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ABSTRACT 
 

Student knowledge development can be influenced by many factors, one of which is the use of 
teaching aids and the availability of learning resources. The purpose of this study was to measure 
the relationship between the use of teaching aids and learning resources on students' ability to 
construct knowledge on atomic structure material. The method used in this study was a quasi-
experimental method with a correlation approach. The results of this study show that the data is 
normally distributed and homogeneous. The correlation value between the use of teaching aids and 
learning resources is 0.52. The correlation value between the use of teaching aids and the ability to 
construct knowledge is 0.452. Meanwhile, the significance value (p<0.05) indicates that there is a 
relationship between the use of teaching aids and learning resources and the ability to construct 
knowledge. This study concludes that there is a relationship between the use of teaching aids and 
learning resources and the ability to construct knowledge. 
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Keywords:  Using teaching aids; learning resources; ability to construct knowledge; chemistry 
learning; atoms subject. 

 
1. INTRODUCTION  
 
The ability to construct knowledge is an 
individual's ability to actively build or form new 
knowledge based on previous experiences, 
interactions, and understanding (Zabolotna et al., 
2023). This means that knowledge is not 
something that is passively received from 
outside, but rather the result of an active 
cognitive process in which individuals interpret, 
organise, and compile information into a 
complete and meaningful understanding for 
themselves. This process involves several 
abilities such as remembering experiences, 
comparing information to find similarities and 
differences, and evaluating these experiences to 
form new understanding or knowledge, as well 
as motor activities such as practical work or 
project-based learning that can build students' 
knowledge (Pratami, 2024). 
 
In other words, the ability to construct knowledge 
is the mental ability to take separate pieces of 
information and combine them into a 
comprehensive understanding (Azzahra, 2025). 
The level of Indonesian students' ability to 
construct knowledge is still relatively low, as 
reflected in the 2022 PISA results, which ranked 
Indonesia 68th out of 80 countries. The average 
score of Indonesian students has decreased 
compared to PISA 2018. The reading literacy 
score decreased to around 359 points from 371 
points in 2018, the mathematics score dropped 
to 366 from 379, and the science score dropped 
to 359 from 396 in 2018. These scores are still 
far below the OECD average and the 2024 
RPJMN target (OECD 2023, 2022). The PISA 
results provide an overview of the low level of 
knowledge among students, including their ability 
to construct their own knowledge from available 
information. Low PISA scores are closely related 
to students' low conceptual knowledge mastery, 
science literacy skills, and critical thinking 
capacity, which are the foundations of knowledge 
construction. The low conceptual knowledge, 
science literacy skills, and critical thinking 
capacity of students as measured by PISA 
parameters illustrate that Indonesian students 
are unable to connect knowledge and 
understand existing knowledge stimuli to 
complement knowledge development (Azzahra, 
2025). Students' conceptual knowledge mastery, 
science literacy skills, and critical thinking 
capacity can be developed by fulfilling the factors 

of curriculum, learning methods, learning 
resources, and socio-economic conditions, also 
known as learning environment capacity 
(Pulkkinen & Rautopuro, 2022).  
 
The learning environment support is all efforts 
that support students in learning, including 
curriculum factors, learning methods, learning 
resources, teaching styles, learning facilities, 
learning resources, and comfort in learning (Fitria 
et al., 2020). Factors such as cleanliness, 
completeness of facilities/infrastructure, physical 
condition of the learning space, and social 
support from teachers and peers affect 
motivation and learning effectiveness, which will 
have an impact on students' ability to utilise their 
brains for thinking (Samodro et al., 2020). A good 
environment will have a positive impact on 
student learning (Jannah et al., 2024). The use of 
various learning resources such as textbooks, 
learning media, learning environments, teaching 
aids, and information technology significantly 
supports the process of knowledge construction 
in students. By utilising many learning resources, 
students have greater opportunities to actively 
learn and build their own knowledge more 
effectively. Students who can construct 
knowledge at school will have the ability to solve 
problems in life (Etzel et al., 2025). Based on the 
results of research, the use of environmental 
support such as learning resources affects 
students' knowledge with scores ranging from 
26.9% to 73.8%. This also depends on the 
context, subject matter, and management of 
learning resources at school. Good school 
facilities will have an effectiveness in learning of 
11.6% (Susilawati et al., 2020). 
 
