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Abstract: This study aims to describe the feasibility of guided inquiry-oriented E-worksheets to improve students'
science process skills on acid-base material. The research method is Research and Development (R&D), using the
4D development model, which is limited to the development stage and limited trials on 38 eleventh grades at Al-
Islam Krian senior high school. The results showed the feasibility of E-worksheets as follows : (1) The validity of E-
worksheets based on the criteria of content, presentation, language, and graphics, obtained the mode in E-worksheets
1 and E-worksheets 2, respectively: content criteria 5 and 5; presentation criteria 4.5 and 4.5; language criteria 4 and
4; graphic criteria 5 and 5 with valid and very valid categories, so that the developed E-worksheets are feasible based
on the validity criteria. (2) The practicality of the E-worksheets is reviewed from the responses and activities of
students. Learner responses based on content, presentation, language, and graphic criteria obtained a percentage of
96.42%; 96.70%; 99.12%; and 100% with a very practical category. Relevant learner activities at meeting 1 and
meeting 2 received a percentage of 95.02% and 96.56% in the very practical category. (3) E-worksheets' effectiveness
is based on improving science process skills. A normality test showed a significant score on the pretest and posttest
of 0.004 and 0.000, respectively, so the significance < 0.05 showed that its data was not distributed normally.
Furthermore, pretest and posttest data are analyzed using the Wilcoxon signed rank test, with a significance score of
0.000 < 0.05, showing a significant difference in pretest and posttest results. Data pretest and posttest then also analyze
using N-gain with a score from 0.70 to 1.00 with a high category, so students' science process skills are said to

increase. E-worksheets effectively improve science process skills.
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INTRODUCTION

The characteristic of the 2013 curriculum is to
develop balanced teaching and learning between
spiritual and social behavior, knowledge, and skills. It
expects learning to be student-centered so students are
more proactive during learning. The 2013 curriculum
requires strengthening multimedia-oriented learning

[1].

The scope of school subjects in high school is
the natural sciences, consisting of physics, chemistry,
and biology. Chemistry is the science that studies the
properties, structure, composition, changes, and
energy of a material [2]. Acid-base material is a
chemistry lesson intended for students in senior high
school grade 11. The characteristics of acid-base
materials are very complex when viewed from three
chemical representations: macroscopic, microscopic,
and symbolic [3].

Acid-base basic competencies are 3.10,
explaining the concept of acid-base and their strength
and ionization equilibrium in solutions, and 4.10,
conducting experiments to test the trajectory of the
change in pH of some indicators derived by natural
ingredients [4]. Based on the basic competency of
acid-base, it emphasizes the mastery of concepts and
theories and requires proof through practicum.
Therefore students need science process skills, namely
the skills necessary for scientists, to obtain and
develop scientific knowledge through practicum [5].

Science process skills can be defined as skills
that facilitate science teaching and learning, where

students can develop, acquire, and apply knowledge
through experiments [6]. Science process skKills
involve  formulating problems, developing
hypotheses,  identifying  variables,  designing
experiments, collecting data, analyzing data, and
drawing conclusions [7].

Based on pre-research questionnaire results
that were conducted on 39 twelfth-grade students at
Al-Islam Krian senior high school on September 21,
2022, it states that science process skills are still
relatively low, with only 11.54% of students able to
formulate problems; 10.26% developing hypotheses;
11.54% identify  variables; 35.89%  design
experiments; 78.20% collect data; 34.61% analyze
data; and 16.67% draw conclusions correctly. Pre-
research results prove that students' science process
skills are categorized as relatively low, so they need to
be trained.

Guided inquiry can practice science process
skills involving science process skills or basic
scientific working abilities [8]. The syntax of the
guided inquiry is as follows: phase 1 centers students’
concerns and describes the inquiry or investigation
step; Phase 2 shows the inquiry question or
phenomenon; Phase 3 assists students in developing
hypotheses to describe problems or phenomena; Phase
4 pushes students to gather data for hypothesis testing;
phase 5 formulates a conclusion; and phase 6 reflects
on the problem and the learning process [9]. In the
guided inquiry's syntax, science process skill
components appear in phase 2, namely formulating the
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problem; phase 3, namely formulating hypotheses;
phase 4, namely identifying variables, designing
experiments, and collecting data; phase 5, namely
analyzing data and drawing conclusions.

