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ABSTRACT 

This study investigates science learning outcomes on the topic 
MTs, with a focus on gender differences. Using a descriptive survey method, the entire population of 77 students (two 
male classes and two female classes) was involved. Data were collected through post
observations, and interviews, and analyzed quantitatively using the Mann
students had significantly higher average learning outcomes (64.04) compared to male students (45.50). Further 
analysis revealed that female students performed better at cognitive levels C3, C4, and C5, as well as across all 
subtopics. Qualitative findings from teacher interviews suggest that this difference is consistent and may be attributed 
to female students’ ambition and logical reaso
students report higher self-confidence. The study concludes that gender differences significantly influence science 
learning outcomes, with implications for instructional strategies
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INTRODUCTION  
Natural science education in junior high school, 

commonly referred to as IPA, integrates the disciplines 
of chemistry, biology, and physics to provide students 
with a foundational understanding necessary for 
addressing real-world problems[1]. The educational 
process encompasses various phenomena encountered 
in daily life, with science knowledge serving as a critical 
component of this learning experience. Specifically, the 
topic of Matter and Its Changes is integral to seventh
grade science curricula, as it equips students with the 
ability to analyze and understand everyday 
occurrences[2].  

The lessons on Matter and Its Changes are 
particularly relevant to students' lives, as they can be 
connected to numerous natural phenomena, such as the 
melting of ice cubes, the formation of dew in the 
morning, and the transformation of rice into porridge 
during cooking [3]. According to [4]
encompasses the forms of matter, physical and chemical 
changes, and their environmental impacts. However, the 
abstract nature of these concepts often poses challenges 
for students, making comprehension di
Consequently, it is essential to assess students' success 
in learning about Matter and Its Changes through their 
learning outcomes. 

Learning outcomes serve as a critical indicator of 
student success, typically reflected in test scores and 
academic performance[5]. They represent the skills and 
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This study investigates science learning outcomes on the topic Matter and Its Changes among seventh
MTs, with a focus on gender differences. Using a descriptive survey method, the entire population of 77 students (two 
male classes and two female classes) was involved. Data were collected through post
observations, and interviews, and analyzed quantitatively using the Mann-Whitney U test. The results show that female 
students had significantly higher average learning outcomes (64.04) compared to male students (45.50). Further 

male students performed better at cognitive levels C3, C4, and C5, as well as across all 
subtopics. Qualitative findings from teacher interviews suggest that this difference is consistent and may be attributed 
to female students’ ambition and logical reasoning, as observed in class. However, questionnaire data indicate that male 

confidence. The study concludes that gender differences significantly influence science 
learning outcomes, with implications for instructional strategies and gender-responsive teaching practice.

learning outcomes, gender, matter and its changes 

Natural science education in junior high school, 
as IPA, integrates the disciplines 

of chemistry, biology, and physics to provide students 
with a foundational understanding necessary for 

The educational 
process encompasses various phenomena encountered 

with science knowledge serving as a critical 
component of this learning experience. Specifically, the 
topic of Matter and Its Changes is integral to seventh-
grade science curricula, as it equips students with the 
ability to analyze and understand everyday 

The lessons on Matter and Its Changes are 
particularly relevant to students' lives, as they can be 
connected to numerous natural phenomena, such as the 
melting of ice cubes, the formation of dew in the 
morning, and the transformation of rice into porridge 

[4], this topic 
encompasses the forms of matter, physical and chemical 
changes, and their environmental impacts. However, the 
abstract nature of these concepts often poses challenges 
for students, making comprehension difficult. 
Consequently, it is essential to assess students' success 
in learning about Matter and Its Changes through their 

Learning outcomes serve as a critical indicator of 
student success, typically reflected in test scores and 

. They represent the skills and 

competencies that students acquire throughout the 
educational process[6]. In academic discourse, it is often 
posited that educational achievement should not solely 
be assessed through grades or graduation 
cognitive success is more accurately gauged by 
evaluating student learning outcomes
learning process, students are expected to achieve 
proficient learning outcomes, which are influenced by 
various interrelated factors, inclu

In educational institutions
implement gender-segregated teaching practices, which 
can lead to distinct behavioral patterns among male and 
female students. Such segregation may impact their 
understanding and overall 
Gender-based classroom classification is prevalent in 
both formal and informal educational institutions, 
including tutoring services and Islamic schools
Some educators argue that male and female students 
possess different learning principles, necessitating 
separate learning environments. For instance, female 
students often thrive in cooperative or familial settings, 
while male students may excel in competitive 
[11]. This perspective is supported by Setiawati & 
Arsana [12], who note a tendency for skill differences in 
learning outcomes between genders, particularly in 
science. 