Students' knowledge construction can be built 
through a meaningful learning process, which is 
learning that utilises learning resources and 
students' skills and abilities. Not only cognitive 
abilities, but psychomotor and affective skills 
must also be optimised by teachers so that 
students can obtain a holistic learning 
experience. The learning process integrates the 
development of students' physical and motor 
skills in an active and relevant manner with real 
experiences, so that students not only 
understand concepts but are also able to apply 
them directly. This approach emphasises active 
participation and the use of practical methods to 
improve psychomotor skills while deepening 
conceptual understanding so that learning 
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outcomes are more effective (Marcelina et al., 
2024). The maximum use of cognitive, affective, 
and psychomotor skills can improve students' 
conceptual knowledge, science literacy skills, 
and critical thinking capacity, which will have an 
impact on students' constructivism abilities 
(Shobihah et al., 2024).  
 
One approach to honing students' psychomotor 
skills is the use of teaching aids. The use of 
teaching aids (psychomotor skills) helps students 
construct knowledge by connecting new ideas 
with concrete experiences, so that the knowledge 
they build becomes more meaningful and lasting 
(Purba, 2016). Learning that integrates 
psychomotor skills and the constructivist 
approach increases learning activities, creativity, 
and student involvement directly in the learning 
process (Sari et al., 2019). Constructivist learning 
provides space for students to experiment, 
reflect, and revise their knowledge, where 
psychomotor skills facilitate these activities 
effectively. Learning using teaching aids not only 
hones students' psychomotor skills but also 
hones their cognitive abilities and affective skills 
(Jasumayanti, 2019). Therefore, the 
improvement of constructivism skills can be 
optimally developed through learning using 
teaching aids during practical work and 
maximising the use of learning resources. 
 

2. MATERIALS AND METHODS  
 

2.1 Time and Place of Research 
 
This research was conducted in July-August 
2025 at the Chemistry Education Laboratory, 
Indonesian Christian University and Ketapang 3 
Private Junior High School, Jakarta. The 
research began with the development of 

chemistry teaching aids in July 2025 at the 
Chemistry Education Laboratory, Indonesian 
Christian University. The aids developed were 
teaching aids on the subject of atomic and 
molecular structure, using recycled paper 
materials. The teaching aids developed were 
then used in science lessons at junior high 
school level. Learning activities using the 
teaching aids were conducted in August at 
SMPS Ketapang 3 Jakarta. 
 

2.2 Population and Sample 
 
The teaching aids were used by 40                     
students, who were given the teaching aids and 
then tested. The test assessed knowledge               
about atomic and molecular structures 
(constructivist learning ability). Atomic and 
molecular structures are part of the Natural 
Sciences (IPA) curriculum at the junior high 
school level. 
 

2.3 Research Methodology 
 
This study utilised a quasi-experimental method 
with a correlational research approach, in which 
psychomotor skills in using teaching aids and 
environmental support were independent 
variables. Meanwhile, students' constructivist 
learning abilities were dependent variables. Data 
was obtained by distributing (surveying) test 
instruments in the form of knowledge tests and 
non-test instruments in the form of 
questionnaires regarding the environmental 
support of students and psychomotor skills in 
using teaching aids. The data obtained was then 
tested for statistic descriptive, normality, 
homogeneity, and regression and correlation to 
measure the relationship and influence of each 
variable.  