Factors that support successful learning are
teachers, students, and educational tools [10], so
suitable teaching materials are also necessary besides
needing the appropriate learning model. Student
worksheets are teaching materials that can simplify
the teacher's lesson presentation. A good student
worksheet contains laboratory activities, simple
experiments, group learning activities, portfolio tasks,
and exercises to become proactive during
learning[11].

E-worksheets are a teaching material that can
support the learning process because, in E-worksheets,
teachers can also add audio, video, animation, links,
and exercises that can be accessed using electronic
tools such as handphones, laptops, and computers
[12]. The platform that provides services for the
development of E-worksheets is liveworksheets.

The advantages of liveworksheets are: (a)
making it easier for teachers to develop electronic E-
LKPD so that teachers can add interesting animated
images, videos, and links; (b) making it easier for
students to use E-LKPD because students do not need
to download the application and do not need to log in
to be able to access E-LKPD; (c) students' answers can
be written directly in the E-LKPD column that has
been provided; (d) students' answers can be sent
directly to the teacher, making it easier for the teacher
to assess students' work.

Previous research indicated that guided
inquiry-oriented worksheets could increase students'
science process skills, as evidenced by the developed
worksheets being feasible based on their validity,
practicality, and effectiveness [13]. Previous research
still used printed worksheets. Thus E-worksheets are
needed that can take advantage of technological
developments in the world of education; besides that,
in previous studies, the improvement of science
process skills only measured the completeness by
classical learning outcomes, so it did not measure the
improvement of science process skills and the
difference in pretest and posttest significantly.

Based on previous research, researchers are
interested in developing guided inquiry-oriented E-
worksheets for improving science process skills by
measuring the improvement of science process skills
and the difference in pretest and posttest significantly.

RESEARCH METHOD

This study was conducted using the Research
and Development (R&D) method, using a 4D
development model limited to the development stage.
This study aims to determine the feasibility of guided
inquiry-oriented E-worksheets to improve students'
science process skills on acid-base materials. The
feasibility of E-worksheets was reviewed based on
aspects of validity, practicality, and effectiveness. E-
worksheets were tested limited to 38 eleventh-grade
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students at Al-Islam Krian senior high school, held on
April 12 and 14, 2023.

In this study, the instruments used were the
validation sheet, student response questionnaire,
student activity sheet, and science process skill test.
The methods of data gathering used were
questionnaires, tests, and observations.

Feasibility in the aspect of validity was
considered according to the criteria of content,
presentation, language, and graphics. E-worksheets
validation was conducted by 2 chemistry lecturers and
1 chemistry teacher. E-worksheets validation was
analyzed descriptively quantitatively with percentage
calculations on a Likert scale below.

Table 1. The Likert of scale

Score Information
Excellent
Good
Enough
Kess
Very less

PN wbho

[14]

The data obtained then sought the mode score
of each content, presentation, language, and graphics
criterion. The score that often appears or becomes the
mode is the validity value of the E-worksheets. The
model is then interpreted according to the validity
criteria interpretation table in the following table.

Table 2. Interpretation of Validity Mode

Mode Category
1<M<2 Invalid
2 <M<3 Less valid
3<M<4 Quite valid
4 <M<5 Valid

M=5 Very valid

Adapted [15]

Guided inquiry-oriented E-worksheets are
valid if they get the mode of >3 [16].

The feasibility aspect of practicality is based on
students' responses and activities. Students filled in the
students' response questionnaire after learning using
E-worksheets, then analyzed descriptively
quantitatively. The assessment of the learner response
questionnaire can be calculated using the table below.

