference. It was determined that students who like science courses have higher academic achievement in
science courses (427.10>300.82) than students who do not like science courses. The effect size (N2 = 0.14) was
calculated for liking the science course, and it was seen that the effect of liking the science course on the academic
achievement of the science course was low.

When Table 8 is examined, it has been determined that there is no statistically significant difference in science
academic achievement according to the students’ grade levels.
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Table 8. Kruskal Wallis-H Test Results Regarding Grade, Mother’s Educational Status, Father’s Educational Status,
and Academic Achievement

Significant
G N W e e ow e ow
Groups
6th grade 242 372.38
Grade 7th grade 252 372.96 2 0.62 0.91 - - -
8th grade 255 379.50
Tliterate 293 335.41 1<2 0.90
Primary 759 382,08 1<4 0.16
Mother’s school 1<5 0.18
Educational ~ Middle school 107 363.57 4 40.02 0.00% 0.05 2<3 0.11
Status High school 52 478.62 3<5 0.14
i 2<4 0.11
zgfil:ion 38 52238 s 014
Ill?terate 89 333.33 |<a o011
Fahers :LT;W 240 33677 1<5 0.16
Educational ~ Middle school 219 362.46 4 3918 0.00% 0,05 24 0.14
Status High school 108 434.81 2 019
, 3<4 0.10
zgilae:ion 93 473.63 3<5 0.16

*p<0.05

However, a statistically significant difference was found in science academic achievement according to the
educational level of the students’ mothers. As a result of the Kruskal-Wallis H test, since a significant difference was
found among the groups, pairwise comparisons were conducted using the Mann-Whitney U test to identify the
groups with significant differences. According to the results of the Mann-Whitney U test, it was found that students
whose mothers were primary school, high school, or university graduates had significantly higher science academic
achievement compared to those whose mothers were illiterate. Similarly, students whose mothers were high school
or university graduates had significantly higher science academic achievement compared to those whose mothers
were middle school graduates. Lastly, students whose mothers were university graduates had significantly higher
science academic achievement compared to those whose mothers were middle school graduates. No statistically
significant differences were found among the other groups.

Furthermore, a statistically significant difference was found in science academic achievement according to the
educational level of the students’ fathers. As a result of the Kruskal-Wallis H test, since a significant difference was
found among the groups, pairwise comparisons were conducted using the Mann-Whitney U test to identify the
groups with significant differences. According to the results of the Mann-Whitney U test, it was found that students
whose fathers were high school or university graduates had significantly higher science academic achievement
compared to those whose fathers were illiterate, primary school graduates, or middle school graduates. No
statistically significant differences were found among the other groups.

To determine how much of the total variance the significant differences in Table 8 explained, the effect size was
calculated. According to the findings, an effect size of n2 = 0.05 was determined for the mother’s education level and
n2 = 0.05 for the father’s education level, indicating that the impact of these variables on science academic
achievement is quite low.
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Table 9. Kruskal Wallis-H Test Results of Scientific Process Skills According to Schools

Group N Mean Rank df x? p n2
School A 41 369.04
School B 44 429.40
School C 67 331.75
School D 53 341.52
School E 29 475.84
School F 72 373.26
School G 25 365.96
School H 10 328.80
School 1 58 266.05
School School K 31 321.98 18 121.59 0.00* 0.15
School L 72 404.19
School M 40 410.18
School N 37 423.65
School O 28 417.04
School P 15 443.60
School R 21 375.14
School S 10 430.35
School T 24 428.35
School U 72 361.44

*p<0.05

When Table 9 is examined, because of the Kruskal Wallis-H test, it was determined that scientific process skills
differ statistically according to schools. To determine how much of the total variance the significant difference
explained, the effect size (n2 = 0.15) was calculated. According to this finding, it was observed that the effect of
schools on scientific process skills was of a small magnitude.

Table 10. Kruskal Wallis-H Test Results of Self-Regulation Skills According to Schools

Group N Mean Rank dfr x? p n2
School A 41 337.57
School B 44 410.35
School C 67 307.72
School D 53 387.46
School E 29 443.43
School F 72 459.21
School G 25 428.18
School H 10 314.75
School I 58 331.78
School School K 31 389.95 18 39.37 0.00* 0.05
School L 72 203.64
School M 40 355.88
School N 37 548.93
School O 28 307.27
School P 15 503.70
School R 21 465.21
School S 10 378.80
School T 24 525.04
School U 72 349.93
*p<0.05
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When Table 10 is examined, because of the Kruskal Wallis-H test, it was determined that self-regulation skills differ
statistically according to schools. To determine how much of the total variance the significant difference explained,
the effect size (N2 = 0.05) was calculated. According to this finding, it was observed that the effect of schools on
self-regulation skills was of a very small magnitude.