Gender refers to the social and cultural 
constructs that shape individuals' identities as male or 
female[13], [14], [15]. The differential
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among seventh-grade students at 
MTs, with a focus on gender differences. Using a descriptive survey method, the entire population of 77 students (two 
male classes and two female classes) was involved. Data were collected through post-tests, questionnaires, 

Whitney U test. The results show that female 
students had significantly higher average learning outcomes (64.04) compared to male students (45.50). Further 

male students performed better at cognitive levels C3, C4, and C5, as well as across all 
subtopics. Qualitative findings from teacher interviews suggest that this difference is consistent and may be attributed 

ning, as observed in class. However, questionnaire data indicate that male 
confidence. The study concludes that gender differences significantly influence science 

responsive teaching practice. 

competencies that students acquire throughout the 
. In academic discourse, it is often 

posited that educational achievement should not solely 
be assessed through grades or graduation rates; rather, 
cognitive success is more accurately gauged by 
evaluating student learning outcomes[7]. During the 
learning process, students are expected to achieve 
proficient learning outcomes, which are influenced by 
various interrelated factors, including gender [8]. 

institutions, it is common to 
segregated teaching practices, which 

can lead to distinct behavioral patterns among male and 
female students. Such segregation may impact their 
understanding and overall learning outcomes[9]. 

based classroom classification is prevalent in 
both formal and informal educational institutions, 
including tutoring services and Islamic schools[10]. 
Some educators argue that male and female students 

rning principles, necessitating 
separate learning environments. For instance, female 
students often thrive in cooperative or familial settings, 
while male students may excel in competitive situation 

. This perspective is supported by Setiawati & 
, who note a tendency for skill differences in 

learning outcomes between genders, particularly in 

Gender refers to the social and cultural 
constructs that shape individuals' identities as male or 

The differential treatment of male 
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and female students, both in educational settings and at 
home, significantly influences their personalities and 
academic progress[16]. This disparity in learning 
outcomes between genders is driven by a multitude of 
factors, including biological, cognitive, and social 
dimensions.Research by Kurnia et al.[17] suggests that 
differences in academic abilities between male and 
female students may be rooted in the anatomical 
structures of their brains. In general, the average 
volume of the female brain is approximately 1,130 cm³, 
while that of the male brain is around 1,260 cm³. The 
developmental trajectory of the male brain typically 
begins with the right hemisphere, followed by the left, 
whereas the female brain develops more symmetrically 
across both hemispheres. By the age of 6-12, male brain 
development begins to balance between the left and 
right hemispheres, achieving an ideal state by 
adulthood[18]. 

Furthermore, structural differences exist in key 
brain regions, such as the hypothalamus, corpus 
callosum, hippocampus, and lower parietal lobe, which 
may contribute to divergent cognitive 
abilities[19].Neuroscience research [20]indicates that 
the corpus callosum, along with the Broca and Wernicke 
areas, tends to be thicker and larger in females, 
potentially enhancing their empathetic and 
communicative skills. Conversely, males often excel in 
spatial and creative tasks, while females demonstrate 
strengths in language comprehension and memory[21]. 
Studies by Malenda et al.[22] highlight that male 
students typically outperform female students in 
numerical skills; however, contrasting findings from the 
researches [23]suggest that female students may 
possess superior numerical abilities. Additionally, 
female students have been found to excel in reasoning 
tasks compared to their male peers. Zaidi [24] argues 
that there is no significant difference in overall 
intelligence between genders, as they may employ 
different cognitive styles and brain regions for tasks 
such as memory, emotional processing, facial 
recognition, problem-solving, and decision-making.As 
junior high school students transition into the age range 
of 12 to 15 years, the development of the left and right 
hemispheres in males begins to balance, albeit at a 
slower pace. This developmental context is supported 
by various studies indicating that female students often 
outperform male students academically. 