Table 3. Guttman Scale

Answer Value
Yes 1
No 0

The data obtained can be counted as a percent
by utilizing the following equation:
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F
P= NXlOO%

P is the percent average for respondents'
answers (%), F is the total number of respondents'
answers, and N is the number of respondents [14].
Collected data were interpreted according to the
criteria presented in the table below.

Table 4. The Interpretation of Practicality Score

Percentage Category
0-20 Not practical
21-40 Less practical
41-60 Practical enough
61-80 Practical
81-100 Very practical
[14]

Students' response to the guided inquiry-
oriented E-worksheets developed is said to get a
positive response with a percentage of > 61%, so the
E-worksheets are declared practical.

Student activity observations were analyzed to
identify student activities during learning experiences
using E-worksheets. Learner activity data is obtained
from observing learner activities carried out by three
observers, observing learner activities every 3
minutes. Activity data is analyzed using quantitative
descriptive analysis based on the average observation
results from three observers, which can be calculated
using the equation:

Percentage (%) =

the number of student activities that appear

x100%

as a total number of activities

The resulting percentages were applied to the
categories presented in the following table:

Table 5. Interpretation of Practicality Score

Percentage Category
0-20 Not practical
21-40 Less practical
41-60 Practical enough
61-80 Practical
81-100 Very practical
[14]

Student activities are considered well implemented
and support the practicality of the developed E-
worksheets if the relevant percentage of student
activity > 61%.

The feasibility of the effectiveness aspect was
reviewed from the science process skills test results.
This test data was collected through pretest and
posttest, which was analyzed descriptively
quantitatively. The students' science process skills
score was calculated using the equation:
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score obtained
KPS score = ———  x 100

maximum score

The pretest and posttest data were then checked
to see whether the data was normally distributed. The
normality test used is the Kolmogorov-Smirnov
normality test. Then the data was processed into a non-
parametric test using Wilcoxon's signed rank test.

Wilcoxon is utilized to establish significant
differences in pretest and posttest. Wilcoxon's signed
rank test is conducted using SPSS with the following
hypothesis and basis for decision-making [17]:
Hypothesis proposed:

- Ho = no significant differences in students' mean
scores of science process skills for the pretest and
posttest.

- Hi=There is a significant difference in students'
mean scores of science process skills for the
pretest and posttest.

Decision-making basis:

- if the significant score < 0.05, so Hg being
rejected.

- if the significant score > 0,05, so Ho being
accepted.

The improvement of science process skills was
obtained using the comparative pretest and posttest
scores, which were analyzed by N-gain calculation
with the equation as follows:

posttest score — pretest score

<g>=

maximum score — pretest score

The N-gain score was interpreted in the criteria
shown below.

Table 6. N-gain Score Criteria

Interval Criteria
<g> >0.7 High
03<<g> <07 Medium
90<03 Low
[18]

Science process skills are said to increase after
learning using E-worksheets oriented guided inquiry
if the n-gain value reaches > 0.7 with high criteria or
0.3 < <g> < 0.7 with medium criteria so that E-
worksheets are declared effective for improving
students' science process skills.

RESULT AND DISCUSSION

The study's purpose is to describe how the
feasibility of guided inquiry-oriented E-worksheets to
improve students' science process skills in acid and
base materials. Validation, practicality, and
effectiveness data are the results of this study.

Validity of E-Worksheets

E-worksheet validity is derived based on the
results of E-worksheet validation by 2 chemistry
lecturers and 1 chemistry teacher, which is reviewed
by criteria such as content, presentation, language, and
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graphics. The instrument used is a validation sheet.
Data from E-worksheets validation results were

Value
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analyzed descriptively quantitatively, as presented in
the table below.

E-worksheet 1
E-worksheet 2

Content Presentation
criteria criteria

Criteria

Language Graphic
criteria criteria

Figure 1. Mode of Each Validity Criterion

The content validity criteria include the
conformity of the material with the 2013 curriculum,
the conformity between material and basic
competencies, the conformity between competency
achievement indicators and basic competencies, the
conformity of learning objectives with competency
achievement indicators, the conformity of the
phenomenon with the material, the conformity of the
guided inquiry learning, and conformity of the science
process skills component.

