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Understanding static electricity can be challenging for elementary students due
to its abstract nature. As the ability to explain scientific phenomena is a key in-
dicator of scientific literacy, contextual and interactive learning experiences are
essential. This study aimed to explore the level of understanding of the concept
based on a case study in a Malaysian primary school. This study investigated
the implementation of a guided inquiry-based static electricity experiment and
analyzed the scientific literacy outcomes of Grade 3 students in a Malaysian el-
ementary school. Using purposive sampling, 28 students participated in a simple
practicum that involved using a ruler and paper pieces, supported by a worksheet
and a nine-item Likert-scale questionnaire to assess their scientific literacy. Data
analysis confirmed normal distribution, with literacy scores indicating strong per-
formance: 81% in understanding and explaining phenomena, 85% in designing
and evaluating scientific inquiry, and 88% in applying scientific information for
decision-making. Skewness values of 0.035, -0.836, and -0.917, respectively, sug-
gest consistent data patterns. Despite overall positive results, the lowest score high-
lights the need to strengthen concept understanding. Findings demonstrate that
simple, experiment-based learning can foster cognitive development and scientific
literacy, emphasizing the role of teacher guidance in linking everyday experiences
to scientific concepts.
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INTRODUCTION

In the era of rapid global change, elemen-
tary education must nurture essential 21% century
competencies beyond memorization and proce-
dural skills. Developing creativity, critical think-
ing, communication, collaboration, character,
citizenship, and adaptability enables students to
thrive in dynamic environments. As emphasized
by Adawiyah (2017), mastering these skills is
crucial for students to navigate the complexities
of modern society and technological advance-
ment. The demands of the 21% century call for
high-quality human resources who are not only
knowledgeable but also capable of responding
effectively to emerging challenges and opportu-
nities. Therefore, early and continuous guidance
is essential to ensure that students develop into
resilient, innovative, and future-ready individuals
(Mardhiyah et al., 2021).

Education systems must cultivate individu-
als who are not only adaptable but also capable
of competing and contributing as high-quality,
reliable human resources, thereby preparing stu-
dents for the demands of the 21% century (Yus-
mar et al., 2023). Among the core competencies
required for success in this era of rapid change
is scientific literacy, a foundational skill that ena-
bles learners to interpret the phenomena, make
informed decisions, and engage critically with
scientific information (Rini et al., 2021). Far from
being limited to the comprehension of scientific
facts, scientific literacy encompasses a multidi-
mensional set of abilities, including inquiry, eval-
uation, and application of scientific knowledge in
real-life contexts (Nofiana & Teguh, 2018). Thus,
fostering scientific literacy from an early age is
crucial to equip students with the cognitive and
practical tools necessary for lifelong learning and
active participation in society. In the context of
21t century education, scientific literacy plays a
crucial role in fostering critical thinking and in-
formed decision-making (Putri et al. 2025). As
such, embedding scientific literacy into early
education is essential for nurturing future-ready
individuals who can think critically, act respon-
sibly, and contribute meaningfully to sustainable
development.

One widely recognized method for evaluat-
ing students’ scientific literacy is through interna-
tional assessments. The Programme for Interna-
tional Student Assessment (PISA), administered
by the Organisation for Economic Co-operation
and Development (OECD), measures the compe-
tencies of 15-year-old students in reading, math-
ematics, and science, focusing on their ability to

apply knowledge to real-world problems. Malay-
sia has participated in PISA since 2010, using the
results to inform educational policy and reform.
Despite ongoing efforts to enhance education
quality, Malaysia’s performance in PISA 2022
showed a decline across all three domains com-
pared to 2018, with science literacy scores reflect-
ing challenges in applying scientific knowledge
critically and effectively (OECD, 2023). Simi-
larly, findings from the Trends in International
Mathematics and Science Study (TIMSS) have
highlighted the need to strengthen students’ rea-
soning and problem-solving skills. The Malaysian
Education Blueprint has acknowledged these
gaps, emphasizing the importance of improving
higher-order thinking skills and aligning teaching
practices with global standards to develop future-
ready learners.

The scientific literacy level of Malaysian
students generally aligns with the international
average, yet remains uneven across different re-
gions and school systems (Zhang et al., 2022).
This disparity is influenced by several systemic
challenges within the Malaysian education land-
scape, including the urban—rural divide, varia-
tions in instructional quality among national
schools with different language mediums (e.g.,
Mandarin and Tamil), and ongoing issues related
to integration and social cohesion in multicultur-
al learning environments (Ristyana et al., 2024).
To address these gaps and enhance student out-
comes in international assessments such as the
TIMSS and PISA, Malaysia has implemented
targeted professional development programs for
science educators. These initiatives have led to
notable improvements in teacher competencies,
although continuous efforts are still needed to
ensure equitable and high-quality science educa-
tion nationwide (Nur et al., 2018). Strengthening
teacher capacity remains a crucial factor in pro-
moting scientific literacy and equipping students
to meet global educational standards.