 

 
 

Fig. 1. Learning Activities with Teaching Aids 
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2.4 Research Design 
 
The design of this study is as follows: 
 

 
 

Fig. 2. Diagram correlation between variable 
 

2.5 Research Instruments 
 
This study uses test instruments and non-test 
instruments to answer the research questions, 
including:  
 

1. Test instruments to assess skills construct 
knowledge or their ability to understand 
atomic and molucle structure subject. For 
instruments that construct knowledge 
containing information about atomic 
matter, atomic structure, molecular 
structure, chemical bonds, molecular 
forms, and scientific literacy related to 
atomic matter 

2. Non-test instruments, namely 
observational instrument of using teaching 
aids and instrument learning resources. 
Learning resources were measured by 
assessing the availability of laboratories in 
schools, the completeness of equipment, 
the use of laboratories for practical work, 
the availability of libraries, the availability of 
reading materials that support natural 
science learning. Meanwhile, the teaching 
aids instrument measures students' 
psychomotor skills in using teaching aids 
made from recycled materials. In               
addition, the instrument also measures 
how students understand the chemical 
bonds between atoms that form   
molecules. 

 
The instruments have been validated and tested 
for reliability. Initial validation was carried out by 
experts to determine whether the instruments 
used were appropriate for what they were 

intended to measure, namely the skills to 
construct knowledge, the skills to use teaching 
aids, and learning resources. According to the 
experts, the test results were appropriate for 
what was to be measured. Then, testing was 
continued for the knowledge construction skills 
instrument by conducting a validation and 
reliability test using Cronbach's alpha. The value 
obtained was 0.854 for a total of 25 questions 
and was tested on 10 students. The Cronbach's 
alpha results showed a high reliability value, 
meaning that the instrument can be used to 
measure knowledge construction ability. 
 

3. RESULTS AND DISCUSSION 
 
This study aims to measure the relationship 
between the ability to use teaching aids and 
students' learning support capacity on their ability 
to construct knowledge. The research was 
conducted at SMPS Ketapang 3 Jakarta, 
involving 40 respondents in the second grade of 
junior high school. The respondents, who were 
students, were assessed on their ability to use 
teaching aids in the form of recycled molimod, 
which was used to construct students' knowledge 
in understanding the material on atomic and 
molecular structures. In addition, this study also 
observed the support provided by the school 
environment in supporting learning. The 
variables in this study were the skill in using 
teaching aids (variable X1) and the support 
provided by the environment (variable                     
X2), as well as the ability to construct            
knowledge as variable Y. The data for the 
variables in this study can be seen in the 
following graph: 
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Fig. 3. Data on Skills in Using Teaching Aids, Learning Support Capacity, and Knowledge 
Construction Ability 

 
This report summarizes data collected from 40 
respondents regarding their skills in using 
teaching aids, access to learning resources, and 
ability to construct knowledge. The dataset 
includes four columns: Responden, Skills in 
Using Teaching Aids, Learning Resources, and 
The Ability to Construct Knowledge. The 'Skills in 
Using Teaching Aids' column reflects the 
respondents' proficiency in utilizing teaching 
aids, with scores ranging from 25 to 40, 
averaging around 34.20. The 'Learning 
Resources' column indicates the availability and 
utilization of learning resources, with scores 
ranging from 20 to 34, averaging around 28.18. 
The 'The Ability to Construct Knowledge' column 
represents the respondents' capacity to build and 
synthesize knowledge, with scores ranging from 
25 to 95, averaging around 76.58. Based on the 
first five sample data entries, there's variability in 
all three skill areas. For instance, 'R005' has the 
highest skill in using teaching aids (40), while 
'R002' and 'R003' have relatively lower scores 
(27 and 25 respectively). The ability to construct 
knowledge also varies significantly, with scores 
ranging from 25 to 80 within the first five 
respondents. The standard deviation of 'The 
Ability to Construct Knowledge' is relatively high 
(15.83), suggesting a wide distribution of scores 
in this category across the entire dataset. This 
can be seen in the following Table 1. 
 
The data obtained was statistically tested using 
Kolmogorov-Smirnov and homogeneity testing. 
can be seen in the following table. The data 
shows normality values for three variables, 

namely Using Teaching Aids, Learning 
Resources, and Skill of Constructing Knowledge. 
The values indicate that the data is normally 
distributed and homogeneous. 
 