The development of teaching material needs to
match the curriculum used [19], and the preparation of
teaching materials must also be adjusted with basic
competencies, indicators of competency achievement,
and the learning goals that want to get reached [20].
Competency achievement indicators are compiled
based on the basic competencies of acid-base material;
then, learning objectives are compiled based on
competency achievement indicators. How to develop
learning objectives must follow ABCD (Audience,
Behavior, Condition, Degree) rules [21].

In the content criteria, E-worksheets 1 and 2 get
modes 5 and 5 with a very valid category, meaning
that E-worksheets are valid based on content criteria.
Relevant to previous research if the worksheet on the
content criteria by getting mode 3 with the valid
category, meaning that the developed worksheets are
valid based on the content criteria [22].

Presentation criteria include the cover
presenting the contents of the E-worksheets,
phenomena, and images that can motivate students,
and presentation in electronic form can motivate and
make students more active during lessons. The
development of teaching materials based on
presentation criteria, namely, the cover, must present
the content of the teaching materials developed [23].
The phenomena presented must contain chemical
concepts and their application in everyday life so that
they can make learning more meaningful and can

motivate students [24]. The presentation of images
must motivate learning and using teaching materials
[25]. The presentation of teaching materials in
electronic form can motivate and facilitate
understanding of the material [26].

In the presentation criteria, E-worksheets 1 and
2 get modes 4.5 and 4.5 with a very valid category,
meaning that E-worksheets are valid based on
presentation criteria. Relevant to previous research if
the worksheet on presentation criteria gets a mode of
3.5 with a valid category, meaning that the worksheet
developed is valid based on presentation criteria [22].

Language criteria include the proper and
correct use of the Indonesian language, the use of
precise and understandable terms, and using
simplified sentences. The development of teaching
materials based on language criteria must use the right
and understandable language [27], the information
provided must be clear and understandable to
students[20], and the sentences used must use simple
words[28].

In the language criteria, E-worksheets 1 and 2
get mode 4 and 4 with a very valid category, meaning
that E-worksheets is valid based on language criteria.
Relevant to previous research, if the worksheet on
linguistic criteria gets mode 4 with a very valid
category, It simply refers to the worksheet being valid
based on language criteria [29].

Graphic criteria include the choice of fonts
(type and size) that can simplify the reading process,
attractive covers, background suitability with writing
color, layout, images, and tables in harmony. The
development of teaching materials based on graphic
criteria, namely the use of fonts (type and size) must
be easily read by students, meaning that it is not too
big or too small [28], the cover design is made as
attractive as possible with bright colors, easy-to-read
font sizes, and attractive images, and pay attention to
the harmony between the location of text, pictures, and
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tables, which can make students understand what the
teaching material is about [23]. In the graphic criteria,
E-worksheets 1 and 2 get modes 5 and 5 with a very
valid category, meaning that E-worksheets are valid
based on graphic criteria.

Practicality of E-Worksheets
1. Students' Response

The practicality of the E-worksheets was
reviewed based on students' responses and activities.
The students' response questionnaire is provided to
determine the students' responses after learning using
E-worksheets so that the E-worksheets practicality
data can be obtained. Data on students' responses to E-
worksheets are presented in the following table.

Table 7. Percentage of Student” Response

Percentage

Aspects (%) Category
Content criteria 98.42 Very practical
Pr_eseptatlon 96.70 Very practical
criteria
Language criteria 99.12 Very practical
Graphic criteria 100 Very practical

The students' responses to the E-worksheets
developed received a positive response with a
percentage on the content criteria of 98.42%;
presentation criteria 96.70%; language criteria
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99.12%; and 100% graphic criteria in the very
practical category, so E-worksheets are feasible based
on practicality criteria. Relevant to previous research,
which states if the developed inquiry E-worksheets get
a positive response on content criteria 94%,
presentation criteria 88%, language criteria 94%, and
also 100% graphic criteria, E-worksheets are declared
feasible on practicality criteria [30], The results of
other studies state that if the students' responses are
positive and support the practicality of the worksheets
if they get a percentage of 90.80% in the very practical
category [31].

