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Abstract: Learning at vocational schools aims to prepare the younger generation for work
or entrepreneurship. However, in Indonesia, vocational school graduates are the highest
contributor to unemployment, namely 9.6%. To increase the competitiveness of
graduates, vocational schools must improve the quality of education and vocational skills,
especially scientific and mathematical process skills. The objective of this research is to
assess the influence of incorporating the WhatsApp-assisted inquiry training on the
science process skills and mathematical representation abilities of vocational school
students enrolled in the electricity skills program. The study was carried out as a quasi-
experiment employing a non-equivalent control group design. A saturated sample of 85
respondents from three classes, including one experimental class and two control classes,
was utilized. Prior to the intervention, a pretest was administered. The experimental class
received the inquiry training with WhatsApp, while the control class 1 received the inquiry
training, and the control class 2 received the direct instruction. The findings of the study
indicate that the inquiry training with WhatsApp yields a positive impact and is more
effective in enhancing the science process skills and mathematical representation abilities
of vocational school students in comparison to the inquiry training model and the direct
instruction model, achieving an mean score of 84.16 and an N-Gain score of 0.72 in the
high category.
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Introduction

The introduction section must contain (in sequence) a general background, a previous
literature study (state-of-the-art) as a basis for the statement of the scientific novelty of the article, a
statement of the scientific novelty of science, and a research problem or hypothesis. At the end of
the introduction, the purpose of the article should be clearly written. In the scientific article format, it
is not permissible to review the literature as in the research report, but it is manifested in the form of
a previous study review (state-of-the-art) to demonstrate the scientific novelty of the article.
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As a formal education pathway in Indonesia, Vocational High Schools prepare the younger
generation with relevant and proficient vocational skills (Suharno et al., 2020). Vocational High
Schools prepare each student to successfully transition into the workforce, be employed, or
become an entrepreneur (Hassan et al., 2021). However, in reality, in the field, vocational schools
still have many problems and challenges (Kailani & Rafidiyah, 2020; Usman & Hamid, 2022). A
concerning issue is that vocational school graduates consistently have the highest unemployment
rate compared to graduates from other educational levels (Soelistiyono & Feijuan, 2021). In
Indonesia, vocational school graduates hold the highest unemployment rate among all education
levels, at 9.6% (Yuliyanto & Adam Rahmanto, 2023). It is crucial for vocational schools to raise their
standards to ensure their graduates possess stronger competitiveness in the job market. This can be
achieved by improving the quality of education or perfecting graduates' skills (Krismadinata et al.,
2020).

Providing a quality learning activities is one way to enhance the level of competitiveness
among graduates in the global job market (Mahmudah & Putra, 2021). The development of a wide
range of skills that can be utilized to solve real-world problems is essential in the teaching and
learning process at vocational schools (Suliyanah et al., 2021; Fitriyanti Zulaikha et al., 2021). For
this reason, learning must be guided in order to assist students in acquiring a diverse range of
knowledge and skills, such as science process skills and scientific skills (Ahmad et al., 2020).
Students possessing science process skills can enhance their problem-solving capabilities
(Ramdani et al., 2021). However, in reality, students in vocational schools do not master science
process skills (Fadilla et al., 2019; Gunawan et al., 2019; Anisa et al., 2021).

Another goal of learning in vocational schools is to help students interpret and build multiple
representations. Multiple representations encompass mathematical, verbal, graphic, and visual
depictions (Widarti et al., 2022). The utilization of representation strategies has the potential to
streamline problems that are deemed intricate and convolute. One of the representation formats
that can facilitate students in solving problems is mathematical representation (Septian et al.,
2020; Moore et al.,, 2020). Theories and concepts in vocational school learning are usually
described in the form of mathematical equations, especially in vocational school electricity skills
programs. Students can understand these theories or concepts and solve problems that are
considered complicated and complex easily if they have mathematical representation skills (Goos
& Kaya, 2020; Suryani & Mashuri, 2023). However (Putri & Effendi, 2021) found that vocational
school students' mathematical representation abilities were still not optimal. This is in line with
what was found (snarto Isnarto, 2022) where 66.67% of vocational school students tested had low
mathematical representation abilities. This is reinforced by findings (Ratumanan et al., 2022) The
results indicate that 77.5% of the students tested have weak mathematical representation skills,
highlighting that vocational school students' abilities in this area are still lacking. Therefore, it is
essential to implement teaching methods that can enhance their science process skills and
mathematical representation abilities to improve overall learning outcomes (Mutlu, 2020; Fathiya et
al., 2020).

