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Abstract

This study aims to feasibility electronic student worksheet with the Probing
Prompting learning method using Google Form on social arithmetic material for
valid, practical, and effective. This research was used an ADDIE model, that consist
of analyze, design, development, implementation, and evaluation. The research
instrument include of validation sheets, practicality sheets, and tests of mathematical
problem solving abilities. This research produced an electronic student worksheets
based on probing prompting usng Google Form on social arithmetic material. of
seventh-grade students was included in the following criteria: 1) Very valid based on
content assessment, construct assessment, language assessment, media assessment;
2) Practical based on 11 aspects of assessment; 3) Effectiveness based on classical
learning mastery, namely 90% of students who complete score =70 and the results
of the N-Gain calculation of problem solving abilities with an average N-Gain of 0.77
are in the high category.

Keywords: ADDIE; Electronic Worksheets; Google Form; Probing Prompting; Problem
Solving;

Abstrak

Penelitian ini bertujuan untuk menghasilkan lembar kerja peserta didik berbentuk
elektronik dengan metode pembelajaran Probing Prompting menggunakan Google
Form materi aritmatika sosial yang valid, praktis, dan efektif. Penelitian ini adalah
penelitian dan pengembangan model ADDIE, yaitu analisis, desain, pengembangan,
implementasi, dan evaluasi. Instrumen penelitian ini terdiri dari lembar validasi,
lembar kepraktisan, dan tes kemampuan pemecahan masalah matematis. Penelitian
ini menghasilkan LKPD elektronik berbasis probing prompting menggunakan
Google Form pada materi aritmatika sosial peserta didik kelas VII memenuhi
kriteria: 1) Sangat valid berdasarkan aspek penilaian isi, aspek konstruk, aspek
bahasa, aspek media; 2) Praktis; 3) Efektif berdasarkan ketuntasan belajar klasikal
yaitu 90% peserta didik yang tuntas memperoleh nilai 270 dan hasil perhitungan N-
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Gain kemampuan pemecahan masalah dengan rata-rata N-Gain 0,77 berada pada
kategoti tinggi.

Kata Kunci: ADDIE; Google Form; LKPD Elektronik; Probing Prompting; Pemecahan Masalah

Introduction

The aims of learning mathematics at school is to fostering students to think
logically, analytically, systematically, critically, and creatively and collaboratively
(Daryanto & Raharjo, 2012). Learning mathematics also encourage problem solving
ability the ability to solve mathematical problems. This is in line with Cooney’s view
that problem-solving abilities help students think more critically in making
decisions in everyday life. (on Laia, 2019).

Various program to improve mathematical learning have not been in line
with the results for mathematical problem solving abilities. This is proven by the
results of the PISA (Program for International Student Assessment) test in
mathematics organized by the OECD (Organization for Economic Co-operation and
Development). PISA is an examination system to evaluate the education systems of
79 countries around the world which is held every 3 years and is taken by students
aged 15 years who are randomly selected with three main basic competencies,
namely reading, mathematics and science (OECD, 2018). The PISA mathematics
process requires abilities consisting of the ability to formulate problems
mathematically, the ability to use concepts, facts, procedures and reasoning in
mathematics, as well as the ability to interpret, apply and evaluate the results of a
mathematical process (Kemendikbud, 2020). All of these abilities are the abilities
needed in solving mathematical problems. Based on PISA data in 2018, Indonesia
was ranked 73rd out of 79 countries with a mathematics score of 379 from the
average score for all countries, namely 478. This score shows that the results
obtained by Indonesia are still low (Kemendikbud, 2018). These results also showed
that students' understanding of concepts and mathematical problem solving
abilities in Indonesia still need to improve. Even though mathematical problem
solving abilities are closely related to students' daily lives.

The low test of students' mathematical problem solving abilities can be seen
from the test results in Seventh G-Grade of SMP Negeri 11 Bengkulu City which
showed an average result of 52.74 with a standard deviation of 6.12. These results
indicate that students' mathematical problem solving abilities were still low.
Observations at the school showed that the school is implementing the 2013
Curriculum which hopes that students will be able to solve problems independently
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and increase students' knowledge. In the 2013 curriculum learning is essentially
student-centred learning. However, learning process that occurred in the school still
used teacher centered approach. So that in the learning process students only listen,
look or read, then take notes. Apart from that, the teaching materials used in
mathematics learning are printed books as learning materials and the use of Student
Worksheets is not optimal. Educators never developed student worksheets that
facilitates students' mathematical problem solving abilities. The student worksheets
used is less attractive because it only contains questions, so there are very few
opportunities for students to play an active role in learning in class.

However, difficulties and mistakes in solving problems often occurred. For
example, a study by Epran et al. (2022) found four mistakes that students made
when completing social arithmetic descriptions. There were conceptual errors, lack
of understanding of the meaning of the matter due to language interpretation,
failure to solve problems with correct and correct steps, as well as calculation errors.
Therefore, the selection of appropriate learning methods and teaching materials to
enhance problem-solving skills is essential.