Table 11. Kruskal Wallis-H Test Results of Academic Achievement According to Schools

Group N Mean Rank df %2 p 12
School A 41 369.04
School B 44 429.40
School C 67 331.75
School D 53 341.52
School E 29 475.84
School F 72 373.26
School G 25 365.96
School H 10 328.80
School I 58 266.05
School School K 31 321.98 18 139.27 0.00* 0.18
School L 72 404.19
School M 40 410.18
School N 37 423.65
School O 28 417.04
School P 15 443.60
School R 21 375.14
School S 10 430.35
School T 24 428.35
School U 72 361.44

#p<0.05

When Table 11 was examined, because of the Kruskal Wallis-H test, it was determined that academic achievement
differ statistically according to schools. To determine how much of the total variance the significant difference
explained, the effect size (N2 = 0.18) was calculated. According to this finding, it was observed that the effect of
schools on science academic achievement was of a small magnitude.

Table 12. Correlation Test Results for the Relationship Between Academic Achievement, Scientific Process Skills,
and Self-Regulation Skills

o eadem
Science Academic Scientific Process Skills  Self-Regulation Skills

Achievement
Science Academic r - 0.39 0.20
Achievement p - 0.00* 0.00%*
Scientific Process r 0.39 - 0.21
Skills p 0.00* - 0.00*
Self-Regulation r 0.20 0.21 -
Skills p 0.00* 0.00%* -
*=p<0.05
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When Table 12 was examined, a moderate positive correlation was found between science academic achievement
and scientific process skills, while a weak positive correlation was found between science academic achievement and
self-regulation skills. Additionally, a weak positive correlation was found between scientific process skills and
self-regulation skills.

Table 13. Regression Analysis Results for the Relationship Between Academic Achievement, Scientific Process
Skills, and Self-Regulation Skills

Variable B Std. Error B B t p
Constant 44.61 3.79 - 11.75 0.00
Scientific Process Skills 1.26 0.12 0.37 10.76 0.00
Model 1 Self-Regulation Skills 0.24 0.02 0.10 2.75 0.00
Dependent Variable: Academic Achievement
R: 0.41 R2:0.17 F:76.45 p: 0.00 DW: 1.68
Constant 1.02 1.20 - 0.85 0.00
Academic Achievement 0.11 0.01 0.36 10.76 0.00
Model 2 Self-Regulation Skills 0.17 0.02 0.10 3.81 0.00
Dependent Variable: Scientific Process Skills
R: 0.41 R2:0.17 F:76.71 p: 0.00 DW: 1.68
Constant 48.90 1.50 - 32.31 0.00
Academic Achievement 0.07 0.02 0.15 3.75 0.00
Model 3 Scientific Process Skills 0.27 0.07 0.15 3.81 0.00
Dependent Variable: Self-Regulation Skills
R: 0.24 R?: 0.06 F: 23.60 p: 0.00 DW: 1.73

In Table 13:

According to the results of Model 1, it is observed that scientific process skills and self-regulation skills can explain
17% of the dependent variable. In the ANOVA table, the F value is 76.45 and the probability value is 0.00, indicating
that the established regression model is statistically significant. When the findings are examined, it is observed that
for each 1-point increase in scientific process skill grades, the science academic achievement grades increases by
1.26 points, and for each 1-point increase in self-regulation skill grades, the academic grade increases by 0.24 points.

According to the results of Model 2, the explanatory power of the independent variables on the dependent variable
can be understood. In the regression analysis, it is observed that scientific process skills and self-regulation skills can
explain 17% of the dependent variable. In the ANOVA table, the F value is 76.71 and the probability value is 0.00,
indicating that the established regression model is statistically significant. When the findings are examined, it is
observed that for each 1-point increase in science academic achievement, the scientific process skill grade increases
by 0.11 points, and for each 1-point increase in self-regulation skill grades, the scientific process skill grade increases
by 0.17 points.

According to the results of Model 3, it is observed that scientific process skills and self-regulation skills can explain
0.06% of the dependent variable. In the ANOVA table, the F value is 76.71 and the probability value is 0.00,
indicating that the established regression model is statistically significant. When the findings are examined, it is
observed that for each 1-point increase in science academic achievement, the self-regulation skill grade increases by
0.07 points, and for each 1-point increase in self-regulation skill grades, the scientific process skill grade increases by
0.27 points.

4. Discussion and Conclusion

The development of digital technologies and the internet has had a significant impact not only on the lives of
individuals but also on various fields, including education and commercial enterprises. In this context, those who
adapt early to the continuously evolving and changing world order emerge stronger. In adapting to this evolving and
changing order, scientific process skills and self-regulation skills undoubtedly play an important role. Self-regulation
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skills help students adapt early to the changing and transforming system, while scientific process skills aid in a
clearer understanding of the system. Additionally, there are significant disparities in the wealth levels between
countries today. The achievement s in the field of science in wealthier countries play a crucial role in creating these
disparities. The reduction of this wealth gap between countries is influenced by advancements in the field of science.
For example, more than half of the global patent applications are made by China and the USA (World Bank, 2022),
showing the driving force behind the wealth of these countries. It is at this point that self-regulation skills and
scientific process skills come into play. According to Marzano (1994), self-regulation involves making assessments
and self-regulation is an essential learning model that must be achieved to maximize scientific process skills, and it
has various indicators that need to be accomplished. Similarly, when the literature is examined, students with high
self-regulation skills and scientific process skills are found to be successful in the field of science (Kitsantas, Steen
and Huie, 2009; Nwafor, Obodo and Okafor, 2015; Uredi and Uredi, 2015). Based on this, the motivation for this
study is to examine whether there is a relationship between scientific process skills, self-regulation skills, and
academic achievement in science courses among primary school students. In this context, the sub-problems
identified were investigated using statistical methods.