Inquiry Training offers teachers a viable solution and alternative approach to enhance students'
science process skills (Dyan Wulan Sari Hs & Agus Kistian, 2020). Improving students' science process
skills can be accomplished by applying educational methods that integrate the principles of Inquiry
Training (Solikin et al., 2020). Additional studies have also indicated that the utilization of the
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Inquiry Training method in education can enhance students' proficiency in mathematical
representation, although not significantly (Wulandari et al., 2019). Learning that uses the Inquiry
Training approach implicates students directly in the process of looking for problems and then
carrying out investigations into these problems in a systematic, logical and analytical way
(Suryono et al., 2023). The Inquiry Training encompasses several steps for learning activities, which
are as follows: (1) presenting problems to students, (2) collecting data for verification, (3)
conducting experiments to gather data, (4) analyzing data and developing explanations, and (5)
evaluating the research process (Fitriani et al., 2020). So Inquiry Training is a very consistent
approach to be applied in the learning process at vocational schools which prioritizes skills in
work practice.

In the current digital era, technology has experienced rapid development (Bonfield et al.,
2020). One example includes the advancement of communication devices such as smartphones
(Amaliyah et al., 2021). This rapid development encourages the use of smartphones in various
areas of life, thereby opening up opportunities for using smartphones in teaching and learning
activities (Qodr et al.,, 2021). In order to maximize the use of smartphones, it is necessary to
innovate by conducting learning through social media (Nuraini et al., 2020). WhatsApp is a social
media application that can be utilized for educational purposes (Durgungoz & Durgungoz, 2022;
Berewot & Fibra, 2020). WhatsApp is widely recognized as a prevalent and efficient educational
instrument, facilitating the learning journey for both educators and learners in both formal and
informal settings. Serving as an interactive medium for communication, it holds the promise of
enhancing the overall academic standards (Selvan & Kalaiyarasan, 2023). Despite not being
specifically designed for educational environments, this application's benefits demonstrate its
potential as a valuable tool for providing appropriate education and support in the teaching and
learning process at the academic level (Suarez-Lantardn et al., 2022).

Based on the aforementioned explanation, this research will implement a WhatsApp-assisted
inquiry training model to aid students in enhancing their science process skills and mathematical
representation abilities. So that multiple interpretations do not arise and the research becomes
more focused, the problem is limited, namely: (1) Learning is carried out within the scope of the
Vocational School for Electrical Skills Program. (2) The science process skills that have been
examined encompass the abilities to observe, develop hypotheses, carry out experiments,
measure, and draw conclusions. (3) The indicator of mathematical representation ability used is
determining mathematical equations and carrying out calculations on the problems used. The
objective of this research is to the impact of implementing learning using the Inquiry Training with
WhatsApp on the development of science process skills and mathematical representation abilities
of vocational school students in the electricity skills program.

Method

The research carried out was a quasi-experiment. Quasi-experimental methods were used
because they allow exploration of theoretical viewpoints in cause-effect relationships (Miller et al.,
2020). The study employed a non-equivalent control group design. This design was implemented
because it was impossible to take research samples randomly, because from the start the classes had
been determined by the school so that in each class there were students with low, medium and high
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abilities or it could be said that the distribution of students' abilities was even. The table 1 below
presents a detailed summary of the research design.

Table 1. Research Design

Class Pretest Treatment Posttest
Experimental Class Sa1 Xa Saz
Control Class 1 Sb1 Xb Sb2
Control Class 2 Sc1 Xo Sc2

There are three classes in this design, consisting of one experimental class and two control
classes. Prior to the treatment, a pretest is administered. The experimental class receives treatment
through inquiry training with the assistance of WhatsApp. Control class 1 undergoes treatment
through inquiry training, while control class 2 undergoes treatment through direct instruction
learning. Finally, a posttest is conducted on all three classes to assess the students' abilities after
receiving the treatment.

The study sample included all class XI TL students at SMK Negeri 2 Manado during the academic
year 2023/2024, comprising a total of three classes. The population in this study is assumed to have
an equivalent level of knowledge. The sampling technique used is a saturated sample (Suriani et al.,
2023). This method is used if the entire research population is used as the sample. The experimental
and control classes were assigned by conducting two independent lottery draws. The first draw was
to determine the experimental class, where the selected experimental class was Xl TLB, totaling 30
students. The second draw was to determine the first control class, where the first control class
selected was XI TLA, totaling 28 students. Meanwhile, the second control class is XI TLC, totaling 27
students. As a result, the total number of research participants amounted to 85 students.