Early assessment of students’ scientific
literacy supported instructional strategies and
timely interventions, while contextual, low-cost
hands-on experiments effectively enhanced stu-
dents’ conceptual understanding and engagement
in scientific inquiry (Sariyyah et al., 2024). Struc-
tured worksheets guiding students through obser-
vation, hypothesis formulation, experimentation,
and reflection not only reinforce concept and
investigative skills but also support the develop-
ment of broader 21% century competencies. Ac-
cording to Septaria et al. (2025), it is emphasized
that inclusive, collaborative, and activity-oriented
learning models, anchored by student worksheets,
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can significantly improve scientific literacy while
responding to the demands of lifelong learning.
Further evidence from Maisum et al. (2024) high-
lights the value of authentic practicum guides,
though refinement is needed to optimize their
impact. Winarni et al. (2023) also report sub-
stantial gains in students’ literacy across context,
knowledge, competence, and environmental care
attitudes, with strong correlations between eco-
logical awareness and scientific understanding.
These findings underscore the importance of in-
corporating inquiry-driven learning models that
are appropriate for strengthening students’ cogni-
tive development, environmental sensitivity, and
scientific literacy from the elementary level.

Challenges in scientific literacy within
learning were addressed through the implemen-
tation of instructional approaches that actively
engaged students in the learning process (Pujana
et al., 2022). The application of static electric-
ity through age-appropriate, hands-on activities
proved effective in capturing elementary students’
scientific literacy. Abdulah et al. (2025) demon-
strated that a simple experiment, utilizing a plas-
tic ruler and paper pieces, enhanced students’
curiosity, conceptual understanding, and interest
in science, thereby supporting the early develop-
ment of scientific literacy. Consistent with these
findings, Sariyyah et al. (2024) reported signifi-
cant improvements in students’ scientific literacy
after participating in similar experiments. Interac-
tive practicum activities helped students connect
scientific concepts with everyday experiences,
enhancing their understanding and application,
and developing essential inquiry skills, thereby
highlighting the value of experiential learning in
fostering scientific literacy.

This study aimed to explore the level of
understanding of the concept of static electric
force through an experiment using plastic rul-
ers and pieces of paper conducted by primary
school students in Malaysia. Implemented
through a guided inquiry learning approach, the
experiment provided a concrete and observable
introduction to the concept of static electricity,
allowing students to witness firsthand how elec-

Student
Worksheet
Development

Expert Product
and Validation
Instrument

Preparation

Revision

Figure 1. Research Design

trostatic forces operate and to grasp the underly-
ing scientific principles. By incorporating familiar
materials from students’ daily environments, the
learning experience was designed to bridge theo-
retical knowledge with real-life contexts, thereby
enhancing relevance, engagement, and concept
clarity.

METHOD

Sample and Research Design

The research was conducted in August
2025 at a primary school in Tanjong Malim, Pe-
rak, Malaysia. The study involved 28 third-grade
students, comprising 14 males and 14 females,
all of whom were 9 years old on average. Partici-
pants were selected using purposive sampling to
ensure relevance to the research objectives. The
combination of quantitative and qualitative data
provided a comprehensive understanding of stu-
dents’ development of scientific literacy through
guided inquiry-based experimentation.

This research employed a case study met-
hod, which involves an investigation of indivi-
duals, enabling researchers to explore an issue in
detail through direct observation and contextual
analysis. By focusing on authentic conditions,
this method allows for a comprehensive under-
standing of the dynamics and interactions that
shape the subject of study, making it particular-
ly suitable for examining educational practices
and student learning experiences iz situ (Poltak &
Widjaja, 2024).

This study employed a descriptive quan-
titative approach, supplemented by qualitative
analysis, to assess students’ scientific literacy
through a static electricity experiment. Data were
collected using a scientific literacy questionnai-
re and a student worksheet designed to capture
scientific literacy skills. These instruments enab-
led an evaluation of students’ responses and en-
gagement with the experiment. Figure 1 presents
the sequential research steps undertaken, outli-
ning the implementation process from planning
to data analysis.

Data
Description

Field Data
and
Conclusion

Collection
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Research Instruments

The research instruments used in this stu-
dy were student worksheets and a scientific lite-
racy questionnaire. The student worksheet used
in this study was designed to integrate theoretical
foundations, scientific methods, and elements of
science play, presented through structured stu-
dent analysis responses. According to Septaria et
al. (2025), a systematically developed worksheet
that combines practical activities with reflective
theoretical components can effectively bridge
abstract scientific concepts with students’ real-life
experiences. This integration not only reinforces
concept understanding but also promotes mea-
ningful learning by encouraging students to ac-
tively engage with scientific phenomena in a way
that is both analytical and relatable.