3.1  Correlation between Skills in Using 
Aids and Learning Resources 

  
The scatter plot shows a general upward trend, 
indicating that as the 'Skills in Using Teaching 
Aids' increase, 'Learning Resources' also tend to 
increase. The points are somewhat spread out 
but generally follow a positive slope. The 
Pearson correlation coefficient between 'Skills in 
Using Teaching Aids' and 'Learning Resources' 
is 0.526. Strength of Correlation: The Pearson 
correlation coefficient of 0.526 indicates a 
moderate positive correlation between 'Skills in 
Using Teaching Aids' and 'Learning Resources'. 
This means that there is a noticeable, but not 
extremely strong, linear relationship between the 
two variables. The positive sign of the correlation 
coefficient, supported by the upward trend in the 
scatter plot, suggests that as an individual's skills 
in using teaching aids improve, their access to or 
utilization of learning resources also tends to 
increase. Conversely, lower skills in using 
teaching aids are generally associated with fewer 
learning resources. This relationship implies that 
proficiency in using teaching aids might be linked 
to, or perhaps even influence, the availability or 
effective use of learning resources. It could 
suggest that individuals more adept at using 
teaching aids are also more likely to leverage or 
be provided with more learning resources.  

2
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Tabel 1. Statistic Descriptive 
 

 N Minimum Maximum Mean Std. Deviation 

Using Teaching Aids 40 25 40 34,20 4,115 
Learning Resources 40 20 34 28,18 3,037 

Skill Contstruct of 
Knowledge 

40 25 95 76,58 16,029 

 
Table 2. Normality and Homogenity Test 

 

 Using 
Teaching Aids 

Learning 
Resources 

Skill 
Contstruct of 
Knowledge 

N 40 40 40 
Normal Parametersa,b Mean 34,20 28,18 76,58 

Std. Deviation 4,115 3,037 16,029 
Test Statistic ,119 ,126 ,160 
Asymp. Sig. (2-tailed) ,159c ,110c ,160c 

Homogenity Test Homogenity test ,230 

 

 
 

Fig. 4. Graph showing the relationship between skills in using aids and learning resources 
 
There is a strong correlation between the skills in 
using teaching aids and the effectiveness of 
learning resources. Research shows that the 
frequency and proper use of teaching aids 
significantly enhance students' understanding 
and retention of scientific concepts. In one study, 
the use of teaching aids accounted for 58% of 
the variance in students' science concept 
understanding, with better post-test scores 
among groups using these aids compared to 
traditional teaching methods. The alignment 
between teaching aids and lesson objectives 

also strengthens student engagement and 
knowledge construction. Students demonstrated 
significant improvement in conceptual 
understanding and confidence when lessons 
integrated physical models and interactive 
demonstrations (Souza et al., 2025). 
 
The correlation between skills in using teaching 
aids and the effectiveness of learning resources 
is strongly supported by research from a study 
conducted in public senior secondary schools in 
Kano metropolis, Nigeria. The study utilized an 
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experimental research design with 306 students, 
testing the effects of audio-visual and print media 
teaching aids on academic performance in 
English language (Mera, 2023). 
 

3.2  Correlation between Skills in Using 
Aids and the Ability to Contsruct 
Knowledge 

 
The scatter plot visually supports a positive 
trend, where higher values on the x-axis ('Skills 
in Using Teaching Aids') generally correspond to 
higher values on the y-axis ('The Ability to 
Construct Knowledge'). The data points are 
spread across the plot, but there's a noticeable 
clustering towards the upper right, indicating that 
individuals with higher skills in using teaching 
aids also tend to have a higher ability to 
construct knowledge. The Pearson correlation 
coefficient between 'Skills in Using Teaching 
Aids' and 'The Ability to Construct Knowledge' is 
0.452. The correlation indicates a moderate 
relationship, there is a moderate positive linear 
relationship between 'Skills in Using Teaching 
Aids' and 'The Ability to Construct Knowledge', 
with a Pearson correlation coefficient of 0.452. 
The relationship is positive, this suggests that 
better skills in using teaching aids are associated 
with a greater ability to construct knowledge. A 
moderate positive linear relationship implies that 
as 'Skills in Using Teaching Aids' increase, 'The 
Ability to Construct Knowledge' tends to increase 
as well. The findings imply that enhancing 
educators' skills in utilizing teaching aids could 
potentially contribute to an improvement in 
students' ability to construct knowledge. This 
finding implies that improving educators' skills in 
using teaching aids could potentially contribute to 
enhancing students' ability to construct 
knowledge. Further investigation might explore 
the causality and the specific mechanisms 
through which this relationship operates. 
 