Data collection methods can be categorized into two types: tests and non-tests. Test techniques
are used to gather data on mathematical representation abilities, while non-test methods are
employed to collect data on science process skills and the implementation of learning models. A
pretest is administered before the treatment to assess initial abilities, while a posttest is conducted
afterward to evaluate the effect of the treatment. The non-test method involves observation during
the treatment process. The steps used in collecting research data are shown in Figure 1.

Prepare learning process plans,

udent Ksheet: cost Conduct trials on the Provide a pretest to measure
student worksheets, pretest- . . :
ostiest questions tl)lfservation P| instrument to measure the students' mathematical

P q ! validity and reliability. representation abilities.

sheets and assessment rubrics.

Make observations during the treatment to collect data on science
process skills

! 1
! 1
' i i ; 1
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Figure 1. Research data collection steps

Test instruments and non-test instruments are utilized in this study. The test instrument aims to
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assess mathematical representation abilities through pretest-posttest question sheets. Conversely,
an observation sheet is used as a non-test instrument to assess science process skills and the
implementation of the learning model. Science process skills are evaluated using observation sheets,
which contain specific indicators of these skills as identified by the researcher. Observers conduct
observations while students are engaged in group learning activities. This sheet is utilized in all three
sample classes.

The questions used are questions describing cognitive levels C2 and C4. The same questions
were used during the pretest and posttest. The items used are items that have passed validity tests,
both logical validity (expert opinion) and empirical validity (trial testing). The pretest is administered
prior to the treatment to assess mathematical representation skills before any intervention is
provided. Following the treatment, the posttest is conducted to evaluate mathematical
representation abilities. Additionally, the scores obtained are used to evaluate the impact of the
treatment on mathematical representation skills within each group.

The Learning Model Implementation Observation Sheet evaluates the teacher's application of
the learning model using three distinct sheets. The first assesses Inquiry Training supported by
WhatsApp in the experimental class, the second evaluates Inquiry Training in control class 1, and the
third focuses on direct instruction in control class 2.

Data analysis is conducted to examine data related to scientific process skills, mathematical
representation abilities, and the utilization of inquiry training with the support of WhatsApp for
learning about measuring electrical quantities. This research uses descriptive statistics for data
analysis, including the mean, minimum, maximum, standard deviation, and implementation
percentage. The mean is assessed against established criteria, detailed in Table 2.

Table 2. Science Process Skills Category

Score Category
80.1-100 Very high
60.1 - 80 High
40.1-60 Currently
20.1-40 Low
0.0-20 Very low

The mathematical representation ability data obtained through the test was analyzed for
improvement using N-Gain. Each student and class has their N-Gain value calculated. The equation

used is as follows.
Posttest score — Pretest score

N — Gain = -
Maximum score — Pretest score

The values that have been obtained are then interpreted into the N-Gain criteria. The N-Gain
criteria are presented in Table 3.

Table 3. Mathematical Representation Ability Category

N-Gain Score N-Gain Category
0.70 < N-Gain £ 1.00 High
0.30 < N-Gain £0.70 Medium
N-Gain £0.30 Low

The percentage of implementation of the model can be calculated using the following equation.

Y.(steps carried out in learning)
Persentase 100% = - X 100%
Z(total learning steps)
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Results

This study was conducted at SMK Negeri 2 Manado, focusing on Xl grade students in the
Electrical Engineering program. Three classes were selected as samples: one experimental group and
two control groups. The main objective was to evaluate the effect of WhatsApp-assisted Inquiry
Training on students' science process skills and mathematical representation abilities, using a quasi-
experimental design.

In each class, treatment is given in three meetings (9 JP) on measuring electrical quantities. The
experimental class received inquiry training treatment assisted by WhatsApp, while control group 1
received inquiry learning treatment and control group 2 received direct learning treatment. Before
being given treatment, a pretest was administered to evaluate the students' initial mathematical
representation abilities. During the treatment, two types of observations were carried out, namely
observations that focused on science process skills during experimental activities, and observations
on the application of learning during the learning process. After completing the treatment, a posttest
is carried out to measure final abilities and compare them with the initial abilities assessed
previously. Observers use observation sheets to make observations. The science process skills
observation sheet serves as a measurement tool to assess the level of science process skills
demonstrated.