Probing prompting is one of the learning methods that has been proven to
have a positive influence on the improvement of the ability to solve mathematical
problems of students (Mustika & Buana, 2017). Other research also found that
probing prompting positively influenced the students' ability to solve mathematical
problems with the average result of each mathematics problem-solving indicator
achieving a score of 99.36 on the problem-understanding indicator and on the
indicator implementing the plan scores 99.36. (Jumroh et al, 2022). Learning
probing prompting is done in the way educators present a series of questions that
are guiding and digging so that there is a thinking process that associates the
knowledge of the students and their experience with new knowledge that is being
learned (Huda, 2014). The process of probing prompting encourages students to
think critically and actively in learning, students can question back things that are
less understood so that there is a discussion between students in submitting
opinions. Therefore, probing prompting is considered effective for mathematical
problem-solving abilities because it contains a series of questions that are of guiding
and dig the ability to solve problems of learners in particular on social arithmetic
material.

An appropriate learning approach is needed to achieve learning objectives,
namely increasing students' ability to solve mathematical problems in social
arithmetic material. One of them is probing prompting. Probing is a strategy of
asking questions to make students justify, or at least explain more about the
students' answers. Meanwhile, prompting is a questioning strategy that can be
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applied to help students construct answers that could not be applied previously
(Jacobsen etal, 2009). So, probing prompting is learning in which educators present
a series of questions that are guiding and probing so that a thinking process occurs
that links students' knowledge and experiences with the new knowledge that is
being studied (Huda, 2014). The probing prompting process can activate students
in the learning process because the questions asked can attract and focus students'
attention (Purnamasari, 2017). The questions asked are to explore students'
knowledge in depth.

One of the teaching materials that can facilitate probing prompting and the
ability to solve problems is using student worksheet. The student worksheet is a
printed media source made with the development of book technology and loaded
with visual material that includes material summaries and exercises along with an
explanation of answers, filling lists and test forms (Prastowo, 2016). Electronic
worksheets gives students the opportunity to play an active role and also helps
students to understand mathematics learning as well as facilitate interaction with
the given material. (Astuti, 2021). However, student worksheets has weaknesses: it
needs printing costs, is easy to break down, and is less flexible. Therefore, the
electronic worksheets form of electronic teaching materials is considered as a
solution to enhance problem solving capabilities.

The development of science and technology (IPTEKS) in Indonesia is very
challenging especially in the field of education. Technology plays an important role
in everyday life, especially in education, which should also evolve according to its
times (Jamun, 2018). That was due to the increasing use of the Internet in Indonesia.
Here were data on Internet usage in Indonesia in the age range of 10 years to over
year according to the main activities.
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Figure 1. Internet Usage in Indonesia 10 Years Up According to Main Activities
(BPS, 2021)
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The use of electronic student worksheets on the learning process of
mathematics can have an impact on the process. There are can make boredom
becoming fun and motivated students to be more enthusiastic in learning (Puspita
& Dewi, 2021). Thus, the use of electronic sudent worksheets should be optimized
as it can make the learning process more efficient and enjoyable as well as
encourage learners to participate actively during the process of learning so that it is
expected to improve the ability to solve mathematical problems. The above data
shows that Internet use in Indonesia for school purposes is the majority of which is
85.82% Internet access. The same thing happened in urban and rural areas, with
91.71% and 77.37% of the population using the Internet as a school destination.
Therefore, from such data can encourage learning activities by optimizing the use of
the Internet and technology in the school one of them with electronic student
worksheet.

One application that can support the development of electronic student
worksheets is Google Forms. Google Forms is a web application that can be used to
provide answers or answers to internet-based questions via a computer, laptop or
smartphone (Parinata & Puspaningtyas, 2021). Google Forms has a variety of
features including embedded photos, videos, titles, profiles, and more so that the
form view can be made interesting. In addition, Google Forms has various types of
tests, such as double-choice, drop and down, short answers, paragraphs, and more
so that users are free to choose the type of test used. To answer the questions that
will be answered students only need to access the pages that have been created by
educators who are connected to the internet. Therefore, with the advantage of
Google Forms assessed practically with the results of the analysis of elevation
response students average 88.4% and teacher response average elevation 87.4%
(Sadewa et. al., 2020). The exposure of the problem above encouraged the author to
conducted research with the title “Developing Electronic Student Worksheet based
on Probing Prompting Learning Method using Google Form on Social Arithmetic”.