On graphic criteria, students' responses get a
percentage of 100%, meaning that fonts (type and
size) can make students comfortable reading, and the
selection of background and writing color is
appropriate. The font used in teaching materials must
adjust to the comfort of the reader [23]; the E-
worksheet background design is made simple so that
the focus of students is not disturbed but still
attractive.

2. Students' Activities

Students' activities were obtained from the
observation sheet of students' activities, which
contained students' activities during learning using E-
worksheets oriented guided inquiry observed by three
observers, with each observer observing 1-3 groups.
Data from the observation of students' activities are
shown in the table below.

Table 8. Students' Activities Observation Data

Students' Activities

Percentage of student activity (%)

Meeting 1 Meeting 2
Relevant activities:
1. Observing the phenomenon of E- 8.81 8..42
worksheets
2. Expressing an opinion 14.17 21.83
3. Listening to the explanation of the 18.39 12.26
teacher
4. Formulating a problem 4.21 3.83
5. Formulate a hypothesis 4.59 4.59
6. ldentifying variables 421 4.59
7. Designing an experiment 6.13 4,59
8. Collecting data 18.00 18.00
9. Analyzing data 9.19 11.49
10. Making conclusions 7.27 6.89
Percentage of total relevant activities (%) 95.02 96.56
Per_fqr_mlng irrelevant activities (other than 498 344
activities 1-10)
Total percentage 100% 100%

Based on the percentage of relevant learner
activities at meetings 1 and meeting 2, 95.02% and
96.56%, respectively, with a very practical category.
Learner activities can be declared well implemented
and support E-worksheets' practicality so that guided
inquiry-oriented E-worksheets are declared practical
to use. Relevant to previous research if the activities
observed during the worksheets trial at meetings 1 and

2 get an average percentage of 84% and 73% so that
relevant activities are greater than irrelevant activities,
meaning that learner activities support the worksheets
practicality data [32].

Irrelevant  learner activities received a
percentage at meeting 1 of 4.98% and meeting 2 of
3.44%. Irrelevant learner activities are activities
carried out while learning other than relevant
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activities, namely playing on cell phones, joking with
friends, and not paying attention to the teacher.

The most dominant activity in meeting 1 is
listening to the teacher's explanation, with a
percentage of 18.39%. During the first meeting,
listening to the teacher's explanation was dominant
because the teacher introduced, trained, and guided
students to solve problems based on the components
of science process skills. Learners at the first meeting
still found it difficult to answer science process skills
questions, so the teacher acts as a facilitator to explain
briefly, then discuss with teacher guidance. However,
at the second meeting, listening to the teacher's
explanation dropped to 12.26% because students had
begun to understand and could work on problems that
were prepared based on science process skills.

The most dominant activity at meeting 2 was
expressing opinions, with a percentage of 21.83%; this
activity increased rapidly compared to previously at
meeting 1, only 14.17%. The characteristics of the
guided inquiry model are that the teacher, as a
facilitator, provides opportunities and encourages
students to find their answers to the problems given,
thus helping students become more confident in
expressing their opinions [33]. It means that students
at the second meeting have begun to understand and
can answer questions about science process skills and
have more confidence to express their opinions.
Hence, the activity of expressing opinions is most
dominant at meeting 2.

The dominant activity at meetings 1 and 2 was
collecting data, with a percentage of 18.00% at
meeting 1 and 18.00% at meeting 2. Learners carry out
data collection activities to take tools and materials,
conduct experiments, record experimental results,
wash tools, and return tools, which takes a long time.
The dominant activity is conducting experiments
because students get direct contact experience using
laboratory materials and tools to prove a problem [34].
Relevant to previous research, this proves that the
activity of conducting experiments is the dominant
activity at each meeting, with a percentage of 35%;
this is because conducting experiments takes quite a
long time [35].