Science Process Skills

Observers observe the science process skills of each student while they conduct experiments.
The experiments at the first meeting, second meeting, and third meeting respectively were
experiments on single-phase power measurements, lighting measurements, and ground resistance
measurements. The value of science process skills in this research was obtained by adding up the
value of each meeting and then dividing it by the number of meetings. A description of the data from
measuring science process skills is presented in Table 4.

Table 4. Data Description Science Process Skills

Criteria Class
Experimental Control 1 Control 2
mean 84.16 80.98 77.22
maximum 92.50 92.50 85.00
minimum 75.00 70.00 70.00
St. Deviation 5.14 6.06 4.87
Variance 26.43 36.73 23.71

Data analysis in Table 4 shows that the mean scores for the experimental class, control class 1,
and control class 2 were 84.16, 80.98, and 77.22, respectively. The experimental class is categorized
as very high, as is control class 1, while control class 2 is classified as high. The experimental class's
average score exceeds that of control class 1 by 3.18 points.

The science process skills that have been examined include observation, hypothesis formulation,
experimentation, measurement, and conclusion. The outcomes of the mean scores analysis for each
science process skill type in the three sample classes are shown in Figure 2.
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Figure 2. Scores for types of Science Process Skills in each sample class

Figure 2 illustrates that in both the experimental class and control class 1, the skill with the
highest mean score is the ability to conduct experiments, with mean scores of 18.92 for the
experimental class and 18.48 for the control class 1. Meanwhile, in control class 2, the highest score
was observation skills with a mean score of 17.69. Meanwhile, concluding skills are the skills with the
lowest mean score in all sample classes. The mean score in each class was 13.83 for the experimental
class, 13.75 for control class 1, and 12.104 for control class 2.

Mathematical Representation Ability

Assessment items designed to evaluate representational skills consist of pretest and posttest
guestions. These questions are identical, totaling 8 essay questions. Table 5 presents data on the
pretest and posttest results regarding the mathematical representation abilities of the experimental
class and the two control classes.

Table 5. Data Description Mathematical Representation Ability

Class
Criteria Experimental Control 1 Control 2

Pretest Posttest Pretest Posttest Pretest Posttest

Mean 46.50 84.16 45.89 71.42 54.44 71.70

Maximum 70.00 100.00 75.00 95.00 75.00 95.00

Minimum 25.00 60.00 20.00 40.00 25.00 40.00

St. Deviation 12.11 9.38 16.83 12.97 14.29 11.66
Variance 146.81 88.07 283.43 168.25 204.48 136.06

The descriptive analysis in Table 5 shows a significant improvement in average scores after the
intervention. The experimental group's mean score rose by 37.66, while control class 1 increased by
25.53 and control class 2 by 17.26, indicating advancements in mathematical representation skills
across all groups. Notably, the experimental group had the largest increase. Additionally, the highest
scores improved by 30.00 for the experimental group, and 20.00 for both control classes. The
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minimum scores also increased, with the experimental class rising by 35.00, control class 1 by 20.00,
and control class 2 by 15.00.

In addition to examining the mean value, one can also assess the improvement in the
mathematical representation skills of the three sample groups through N-Gain. These values are
derived from the pretest and posttest outcomes. Figure 3 illustrates the mean N-Gain for the
experimental, Control 1, and Control 2 classes.

B Mean N-Gain score

Experimental

Control 1

Control 2

Figure 3. Mean N-Gain score of Mathematical Representation Ability

Figure 3 shows that the mean N-Gain scores are 0.72 for the experimental class, control classes 1
are 0.46 and control classes 2 are 0.36, respectively. This indicates a high N-Gain score for the
experimental class, while both control classes are medium. The results suggest that the experimental
class has superior mathematical representation skills, which involve formulating equations from
problems and performing calculations. For a detailed analysis of the mean N-Gain scores for each
indicator of mathematical representation ability across the three classes, see Table 8.

