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Abstract

Effective learning requires innovative instructional media. This study aimed to determine (1) the
improvement in learning outcomes following the implementation of video tutorial-assisted worksheets
among students of SMP Nasional Makassar, and (2) whether there was a significant difference in
learning outcomes before and after the implementation of video tutorial-assisted worksheets. This study
employed a pre-experimental method with a one-group pretest-posttest design. The population
comprised all ninth-grade students of SMP Nasional Makassar, totaling 179 students, from which a
sample of 32 students was selected through purposive sampling. Learning outcomes were measured
using a multiple-choice test that had been developed and validated prior to implementation. Data were
analyzed descriptively and inferentially. The results showed that (1) learning outcomes improved, as
indicated by an N-Gain of 0.51 (moderate category), and (2) there was a statistically significant
difference between pretest and posttest scores after the implementation of video tutorial-assisted
worksheets, as indicated by a significance value of less than 0.05. These findings demonstrate that
worksheets combined with video tutorial media have a positive impact on the science learning process
and help improve students’ understanding and learning outcomes.
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INTRODUCTION

Science learning in the classroom demands discovery rather than merely understanding
knowledge in the form of facts, concepts, and working principles; students should gain direct
experience in order to understand the natural world scientifically (Murni & Yasin, 2021). Science
instruction aims to develop curiosity through observation, which also trains students’ science process
skills so that problems encountered can be solved in real-life contexts (Putri Dewi, 2023). As a
complex subject, science requires instructional media to make it easier for students to understand
(Sehartian & Adriyani, 2023). The application of learning media can keep pace with rapid
technological development, making it an effective tool in the learning process (Laato et al., 2023).
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Learning media can create a more interactive atmosphere, allowing students to be actively
engaged and more creative (Wardah & Meilana, 2025). Media serve as important facilities in learning,
namely as aids used by teachers when presenting material. In this regard, teachers as facilitators
should be able to create innovative learning media that are not boring for students, particularly in
science learning (Kotimah, 2024). In the learning process, teacher achievement is reflected in the
attainment of students’ competencies, as demonstrated in the delivery of material and the media
prepared (Ningsih et al., 2024).

In practice, however, classroom learning does not always align with these theoretical
expectations. Science remains difficult for students to understand, and teachers at SMP Nasional
Makassar had not yet found learning media suitable for classroom implementation. Observations
revealed that the majority of student activities consisted of listening, taking notes, and completing
assigned tasks. Practical work that students should have carried out was not prioritized by teachers,
resulting in limited development of students’ skills. This condition affects student learning outcomes,
which serve as a measure of learning success. Learning outcomes are the evaluation of student
activities during the learning process (Gulo, 2022). Several factors influence science learning, namely
methods, models, and teaching materials complemented by media (Luh et al., 2022). This situation is
partly caused by teachers’ limited mastery of curriculum demands, so the quality of science learning
has not been delivered as it should be (Indrawati & Nurpatri, 2022).

The problems described above require alternative solutions to restore the essence of science
learning. One effort that can be made is to improve the quality of learning by placing students at the
center (student-centered learning), with teachers acting as facilitators and students engaging in active
discussion with their group members (Indayani & Hartini, 2024). Such implementation must be
supported by innovative teaching materials and media to enhance learning efficiency. Students’
process skills can be trained through practical activities presented in worksheets, after which students
are directed to express all their creative ideas (Fredagsvik, 2023). Worksheets can prompt students to
conduct investigations that later become material for scientific discussion within their groups, and
teachers can identify how students think in solving problems, thereby improving student learning
outcomes (Istigomah, 2021).

Previous studies have addressed related interventions. Vianney et al. (2025) applied animated
video media and Liveworksheet-based worksheets to improve learning outcomes; however, that study
was limited to the respiratory system topic and employed a classroom action research design that did
not measure students’ initial abilities. Walidah and Rahmatan (2023) used worksheets to improve
learning outcomes, but their study did not integrate video tutorials to support students’ understanding
of science. Aliyyah et al. (2021) used learning videos to improve science learning outcomes, but their
study focused on the properties of light and did not use worksheets to help students record the results
of practical work.

The use of worksheets assisted by video tutorials makes it easier for students to observe the
practical steps they will subsequently report, thereby clarifying each stage of the practicum to be
carried out (Annisa Izzania & Widhihastuti, 2020). In addition, video tutorials are designed to attract
students’ attention to the material being studied and to stimulate and encourage students to conduct
experiments (Zefitri et al., 2024). Worksheets equipped with video tutorial media have proven
effective in helping students understand investigative concepts (Fitriyah, 2021).