Method

The type of research used in this study was research and development
(R&D). The stages undertaken to make electronic student worksheets on this
research was the ADDIE development model, namely Analysis, Design,
Development, Implementation, and Evaluation. (Branch, 2009).
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Figure 2. ADDIE Model

The analysis phase on the ADDIE development model consists of three
phases of analysis and one phase of planning. The analysis of needs aims to analyze
problems that occur in the learning process such as the analysis of teaching material,
teaching materials, and learning processes. This analysis is based on the results of
observations, interviews, and documentation. Based on the results of the analysis,
there are mistaken in solving social arithmetic issues, the application of the non-
optimal 2013 curriculum, the teaching materials used are only printed books and
electronic student worksheets that only load issues that do not facilitate the ability
to solve problems. The design stage aims to create learning planning based on
syntax probing prompting and problem solving, media selection on the learning
process using Google Forms to create electronic student worksheets grand design,
and to compile tests on problem-solving ability. Stage of development, logical
validation of electronic research instruments such as electronic student worksheets
and problem solving testing. Subsequently, an empirical validation of the problem-
solving ability test was carried out through a small-scale test. Small-scale tests are
carried out for correlation tests, resulting in a reliable problem-solving test. The
implementation stage will be tested on the field against electronic student
worksheets based probing prompting for practical and effective problem-solving
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capabilities. The evaluation phase is carried out to evaluate each stage of ADDIE and
look at the effectiveness of the research instruments.

There were two types of validation performed in this study, namely
electronic student worksheets validation and validation of problem-solving ability
tests. To analyze the validation data, descriptive analysis was used by revising the
electronic student worksheets based on suggestions and notes from the validator.
At the LKPD validation stage, logical validation will be carried out which will be

analyzed using the Ainkens index.

TG

Information: s = r — I,
V: Item validation index
r: score given by validator

lo: Lowest validity assessment score
c: Highest validity assessment score

n: The number of validator

(Susanto, 2019)

Table 1. Validation Criteria

|4

Category

0,80 <V <1,00
0,60< ¥V <0,80
0,40 <V <0,60
0,20<V <040
0<V <0,20

Very Valid
Valid
Quite Valid
Less Valid
Invalid

(Susanto, 2019)

The media validated by three experts consisting of two lecturers of
mathematics education and one high school math teacher. Validation sheets include
aspects of content, construction, language, and media validation. Validation of
mathematical problem-solving skills was carried out in terms of content,
construction, and language validation. The validity test technique that will be used
in this research is the product moment correlation test proposed by Pearson. With

the following formula:

NYXY-Q2X) -QY)

T INS K - G [NSY? - (S V)]

(Source: Susanto, 2019)
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Information:
Tyy = Correlation coefficient between question item scores (X) and total score (Y)
N = The number of subjects
X =Score of the question item
Y =Total score
The results of the correlation coefficient calculation will be matched using

the correlation coefficient criteria in the following table:

Table 2. Correlation Coefficient of Validity of Mathematical Problem Solving Ability

Test
Correlation coefficient Category
0,80 <1yy, <1,00 Very High
0,60 <1y, <0,80 High
0,40 <1y <0,60 Enough
0,20 <1yy 0,40 Low
0,00 <1, <0,20 Very Low

(Source: Susanto, 2019)

To determine whether a test item was valid or not, r.,,,:needs to be
compared with 7¢4p;.- To determine r_tabel, the product moment correlation table
was used by looking at df = N - 2 and a significance level of 5% with the
interpretation r,,, = Tiqpie Of so the correlation is significant.

To determine the reliability coefficient of a test in the form of a description,
the Cronbach Alpha formula was used as follows:

m = () - 550

(Source: Susanto, 2019)

Information:
T = Reality coefficient
k = The number of questions

SD;* =Variant score of item i
SD? =Total score

The benchmark for interpreting the degree of reliability of mathematical
problem solving ability tests was determined based on criteria according to Guilord
(1956) as follows:
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Table 3 Reliability Correlation Criteria for Mathematical Problem Solving Ability

Tests
Correlation coefficient Category
0,80 <71y, <1,00 Very High
0,60 <r,, <0,80 High
0,40 <7y, <0,60 Enough
0,20 <1y, <0,40 Low
0,00 <r,, <0,20 Very Low

(Source: Susanto, 2019)

Based on the criteria above, a question item was said to be reliable if r is at
least in the high category with an interval of 0,60 < ry; < 0,80.

When a mathematical problem solving test was valid, a small-scale test was
carried out to see the correlation and reliability of the ability test. Electronic student
worksheets practical data is obtained from practical sheets by students who follow
the field test. Analyze the instrument's practicality sheet using.

p o
n
Information:
P = The average practicality score of students
Yx  =total score obtained
n = The number of questions

The results of calculating the average score assessed by the students are seen
using practical criteria based on the following table:

Table 4. Practicality Criteria of Electronic Student Worksheets

P Category
P>42 Very Practical
34< P <42 Practical
2,6 <P <34 Quite Practical
1,8<P <26 Less Practical
P<18 Impractical

(Widoyoko, 2019)

Based on the criteria above. Electronic student worksheets was said to be
practical if P" was in the practical category 3,4 < P < 4,2.

Efficiency data was obtained from the results of pre-test and posttest of
mathematical problem solving skills. The effectiveness of Electronic student
worksheets was was based on mathematical problem solving abilities in the posttest
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given to students to determine the percentage of students able to solve problems
with the condition that students have a correct answer of = 70.