Data collection was conducted using a
questionnaire designed in alignment with estab-
lished indicators of scientific literacy, capturing
students’ responses following their participation
in static electricity experiments. The questionnai-
re employed a Likert scale enriched with emojis
to accommodate the developmental characteris-
tics of elementary school students and enhance
engagement. The Likert scale is a widely used
tool for measuring attitudes, perceptions, and
views toward social phenomena, allowing variab-
les to be operationalized into measurable indica-
tors (Sugiyono, 2013). These indicators served
as the foundation for constructing questionnaire
items in the form of clear, age-appropriate state-
ments. The instrument consisted of nine questi-
ons, each offering four response options, ranging
from "Highly Agree” to "Highly Disagree”. Sup-
porting this approach, Soebandhi (2024) used a
four-point Likert scale with emoji indicators from
happy to unhappy expressions, which enhanced
students’ self-expression, participation, and com-
fort during data collection. This approach pro-
ved effective for assessing scientific literacy and
cognitive competencies at the elementary level.
Represented visually through expressive emojis,
as illustrated in Figure 2.

o
i A A . -

v = <
Highly agree Agree Disagree Highly
disagree

Figure 2. Likert Scale Emojis

Delivery Method and Data Collection

The language used in the student work-
sheet was adapted to Bahasa Malaysia to ensu-
re accessibility and ease of understanding for
primary school students during the experiment.

This worksheet served as both a learning guide
and an assessment tool, designed to evaluate stu-
dents’ knowledge and experiential understanding
following the static electricity activity. The final
version of the student worksheet, which integra-
tes contextual language and structured inquiry
prompts, is presented in Figure 3.

The validation of the student worksheet as
an instructional and assessment instrument was
conducted by expert validators, selected based on
their relevant expertise, experience, and academic
background. Following the expert review, the as-
sessment was conducted based on the language
aspect, visual design quality, and material suita-
bility. The product underwent necessary revisi-
ons and was subsequently deemed valid for field
implementation. For data analysis, quantitative
responses from the scientific literacy questionnai-
re were processed using SPSS 31 (Trial Version),
employing the Shapiro-Wilk non-parametric test
to assess the distribution of student responses.
Meanwhile, qualitative data derived from student
worksheets were analyzed using content analysis
techniques to identify emerging patterns in con-
cept understanding, misconceptions, and scienti-
fic reasoning skills demonstrated during the static
electricity experiment.

Data Analysis

Data analysis in this study was conducted
using a descriptive quantitative approach, app-
lying specific calculations to evaluate students’
scientific literacy levels. Each student’s total
questionnaire score was calculated using the Stu-
dents’ Scientific Literacy Level (SSLL) equation
(Eq. 1), and the resulting percentages were then
matched against the criteria outlined in Table 1.
This table categorizes scientific literacy into four
distinct levels: Advanced, Proficient, Basic, and
Need Special Intervention. These categories ser-
ved as a benchmark for interpreting the extent of
students’ scientific literacy, enabling a clear and
systematic assessment of their understanding
and competencies based on the scores obtained.
Data analysis was conducted using a quantitative
descriptive approach, involving specific calcula-
tions to assess the level of scientific literacy. Tab-
le 2 presents scientific literacy indicators with the
classification of question numbers on the questi-
onnaire.

SSLL (%) =

Obtained Score x 100 (Eq 1)

Maximum Score

RESULT AND DISCUSSION

Learning Activities
This study implemented the guided inqui-
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ry learning model as the core instructional appro-
ach. Guided inquiry is a pedagogical strategy in
which teachers facilitate students’ active explora-
tion by providing structured guidance to discover,
formulate, and solve problems, thereby construc-
ting a deeper understanding of science. The sup-
port offered typically includes probing questions

and directional cues that help students arrive at
meaningful conclusions (Erdani & Hakim, 2020).
According to Khairiyah (2025), guided inquiry
learning comprises five sequential phases: (1)
identifying and orienting the problem, (2) formu-
lating a hypothesis, (3) collecting data, (4) inter-
preting the data, and (5) drawing conclusions.

