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Communication Skills; E- This study aims to describe an Inquiry-Based Learning (IBL)
Worksheets; Inquiry-Based Sequence-based e-Worksheet with a valid STEM approach to
|S-$3Eflr\l/ilng (IBL) Sequence; stimulate students' communication skills in challenging

learning through the Google Classroom platform and its
practicality. The development research model is ADDIE,
consisting of analysis, design, development, implementation,
and evaluation stages. The data from this research are the
results of validation and practicality, analyzed using mixed
methods (quantitative and qualitative). The results of the data
analysis show that the average e-worksheet validity is 3.77 in
the very valid category, and the practicality proportion is 93.6%
in the very practical category. Based on the results of data
analysis, it can be concluded that; 1) an e-Worksheet based on
an IBL Sequence with a valid STEM approach to stimulate
students' communication skills in bold learning through the
Google Classroom platform, which contains stages of IBL
learning with a STEM approach containing activities that
stimulate indicators of students’ communication skills; and 2)
Practicality of the IBL Sequence-based e-Worksheet with the
STEM approach to stimulate students' communication skills in
daring learning through the Google Classroom platform which
is categorized as very practical, so that it can be used in high
school Physics learning, class X odd semester, materials for
Changing Straight Motion Order.

INTRODUCTION

The distinctive characteristic of 21%-century learning is digital communication, meaning that the
learning process is no longer face-to-face (face-to-face course) directly between teachers and students
but is more modern internet-based learning (e-learning) (1-4). 21%-century learning emphasizes skills
called the 4 C's, including creativity, critical thinking, communication, and collaboration (5-8).
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In the era of the industrial revolution 4.0 where 10T (Internet of Things) plays an important role in
everything. The world of education must follow these developments because online learning methods
or e-learning have shifted conventional learning. Many of the benefits obtained include learning not
constrained by space and time. It can be done anywhere and anytime (9,10). E-learning has become very
popular among students worldwide, particularly during the lockdown period due to the COVID-19
pandemic (11,12). According to Soni (13), online learning is one of the steps to prevent the spread of
the crippling COVID-19 activity globally, especially in education, which has changed from an offline
learning process into an online learning process.

Implementing online learning requires the right learning approach so students can still be actively
involved and participate in the learning process. One learning approach that can accommodate this is
the STEM (science, technology, engineering, and mathematics) approach. (14) says that STEM
implementation can fulfil skills integration and content in the 21st century. The STEM approach can
also be applied to several fields of science, one of which is physics. However, there are problems in
learning physics, like misconceptions. Misconceptions in physics learning activities are often
experienced, so they become obstacles for students in learning to understand and relate the concepts
being studied; this can lead to errors and difficulties in studying physics (15). Reinforced by (16),
misconceptions still occur in students' learning activities in thUniform Straight Motion and Uniformly
Changing Straight Motion material.

One of the learning models that can improve students' understanding of concepts is inquiry-based
learning (IBL) (17,18). Inquiry-Based Learning (IBL) is a learning that considers the development of
intellectual abilities and scientific process skills systematically through the selection of inquiry with a
comprehensive pattern. Wenning (19) explains that the purpose of inquiry learning is that task stimulates
students to actively seek and research their problem-solving and resources together in groups. In
addition, the level of inquiry model (levels of inquiry) states that experience and investigation aim to
improve the ability of students to find what they want to learn at school (20).

In the context of online learning, it takes many learning content that can help students to learn more
independently. Worksheets designed for online learning activities lead to cran ease needed to increase
student activity individually and in groups. This is in line with the opinion of (21) that in today's
technological developments, most students are more interested in teaching materials that use other media
such as computers/laptops and even smartphones that printed worksheets from teaching physical
materials. One of the alternative teaching materials is a worksheet. Worksheets can be more active for
students because they contain things they must do with a material (22). Worksheets can be presented in
electronic form or called e-worksheets (electronic worksheets). E-worksheet is one solution for
enriching students' mastery of the material.

Researchers have conducted preliminary research by distributing questionnaires and interviews to
teachers and students. Based on interviews with teachers regarding how to deliver material in a straight
line that changes uniformly in schools, data were obtained from different high schools. Among them,
teachers in general still use the lecture method in conveying the material in uniform, straight motion and
uniformly changing straight motion material, so students' communication skills have not been trained.
Then, in general, teachers have not used worksheets in the learning process on uniformly changing
straight-motion material. Based on the questionnaire that was distributed to 21 students from 3 different
schools, it obtained data that there're 57.1% of students do not use uniformly changing straight motion
material worksheets, there're 61.9% of students taught the material of uniformly changing straight
motion by the teacher using textbooks, and there're 57.1% of students have difficulty understanding the
material of uniformly changing straight motion.