In the context of education, this emphasises that 
the use of effective learning aids can facilitate the 
process of knowledge construction in students. 
Teachers who can integrate media and tools 
appropriately can create more interactive, 
concrete, and meaningful learning. For example, 
the use of educational videos, simulations, or 
physical teaching aids can help students 
understand abstract concepts more concretely. 
Thus, improving teachers' skills in using teaching 
aids contributes significantly to improving 
students' critical thinking and conceptual 
understanding. There is a significant positive 
correlation between skills in using teaching aids 

and students' ability to construct knowledge. 
Research focusing on elementary science 
education revealed that classrooms using 
teaching aids such as physical models and 
interactive tools showed higher engagement, 
comprehension, and retention of scientific 
concepts. Students exposed to these aids 
demonstrated better conceptual understanding 
and meaningful learning outcomes compared to 
traditional teaching methods (Ariani & Marleni, 
2023). The studies indicate that effective use of 
teaching aids facilitates active learning, which 
enhances students' ability to visualize and 
internalize abstract concepts, supporting stronger 
knowledge construction processes. Teachers' 
careful selection and integration of teaching aids 
aligned with lesson objectives also play a crucial 
role in maximizing their impact on knowledge 
acquisition (Emidar & Indriyani, 2023). 
 
Research in Nigerian secondary schools 
revealed that both audio-visual and print teaching 
aids significantly improved academic 
performance compared to traditional teaching 
methods. The study emphasized the importance 
of teachers' skillful use of instructional materials 
in facilitating better teaching and learning 
processes (Mera, 2023). A qualitative study on 
natural science learners found that teaching aids 
such as charts, models, and laboratory 
equipment boost comprehension, engagement, 
critical thinking, and collaborative learning, which 
are key components in knowledge construction 
(Nghitoolwa et al., 2024). 
 
Constructivism theory emphasises that 
knowledge is actively constructed by individuals 
through experience and interaction with the 
environment. In educational practice, this 
approach encourages students to engage 
directly, experiment, and reflect on the 
knowledge they have acquired, thereby making 
learning more meaningful and contextual 
(Sugrah, 2020).  Constructivism views learning 
as an active process in which students construct 
meaning based on their own experiences. Two 
key concepts are assimilation (integrating new 
knowledge into existing frameworks) and 
accommodation (changing frameworks of 
thinking to accommodate new knowledge). 
Teachers act as facilitators who help students 
connect prior knowledge with new concepts 
through discussion, experimentation, and 
problem solving.  The application of 
constructivism in the classroom involves five 
steps: activating prior knowledge, acquiring new 
knowledge, understanding knowledge, applying 
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knowledge in real-life situations, and reflection. 
This practice encourages independence, 
initiative, active dialogue, and collaborative 
problem solving. Constructivist-based learning 
has been proven to improve learning outcomes, 
critical thinking skills, and problem-solving 
abilities (Sa'adah, dan Azizah, 2021). 
 
Psychomotor learning, one of which is through 
the use of teaching aids, not only develops 
physical skills but also contributes significantly to 
building students' knowledge. The integration of 
psychomotor activities with cognitive aspects has 
been proven to improve understanding and 
mastery of the material. Research shows that the 
using teaching aids (e.g., discus throwing) 
effectively develops psychomotor skills while 
improving students' cognitive skills. Learning 
completeness increased from 83% in cycle I to 
90% in cycle II, indicating that active involvement 
in psychomotor practice strengthens students' 
conceptual understanding and knowledge. 
Research shows that the use of modified tools in 
sports learning (e.g., discus throwing) effectively 
develops psychomotor skills while improving 
students' cognitive skills. Learning completeness 
increased from 83% in cycle I to 90% in cycle II, 
indicating that active involvement in psychomotor 
practice strengthens students' conceptual 
understanding and knowledge (Hapid, 2023). In 
a study conducted by Meyer (2021), it was 
shown that the use of interactive multimedia 
(e.g., e-books, simulations, videos) or using 
teaching aids, students in constructing their own 
knowledge through exploration, group 
discussions, and reflection. Teachers act as 
facilitators (scaffolding), supporting the process 
of knowledge construction in students and 
encouraging social collaboration—a 
characteristic of social constructivism. Bransford 
et. al.  (2000) highlight that learning is not merely 
receiving information, but rather an active 
process in which students connect new 
knowledge with existing knowledge. Prior 
knowledge greatly influences how students 
understand and remember new information. This 
process involves reasoning, reflection, and 
transferring knowledge to new situations. 
 