Effectiveness of E-Worksheets

E-worksheet effectiveness is measured by
improving students' science process skills, which is
measured by the pretest given before treatment and the
posttest after treatment. The meant treatment is
learning using the E-worksheets that have been
developed. The pretest and posttest sheets contain 14
essay questions that are adapted from the components
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of science process skills. The gathered data were
analyzed descriptively and quantitatively.
Kolmogorov-Sminrnov normally tests data for
pretest and posttest to determine whether the data is
normally distributed. The data obtained based on the
Kolmogorov-Smirnov normality test is shown below.

Table 9. Kolmogorov-Smirnov Normality Test

One-Sample Kolmogorov-Smirnov Test
Pretest Posttest

N 38 38
Normal Mean 19.7363 92.5458
Parameters®®  Std. 13.60376  4.29427
Deviation
Most Extreme Absolute 178 .208
Differences Positive 178 132
Negative -.109 -.208
Test Statistic 178 .208
Asymp. Sig. (2-tailed) .004¢ .000°¢

The test for normality indicated that the
significant scores for the pretest and posttest were
0.004 and 0.000, respectively. Hence, the sig value <
0.05 showed that the pretest and posttest were not
normally distributed. Relevant to previous research, it
has been proven that if the normality test data is
analyzed using SPSS assistance, it means that the
pretest and posttest data are not normally distributed
because the significant value was less than 0.05 [35].
Therefore, the data were tested non-parametrically
with Wilcoxon's signed rank test.

Table 10. Wilcoxon Signed Rank Test

Posttest-Pretest
z -5.378P
Asymp. Sig. (2-tailed) .000

According to the Wilcoxon signed rank test, a
significant score (2-tailed) on both the pretest and
posttest of 0.000 < 0.05, meaning that there was a
significant difference in mean scores of students'
science process skills on the pretest and posttest. It
means that guided inquiry-oriented worksheets are
effectively used to improve science process skills.
Relevant to previous research, this proves that the
Wilcoxon signed rank test gets the value of
significance (2-tailed) 0.000 < 0.05, which indicates
that there is a significant difference between the
pretest and posttest data [36]. Improvement in each
component of science process skills, according to
Wilcoxon analysis, is shown in the following table.

Table 11. Wilcoxon Signed Rank Test for Each Component of Science Process Skills

PosttestA - PosttestB -  PosttestC -

PosttestD -  PosttestE-

PosttestF -  PosttestG -

PretestA PretestB PretestC PretestD PretestE PretestF PretestG
Z -5.335° -5.402° -5.427° -5.4340 -5.1240 -5.406° -5.487°
Asymp. Sig. .000 .000 .000 .000 .000 .000
(2-tailed)
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The data from the Wilcoxon signed rank test
for each component of science process skills, such as
formulating problems, developing hypotheses,
identifying ~ variables, designing  experiments,
collecting data, analyzing data, and drawing
conclusions, obtained a significant score (2-tailed)
0.000 < 0.05, so there is a significant difference from
the pretest and posttest for each component, which
means that each component of students' science
process skills is said to increase. E-worksheets are
effective for improving science process skills.

The following data were analyzed with N-gain.
Students' pretest and posttest get N-gain scores
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ranging from 0.70-1.00 with a high category. Data
from the pretest and posttest increased by N-gain
scores > 0.7 with a high category, so E-worksheets
effectively improve students' science process skills.
Relevant to previous research when obtained N-gain
values between 0.68 to 0.91 in the medium and high
categories, meaning that the teaching materials
developed effectively improved science process skills
[37]; also relevant to previous research E-worksheet
was declared effective if it had achieved a score of N-
gain 0.4-0.5 that indicated the skills trained were
increasing [38]. The table below shows the
improvement of each science process skill component.