Researchers also did a literature review, and it was found that there had been research on the

development of e-worksheets, including project-based learning-based e-worksheets (23,24), problem-
based learning e-worksheets, and inquiry-based learning-based e-worksheets with a scientific approach
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(25). However, there has been no development of an inquiry-based learning (IBL) sequence-based e-
worksheet with a STEM approach, so it is very important to develop an inquiry-based learning (IBL)
sequence-based e-worksheet with a STEM approach. This is because there is a need for the development
of STEM-based teaching materials to support the national curriculum (26). Based on the description that
has been explained, it is crucial to research to describe an IBL Sequence-based e-Worksheet with a valid
STEM approach to stimulate students' communication skills in daring learning through the Google
Classroom platform and its practicality.

METHOD

This research is development research using an IBL sequence-based E-Worksheet with a STEM
approach to stimulate students' communication skills. Product development uses the ADDIE model,
which consists of five stages according to (27): analysis, design, development, implementation, and
evaluation, as shown in Figure 1.

0

(Anahsis)

Evadwatson
(Evaluasy)

{mplementianon Develop
(enpletnentav) (Penpembangan)

S

Fig 1. Stages of ADDIE Model Research

An analysis is the first stage in development research. The activities carried out were a needs analysis
in several schools in Lampung and a literature review. A needs analysis was conducted by interviewing
and completing questionnaires to Grade X students and teachers. The second stage of this development
research is design. At this stage, the e-worksheet begins to be designed, which will be developed
according to the results of the analysis that has been done previously. In addition, at this stage, the
instrument that will be used to assess the developed e-worksheet is also carried out. The instruments
compiled are a validation test questionnaire and a practicality test of e-worksheet by experts.

The validity test questionnaire was given to three experts. The validity test questionnaire contains a
design expert test sheet and a material expert test sheet. The scoring system uses a Likert scale adapted
from Ratumanan & Laurent [20] using four choices in Table 1.

Table 1. Likert Scale on Validation Questionnaire

Percentage Criteria
Very valid 4
Valid 3
Not valid 2
Not valid 1

The practicality test questionnaire consists of a readability questionnaire, a teacher's perception test
(implementation), and a student response test. The scoring system uses a Likert scale adapted by
Ratumanan & Laurent [20].

p-ISSN: 2477-5959 | e-ISSN: 2477-8451 3



An Introduction to the Level of Inquiry Model: Design and Validation of Inquiry STEM-Based Learning
Sequence E Worksheet to Stimulate Student's Communication Skill
Ghani Fadhil Rabbani, Abdurrahman, Hervin Maulina, Kartini Herlina

Table 2. Likert Scale on Practicality Test Questionnaire

Percentage Criteria
Very good 4
Good 3
Not good 2
Not good 1

Data analysis of this development research used a mixed method, namely qualitative and gquantitative.
E-Worksheet validation data were analyzed using percentages with the following equation:

the average score obtained

p =
Y Total
The score (p) results were converted into categories adapted from Ratumanan & Laurent [20], as shown
in Table 3.

Table 3. Validation Score Conversion

Score Interval Criteria
Assessment Results
3.25 < score < 4.00 Very valid
2.50 < score < 3.25 Valid
1.75 < score < 2.50 Not valid
1.00 < score < 1.75 Not valid

Practicality data (readability, teacher perceptions, and student responses) were analyzed using
percentages adapted from Sudjana [21].

score obtained
%p = W X 100% (1)

The score (p) results are converted into categories, as in Table 4.

Table 4. Conversion of Practicality Score

Score Interval Criteria
Assessment Results
0.00% - 20% Very low practicality/ impractical
20.1% - 40% Low practicality/ less practical
40.1% - 60% Moderate practicality/pretty practical
60.1% - 80% High practicality/ practical
80.1% - 100% Very high practicality / very practical

The communication skill stimulus assessment data was processed using an equation adapted from
Arikunto [22].

NP = 2

" Indicator Max Score

x 100% (2

Description;

NP = Value searched

2 = Number of indicators that appear

Indicator Max Score = Indicator Maximum Score

The score (p) results are converted into categories, as in Table 5.

Table 5. Conversion of Communication Skills Stimulus Assessment Score
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Score Interval Criteria
Assessment Results
0.00% - 20% Not stimulated
20.1% - 40% Less stimulated
40.1% - 60% Sufficiently stimulated
60.1% - 80% Stimulated
80.1% - 100% Very stimulated

The next stage is development. At this stage, the e-worksheet is developed according to the design. Then
the e-worksheet will be validated by material experts and design experts. Validation is carried out until
finally, the e-worksheet is declared feasible to use.