When the descriptive findings of the study are examined, it is found that the average science academic achievement
grade is 75.30, the average scientific process skills grade is 13.14, and the average self-regulation skills grade is
58.25.

When the demographic information of the students was examined, it was determined that the educational status of
the parents was remarkable, 39.1% of the mothers were illiterate and 34.6% were primary school graduates. It was
determined that 11.9% of the fathers were illiterate and 32% were primary school graduates. These findings are
important because analyzes show that parents' education level has an impact on student achievement.

The findings indicate that the educational level of the mother/father has a statistically significant effect on scientific
process skills and science academic achievement, while there was no significant difference in self-regulation skills
based on the parents’ education level. The general expectation is that as the educational level of the parents increases,
the student's achievement will also improve. Ural and Cinar (2014) and Aslanargun, Bozkurt and Sarioglu (2016)
found that as the parents’ education level increases, academic achievement also increases. In this context, in the study
conducted, many parents are either illiterate or have only completed primary school, although a small proportion
have university degrees. The findings of the study support the results of Ural and Cimar (2014) and Aslanargun,
Bozkurt and Sarioglu (2016), as differences were identified between students with illiterate or primary
school-educated parents.

According to the findings of the study related to gender, statistically significant differences were found between the
students’ gender and their scientific process skills, self-regulation skills, and science academic achievement. This
finding supports the results of the study by Karatas et al. (2018). This situation can be attributed to various reasons.
One reason might be the different responsibilities assumed by girls and boys within the family. For instance, female
students tend to spend more time at home and help their mothers with household chores, whereas boys are generally
freer in this regard. Another reason could be that in the Southeastern Anatolia Region, males generally receive more
support in terms of education, while females are in a more disadvantaged position in this regard. The differences
found between genders in this study may stem from these factors.

According to the findings, while there is a statistically significant difference in scientific process skills between the
grades, no differences were found in terms of science academic achievement and self-regulation skills across the
grades. This finding is consistent with the results of the study by Meri¢ and Karatay (2014).

According to the findings, a statistically significant difference was found between students' enjoyment of science
courses and their scientific process skills, self-regulation skills, and science academic achievement. According to
Balg¢im and Cavus (2020), when a student enjoys a course or activity, it increases their motivation, and this motivation
contributes to the student's achievement in the activity or course. In this context, this study indicates that when
students enjoy science course, it boosts their motivation, which in turn differentiates their scientific process skills,
self-regulation skills, and science academic achievement.

The findings also indicate that there is a difference in scientific process skills, self-regulation skills, and science
academic achievement based on the schools attended by the students.

According to the results of the correlation test, a moderately strong correlation was found between scientific process
skills and science academic achievement, a weak correlation between scientific process skills and self-regulation
skills, and a weak correlation between self-regulation skills and science academic achievement. Furthermore, it can
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be stated that strengthening students’ scientific process skills could enhance their achievement in science.

According to the findings, it was observed that all variables statistically significantly influence each other. That is,
there is a mutual causality between these variables. This is because each variable plays a role in explaining the others.
Therefore, any problem occurring in one of these variables is likely to affect the others as well. In this context, it can
be stated that scientific process skills, self-regulation skills, and academic achievement in science are not substitutes
for each other, but rather complementary to one another.

5. Suggestions

Each individual causes a deliberate effort to raise the caliber of human resources by undertaking education (Astiti,
Ardana, and Wiarta, 2017; Made et al., 2017). Quality human resources can advance a country and ensure the
sustainability of individual lives (Asrial et al., 2020). As a result, education becomes an important skill that everyone
should learn.

One of the sciences learned through education is science. Moreover, science is a science that should be learned by
students in the 21st century. Thinking ability is required to analyze problems that arise while studying science. In this
context, self-regulation skills and scientific process skills are two important phenomena that improve the ability to
analyze and think.

Based on this:
» Itis essential to equip students with self-regulation and scientific process skills.

+ It has been observed that students with developed scientific process skills and self-regulation skills perform
better in science courses. Therefore, teachers should ensure that students actively participate in the learning
process and use self-regulation skills in their course. In this regard, it is crucial to raise awareness among
teachers about the importance of scientific process skills and self-regulation skills.

*  To enhance students’ performance in both theoretical and practical exams, science curricula should also
consider self-regulation learning-based education.
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