Zaidi’s research indicates that during school age, 
female students often emerge as high achievers; 
however, as they transition into adulthood, males tend 
to assert their leadership roles in communication and 
idea expression. This observation is supported by 
findings that female students consistently outperform 
their male counterparts in various learning outcomes, 
including both Higher Order Thinking Skills (HOTS) and 
Lower Order Thinking Skills (LOTS), with the exception 
of creative tasks [25]. These differences in academic 
performance can be attributed to variations in brain 
development, which influence how males and females 
communicate, comprehend information, and engage in 
critical thinking.Previous studies have generally shown 
that female students excel in academic achievement 

compared to male students [26], [27], [28]. However, 
contrasting findings by Suherman et al. [29] suggest that 
male students may achieve better learning outcomes in 
certain contexts. 

Based on previous research that has different 
findings, it is important to conduct further research on 
different students, subjects, and research sites. This 
study aims to observe the ability of learning outcomes, 
analyze the ability of learning outcomes, and test the 
significance of differences in the science learning 
outcomes of substance material and its changes in 
seventh-grade MTs students, taking into account gender 
differences. 

RESEARCH METHODS 
1. Research Design 

This research used quantitative methods by 
collecting data and examining data to prove the 
hypotheses that have been made related to learning 
outcomes through posttest instruments to be further 
linked to the results of other instruments, namely 
questionnaires, observations, and interviews. The 
data were distributed to respondents and collected 
over a one-week period. Upon collection, the data 
were systematically organized into tabular format 
for subsequent analysis. The sampling technique in 
this study was saturated sampling. All classes had 
learned about substances and their changes in the 
odd semester from their science teacher. The initial 
ability between male students and female students is 
known to be the same which is obtained from the 
results of the school enrollment test scores. 

2. Population and Sample 
The research was conducted at one of the MTs 

in Lamongan Regency, which included all seventh-
grade students at the MTs. The sample of this study 
amounted to 77 students, which were divided into 
two male classes 19students in class 7A and 18 
students in class 7B, and two female classes 
respectively 20 students in grades 7C and 7D. 

3. Data Collection Instruments 
Learning outcome data were collected using a 

posttest instrument comprising 12 two-tiered 
multiple-choice questions aligned with Bloom's 
taxonomy cognitive levels C3 to C5. Each question 
assessed one of three indicators: application (C3), 
analysis (C4), or evaluation (C5), with a maximum 
score of 5 points per question. Additionally, students 
completed a closed-ended Likert-scale questionnaire 
with four response options: strongly agree, agree, 
disagree, and strongly disagree. To triangulate the 
data, classroom observations were conducted using 
an observation sheet adapted from Anwar [24], 
focusing on gender-related learning behaviors. Semi-
structured interviews with science teachers were 
also carried out to gather contextual insights into 
learning outcomes, gender dynamics, and 
pedagogical challenges related to the topic of matter 
and its changes. 

4. Validity and Reliability 
After the instruments were created and 

validated by the experts, the researcher did the try-
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out and continued with the validity and reliability 
test. The validity test was carried out by using 
Microsoft Excel. On each item, that has the results of 
t count > t table is considered valid, obtained 12 
posttest items and 10 questionnaire items that are 
valid. Furthermore, reliability was tested with 
Cronbach's Alpha by utilizing the SPSS Statistic 16 
program. The results of Cronbach's Alpha > 0.6 
meant that the posttest and questionnaire items 
were reliable [30]. 

5. Data Analysis Techniques 
To ascertain any differences in the science 

learning outcomes of matter and its changes in terms 
of statistically significant gender differences, the 
data were analyzed quantitatively and inferentially. 
Before further processing, the normality was tested 
using Shapiro Wilk, which determines whether the 
data is normally distributed or not, with 𝛼 = 0,05. 
Additionally, the Levene test was done to determine 
whether the data is homogeneously distributed or 
not. 