3.3 Correlation between Learning 
Resources and the Ability to 
Contsruct Knowledge 

 
The scatter plot visually supports the moderate 
positive correlation. While there is some 
dispersion, a general upward trend can be 
observed, indicating that higher values of 

'Learning Resources' are often associated with 
higher values of 'The Ability to Construct 
Knowledge'. The calculated p-value for this 
correlation is 0.0089. With a p-value of 0.0089, 
which is less than the conventional significance 
level of 0.05, the correlation is considered 
statistically significant. The correlation is 
statistically significant (p = 0.0089), meaning that 
this observed relationship is unlikely to be due to 
random chance and suggests a genuine 
association between the two variables. This 
suggests that the observed positive relationship 
is unlikely to have occurred by random chance. 
The Pearson correlation coefficient between 
'Learning Resources' and 'The Ability to 
Construct Knowledge' is 0.408. There is a 
moderate positive correlation (r = 0.408) between 
'Learning Resources' and 'The Ability to 
Construct Knowledge'. This implies that an 
increase in learning resources is associated with 
an increase in the ability to construct knowledge. 
This value indicates a moderate positive linear 
relationship. A positive correlation means that as 
'Learning Resources' tend to increase, 'The 
Ability to Construct Knowledge' also tends to 
increase. The strength is considered moderate, 
suggesting that while there is a discernible trend, 
it is not extremely strong or perfect. The findings 
suggest that investing in or improving learning 
resources could potentially contribute to 
enhancing individuals' ability to construct 
knowledge. However, since the correlation is 
moderate, other factors also play a significant 
role in knowledge construction. 
 
In the context of education, these findings 
emphasise the importance of the availability and 
utilisation of diverse learning resources such as 
textbooks, digital media, scientific journals, 
educational videos, and real-world learning 
environments. Varied learning resources enable 
students to obtain information from various 
perspectives, explore independently, and relate 
the concepts they learn to their own experiences. 
Thus, improving access to and the quality of 
learning resources can encourage a more 
meaningful and constructive learning process, in 
which students not only receive information but 
also actively and critically construct their own 
knowledge. Research shows a positive 
correlation between learning resources and the 
ability to construct knowledge. Studies 
emphasize that well-designed learning resources 
support active engagement, collaboration, and 
critical thinking, which are essential for 
meaningful knowledge construction. One 
qualitative study on blended learning highlighted 
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that accessible, flexible multimedia and online 
resources increase students' motivation and 
enhance their learning outcomes by facilitating 
better understanding and thinking skills. The 

interactive nature of these resources allows 
learners to go beyond simple content 
consumption to actively constructing and 
applying knowledge (Younas et al., 2025). 

 

 
 
Fig. 5. Graph showing the relationship between skills in using aids and the ability to construct 

knowledge 
 

 
 
Fig. 6. Graph showing the relationship between skills in using aids and the ability to construct 

knowledge 
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Constructivist learning research explains that 
knowledge construction occurs through social 
interaction and the transformation of prior 
knowledge. Learning resources that support 
collaboration and provide scaffolding enable 
learners to negotiate meaning and co-construct 
knowledge, moving from individual to collective 
understanding. Technologies and web tools play 
a crucial role in fostering such environments 
(Jaleel & Verghis, 2015). Furthermore, 
collaborative learning research shows that 
groups working with shared learning resources to 
create knowledge artifacts engage in deeper 
epistemic interactions, resulting in more complex 
and elaborated knowledge. This joint 
engagement is essential for addressing complex 
problems and enhancing learning processes 
(Revista, 2019). 
 