Based on the foregoing, this study aimed to determine the improvement in learning outcomes
following the implementation of video tutorial-assisted worksheets and to determine whether there
was a significant difference in learning outcomes before and after the implementation of video
tutorial-assisted worksheets among junior high school students.

METHOD

This study employed a one-group pretest-posttest design, one of the designs within pre-
experimental research. The population consisted of all ninth-grade students of SMP Nasional
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Makassar in the 2021/2022 academic year, totaling 179 students. The sample comprised 32 students
selected through purposive sampling. The study was conducted in several stages: preparation,
implementation, and conclusion. In the preparation stage, initial observations were conducted, and
the research instruments and learning materials were developed. The implementation stage began
with the administration of a pretest, followed by three learning sessions using video tutorial-assisted
worksheets; the video tutorials were sourced from YouTube and selected according to the material.
A posttest was then administered. The final stage consisted of data processing and analysis using
descriptive and inferential statistics, comprising a normality test using the Shapiro-Wilk technique
and a paired sample t-test for hypothesis testing. Both analyses were performed with SPSS 24.0.

The research instrument was a multiple-choice test consisting of 17 items to measure learning
outcomes. Students’ raw scores were converted to a scale of 100 using a maximum score of 17, with
the following conversion formula.

Score = (obtained score / 17 (maximum score)) X 100

Prior to use, the test items underwent analysis and validation. The results indicated that the
items were suitable for use in this study based on item difficulty, discrimination power, and item
validity.

RESULTS AND DISCUSSION
The descriptive analysis produced the pretest and posttest learning outcome scores of the
experimental class during the learning process, as presented in Table 1.

Table 1. Learning Outcome Data Based on Descriptive Statistics

No Statistic Pretest Posttest

1  Number of samples 32 32

2 Ideal score 100 100

3 Highest score 64.72 88.24
4  Lowest score 23.53 47.06
5 Mean 39.88 69.85
6  Standard deviation 9.994 9.995
7  Variance 99.88 99.9

As shown in Table 1, the highest pretest score was 64.72 and the lowest was 23.53, with a
standard deviation of 9.994. On the posttest, the highest score was 88.24 and the lowest was 47.06,
with a standard deviation of 9.995. These results were obtained from the learning outcome test
administered to 32 students. The N-Gain analysis of learning outcomes is presented in Table 2.

Table 2. Learning Outcome Data Based on N-Gain Analysis
Class Sample N-Gain Category
Experimental 32 0.51 Moderate

Table 2 shows the learning outcome scores before and after the implementation of video
tutorial-assisted worksheets. The N-Gain value of 0.51 falls into the moderate category. This analysis
was conducted using SPSS 24.0. The analysis of each learning outcome indicator for the
environmentally friendly technology topic is presented in Table 3.

Table 3. N-Gain Analysis of Learning Outcome Indicators
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Cognitive
Level

Indicator Items Pretest

Posttest

N-Gain

Category

Cl

C2

C2

C2

C2

C2

C3

C4

Stating the

definition of

environmentally 2 38
friendly
technology
Understanding the
principles of
environmentally
friendly
technology
Explaining the
principles of
applying ) 29
environmentally

friendly

technology

Identifying

applications of

environmentally 2 28
friendly
technology
Explaining
applications of
environmentally
friendly
technology in
various fields
Giving examples
of applications of
environmentally
friendly
technology in
various fields
Implementing
energy-saving
behavior in daily
life and
identifying
environmentally
unfriendly
technology
Analyzing the
principles of
applying 1 9
environmentally

friendly

technology

—_—

13

52

24

46

49

46

37

22

15

0.54

0.58

0.49

0.58

0.54

0.44

0.5

0.26

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Low
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Cognitive

Level Indicator Items Pretest Posttest N-Gain Category

Analyzing
applications of
environmentally

C4 friendly 2 16 37 0.44 Moderate
technology
products in
various fields
Analyzing the
benefits of
creating

C4 environmentally 1 10 17 0.32 Moderate
friendly
technology
projects

Total 17 21.7 38 0.51 Moderate

Table 3 presents the N-Gain analysis across all learning outcome indicators, yielding a mean
N-Gain of 0.51 in the moderate category. However, one indicator showed an unstable improvement,
namely the C4 cognitive level indicator of analyzing the principles of applying environmentally
friendly technology, which obtained an N-Gain of 0.26 in the low category. This occurred because
the material on the principles of environmentally friendly technology was not fully incorporated into
the worksheets and video tutorials, and students were not sufficiently focused on this material when
completing the test items. Students need exploration in developing analytical skills; this is in line with
Firdausi Nuzula and Sudibyo (2022), who state that analytical ability provides exploration through
which students can critically examine contextual questions related to science concepts.