As a result, the data was found to be normally 
distributed but not homogeneous, so the data did not 
meet the requirements and then tested non-
parametric using the independent sample Mann-
Whittney test. The test is an alternative to the non-

parametric test used to analyze the difference 
between two unpaired samples[31]. If the value of 
sig. (2-tailed) <𝛼 = 0,05, so 𝐻଴ is rejected and 𝐻௔  is 
accepted. Further, the hypothesis of this study is: 
Ha : There is no significant difference in science 

learning outcomes between male and female 
seventh-grade students at the MTs level 

H0 : There is significant difference in science 
learning outcomes between male and female 
seventh-grade students at the MTs level 

RESULTAND DISCUSSION 
Data collection in male and female classes was 

obtained through questionnaires, posttests, 
observations, and interviews with science teachers. The 
focus of this research is to observe the ability of learning 
outcomes, analyze the ability of learning outcomes, and 
test the significance of differences in the science 
learning outcomes of learning matter and its changes in 
seventh-grade MTs students, taking into account gender 
differences. The research was conducted with valid and 
reliable instruments to get valid, reliable, and objective 
data. Posttest results were grouped according to 
cognitive levels consisting of three indicators, including 
application (C3), analysis (C4), and evaluation (C5). The 
findings obtained are as follows. 

Table 1. Average Science Learning Outcomes of Learning Matter and Its Changes Based on Cognitive Level 

Indicator 
Learning Outcomes (%) 

Male Female 
Applying (C3) 56 76 
Analyzing (C4) 42 57 
Evaluating (C5) 38 57 

Science learning outcomes grouped by cognitive 
level are as follows: 
1. Applying Indicator (C3) 

The ability of students to investigate an event and 
implement the formula in the questions given in this 
indicator. The application indicator has 4 questions. 
Male students demonstrated moderate proficiency in 
applying concepts (56%), while female students 
achieved significantly higher scores (76%). The data 
shows that female students excel in translating 
theoretical knowledge into practical solutions, 
possibly due to stronger verbal reasoning and 
systematic processing skills. It is relatable with how 
female students are empowered to navigate lab 
environment effectively and likely to excel in hands-
on tasks, as observed in the study [32] 

2. Analyzing Indicator (C4) 
Students' ability to select and diagnose in the 

questions given in this indicator. The analysis 
indicator has 4 questions. The results obtained from 
male students have the ability to analyze reaching a 
percentage level of 42% and the ability to analyze 
female students reaching a percentage level of 57%. 
This aligns with prior research indicating that 
females tend to adopt more structured approaches 
to problem decomposition [33]. 

3. Evaluating Indicator (C5) 
Students' ability to evaluate in the questions 

given in this indicator. The evaluation indicator has 4 

questions. The results obtained by male students 
have the ability to analyze reaching a percentage 
level of 38% and the evaluation ability of female 
students reaching a percentage level of 57%. This 
may reflect gender differences in metacognitive 
awareness or attention to detail during complex 
assessments[34]. 

This study assessed science learning outcomes on 
matter and its changes across three cognitive levels: 
applying (C3), analyzing (C4), and evaluating (C5). The 
results revealed a consistent trend: female students 
significantly outperformed their male counterparts in 
all three cognitive domains. Specifically, female students 
achieved higher average scores in application (76%, 
moderate category), analysis (60%, low category), and 
evaluation (57%, low category), while male students 
scored lower across these indicators (56%, 42%, and 
38%, respectively, placing them in the low to very low 
categories). These findings align with prior research 
suggesting that female students often excel in tasks 
requiring language proficiency, comprehension, and 
retention[35]. 

A deeper analysis of these differences may reflect 
underlying cognitive and social factors. For instance, the 
superior performance of female students in higher-
order thinking skills (HOTS) such as analysis and 
evaluation could stem from stronger verbal reasoning 
abilities and metacognitive awareness, which are often 
linked to gender-based learning strategies. Conversely, 



Jurnal Inovasi Pendidikan dan Sains Vol.6 No.2, August 2025 : 345-351 
 

348 

male students' lower scores might be attributed to 
slower developmental integration of brain hemispheres 
during adolescence, as noted in neuroscientific 
studies[36]. 

Interestingly, questionnaire responses indicated 
that male students perceived themselves as more 
competent in understanding certain sub-topics (e.g., 
states of matter, physical/chemical changes), despite 
their lower actual performance. This discrepancy could 
be explained by psychological phenomena such as the 
Dunning-Kruger effect, where individuals with limited 

competence overestimate their abilities, or gender 
socialization that encourages confidence in male 
students regardless of achievement. 