~KERTASKLU TERTARIK”

“Gaya torik Polak mugtan™

KERTASKU TERTARIK MEMOR! BERMAIN SAINS

Alat & Bahan:

ot g

W b ey

(A)

(B) D)

©)

Figure 3. Student worksheet design, (A) Cover, (B) Theoretical foundations, (C) Materials and Meth-
ods, and (D) Memory in Playing Science

Table 1. Scientific literacy level category description (Putri et al. 2025; Firdaus & Asmali 2021)

Students demonstrated the ability to reflect on the content of the reading and make
informed decisions related to scientific concepts with confidence. This level of auton-
omy enabled them to solve the given problems effectively, even in the absence of direct
guidance, indicating a strong foundation in concept understanding and independent

Students demonstrated the ability to comprehend scientific texts at a literal level and
successfully solve problems related to the concept of heat with minimal guidance. This
indicates a growing independence in applying concept knowledge and reflects their
readiness to engage with scientific content more autonomously.

Students demonstrated the ability to extract information from the provided science
texts. However, they still required guidance in identifying the most relevant content to
grasp the concept of heat fully and in verifying the accuracy of their understanding.
This suggests that while foundational literacy skills are present, scaffolding remains
essential to support a deeper understanding of concepts and critical evaluation.

Students at this level exhibit minimal mastery of scientific concepts and require sub-
stantial support throughout the learning process. Assistance is needed in accurately

Score  Category Description
75-100 Advanced
reasoning.

51-75  Proficient
26-50 Basic
0-25 Need

Special

Intervention

recording experimental data, conducting procedures correctly, and engaging in reflec-
tive discussions to validate findings. Collaborative dialogue with more capable peers
can serve as a valuable scaffold, enabling these students to develop foundational un-
derstanding through guided interaction and shared reasoning.

Table 2. Classification of questions based on scientific literacy indicators

Indicator No.

Indicator description

Questionnaire Statement No.

1 Understanding and explaining scientific phenomena 1,2,and 3

2 Drafting and evaluating designs for scientific inquiry, as well 4, 5, 6, and 7
as critically interpreting scientific data and evidence

3 Research, evaluate, and use scientific information for deci- 8 and 9

sion-making and action
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These phases were applied during the static
electricity experiment to scaffold students’ inqui-
ry process and promote deeper engagement with
scientific concepts. Table 3 outlines the learning
stages during the experiment, serving as a pro-
cedural guide for data collection and concept ex-
ploration. This framework ensured that students
progressed systematically through each phase of
inquiry, reinforcing both procedural fluency and
concept understanding.

Table 3. Stages of guided inquiry learning activ-
ity by applying the static electricity practicum

Learning Stage Teacher Activities

Orientation e The teacher greeted students
and Problem and led a short prayer
Identification

» Stimulated curiosity by asking
why paper pieces were attract-
ed to ruler rubbed on hair

» Introduced the topic of static

electricity
Formulating * Demonstrated rubbing a plas-
Predictions tic ruler on hair and bringing it
(Hypotheses) close to small pieces of paper

» Asked students to observe the
phenomenon

» Encouraged students to predict
why the paper was attracted to
the ruler

» Facilitated discussion based on
students’ prior knowledge

Divided students into small
groups

Data Collection

» Distributed materials (plastic
rulers, paper pieces, and work-
sheets)

* Guided students in experi-
menting independently

Led a discussion on students’
observations

Interpreting .
Data

* Guided students in recording
and analyzing their findings on
the worksheet

e Asked guiding questions to
connect observations with the
concept of electric charge

Drawing Con-
clusions

Encouraged students to con-
clude that the ruler became
charged and attracted light ob-
jects

¢ Reinforced the scientific con-
cept and provided moral re-
flection

* Closed the lesson with a prayer

The learning activity commenced with an
opening phase, during which the teacher greeted
the students, took attendance, and created a jo-
yful and engaging classroom atmosphere to pre-
pare them for the lesson. As illustrated in Figure
4A, this stage also involved the teacher commu-
nicating the learning objectives and anticipated
benefits, thereby motivating students and provi-
ding a clear overview of the material to be explo-
red. According to Yulianti & Zhafirah (2020), the
opening phase is designed to stimulate students’
curiosity and prompt them to ask foundational
questions related to the topic. This initial engage-
ment catalyzes enthusiasm, encouraging students
to actively participate and remain motivated
throughout the subsequent stages of the guided
inquiry process.

Figure 4. Practicum and learning activities show-
ing students rubbing the plastic ruler and bring-
ing it closer to the paper as the data collection
activities (A), students are interpreting the data
on practicum results (B)

The next stage involved demonstration and
reinforcement activities, as illustrated in Figure
4B Demonstration and Strengthening of Experi-
ments. In this phase, selected student representa-
tives performed the static electricity experiment
in front of their peers, modeling the phenome-
non by rubbing a ruler on dry hair and attracting
small paper pieces. This activity was designed
to provide a concrete understanding of the con-
cept before independent group experimentation,
as described by Hawa et al. (2021). The use of
demonstration methods in science education sig-
nificantly enhances students’ concept grasp by
visualizing abstract phenomena. Furthermore,
Wahidah et al. (2022) emphasize that such appro-
aches are highly relevant in science learning, as
they support students in conducting meaningful
exploration and investigation through observa-
tion and interaction with real-world objects and
natural phenomena.