S
N; = Z— x 100
n
(Susetyo, 2012)
Keterangan:
N; = Student problem solving test score i
.S  =The total score of questions answered correctly
n = Maximum test score

Meanwhile, learning completeness per class or percentage of classical
completeness was obtained by calculating the percentage of the number of students
who have completed it individually. A class is said to have completed learning if PKK
> 80%, the percentage can be calculated using a formula.

number of students who have completed their studies
The total number of students

Completeness = x 100%

The criteria that state students have been able to solve problems if there
were 80% of students who take the mathematical problem solving ability test get a
minimum score of 70. Meanwhile, students can be declared capable of solving
mathematical problems if they have fulfilled the minimum good category based on
the following criteria.

Table 5. Mathematical Problem Solving Ability Mastery Category

Score Interval Category
X > X; + 1,8sb; Very Good
X, +0,6sh; < X < X; + 1,8sh; Good
Xi - 0,6Sbi <X< Xi + 0,6Sbi Good Enough
X; —1,8sh; < X < X; + 0,6sb; Less good
X < X; —1,8sb; Not Good

(Widoyoko, 2019)

Information:
X=Empirical score

= 1 . o
X;=ldeal average = E(score maxs ideal + score min ideal)

. _ 1 . .
sbh;= ideal standard deviation = g(score maxs ideal - score min ideal)

To see that the electronic score developed was effective for students'
mathematical problem solving abilities, calculations are used:
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Table 6. Implementation Effectiveness Criteria

Treatment Criteria Using

N — Gain Category Electronic Student
Worksheets
N — Gain > 0,7 High Effective
0,3<N—Gain <£0,7 Middle Effective enough
N — Gain < 0,3 Low Ineffective

(Lestari & Yudhanegara, 2018)

Based on the criteria above, the electronic student worksheets is said to be
effective if the N-Gain value is in the N-Gain category 20.70. The calculation of the N-
Gain value is also supported by the normality test, homogeneity test and average
difference using the t-paired test with the help of SPSS.

In parametric statistical data analysis, one of the prerequisite tests to fulfill
the normality assumption is the normality test. This test was carried out to
determine whether the data distribution was normally distributed (Lestari &
Yudhanegara, 2018). Normality calculations in this study used the Shapiro Wilk test
due to the small sample size and ratio scale data. The hypothesis is as follows:

H, The posttest and pretest are normally distributed
H; Posttest and pretest are not normally distributed

The Shapiro Wilk (T3) formula used in the normality test is as follows:

Ty = = [, ai(Xp_isq — X1)]2dengan D =D = T7L, (x; — %) 2
(Cahyono, 2015)

Keterangan :

T; = Shapiro Wilk

ai = test coefficient Shapiro Wilk

Xn_i+1 = Datan-i+1

x; =datai

X = average data

Next, T3 is compared to the p-value, if T; > p-value then the data is normally
distributed, and if T;< p-value, the data is not normally distributed. Based on
descriptive statistics, the normality test can be seen from the skewness value, if the
skewness ratio is between -2 to 2 then the data is normally distributed. Normality
testing can be done using SPSS software. The test criteria are if the significance value
> real level (a) = 0.05 then the data is normally distributed and if the significance
value < real level (a) = 0.05 then the data is not normally distributed.
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Data homogeneity means that the data has the same variance or diversity of
values statistically. Homogeneity testing aims to find out whether the objects (three
or more samples) under study have the same variance. The hypothesis used is as
follows.

H, Posttestand pretest are homogeneous

H, Posttest and pretest are not normally distributed

Largest variance

~ Smallest variance
(Lestari & Yudhanegara, 2018)

The test criteria are HO is accepted if F.pynt < Frapie, Otherwise HO is rejected
if Foount < Frapie, at areal level 5% (a = 0,05).

Fraver = Fay(ak1,dk2)
In the t-paired test the hypothesis used in this case is:
Ho = There is no significant increase in students' mathematical problem solving
abilities
Hi = There is a significant increase in students' mathematical problem solving
abilities
Test testing criteria t — paired test determined as follows.

1. If the significance value is <0.05 then Ho is rejected and H1 is accepted.

2. Ifthe significance value is > 0.05 then H1 is rejected and Ho is accepted

Results

The results of this study will be described as follows.

Analyze

In the research analysis, consist of three phases of analysis and one phases
of planning based on the ADDIE model.. The analysis of needs aims to analyze
problems that occured in the learning process such as the analysis of teaching
material, teaching materials, and learning processes. In this material, the student
still has difficulties and mistakes in solving social arithmetic issues. Errors involve
conceptual errors, lack of understanding of the meaning of matters that affect the
interpretation of language, students cannot solve problems with correct and correct
steps, as well as calculation errors (Epran dkk 2022). On the aspects of teaching
materials, students used printed books and LKS that only carry a collection of
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materials and groups of questions that have not facilitated the ability to solve
problems.

In the Indonesia Curriculum (2013 curriculum) still have many problems in
implementation. In addition, the use of the Internet in the learning process for
teaching materials is less used optimally. Curriculum analysis aims to analyze basic
competencies and core competencies on the social arithmetic material that is
subsequently structured in sequence as a reference for the delivery of material to
the student. Analysis is carried out on the basic competence and selected indicators.