Thematic integration of these findings suggests 
that gender differences in science learning outcomes are 
multifaceted, influenced by cognitive predispositions, 
self-perception biases, and classroom dynamics. Future 
research could further explore how pedagogical 
strategies might mitigate these disparities, particularly 
by tailoring instruction to leverage the strengths of both 
genders. 

Table 2. Average Science Learning Outcomes Based on Sub-Materials and Question Distribution 

Sub-Material Question Number 
Learning Outcomes (%) 

Male Female 
Forms of matter and its characteristics 1, 9, 12 43 63 
Changes in the state of matter 3, 6,7 43 66 
Physical and chemical changes 5, 8 43 50 
Density of substance 2, 4, 10, 11 50 70 

Table 2 shows the learning outcomes of seventh-
grade MTs students of the material of matter and its 
changes. The learning outcomes are distributed based 
on sub-materials and gender. 
1. Sub-material of forms of matter and its 

characteristics 
Three questions (Items 1, 9, 12) assessed 

students' ability to investigate and evaluate particle 
behavior in liquids and gases. Male students 
achieved an average score of 43%, compared to 63% 
for females. This aligns with prior research 
suggesting that female students excel in tasks 
requiring verbal reasoning and systematic 
evaluation. 

2. Sub-material of changes in the state of matter 
Items 3, 6, and 7 measured students' capacity to 

diagnose phase changes and particle dynamics. 
Again, female students demonstrated superior 
performance (66% vs. 43% for males). The gap may 
reflect gender differences in metacognitive skills, as 
females often exhibit stronger self-regulation in 
abstract scientific tasks [37]. 

3. Sub material of physical and chemical changes 
For Items 5 and 8, which required selecting 

characteristics of physical/chemical changes, 
females scored 50% versus males’ 43%. While the 
difference was less pronounced, it underscores a 
recurring trend of female advantage in analytical 
tasks, possibly tied to their tendency toward 
methodical problem-solving. 

4. Sub-material of the density of substance 
Calculations involving density and viscosity 

(Items 2, 4, 10, 11) revealed the largest disparity: 
females scored 70%, while males achieved 50%. 

Contrary to stereotypes about male dominance in 
numerical tasks, this finding supports recent 
evidence that female students excel in applied 
mathematical contexts [38] 

Contradictory Self-Perception and Confidence 
Despite their lower scores, male students 

reported higher self-perceived understanding in three 
sub-materials (forms of matter, phase changes, and 
physical/chemical changes). This misalignment may 
reflect the Dunning-Kruger effect, wherein individuals 
with limited competence overestimate their abilities. 
Observations additionally demonstrated that 64.9% of 
male students displayed high self-confidence, whereas 
merely 37.5% of female students did so, a pattern that 
aligns with existing research on gender socialization 
and its association with greater assertiveness among 
males in STEM learning environments.Conversely, 
females’ higher scores in logic-driven tasks (62.5% 
prioritized logic vs. 51.4% of males) and ambition (60% 
vs. 37.8%) suggest that their achievement stems from 
disciplined reasoning rather than self-assurance. These 
findings collectively highlight a paradox: while female 
students achieve higher learning outcomes, their 
confidence lags behind males’. This discrepancy may 
arise from gendered classroom dynamics, where males 
are encouraged to vocalize understanding prematurely, 
whereas females adopt more reflective, accuracy-
oriented approaches. These results are also supported 
by the acquisition of observation results on the 
indicator of prioritizing logic stating that female 
students who prioritize logic are 62.5%, while male 
students who prioritize logic are only 51.4%. In 
addition, the ambitious indicator stated that female 
students are 60%, while male students are 37.8%. 
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Figure 1. Histogram of Observation Results of Male and Female Students 

The observational data, comprising 12 behavioral 
indicators, revealed distinct patterns between male and 
female students. Figure 1 highlights three critical 
indicators—confidence, ambitiousness, and prioritization 
of logic—which exhibited significant correlations with 
both questionnaire responses and posttest 
performance. Notably, while male students reported 

higher self-perceived understanding in the 
questionnaire, their actual posttest outcomes lagged 
behind female. 

This discrepancy may reflect the Dunning-Kruger 
effect, wherein males overstimated their competence, 
whereas females despite stronger performance. 