The subsequent phase focused on Interpre-
ting Data, during which students conducted sta-
tic electricity experiments independently in small
groups. In alignment with the experimental de-
sign, male students rubbed a plastic ruler against
their hair, while female students used the fabric
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of their shirts to generate static charge. Following
the hands-on activity, students completed the Stu-
dent Worksheet, which incorporated elements
of memory in playing science to reinforce their
understanding of the concept. Beyond serving as
a procedural guide, the worksheet functioned as
a reflective tool, enabling students to document
observations, analyze experimental data, and
propose solutions to the problems encountered
(Cahyanto et al., 2024).

Upon completion of the worksheet, an
evaluation was conducted using a scientific lite-
racy statement questionnaire. This instrument
aimed to assess students’ comprehension, reaso-
ning, and ability to apply scientific concepts. As
noted by Hawa et al. (2021), evaluation in lear-
ning is a systematic process used to determine
the effectiveness, value, and impact of educatio-
nal activities. It encompasses the assessment of
learning programs, outcomes, and instructional
methods, thereby providing critical insights into
student progress and the quality of instruction.

The final phase of the learning activity
was the Closing Activity, during which the te-
acher and students engaged in reflective dialogue
about the entire series of static electricity experi-
ments. The teacher facilitated a guided reflection,
encouraging students to revisit their observations
and draw conclusions based on their experiences.
Students were allowed to express their thoughts,
pose questions, and share insights related to the
phenomena they had explored. To conclude, the
teacher delivered a motivational message, empha-

sizing the importance of critical thinking and the
relevance of connecting scientific concepts to eve-
ryday life. The session ended with a joint prayer
and farewell greetings, reinforcing a sense of
community and closure. As noted by Sani (2016),
the closing activity plays a vital role in evaluating
the achievement of learning objectives, gauging
students’ mastery of the material, and providing
valuable feedback for teachers to assess the effec-
tiveness of instructional delivery.

To ensure the appropriateness of subse-
quent statistical analyses, a normality test was
conducted on the scientific literacy data. The
results indicated a Kolmogorov-Smirnov signifi-
cance value of 0.200 and a Shapiro-Wilk value
of 0.716, both of which exceeded the threshold
of & = 0.05. These findings confirm that the
data are normally distributed. Following this, a
descriptive analysis was performed to determi-
ne students’ scientific literacy levels across each
indicator. According to Riyanto & Arini (2021),
descriptive analysis was a basic data processing
technique aimed at describing research condi-
tions or phenomena without drawing conclusions
or making predictions. It was commonly used in
exploratory research. This analysis encompassed
key statistical measures, including mean, median,
mode, standard deviation, skewness, minimum
and maximum scores, and score ranges. The de-
tailed results of these calculations are presented
in Table 4, providing a comprehensive overview
of students’ performance and their understanding
of the concepts.

Table 4. The results of the descriptive analysis of the scientific literacy questionnaire on each indicator

Indicator Mean  Median

description

Indicator

Mode

Std.
Dev.

Score
Max.

Score
Min.

Skewnees Range

1 Understanding  9.78 9.0000
and explain-
ing scientific

phenomena

2 Drafting and
evaluating de-
signs for scien-
tific inquiry, as
well as critically
interpreting
scientific data
and evidence.

13.71 14.0000

3 Research, 7.07 7.0000
evaluate, and

use scientific

information for

decision-

making and

action.

9.00

14.00

7.00

1.618 .035 7.00 12.00  5.00

1.674 -.836 10.00 16.00 6.00

0978 -917 5.00 8.00 3.00
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Based on Table 4, students scored an avera-
ge of 9.78 (range = 5) in the Explaining Scientific
Phenomena indicator, reflecting a generally good
and evenly distributed understanding relative to the
maximum score of 12. The highest average score,
13.71 (range = 6), was observed in Designing and
Evaluating Scientific Investigations and Critically
Interpreting Data, indicating strong comprehensi-
on, though with notable variability among students
(Durasa et al., 2022). In contrast, the Using Scien-
tific Information for Decision-Making indicator
yielded an average of 7.07 (range = 3) out of a ma-
ximum of 8, suggesting near-perfect performance
with consistent responses. The frequency distributi-
on for each indicator is presented in Figure 5.