3.4 Skills in Using Teaching Aids 
 
The skill levels observed range from a minimum 
of 25 to a maximum of 40. The mean skill level is 
33.00. Standard Deviation of Skill Levels: The 
standard deviation of skill levels is 4.88, 
indicating a moderate spread in the data. The 
frequency of each skill level ranges from a 
minimum of 1 to a maximum of 6. The average 
frequency across all observed skill levels is 
approximately 2.86. The skill level of 40 is the 
most frequently observed, with 6 occurrences, 
indicating a significant number of individuals 
possess the highest reported skill in using 
teaching aids. Skill levels 31 and 36 are also 
highly frequent, each appearing 5 times, 
suggesting a strong presence of individuals with 
good proficiency. Skill levels 25, 26, 27, 35, and 
39 are the least frequent, each occurring only 1 
time, which might indicate fewer individuals at 
these specific proficiency points. The distribution 
shows a varied pattern, with several peaks (e.g., 
at 31, 36, and 40) and valleys (e.g., at 25-27, 35, 
39), suggesting that skill in using teaching aids is 
not uniformly distributed but rather concentrated 
at certain proficiency levels, particularly towards 
the higher end of the scale. 
 

3.5 Learning Resources 
 
The bar chart visually confirms the frequency 
distribution, with the height of each bar 
corresponding to the frequency of the respective 
'Learning Resources' level. The highest 
frequencies are observed for 'Learning 
Resources' levels 27 and 30, both occurring 7 
times. The lowest frequencies are observed for 
'Learning Resources' levels 20, 22, and 34, each 

occurring only 1 time. The distribution of 
'Learning Resources' is not uniform, showing 
varying levels of frequency across different 
resource levels. For students who take science 
lessons in class, using the same or different 
learning resources. The experiences between 
one class and another differ. In addition, the 
teachers who teach one class and another differ. 
As a result, one class gains learning experience 
through practical work, while another class does 
not gain the same experience. The most 
common 'Learning Resources' levels are 27 and 
30, indicating these might be the most utilized or 
preferred resources. Conversely, 'Learning 
Resources' levels 20, 22, and 34 are the least 
common, suggesting lower engagement or 
availability for these specific resources. The 
distribution shows a peak around the mid-to-high 
range (27-32), with frequencies generally higher 
in this range compared to the lower and highest 
ends of the spectrum. In this study, learning 
resources were measured by assessing the 
availability of laboratories in schools, the 
completeness of equipment, the use of 
laboratories for practical work, the availability of 
libraries, the availability of reading materials that 
support natural science learning, the practical 
work chapters that have been or are being 
carried out, the availability of digital libraries that 
support learning, the availability of learning 
management systems, the use of learning 
management systems, the availability of practical 
guides, the use of the internet in learning, 
opinions about learning biology, physics, and 
chemistry, and the number of assignments           
given by teachers in a week. Learning         
resources were measured using instruments 
applied through direct observation and 
interviews. 
 

3.6 The Ability Construct Knowledge  
 
The ability score of 80 is the most frequent, 
appearing 14 times. The score of 90 is the 
second most frequent, with 7 occurrences. The 
score of 70 follows with 5 occurrences. An ability 
score of 85 appears 4 times. Scores of 25, 50, 
95, and 60 each appear 2 times. Scores of 88 
and 75 are the least frequent, each appearing 
only 1 time. The bar chart visually confirms the 
frequency distribution, with the tallest bar 
corresponding to an ability score of 80 
(frequency of 14), followed by 90 (frequency of 
7), and 70 (frequency of 5). The shorter bars 
represent the less frequent scores. The ability 
score of 80 is the most prevalent among the 
observed data, indicating a significant 
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concentration at this knowledge level. A 
substantial portion of the data points fall within 
the higher ability scores (80, 90, 70, 85), 
suggesting a general tendency towards good or 
strong ability to construct knowledge. Lower 
ability scores (e.g., 25, 50, 60) and some specific 
higher scores (e.g., 88, 75) are much less 
common, indicating fewer individuals at these 

particular knowledge construction levels. The 
data measured in the ability to construct 
knowledge is students' knowledge of atomic 
concepts, molecular concepts, atomic structures, 
molecular structures, and chemical bonds. This 
data also measures students' abilities in 
chemical reactions related to the teaching aids 
used. 