Table 12. Pretest and Posttest N-gain Score

KPS Pretest Posttest N-gain score Category
Formulating problems 19.30 82.45 0.78 High
Developing hypotheses 23.25 90.78 0.88 High
Identifying variables 6.58 85.96 0.85 High
Designing experiments 20.18 100 1.00 High
Collecting data 31.58 97.36 0.96 High
Analyzing data 23.68 96.49 0.95 High
Drawing conclusions 13.60 94.73 0.94 High

Based on the N-gain data for each component
of science process skills, such as formulating
problems, developing hypotheses, identifying
variables, designing experiments, collecting data,
analyzing data, and drawing conclusions, the N-gain
values are sequentially 0.78; 0.88; 0.85; 1.00; 0.96;
0.95; and 0.94 with high categories, which means that
each component can be considered as improving and
E-worksheets is effective to improve science process
skills. Relevant to previous research, the science
process skills of each component received an N-gain
value between 0.48-1.00 with moderate and high
categories, meaning that there was an increase from
the pretest to the posttest [39].

The improvement in designing experiments
skills received a perfect N-gain score of 1.00, which
means that all students increased in designing
experiments, this is because students have previously
been taught to design experiments, but usually, there
are still wrong and incoherent steps, so when learning
using E-worksheets students are guided to design the
correct experiment so that they can design
experiments coherently and correctly. Learners can
master the skills of designing experiments if trained
repeatedly and consistently so that students become
accustomed to and can apply them [40].

The increase in formulating problems skills in
this study was not too high; this is because previously,
students had been taught to formulate problems but
did not contain two experimental variables
(manipulation and response), so when learning using
E-worksheets students were a little confused, after
being guided and discussing with the group, students
began to understand and could formulate the correct

problem. Relevant to previous research conducted if
the increase in skills to formulate problems is not so
significant because students have previously been
taught to formulate problems that do not contain
manipulation and response variables [37].

The increase in developing hypotheses skills
received a not-too-high N-gain increase after
formulating problem skills because the basis for
formulating hypotheses is based on formulating the
problem. In developing hypotheses, the activity of
formulating the problem must be well organized [41].
The hypothesis is a temporary solution to the
formulation of problems that still need to be proven
correct [42].

The increase in the skill of identifying
variables gets an N-gain score of 0.85 because
students were previously rarely taught to identify
control, manipulation, and response variables.
Students are then trained to identify variables through
learning using E-worksheets oriented guided inquiry
to improve science process skills so that students with
little difficulty could become more understanding in
identifying variables. It is relevant to previous
research if students have been taught to identify
variables, but they still experience some difficulty
differentiating among control, manipulation, and
response variables [37].

CONCLUSION

This research can be concluded from the results
and discussion is e-worksheets are declared valid
according to the criteria such as content, presentation,
language, and graphics, obtaining the following
modes in E-worksheet 1 and E-worksheet 2,
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respectively: (a) content criteria 5 and 5; (b)
presentation criteria 4.5 and 4.5; (c) language criteria
4 and 4; (d) grammar criteria 5 and 5 with valid and
very valid categories, so that the E-worksheets
developed is feasible based on validity criteria. E-
worksheets are declared practical based on students'
responses and activities. Learner responses based on
content, presentation, language, and graphic criteria
sequentially get a percentage of 98.42%; 96.70%;
99.12%; and 100% with a very practical category.
Relevant learner activities at meeting 1 and meeting 2
received a percentage of 95.02% and 96.56% in the
very practical category. E-worksheets are declared
effective based on the improvement of science process
skills. A normality test showed a significant score on
the pretest and posttest of 0.004 and 0.000,
respectively, so the significance was <0.05, showing
that its data was not distributed normally.
Furthermore, pretest and posttest data are analyzed
using the Wilcoxon signed rank test, with a
significance score of 0.000 < 0.05, showing a
significant difference in pretest and posttest results.
Data pretest and posttest then also analyze using N-
gain with a score from 0.70 to 1.00 with a high
category, so students' science process skills are said to
increase, and E-worksheets effectively improve
science process skills.
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