Figure 5 illustrates the distribution patterns
of students’ scientific literacy scores across three in-
dicators. For Indicator 1, the data exhibit a positively
skewed distribution (Skewness = 0.035), indicating
that most students scored below the average, reflec-
ting limited concept mastery (Ariawati et al., 2019).
In contrast, Indicator 2 shows a negatively skewed
distribution (Skewness = —0.836), suggesting that
the majority of students performed above average,
demonstrating strong inquiry and analytical skills
(Ushani & Suarjana, 2019). Similarly, Indicator 3
also displays a negatively skewed curve (Skewness
=-0.917), indicating high student performance and
consistent understanding in applying scientific kno-
wledge to real-life contexts (Durasa et al., 2022).

Ingicator 1

Fragquency

ey
E

Frequency

3 3 T "o e

(c}

Figure 5. Data distribution histograms on each sci-
entific literacy indicator: (A) Indicator 1, (B) Indica-
tor 2, and (C) Indicator 3

Based on the data analysis in Table 5, stu-
dents demonstrated a positive tendency toward
understanding the basic concept of static electri-
city. In response to the first questionnaire item,
[ can explain what happens if the ruler is rubbed into
the hair and then brought closer to the piece of paper”,
48% of students highly agreed, and 32% agreed,
indicating a high level of confidence in explai-
ning the phenomenon. However, 19% disagreed,
and 1% highly disagreed, suggesting some con-
cept gaps. The item included a short fill-in secti-
on where students described their observations.
Common responses included: “Paper sticks to the
ruler,” ”Paper can be attracted to rulers,” and "Rulers
can pull pieces of paper,” reflecting students’ abili-
ty to articulate the effects of static electricity in
simple terms.

Student responses indicate that most were
able to observe and explain the real-life phenome-
non of static electricity, specifically the interacti-
on between a ruler and paper after the ruler was
rubbed on hair. However, some students still de-
monstrated a limited understanding and failed to
relate their explanations to the underlying scien-
tific concept. As noted by Sariyyah et al. (2024),
this temporary attractive force arises from electric
charges on the plastic surface, which gradually
dissipate over time. This finding aligns with res-
ponses to the second question regarding the in-
teraction between hair and ruler. A total of 77%
of students (52% highly agree, 25% agree) ex-
pressed confidence in their understanding, while
23% (22% disagree, 1% highly disagree) showed
uncertainty. In the short-answer section, students
wrote statements such as:

”Paper can be attracted to the ruler because there are
positive and negative charge forces.”

"There is a magnetic force that attracts the paper.”
”There are positive and negative electrical forces so that
the paper can be attracted.”

These findings suggest that most students
have developed a sound understanding of electric
charge interactions, although a few still require
further clarification. As explained by Maghfiroh
et al. (2022), rubbing a plastic ruler on hair causes
a transfer of electrons from the hair to the ruler,
resulting in the hair becoming positively charged
and the ruler negatively charged. This static char-
ge enables the ruler to attract small pieces of pa-
per, although the effect is temporary. The strong-
est comprehension was reflected in responses to
the third question, I know that if the ruler is rubbed
into the hair, the ruler can pull out a piece of paper,”
with 87% of students highly agreed and 11% ag-
reed. This indicates a high level of understanding
of the basic phenomenon of static electricity. Si-
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milarly, in the fourth question, 100% of students
agreed that they knew a simple method to test
whether an object can attract another after being
rubbed. The fifth question further reinforced this
concept, with 96% agreeing that increased rub-
bing strengthens the ruler’s ability to attract pa-
per, although 3% still disagreed.

Responses to the sixth question revealed
that 91% of students (63% highly agreed, 28% ag-
reed) recognized that the size of the paper affects
its attraction to the ruler, although 8% remained

uncertain. The seventh question showed a more
varied understanding of the quantitative aspect,
with 45% highly agreeing, 41% agreeing, and
14% expressing doubt about the effect of rubbing
intensity. In the eighth question, 97% of students
agreed that rubbed objects can attract small paper
pieces, while only 4% disagreed. For the ninth
question, 91% of students felt confident in con-
cluding the experiment, indicating strong engage-
ment with observable phenomena.