The normality data were obtained from the Shapiro-Wilk test using SPSS 24.0 for Windows.
Normally distributed data are indicated by a significance level greater than 0.05. The results of the
analysis are presented in Table 4.

Table 4. Normality Test of Pretest-Posttest Data

Shapiro-Wilk Pretest Posttest
Statistic 0.93 0.95
Degrees of freedom (df) 31 31
Significance 0.06 0.15

Table 4 shows the significance values obtained for the pretest and posttest. The pretest
significance value was 0.06 and the posttest value was 0.15; both exceed the specified significance
level of 0.05. Based on these results, the data are normally distributed.

Hypothesis testing was conducted using a paired sample t-test to examine whether learning
outcomes improved significantly through the implementation of video tutorial-assisted worksheets.
The threshold for hypothesis testing was a = 0.05 with degrees of freedom (df) = 31. The results are
presented in Table 5.

Table S. Learning Outcome Data Based on the Paired Sample T-Test

Std. Std. Error Sig. (2-
Mean ! i tailed)

Deviation Mean
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Pretest—

Posttest -29.964 6.574 1.162 -25.783 31 0

As shown in Table 5, the significance value (2-tailed) was less than 0.05; therefore, Ho was
rejected and Hi was accepted. This result provides evidence that video tutorial-assisted worksheets
can improve the learning outcomes of ninth-grade students at SMP Nasional Makassar.

Based on the descriptive analysis, the improvement in learning outcomes before and after the
implementation of video tutorial-assisted worksheets is evident from the mean pretest score of 39.88,
categorized as low, in contrast to the mean posttest score of 69.85, categorized as moderate. Similar
results were reported by Dewi (2020), who found that worksheets assisted by audio-visual media
improved student learning outcomes. Sujana et al. (2021) likewise reported an improvement in
learning outcomes through the use of audio-visual media in science learning, with student
engagement contributing a positive effect.

The N-Gain of 0.51, in the moderate category, further indicates the improvement in learning
outcomes experienced by students of SMP Nasional Makassar. The indicator-level analysis details
the improvements that occurred; for example, two of the ten indicators showed substantial
improvement, namely understanding the principles of environmentally friendly technology and
identifying its applications. This can be attributed to students’ skill in understanding the concepts of
environmentally friendly technology principles recorded in the worksheets and in applying the
findings from these activities, thereby sharpening their process skills (Aldiyah, 2021). Meanwhile,
the indicator with the weakest improvement was the analysis indicator at the C4 cognitive level. This
can be attributed to students’ limited training in decomposing information and comparing the causes
and effects of an event (Purnawati et al., 2021).

The hypothesis test showed a significant difference between the pretest and posttest data, with
a result of 0.000 < 0.05, leading to the rejection of Ho and acceptance of Hi. Miftah (2022) argues
that the role of media as visualization helps improve the quality of learning activities by explaining
material through videos presented to and watched by students. The video tutorials used in this study
were sourced from YouTube. YouTube provides practical and up-to-date videos and has undergone
significant transformation, making it a popular and easily accessible video source for its users
(Yensharti & Riyadi, 2024).

CONCLUSION

The findings of this study show that the learning outcomes of ninth-grade students at SMP
Nasional Makassar improved after the implementation of video tutorial-assisted worksheets, as
indicated by an N-Gain of 0.51 in the moderate category and a significant difference confirmed by
the paired sample t-test result of 0.000 < 0.05. These results indicate that the effectiveness of video
tutorial-assisted worksheets is supported by the learning outcome data. Future research is
recommended to examine concept mastery across all cognitive levels. Nevertheless, several
limitations of this study should be noted, particularly the experimental design, which used only one
experimental class without a control class, so the observed improvement cannot be attributed solely
to the intervention. In addition, the worksheets used require student exploration to train analytical
skills, which was not fully facilitated in this study.
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