After that, proceed to the implementation stage. The activity at the implementation stage is by testing
the product on a small group of 12 (twelve) students who have received the material for Uniform Straight
Motion and Uniformly Changing Straight Motion. The developed e-worksheet is used in learning to
avoid misconceptions that occur in students.

The last stage is evaluation. The evaluation stage is carried out at the end of each development stage.
The evaluation in question aims to improve the e-worksheet at every stage. It is intended that the
developed e-worksheet is said to be valid and suitable for use in learning.

RESULTS AND DISCUSSIONS

This research presents a solution to stimulate students’ communication skills during the Covid-19
pandemic through an Inquiry-Based Learning (IBL) Sequence-based E-Worksheet with a STEM
approach. The results were obtained at each investigation stage based on the research conducted. The
first study's results are in the needs analysis described in the introduction. In addition, in general, several
high schools have never carried out practicum activities in a straight line changing regularly, so
communication skills are also not trained. This shows that the demands of the 21st century on
communication skills have not been gotten. The gaps in the problems and demands of the 21st century
make researchers continue to the design stage. Therefore, the researchers developed an inquiry-based
learning sequence-based e-worksheet with a STEM approach to stimulate students' communication
skills that can be used as an alternative to online learning media.

Next is the design stage. At this stage, an inquiry-based learning sequence-based e-worksheet design
contains several activities. An inquiry-based learning sequence-based e-worksheet was made with the
help of Microsoft PowerPoint and Corel Draw applications to design the cover and layout. Then, the
finished e-worksheet design is compiled in Flip PDF Professional.

Fig 2. Display of E-Worksheet

The e-Worksheet consists of 3 parts: the initial section consisting of a cover page, introduction, table of
contents, instructions for use, core competencies, basic competencies, indicators, and learning
objectives. Furthermore, the content section contains learning activities which include 5 activities. The
final section (closing) contains 1 activity and a bibliography.
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Then, the development stage. At this stage, validation and practicality of the E-Worksheet are carried
out, as well as an assessment of the stimulus for students' communication skills. The validation results,
which consist of material and construct aspects as well as media and design, show an average of 3.77
which is qualitatively very valid, as in Table 6.

Table 6. E-Worksheet Validation Results

No. Rated aspect Average Examiner Category
Score

Media and Design Aspects

1. Cover Section 3.74 Very Valid
2. Contents Section 3.90 Very Valid
Material and Construct Aspect
1.  Conformity of 3.78 Very Valid
Material Content
2. Construction 3.67 Very Valid
Average 3.77 Very Valid

Then, the practical results consist of a readability test (table 7), a teacher perception test
(implementation) (table 8), and a student response test (table 9). | obtained an average percentage of
93.6% with a very practical category, as in Table 10.

Table 7. Readability Test Results

Total Max Category
No. Statement Score Score %
per
statement
1. The structure of the E- 44 48 91% Very Practical

Worksheet is arranged

systematically/sequentially

so that it is easy for me to

understand.
2. The spacing, type, and size 45 48 93% Very Practical

of the letters on the E-
Worksheet are suitable and
comfortable to read.

3. The layout of the E- 44 48 91% Very Practical
Worksheet is good and ideal
so that | can easily read the
sequence of material on the
E-Worksheet.

4.  The language used in the E- 46 48 95% Very Practical
Worksheet is generally easy
to understand.

5. The instructions for working 45 48 93% Very Practical
on the E-Worksheet are clear
and easy to understand.

6.  The commands or questions 45 48 93% Very Practical
presented in the E-Worksheet
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are clear so that they are easy
for me to understand.