Table 5. The percentage of students who responded to each question in the scientific literacy question-

naire

Question

Score of students (%)

4

Highly agree

3
Agree

2 1

Disagree  Highly Disagree

I can explain the phenomenon that occurs when a
plastic ruler is rubbed against hair and subsequent-
ly brought near small pieces of paper

I can explain the interaction between hair and a
plastic ruler following friction, which results in the
buildup of static electricity

I understand that when a plastic ruler is rubbed
against hair, it becomes electrically charged and is
subsequently able to attract small pieces of paper
because of static electricity

I know a simple method to test whether an object
can exert an attractive force on another object after
undergoing friction

In my opinion, the more the amount of rubbing,
the stronger the ruler pulls the paper

I think the size of the paper strip matters; smaller
pieces are more manageable for the ruler to pull be-
cause they are lighter and move more easily when
the ruler is charged

I believe that the more times you rub the ruler, the
stronger it gets at pulling the paper, like charging
up its power

I think that when you rub particular objects, like

a ruler, they can pull tiny pieces of paper, because
rubbing gives them a kind of invisible power called
static electricity

After trying the ruler and hair experiment, I found
out that the ruler can pull tiny paper pieces

48%

52%

87%

57%

63%

63%

45%

82%

67%

32% 19% 1%

25% 22% 1%

11% 2% 0%

43% 0% 0%

33% 3% 0%

28% 8% 0%

41% 14% 0%

15% 4% 0%

24% 9% 0%

Opverall, these results demonstrate that stu-
dents possess good scientific literacy, particularly
in interpreting hands-on static electricity experi-
ments using simple media like rulers and paper.
Their enthusiasm aligns with findings by Febria-
na et al. (2024), who emphasize that visual media
and simple teaching aids enhance concept clarity.
As noted by Putri et al. (2025), effective learning
strategies play a crucial role in fostering scienti-
fic literacy by encouraging students to apply new

knowledge in everyday contexts.

Figure 6 illustrates high levels of student
achievement in scientific literacy, particularly in
the indicator "Explaining Scientific Phenome-
na.” The lowest agreement was observed in ques-
tions 1 and 2 (75%), while question 3 reached the
highest at 95%. These items included short-ans-
wer fields for students to explain their experimen-
tal observations. However, analysis revealed that
some students left these fields blank or provided
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minimal responses, indicating difficulty in articu-
lating the concept of static electricity. The high
percentage of agreement may reflect students’
confidence in selecting the correct option, rat-
her than their ability to explain the phenomenon
descriptively. These findings suggest that while
students demonstrate a strong recognition of ob-
servable phenomena, their understanding of con-
cepts remains underdeveloped. As emphasized
by Rohmah et al., (2019), enhancing scientific
literacy, especially among elementary students, is
essential. This can be achieved through learning
approaches that stimulate motivation and enga-
gement, encouraging deeper participation and a
better understanding of science activities.

Questions 4 to 9 yielded agreement rates
between 79% and 92%, indicating that most stu-
dents demonstrated a solid understanding of ba-
sic scientific literacy concepts and were able to
connect scientific knowledge to everyday pheno-
mena. However, some misconceptions and con-
fusion remain, suggesting the need for further
concept reinforcement. As noted by Merta et al.
(2020), scientific literacy not only facilitates the
understanding of concepts but also fosters inqui-
ry and problem-solving skills.

Figure 7 presents the average percentage
of student achievement across three scientific li-
teracy indicators, all of which fall within the high
category. The first indicator, Understanding and

-
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Explaining Scientific Phenomena, reached 81%,
indicating that most students can describe scien-
tific events, though some still struggle to con-
nect concepts to everyday experiences. As Irwan
(2020) notes, a reliance on rote memorization
can hinder students’ ability to apply the know-
ledge they have learned to real-world contexts.
The second indicator, Designing and Evaluating
Scientific Inquiry, and Interpreting Data, achie-
ved an 85% success rate, suggesting that students
are increasingly capable of constructing inquiry-
based investigations and critically analyzing evi-
dence. This higher score reflects the development
of students’ scientific reasoning and analytical
skills. The third indicator, Using Scientific Infor-
mation for Decision-Making and Action, scored
the highest at 88%, demonstrating that students
are confident in applying scientific knowledge to
make informed decisions. This suggests a high
level of maturity in translating classroom lear-
ning into practical understanding. Overall, these
results show that elementary students possess
strong foundational skills in understanding, in-
terpreting, and applying science concepts. They
can reflect on learning content, relate it to obser-
vable phenomena, and make decisions grounded
in evidence. As emphasized by Hidayat (2024),
scientific literacy is crucial for enabling students
to connect scientific concepts to their daily lives
and fostering lifelong inquiry.

Figure 6. The results of students’ scientific literacy level measured by 9 questions
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Figure 7. Average of students' scientific literacy level on each scientific literacy indicator
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Descriptive Analysis of the Student Answer on
the Student Worksheet

The static electricity experiment conducted
through the student worksheet provided a clear
overview of students’ experiences, their under-
standing of the concept, and the learning challen-
ges they faced. Group response analysis revealed
how students engaged with the activity, formula-
ted conclusions, and reflected on their scientific
literacy. These findings highlight the effective-
ness of hands-on experimentation in promoting
observation, reasoning, and concept connection
among elementary students.