 

 
Figure 2. Histogram of Average Posttest Score 

To prove the significance of differences in the 
learning outcomes of male and female students, the 
Shapiro-Wilk data normality test was conducted to 
check the distribution of data, and the Levene test to 
ensure homogeneity. The Shapiro Wilk result shows 
that the value of sig. > 𝛼 = 0.05 so it indicates that the 
data is normally distributed. Moreover, the Levene 
homogeneity test result shows sig. = 0.000 < 𝛼 = 0.05 
which means posttest questions item instruments are 
not homogeneous. The requirements for normal 
distribution and homogeneous data were not met. 
Therefore, the analysis continued using non-parametric 
statistics, namely the Mann-Whitney test. Mann-
Whitney test results in Sig. (2-tailed) 0.000 < 𝛼 =  0.05, 
as the basis for decision in the Mann-Whitney test can 
be decided that 𝐻ைis rejected and Hୟ is accepted. 
Therefore, it means that there is a significant difference 
in science learning outcomes of matter and its changes 
in seventh-grade students in terms of gender. 

Statistical analyses further validated these 
differences. Shapiro-Wilk tests confirmed normal data 
distribution (p > .05), but Levene’s test indicated 
heterogeneity (*p = .000*), necessitating non-
parametric analysis. The Mann-Whitney U test yielded a 
significant disparity (*Sig. [2-tailed] = .000*), rejecting 
the null hypothesis and affirming gender-based 

differences in learning outcomes. Female superiority 
was consistent across Bloom’s cognitive 
levels: application (C3: 76% vs. 56%), analysis (C4: 57% 
vs. 42%), and evaluation (C5: 57% vs. 38%). This aligns 
with neuroscientific evidence suggesting that female 
adolescents often excel in verbal reasoning and 
metacognitive regulation, while male students may 
prioritize competitive over deep-learning strategies. 

Thematic synthesis of these findings underscores 
the interplay of cognitive and sociocultural factors. 
Female students’ dominance in higher-order thinking 
(C3–C5) and sub-materials requiring verbal-logical 
integration (e.g., mass density, 70% vs. 50%) resonates 
with studies highlighting their stronger corpus 
callosum connectivity, facilitating multimodal 
information processin. Conversely, males’ 
overconfidence in questionnaires despite lower scores 
may stem from classroom dynamics that reward 
assertiveness over accuracy. 

Cognitive neuroscience research suggests that 
differential brain development patterns between 
genders may contribute to observed disparities in 
academic performance. While male brains typically 
begin to achieve hemispheric balance between ages 6-
12 with relatively slower development, female brains 
demonstrate more balanced bilateral development from 
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birth, possibility because of cognitive ability that 
contribute to the observed gender effects [39]. This 
neurodevelopmental variance manifests in distinct 
cognitive processing styles - junior high school male 
students predominantly utilize right-hemisphere 
functions, whereas their female counterparts employ 
integrated bilateral processing. These fundamental 
neurological differences likely underlie gender 
variations in communication styles, information 
processing, and problem-solving approaches, 
potentially explaining the superior academic 
performance of female students in this study. 

CONCLUSION  
The results of research conducted at MTs 

IhyaulUlum found that female students have learning 
outcomes that outperform male students, with an 
average female student learning outcome of 64.04 and 
an average male student learning outcome of 45.50. As 
for the analysis based on cognitive levels and sub-
materials, it was found that learning outcomes at the C3, 
C4, and C5 cognitive levels of female students obtained 
results that outperformed male students. Learning 
outcomes based on sub-materials stated the same 
results that female students outperformed male 
students. In terms of the significance of differences in 
learning outcomes of male and female students through 
the Mann-Whitney test, it shows that there are 
significant differences between male and female 
students in the science learning outcomes of substance 
material and its changes in seventh-grade students in 
terms of gender differences. Findings based on the 
results of interviews with science teachers that the 
learning outcomes of both often have different results, 
female students tend to outperform the learning 
outcomes of male students. The high learning outcomes 
of female students are influenced by several aspects 
from the results of observations, including female 
students being more ambitious and prioritizing logic. 
However, the findings from the questionnaire results 
showed that male students tend to have a greater sense 
of self-confidence. 
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