Table 6. Mean N-Gain score for every aspect of mathematical representation ability

Average N-Gain

No Indicator Ex c1 2
Determine mathematical equations based on the 0.74 0.50 0.40
problems presented

2 Perform calculations to solve the problems presented 0.70 0.42 0.32

Table 6 are shown that in the experiment class, control 1 class, and control 2 class, the mean N-
Gain score for indicator 1 (Determining mathematical equations based on the problems presented) is
higher than that of indicator 2 (Performing calculations to solve the problems presented). In the
experiment class, the mean N-Gain score for indicator 1 was 0.74, while for indicator 2 it was 0.70. In
control 1 class, the mean N-Gain score for indicator 1 was 0.50, whereas for indicator 2 it was 0.42.
Similarly, in control 2 class, the mean N-Gain score for indicator 1 was 0.40, and for indicator 2 it was
0.32. Furthermore, the analysis results indicate that students' ability to determine mathematical
equations is higher than their ability to carry out calculations to solve problems, as evidenced by the
mean N-Gain scores for each indicator.
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Implementation of the Learning Model

Observation of the learning process is conducted by an observer at every meeting during the
learning process which is intended to find out whether the RPP that has been prepared has been
implemented optimally or has not been implemented optimally. Observations are carried out by
filling in the implementation observation sheet provided. Figure 4 presents a summary of the
application of the learning model.

Experimental

M Percentage of
Learning Model
Control 1 Implementation

Control 2

80% 85% 90% 95% 100%

Figure 4. Percentage of Learning Model Implementation

The recapitulation results shown in Figure 4 generally show that the learning plan prepared has
been implemented well. The experimental class that was given inquiry training learning treatment
assisted by WhatsApp has implemented 98% of the learning plan. For control class 1, 98% has been
implemented and control class 2 has been implemented 95%. This indicates that the treatment for
each sample class was implemented correctly and in alignment with the learning process plan (RPP).

Discussions

The primary aim of the research is to find out the influence of learning inquiry training with
WhatsApp on students' science process skills. To determine this, one can examine the average scores
of each class. The analysis reveals that the scores in the experimental class surpass those in the two
control classes. Specifically, there is a discrepancy of 3.18 between the experimental class and
control class 1, and a difference of 6.94 between the experimental class and control class 2. The
minor score difference between the experimental and control class 1 is due to their similar
instructional models, while the significant advantage of the experimental class stems from using
WhatsApp. Out of 20 assessed indicators of science process skills, only 3 showed improvement with
WhatsApp. Consequently, it is reasonable that the score gap between the two classes is not
significant. Nevertheless, these findings indicate that inquiry training with WhatsApp proves to be
more successful compared to both the inquiry training and direct instruction models. Notably, the
average score in control class 1 surpasses that of control class 2, highlighting the effectiveness of the
inquiry training model over the direct instruction model.

The WhatsApp-assisted inquiry training has syntax that can help students develop and improve
science process skills. The stages in this model are used as the basis for preparing the RPP and LKPD
which are used during the learning process. The learning stages in the RPP that use the inquiry
training assisted by WhatsApp and those that use the inquiry training consist of 5 phases, namely (1)
Problem encounter, (2) Verification of data gathering, (3) Experimentation for data gathering, (4)
Development of an explanation, (5) Examination of the inquiry process. The difference in the two
RPPs lies in whether there is use of WhatsApp, namely in phases (1), (2), and (4). The steps of the
inquiry training in the LKPD are phases (1), (3), and (4).
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According to the earlier clarification, it is evident that the learning model employed in the
experimental class and control class 1 is identical. The distinction lies in the utilization or non-
utilization of media, specifically WhatsApp being utilized by the experimental class while the control
class 1 does not utilize any media. WhatsApp is predominantly utilized for learning activities outside
of the classroom, such as discussing lesson content, sharing and collecting assignments, and engaging
in other learning-related tasks. The discussion process on WhatsApp can facilitate concluding skills
for indicators of discussing experimental results with group members. Therefore, WhatsApp is the
right media to use to facilitate students' science process skills.

Discussions are able to increase student participation so that they become more active (Kamelsa
et al., 2021). Discussions via WhatsApp are more flexible than face-to-face discussions (Agustin
Mawarni et al., 2020), because learning via WhatsApp can be done in different formats. This has the
potential to improve students' learning abilities in depth and enable them to build their own
knowledge. The research results obtained are in line with statement (Nunaki et al., 2020), where
through inquiry learning students have personal experience of the scientific search process in order
to find knowledge so that it provides meaningful perceptions and can grow their science process
skills. The research findings are also consistent with the results (Solikin et al., 2020) and (Darma et al.,
2022), It is widely recognized that inquiry training is an effective method for enhancing students'
science process skills. Using WhatsApp can enhance the development of these skills. Students with
advanced science process skills often exhibit increased engagement in the learning process. This is in
line with (Astalini et al., 2023) and (Inayah et al., 2020) which reveal that science process skills can
facilitate students to develop curiosity and make them active. In contrast, students engaging in direct
instruction may lack firsthand exposure to the scientific inquiry process due to the teacher-centered
nature of the learning approach. Consequently, their proficiency in science process skills tends to be
inferior to that of peers utilizing the inquiry training with WhatsApp support.