Analysis of student characteristics aims to know the academic abilities,
knowledge, and character of the student. Academic abilities and background
knowledge students of the secondary school generally have high, medium, and low
abilities. At the age of 12 to 17, students still need training to abstract the knowledge
they have, especially in everyday life. previous studies showed that children at the
middle age enter the phase of formal reasoning characterized by formulating ideas,
abstract ideas, and questioning about what will happen at that phase students can
formulate the best assumptions to solve problems (Aini & Hidayati, 2017).

The preparation of the development plan was carried out through the
development of basic competencies, learning indicators, and the allocation of
learning hours. The results of the analysis are used as considerations of title,
sequence, number, and problem-solving indicators for each electronic student
worksheets. The development plan on the research is divided into four electronic
worksheets of social arithmetic material, namely electronic student worksheets 1 -
Profit and Loss electronic student worksheets 2 - Single Interest, electronic student
worksheets 3 - Discount and Tax, electronic student worksheets 4 - Bruto, Netto,
and Tara.

Design

At the design stage involves the planning of material learning, media
selection and preparation of mathematical problem-solving skills tests. The results
of the three stages of design are described as follows.

Material learning planning was tailored to basic competencies and learning
indicators divided into four meetings structured in the RPP. Each electronic student
worksheets used by probing prompting syntax that has the ability to solve
mathematical problems based on Polya stages.

The selection of electronic forms of electronic student worksheets was
expected to be used as a flexible teaching material that can be used in form learning
in the network. In Bengkulu, a computer lab with adequate internet access is
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available and the use of smartphones is allowed for students if necessary while
supporting the learning process. In addition, through this electronic student
worksheets is also expected to help students in the process of solving mathematical
problems on social arithmetic material.

Construction on each electronic student worksheets contains title, Basic
Competence, learning indicators, time allocation, instructions for use, and work
orders (Prastowo, 2016). Construction on electronic student worksheets also uses
the syntax of the learning method, namely probing prompting for the ability to solve
mathematical problems of students based on the stage of Polya with four indicators:
understand problems, plan solutions, solve problems, and re-examine.

Based on the above description, one of the platforms that facilitates
electronic student worksheets and needs to be optimized for its use was Google
Forms. Google Forms has a variety of features embedded photos, videos, titles,
profiles, and more so that the form view can be made interesting. In addition, Google
Forms has various types of tests, such as double-choice, drop and down, short
answers, paragraphs, and more so that users are free to choose the type of test used.
Based on the model of the worksheet, the researchers will use the work sheet of the
narrative model accompanied by visualization through images in accordance with
the context of the learning material by using the type of double-choice test, check-
out selection, short narrative, and paragraph. Here are the results of the design
display used on the electronic student worksheets using Google Forms.

LEMBAR KERJA PESERTA/DIDIK (LKPD)
PROBING PROMPTING Cover

ARITMATIKA SOSIAL

Figure 3. First page of electronic student worksheets

In Figure 3, it is seen that the design of the electronic student worksheets 2
on the first page consists of a cover in the form of a header, the title of the electronic
student worksheets, Email, time allocation and the identity of the student. Next, an
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example of the electronic student worksheets design on the second page will be
shown as follows.

Bagian 2 dari 42
Petunjuk Penggunaan b4 3 —
1. Baca dan pahami setiap petunjuk pengerjaan dengan cermat!
2. Tanyalah kepada guru jika terdapat kalimat yang tidak jelas! b InStTUCHODS
3. Kerjakan setiap langkah dengan teliti! for use
4. Klik 'kirim' jika sudah menjawab pertanyaan!
—
—
Kompetensi Dasar
+ 3.9 Mengenal dan menganalisis berbagai situasi terkait aritmatika sosial (penjualan, pembelian, Basi
asic
untungan, kerugian, bunga tunggal, persentase, bruto, netto, tara); S— .
" . L . . . competencies
berkaitan dengan aritmatika sosial (penjualan, pembelian,
tto, tara)
—
—
Indikator Pembelajaran
« 3.9.6 Menentukan Bruto, Netto, dan Tara — Learning
« 4.9.3 Menyelesaikan permasalahan yang berkaitan bruto, netto, dan tara Indicators
—

Figure 4. Second page of electronic student worksheets

In Figure 4, it is seen that on the second page of the electronic student
worksheets 4, instructions for the use of electronic student worksheets, basic
competencies, and learning indicators are shown. The following examples of design
results will be displayed on the third page on the e-worksheet as follows.

Rumus Diskon dan Pajak

Summery
— =

Diskon
 Diskon = 2¢5ar diskon o Harga Pembelian

100
Pajak

* Pajak = %Pajak x Harga Barang Awal é
i 7
. \s/
-

Figure 5. Third page of electronic student worksheets

In Figure 5 it is seen that on the third page of the electronic student
worksheets 3 contains a summary of the material on the sub-materials discount and
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tax. In addition, on this page is also equipped with formulas that are described in the
form of images to attract the attention of students so that the electronic student
worksheet is more interactive. A summary of the material is made to make it easier
for students to remember the material to be learned. The last is an example of the e-
worksheet display on the issue of training as an enrichment for the students as
follows.