7. The steps in the E-Worksheet 46 48 95% Very Practical
are easy to understand.
8.  The presentation of the E- 48 48 100% Very Practical
Worksheet is equipped with
pictures/illustrations and
video links so that it helps
me understand the material.
9.  The phenomena presented in 42 48 87% Very Practical
the E-Worksheet are easy to
understand.
10. Images on the E-Worksheet 46 48 95% Very Practical
can be observed clearly and
well.
Amount 451 480
Average Overall Percentage 93% Very Practical
Table 8. Teacher Perception Test Results (Implementation)
No. Learning Activities Amount  Max % Category
Score Score
Per Step
1. Activity 1 (Let's Find Out!) 22 24 91% Very Practical
2. Activity 2 (Let's Observe!) 24 24 100%  Very Practical
3. Activity 3 (Understand Again!) 23 24 90% Very Practical
4.  Activity 4 (Time to Explore!) 12 12 100% Very Practical
5. Activity 5 (Time to get to work!) 23 24 95% Very Practical
6.  Activity 6 (Test Time!) 81 84 96% Very Practical
Amount 185 192
Average Overall Percentage 96%  Very Practical
Table 9. Student Response Results
No. Statement Total Max % Category
Score Score
per
statement
1. | feel comfortable using the computer. 44 48 91%  Very Practical
2. lam very skilled at using basic computers. 43 48 89%  Very Practical
3. Internet access skills that | have enough to 40 48 83% Practical
do web-based learning.
4. | feel comfortable learning through 40 48 83% Practical
computers in online learning.
5. | feel comfortable communicating and 46 48 95%  Very Practical

sharing information with friends and
teachers online.
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6. | can search and access information from a 44 48 91%  Very Practical
variety of sources.
7. I can develop my problem-solving skills. 43 48 89%  Very Practical
8.  Guided inquiry-based learning can practice 46 48 95%  Very Practical
my communication skills.
9. I can share my ideas clearly in the group 44 48 91%  Very Practical
during the discussion.
10. I can listen to my group members' different 46 48 95%  Very Practical
perspectives and points of view and keep
an open mind to their views.
11. I do my fair share of work in my group. 46 48 95%  Very Practical
12. I can learn new things during 44 48 91%  Very Practical
troubleshooting.
13. I am actively involved in learning activities 47 48 97%  Very Practical
with group members.
14.  I'm more interested in using simple 48 48 100 Very Practical
materials to make simple physics props. %
15. 1 am more interested in relating phenomena 42 48 87%  Very Practical
in everyday life to the concepts of physics.
16. Guided inquiry-based learning using E- 44 48 91%  Very Practical
Worksheet affects my communication
skills.
17.  Guided inquiry-based learning using E- 45 48 93%  Very Practical
Worksheet is suitable to be implemented
on uniformly changing straight motion
material.
Amount 752 816
Average Overall Percentage 92% Very Practical
Table 10. Practical Results of E-Worksheet
No. Rated aspect Percentage Category
1. Legibility 93% Very Practical
2. Teacher's perception (exercise) 96% Very Practical
3. Student response 92% Very Practical
Average 93.6% Very Practical

Based on the practicality results, which consist of 3 aspects, namely readability 93%, teacher perception
(implementation) 96%, and student response 92%, with an overall average percentage of 93.6% with a
very practical category. This shows that the product developed is very practical.

After that, the student's communication skills were assessed. Students' communication skills are
assessed based on small group test assessments conducted by students during and after working on the
e-worksheet. The communication skill stimulus was assessed using a self-assessment questionnaire,
teacher assessment questionnaire, and peer assessment questionnaire.

Table 11. Communication Skills Test Results
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No. Communication Skills % Category
1.  Self-assessment 82% Very stimulated
2. Teacher Assessment — Oral 87% Very stimulated
3. Teacher Rating - Write 87% Very stimulated
4.  Peer Rating 76% Stimulated
Average percentage 83% Very stimulated

The processing of students' communication skills showed that the overall average percentage was 83%,
categorized as highly stimulated. This shows that the product developed can stimulate the
communication skills of students.

Next is the implementation stage. Small group test assessment activities are carried out at the
implementation stage. The results of the small group test can be seen in Table 11. The results of the
small group test show the assessment of communication skills with an average overall percentage of
83%, categorized as highly stimulated; this shows that the developed product can stimulate students'
communication skills. This is in line with Sarah & Rani's (28) research which states that learning media
in the form of student worksheets through online learning activities can effectively build student
character, one of which is communication skills.

The last stage is evaluation. This evaluation stage is carried out at each stage of the development
procedure, namely at the analysis, design, and development stages. Evaluation at the analysis stage adds
a statement aspect to the needs analysis questionnaire. Evaluation at the design stage should use
authentic and easy-to-understand library sources for students and an easy-to-use and interactive platform
so that e-worksheets become interesting and effective learning media to use. Evaluation at the
development stage is the e-worksheet validation test. In the validation test, improvements to the e-
worksheet were made based on suggestions for improvement from the validator.

Based on the teacher's perception test results, it was stated that the e-worksheet developed was good and
could be used in online and offline learning. Through evaluations and improvements made at each stage,
this research produces an inquiry-based learning sequence-based e-worksheet with a STEM approach
for online learning through the Google Classroom platform to stimulate valid and practical
communication skills for use in online and offline learning.