The second research objective examines the impact of WhatsApp-facilitated inquiry-based
training on students' mathematical representation skills, assessed through pretest and posttest
scores from three classes. Pretest scores showed no significant differences: the experimental class
scored 46.50, control class 1 scored 45.89, and control class 2 scored 54.44, indicating comparable
skills before intervention. However, posttest results revealed significant improvements, with the
experimental class scoring 84.16, while control class 1 and control class 2 scored 71.42 and 71.70,
respectively. Mean N-Gain scores further highlight these differences: the experimental class had a
high mean N-Gain of 0.72, while control class 1 had a medium score of 0.46, and control class 2
scored 0.36. This comparison demonstrates that WhatsApp-supported inquiry training is more
effective in enhancing students' mathematical representation skills than the other instructional
models.

The inquiry training assisted by WhatsApp offers syntax that enables students to enhance and
refine their mathematical representation skills. This stage is located in the fourth phase (formulation
of an explanation). During this phase, the teacher guides students to process experimental data by
first writing down the correct equation and then carrying out mathematical calculations to obtain the
value of the quantity sought. Apart from that, in online learning via WhatsApp the teacher gives
students individual assignments and then asks them to submit them via WhatsApp within a
predetermined time limit. Students have the opportunity to ask questions regarding the material and
assignments given. After the time limit ends, the answer key for the assignment is distributed and
then the teacher asks students to match their respective answers according to the answer key. The
activities above are proven to be able to be used to hone students' mathematical representation
skills. Problems in electricity often have to be solved quantitatively using a mathematical modeling
approach (Srinivasan et al.,, 2023). Therefore, it is important to have or master these abilities in
learning at vocational school (Wahyudi, 2021).

In classes that were given treatment in the form of an inquiry training learning model without
the help of any media, mathematical representation abilities were only facilitated in phase 4,
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because learning was only carried out during the available lesson hours and not outside of them. As
for classes that were given treatment in the form of a direct instruction model, apart from processing
experimental data, mathematical representation abilities were also facilitated when the teacher
provided example questions or gave practice questions. However, the limited time available is not as
much as learning via WhatsApp.

Thus, it can be concluded that WhatsApp is the right media to combine with the inquiry training
learning model in terms of facilitating students' mathematical representation abilities. During the
learning process using the inquiry training, most of the time is allocated to practice conducting
investigations, so that the time available for delivering material or discussions related to learning
material is very limited (Pratikno et al., 2020; Suryono et al., 2023). This is in line with (Mulyono et
al., 2021) which states that time limitations can be overcome through online learning using
WhatsApp. Choosing the right model and media can make learning of higher quality so that it can
facilitate students' hidden potential. (Matitaputty & Sopacua, 2023) revealed that the effectiveness
of learning cannot be separated from good learning models and media. This is because media and
learning models play an important role in the learning process (Irvy, 2020). Based on what has been
discussed, inquiry training learning with WhatsApp has the potential to serve as an alternative
educational approach in vocational schools to enhancing students' proficiency in science process
skills and mathematical representation so that it can be applied to different subjects and grade
levels.

Conclusion

The recapitulation results show that both the experimental class using WhatsApp-assisted
inquiry and control class 1 achieved a 98% compliance rate with the learning plan, while control class
2 had a 95% compliance rate. This indicates effective implementation of the instructional treatment.
The study found that WhatsApp-assisted inquiry training significantly improves students' science
process skills. The experimental group scored an average of 84.16, outperforming those taught
through traditional methods. They excelled across all five indicators of science process skills,
demonstrating that this approach is more effective than conventional teaching. Moreover, the
WhatsApp-assisted inquiry model also enhanced students' mathematical representation skills, with
the experimental class achieving a high N-Gain of 0.72, compared to the other teaching methods.
This evidence supports the effectiveness of WhatsApp in improving both science process skills and
mathematical representation in vocational education.
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