Figure 6. electronic student worksheets Exam

In Figure 5, it is seen that on the last page of the electronic student
worksheets 2 there is a question of training that is supplemented with questions for
enrichment of problem solving students based on the stage of Polya.

The preparation of the test at the design stage is a test of the ability to solve
mathematical problems that will be tested to the student against the learning
process that has been done using the developed electronic student worksheets.
Results of the test preparation steps are based on the results of the analysis stages
in the specification of the learning objectives. The test used in this study is a
mathematical problem-solving ability test that is systematically structured
according to the learning indicators of 6 tests.

Development

This stage of development includes the stage of validation of instruments to
be developed and small-scale testing on the test of mathematical problem-solving
ability. This stage will produce draft I of the electronic student worksheets as well
as the test of the ability to solve mathematical problems that are ready to be used in
the learning process. The results of this stage of development are described as
follows.
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The phase of electronic student worksheets validation embedded carried out
on four aspects, namely content validation, construction validation, language
validation and media validation. The following is a grid of practicality sheets filled
in by students

Table 7. Student Practicality Grid

The Aspects Number
Ease of use 1-3
Clarity 4-5
Suitability of steps for using 6-9
Display 10
The attractiveness 11

(Tazkia et. al., 2019)

The validation test was carried out by the validator, the lecturer of
mathematics education and the teacher of math in the school. Based on the
evaluation of the validator against the four electronic student worksheets, the
results performed using the Aikens formula with the category are very valid. This
means that the draft 1 electronic student worksheets developed is worthy of use and
can be continued on field trials. Here are the results of the validator assessment
against the four draft 1 Electronic student worksheets.

Table 8. Validation Result of electronic student worksheets

ELECTRONIC WORKSHEETS Validation of instruments
Material Construct Lenguage Media Avarage Category
1 0.89 0.87 0.88 0.83 0.89 Very Valid
2 0.90 0.88 0.88 0.83 0.87 Very Valid
3 0.90 0.88 0.88 0.83 0.87 Very Valid
4 0.88 0.88 0.88 0.83 0.87 Very Valid
Avarage 0.89 0.88 0.88 0.83 0.88 Very Valid

Based on Table 1, the results of the validator assessment calculations related
to content validation, construction validations, language validation and media
validation developed were categorized as highly valid according to the validity
assessment aspects.

The logical validity test of the mathematical problem-solving ability of the
student consists of three aspects of material, construction, and language. validator
fills out a validation sheet consisting of 12 aspects that include the material, building
and language aspects. Here are the results of the evaluation given by the validator
on the question of the ability to solve mathematical problems of the students.

Table 9. Logical Validation Results for Problem Solving Ability Test
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Test Result of Aikens V Category

1 0.83 Very Valid

2 0.81 Very Valid

3 0.81 Very Valid

4 0.83 Very Valid

5 0.82 Very Valid

6 0.84 Very Valid
Average 0.82 Very Valid

Based on Table 4.8 results of validator assessment of mathematical problem
solving ability test students obtained Aikens V index of 0.82 which was classified as
very valid so that the mathematics problem solve ability test is suitable for use.

The mathematical problem solving ability test of students who have been
validated and revised based on the advice of the validator has been ready to be used
in the next stage of empirical validation or small-scale testing. Empirical validation
includes product moment correlation tests and rehabilitation tests. Here are the
correlation and reliability tests. The correlation test aims to see the validity of
questions based on the results of small-scale trials in the class that has studied the
material that will be tested, which will be carried out on March 25, 2023 in the Class
IX-A of the 11th Municipality of Bengkulu with a total of 21 pupils. Here is the result
of the work of the students on the problem solving ability test through product
correlation test with ry,pe 0,456.

Table 10. Correlation of Product Moment

Number Test ri1 Cryteria Category
1 0.99 Valid Very High
2 0.99 Valid Very High
3 0.99 Valid Very High
4 0.98 Valid Very High
5 0.99 Valid Very High
6 0.97 Valid Very High

Based on the data of the test results and the calculation of the correlation
product moment it was obtained that questions 1 to 6 meet valid criteria with very
high category. It is proven by comparing the results of rcyculation and Teaple- 10
determine used ry,pe correlation product moment by looking at df = 19 and a
significant level of 5%. Questions will be valid when r¢,culation = Ttables SO qUestions
1 to 6 are criteria valid and can be proceeded to the next stage.

The next stage of empirical validation is the test of the feasibility test
determined using the crobach alpha formula. The rehabilitation test aims to see the
consistency of the problem-solving ability test on social arithmetic material. The
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results of the rehabilitation test analysis interpreted the degree of feasibility of the
test based on the Guilord (1956) criteria as seen in Table 3.12. The reliability
analysis result using SPSS 23 is 0.752 in the high category so the test element is said
to be reliable and can be used in the electronic student worksheets effectiveness
test.