 

 
 

Fig. 7. Distribution of Data on Skills in Using Teaching Aids 
 

 
  

Fig. 8. Distribution of Data on Skills in Using Teaching Aids 14
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Fig. 9. Distribution of Data on Skills in Using Teaching Aids 
 

 
  

Fig. 10. Data Skills Using Teaching Aids in the Bloxpot Method 
 

3.7  Outliers in 'Skills in Using Teaching 
Aids' based on the boxplot method 
(1.5*IQR) 

 
The analysis of the 'Skills in Using Teaching 
Aids' column using the 1.5*IQR method revealed 
no data points falling outside the calculated lower 

and upper bounds. All 40 respondents' scores 
were within the expected range. The column in 
the  Data Frame consistently shows for all 
entries, confirming the absence of outliers. The 
boxplot for 'Skills in Using Teaching Aids' visually 
supports the analytical findings. The plot does 
not display any individual data points beyond the  
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Fig. 11. Data Learning Resources in the Bloxpot Method 
 

 
 

Fig. 12. Data The Ability to Construct Knowledge in the Bloxpot Method 
 
whiskers, which would typically represent 
outliers. This indicates that all data points are 
contained within the interquartile range and its 
1.5*IQR extensions. Based on both the statistical 
calculation using the 1.5*IQR rule and the visual 
representation in the boxplot, there are no 
outliers present in the 'Skills in Using Teaching 
Aids' data. The lack of outliers suggests that the 
scores for 'Skills in Using Teaching Aids' are 
relatively consistent across the respondents, 
without any unusually low or high values that 

would deviate significantly from the main 
distribution. This indicates a homogeneous group 
concerning this specific skill. 

 
3.8 Outliers in 'Learning Resources' 

based on the boxplot method 
(1.5*IQR) 

 
The first quartile (Q1) for 'Learning Resources' is 
26.75, and the third quartile (Q3) is 30.0. The 

1
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IQR, calculated as Q3 - Q1, is 3.25. Based on 
the 1.5*IQR method, the lower bound is 21.875 
(Q1 - 1.5 * IQR) and the upper bound is 34.875 
(Q3 + 1.5 * IQR). A value of 20 in 'Learning 
Resources' was identified as an outlier because 
it falls below the calculated lower bound of 
21.875. The boxplot for 'Learning Resources' 
visually represents its distribution. While the 
provided image does not explicitly show 
individual outlier points, the compact nature of 
the boxplot indicates a relatively tight distribution 
for the majority of the data. The numerical 
analysis confirms the presence of an outlier. The 
value 20 is identified as an outlier, as it falls 
below the calculated lower bound of                   
21.875. 
 

3.9 Outliers in 'The Ability Construct 
Knowledge' Based on the Boxplot 
Method (1.5*IQR) 

 
The analysis identified two outliers in 'The Ability 
to Construct Knowledge' column, both with a 
value of 25. The boxplot for 'Distribution of The 
Ability to Construct Knowledge' visually confirms 
the presence of outliers, represented by two 
points below the lower whisker, corresponding to 
the value of 25. The lower bound for outlier 
detection was calculated as 46.375, and the 
upper bound was 109.375. Any value below 
46.375 or above 109.375 is considered an 
outlier. 
 

4. CONCLUSION 
 
This study concludes that there is a relationship 
between using teaching aids and learning 
resources with the ability to consctruct 
knowledge. The results of this study show that 
the correlation value between the use of teaching 
aids and learning resources is 0.52. The 
correlation value between the use of teaching 
aids and the ability to construct knowledge is 
0.452. Meanwhile, the significance value 
(p<0.05). 
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