Based on the research results obtained, the validity of e-worksheets as multimedia-based teaching
materials, both in terms of material and constructs as well as media and design shown in Table 6,
received an average of 3.77 in the very valid category. Material validity indicates that the developed e-
Worksheet has clear essential competencies, core competencies, and learning indicators that are
interrelated and follow the revised 2013 curriculum. The material presented is by KD, thus giving
meaning to the KD formulated (29). Learning activities with the stages of the IBL model contain
activities that encourage student activity because they are directed to find the characteristics of straight
motion with constant acceleration and the physical meaning of the phenomenon presented as a video of
a man riding a motorcycle. Students are directed to observe the speedometer from the motor speed to
identify the existing quantities and their causes. This allows students to solve problems and provides
interaction between students according to the characteristics of learning Physics (30-32).

Furthermore, the media's and design’s validity is reviewed on the cover and content. The cover section
of the e-worksheet has a centre of view, a balance between the composition of the layout elements and
the layout of the content, the size of the cover layout elements, the alignment of the cover design, the
harmony of design and colour, and a good combination of fonts. The illustrations presented on the e-
worksheet can describe the material and have proportional representatives following reality in terms of
shape, size, and colour. Furthermore, the contents, the placement of the title, and the layout elements
are consistent, the print area and margins are proportional, and the suitability of the layout elements'
shape, color, and size are suitable. It has aspects of page numbers, illustrations, and descriptions of
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images, uses a combination of fonts, letters ornamental/decorative, and a good variety of letters. This
positively impacts students' interest in learning because the presentation of learning material is not only
in the form of text but consists of many media, including images, animations, and videos (33,34)

The results of other studies show that the practicality of e-worksheets based on IBL sequences is 93.6%,
which is in the very practice category, as shown in Table 10, so that it can be used in high school physics
learning, class X odd semester, subject to Alternating Straight Motion. This practicality criterion is
obtained because the IBL sequence-based e-Worksheet with the STEM approach can increase student
involvement in inquiry and self-discovery. Students can be actively involved in learning through a
project in the form of a simple experimental tool like a Rubber Band Dragster Car. This inquiry-based
learning activity encourages them to communicate actively with classmates and teachers (35).
Communication skills are developed in this e-worksheet when students are challenged to explore the
concepts of uniformly changing rectilinear motion. In this process, they will learn to communicate ideas,
share findings, and discuss experimental results with classmates and teachers. This helps students
develop practical oral and written communication skills (36-39). In addition, this e-worksheet allows
students to collaborate or work in groups to carry out each activity. This collaboration will enable
students to communicate, share ideas, and better understand the studied topic. Through interactions with
classmates, students will learn to listen, respect the opinions of others, and build strong arguments. This
will improve students' interpersonal communication skills (40-42).

Furthermore, the use of technology in the IBL sequence-based e-Worksheet, namely in the form of a
simple experimental tool (Rubber Band Dragster Car) which uses a DC-Motor, the use of the Internet
to find information related to the Rubber Band Dragster Car, the use of a computer to make
tables/graphs/diagrams of results observations and reports on the manufacture of the Rubber Band
Dragster Car, as well as utilizing the tracker application. This technology will enrich students' learning
experience and facilitate more effective communication (43,44).

Finally, learning with the IBL sequence-based e-Wprksheet with the STEM approach involves students
presenting the results of the experiments that have been carried out and making reports on the results of
the experiments. This process encourages students to communicate clearly and organize as they present
their findings and conclusions. In this process, students will learn to organize information logically,
present their ideas effectively, and present compelling arguments (45,46).

CONCLUSION AND SUGGESTION

Based on the results of data analysis, it can be concluded that; 1) an e-Worksheet based on an IBL
Sequence with a valid STEM approach to stimulate students' communication skills in bold learning
through the Google Classroom platform, which contains stages of IBL learning with a STEM approach
containing activities that stimulate indicators of students' communication skills; and 2) Practicality of
the IBL Sequence-based e-Worksheet with the STEM approach to stimulate students' communication
skills in daring learning through the Google Classroom platform which is categorized as very practical,
so that it can be used in high school Physics learning, class X odd semester, materials for Changing
Straight Motion Order.

Based on the conclusions and development research that has been completed, the researcher suggests
being able to use e-worksheets based on inquiry-based learning (IBL) sequences with the STEM
approach in learning, especially on the topic of uniformly changing rectilinear motion because it is
equipped with attractive features and is connected to the Internet so that it can become one of the
teaching materials that can stimulate students' communication skills.
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