Implementation

The implementation stage was a field test stage against electronic student
worksheets based probing prompting using Google Forms for the ability to solve
mathematical problems of students. The electronic student worksheets that has
passed the field test phase will be continued to the practicality test. Draft II
electronic student worksheets that has been repaired after the validation stage will
be tested for its practicality and effectiveness. The purpose of the practical test is to
know the evaluation of the user who is a student about the ease of electronic student
worksheets developed. The evaluation of the practicality of electronic student
worksheets was seen from the practical sheet filled by students of grade VII-G Junior
High School Number 11 City of Bengkulu with the number of students 20 people.
The results of the practicality test of the use of electronic student worksheets based
probing prompting using Google Forms for the ability to solve mathematical
problems of the students showed that the four electronic student worksheets meet
the very practical category with an average practicality ranging between 4.10 - 4.21.

Evaluate

One of the ADDIE stages was the evaluation carried out at each other stage.
For each stage of evaluation, the results of the analysis, design, development and
implementation phases will be described as follows.

Evaluation to the analysis stage showed the results of the analysis of needs,
curriculum and characteristics of students have produced a product development
plan in the form of electronic student worksheets based probing prompting using
Google Forms that facilitates problem solving capabilities. This plan is also
evaluated basic competencies and indicators to match the objectives of learning
mathematics in the junior high school.

Evaluation of the design stage includes the results of the planning stage of
material learning, media selection and preparation of mathematical problem-
solving skills tests. At the design stage, the results of the development plan are also
examined to match the analysis stages that facilitate problem-solving capabilities.
The result of this design phase is to create a design of four electronic student
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worksheets based on the structure, probing prompting syntax, and problem-solving
capability stages based on Polya stages using Google Forms.

The stage of development, validation of electronic instruments is electronic
student worksheets and the ability to solve mathematical problems testing will be
developed. Validation of instruments on electronic student worksheets consists of 4
aspects of validation namely content, construction, language, and media validation
with each validator totaling 3 people. Next, the validation of the problem-solving
ability test is carried out on the basis of 3 aspects of the assessment: content,
construction, language, and media with 3 expert validators. At this stage of
validation, after making a review and discussion with the validator, validator
evaluates according to the aspects so that the instrument used is said to be valid. On
the instrument on the test ability to solve problems students have carried out a small
scale test stage to determine the correlation and reliability of the test so that it is
worth using in the field test. Reliable testing is carried out at the implementation
stage.

The implementation stage was a field test on the instrument that begins with
a pretest against the problem solving mathematical problem test of the students.
After the pre-test, the field test phase is carried out using 4 Draft Il electronic student
worksheets probing prompting based using Google Forms for the ability to solve
mathematical problems of students according to the development plan. At the field
test, the students were asked to fill in the electronic student worksheets Drat II that
had been provided through the links provided by the researchers. After conducting
the electronic student worksheets test, the students are asked to fill in a practical
sheet with 11 business aspects that include ease of use of electronic student
worksheets, clarity of electronic student worksheets, suitability of the Electronic
student worksheets use steps, appearance performance of the electronic student
worksheets. After conducting field tests and testing of the practicality of electronic
student worksheets, and the effectiveness of electronic student worksheets was
conducted.

Effectiveness tests were conducted to see the effects obtained after using
electronic student worksheets. Testing the effectiveness of the learners on the
electronic student worksheets seen from the improvement of the ability to solve
problems of the students and the student's classical learning intensity on the
posttest. Here are the results of the test of the effectiveness of the students on the
electronic student worksheets.

In this study, the level of student ability was reviewed from the ability to
solve mathematical problems. The level of such resolution ability, measured by
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testing using the test that has been compiled. Here is a description of the average
result of the problem solving ability of the students.

Table 11. Results of Mathematical Problem Solving Test

Identifying Result of Posttest
Top Score 94.87
Lowest Score 61.54
Average 82.24
Median 82.69
Standar Deviasi 8.26
Skewness -0.98

Based on Table 5, the average posttest result of the students' mathematical
problem solving ability was 82,24. If it is categorized based on each ability, then the
level of mathematical problem-solving ability obtained by the students in the
posttest can be seen in the following table.

Table 12. Ability to Mathematical Problem Solving

Interval of Score Numbers of Persents Category of
Students Ability

80.06 <X <100 13 65% Very Good
60.02 < X < 80.06 7 35% Good

Based on Table 4.12, the ability to solve mathematical problems of students
on the posttest results is not categorized enough, less or not good, meaning the most
dominant is the highest category. Furthermore, post-test results show that only 10%
(2 out of 20 students) are not satisfied with their ability to solve mathematical
problems. In classical student intelligence, i.e. 80% of students who follow learning
are able to a score of more than 70, then it can be concluded that the results of
students’ intelligence on the ability to solve problems of students have met effective
criteria.

Comparison of results from the pre-test and posttest analyzed to find out the
ability to solve mathematical problems of the students is shown in the following
table.