Figure 8 presents findings from the "Me-
mori Bermain Sains” or Memory in Playing
Science sheet, highlighting students’ enthusiasm
and positive attitudes during static electricity ex-
periments using plastic rulers and paper strips.
Students demonstrated an emerging understan-
ding of the basic concept that oppositely charged
objects can attract each other. However, difficul-
ties noted particularly in the rubbing stage indi-
cate a need for more precise guidance in the ex-
perimental technique to ensure consistent results.
Group 2 responses reflected high engagement and
enjoyment, as seen in their mood selections and
written reflections. Students successfully linked
the rubbing activity to the appearance of attracti-
on, though some misconceptions remained, such
as referring to hair as the object being attracted
rather than the paper. Challenges with rubbing
the ruler against the fabric of the veil suggest ex-
ploratory thinking, although the outcomes were

MEMORI BERMAIN SAINS

Tolrhan Kaiubtan yang barrms
e bt s st
Saat Pembor's

digosekkah:

(A)

MEMORI BERMAIN SAINS

less effective.

Overall, Group 2 showed a foundational
grasp of static electric attraction, but still requires
support in using accurate scientific terminology,
clarifying misconceptions, and documenting ob-
servations more precisely. Group 3 also expressed
intense enjoyment, with reflections indicating ex-
citement and a sense of curiosity. However, a key
misconception emerged: students described the
ruler as producing magnets, rather than acquiring
a static electric charge. This highlights the impor-
tance of reinforcing correct terminology and dif-
ferentiating between magnetic and electrostatic
phenomena. According to Gupita et al. (2022),
one factor that contributes to misconceptions in
students is the lack of variety in teaching met-
hods, which can lead to feelings of boredom.
Static electricity matter is classified as abstract,
especially in the electrical charge that appears in
the application of static electricity.

In the difficulty section, students common-
ly wrote "none,” indicating that the experiment
proceeded smoothly without major obstacles.
In their conclusions, most students successfully
identified the core concept: a ruler rubbed on hair
can attract small pieces of paper. This reflects a
foundational understanding that an attractive for-
ce arises after friction, although teacher guidance
is still needed to clarify misconceptions, particu-
larly the confusion between static electricity and
magnetism. Across all three groups, students con-
ducted the static electricity experiment effectively,
using a plastic ruler and paper strips.
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Figure 8. Answer results for memory in playing science, (A) group 1, (B) group 2, and (C) group 3

The activity not only sparked enthusi-
asm but also served as a valuable opportunity
to address concept errors, such as the belief that
the ruler produces magnets. Through this hands-

on experience, students gained a clearer and
more accurate understanding of static electrici-
ty. According to Clarawati et al. (2024), learning
through direct experience helped students gain
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deeper and more meaningful knowledge.

The implications of this study suggest
that primary school science education needs to
be designed and enhanced through contextu-
al and experiential learning. Activities such as
simple experiments helped students explore and
understand abstract concepts, making learning
more meaningful and aligned with the demands
of 21st-century education. Science learning in
schools was expected to integrate scientific litera-
cy into the learning process effectively. Through
science instruction based on scientific literacy,
students were expected to develop the abilities
needed to respond to advancements in science
and technology (Irsan, 2021). This was also con-
veyed by Barus (2021) Scientific literacy needed
to be developed from an early age at the elemen-
tary level so that students could progressively ac-
quire more comprehensive competencies.

CONCLUSION

The implementation of a simple static
electricity experiment using a plastic ruler and pa-
per strips, as presented in the student worksheet,
provided valuable insights into the scientific lite-
racy of elementary students. Analysis of student
responses revealed strong enthusiasm and the
ability to draw conclusions based on direct expe-
rience, underscoring the value of hands-on lear-
ning in cultivating scientific literacy from an early
age. However, performance on the first indicator
suggests that some students still require targeted
teacher support to deepen their understanding of
concepts and improve future learning outcomes.
The statistical analysis showed high levels of
scientific literacy achievement, with percentages
of 81% in understanding and explaining scienti-
fic phenomena, 85% in designing and evaluating
scientific inquiry, and 88% in applying scientific
information for decision-making. The normal
data distribution and skewness values of 0.035,
-0.836, and -0.917 indicated the consistency of
the research results. Limitations of this study
included a limited research timeframe, a small
number of research variables, a relatively small
sample size, and a restricted research scope con-
fined to the primary school where the study was
conducted. Therefore, future research was ex-
pected to expand and develop research variables,
involve a larger sample size, and employ more di-
verse and comprehensive research designs. These
efforts were expected to provide a deeper under-
standing of students’ scientific literacy in science
learning.
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