Table 13. The Result of Mathematical Problem Solving

Identifying Result of Pretest Result of Posttest
Top Score 20.96 94.87
Lowest Score 3.85 61.54
Average 20.96 82.24
Median 22.44 82.69
Standar Deviasi 11.69 8.26
Skewness 0.14 -0.98
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Results of the analysis of mathematical problem solving ability of the
students on the pretest and posttest showed that the average improvement in the
ability to solve mathematic problems of students was 82.24. Furthermore, it can be
seen that the data skewness is normal because the value is between -2 and 2.

Furthermore, the description of improved ability to solve mathematical
problems of students using electronic student worksheets can be seen in the
following table.

Table 14. Test Average for Each Indicator
Problem Solving Ability Results

Indicators

Score maxs  Pretest  Posttest Increased
Understand the problem 3 43.83 58 14.17
Planning the solution 4 8.67 71.33 62.66
solve the problem 4 2 67.67 65.67
Looking Back 2 0.5 13.17 12.67

Increased ability to solve mathematical problems of students occurs in each
indicator. At the level of understanding the problem, the students at the time of the
pretest have been able to understand the problem by writing what data the students
know and after the application of electronic student worksheets increased 14.17.
Increased ability to plan, complete and re-examine looks high. The improvement of
the ability to solve mathematical problems of students is seen from the hasill pretest,
which is the initial ability of students before following the development and posttest,
that is, the ability for solving problems of learners who follow learning and are given
electronic student worksheets with probing prompting on the social arithmetic
material using N-Gain with a result of 0.77 with a high category. Therefore, the use
of the developed Electronic student worksheets is assessed as effective for each of
its indicators.

In addition, the effectiveness of electronic student worksheets was
supported by the average difference test using t-paired test with the help of SPPS
which produces a sig value or p-value = 0,00 < 0,05. Before testing the t-paired test,
a normality test and homogeneity test of the pretest and posttest data were carried
out. In the results of the pretest data normality test it was found that the sig value
or p-value = 0,268 > 0,05 and in the posttest data normality test it was found that the
sig value or p-value = 0,138 > 0,05. Which means that Ho was accepted and H1
rejected. Apart from that, in testing the homogeneity of the pretest and posttest data,
it was found that the sig value or p-value = 0,142 > 0,05, which means that Ho was
accepted and Hi was rejected. The test results show that the pretest and posttest
data are normally distributed and homogeneous.
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There was a significant improvement in the ability to solve mathematical
problems of the students, then it can be concluded that there are differences in the
skills of solving mathematic problems of students before and after the electronic
student worksheets is given. Therefore, the use of electronic student worksheets
affects the effective class. This is in accordance with the development research of
electronic student worksheets whose effective criteria are measured with a sig value
or p-value with the result of the sig value = 0,00<0,05, which means that there is an
improvement in the ability to solve mathematical problems before and after
electronic student worksheets is given. (Dinda dkk., 2021).

Discussion

The phase of electronic student worksheets validation was carried out on
four aspects, consist of content validation, construction validation, language
validation and media validation. The validation test was carried out by the validator,
the lecturer of mathematics education and the teacher of math in the school. Based
on the evaluation of the validator against the four electronic student worksheets, the
results performed using the Aikens formula with the category were very valid.
However, based on the results of discussions between researchers and validators,
electronic student worksheets still needs some improvements. Here is an example
of an improvement concerning the content (full) of the choice of answers to the
double choice on the electronic student worksheets 1. On the content of the choice
of the answers it is seen that the first option “Rp180,000,-", the second option
"Rp500,000,-", and the third option “Pp150,000,-,” according to the validator of the
range of options of the answer will be easily guessed by the student so it needs to be
changed. Based on the advice of the validator, then there is a change in the choice of
the firstanswer to “Rp130,000,-”, the second option to “Pp140.000,-”, and the option
“RP150,000,-". Here is a question view at the solution planning stage after the
revision.

Bagian 19 dari 66

Merencanakan Penyelesaian v

Ingat kembali soal cerita dan catatlah informasi yang penting!

Berapakah harga jual seluruh jeruk yang dijual dengan Pak Adi? *
Rp130.000,-
Rpl140.000.-

Rp150.000.-

Figure 7. Option Answer After Revision
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Based on the devolepment processes, it has been obtained that the electronic
student worksheets based probing prompting using Google Forms on social
arithmetic material has been declared practical. The practicality of electronic
student worksheets was obtained from a sheet of practicality that includes the ease,
clarity, suitability of the use steps, the appearance, and the efficiency of electronic
student worksheets. On this aspect, the students assessed that in the practical
aspects of electronic worksheets are categorized as practical in the learning process
with an average calculation of 4.14. Therefore, it can be concluded that the electronic
student worksheets that has been developed meets the practicality as expected. This
was supported by Nieveen’s statement stating that practicality is reviewed from the
suitability and ease of teachers and learners in using and using the products
developed. (Tazkia dkk, 2019).

The effectiveness of electronic student worksheets was seen from the results
of the test ability to solve problems of the students.

3. Pak Edi membeli lima karung beras dengan berat bersih masing-masing 49kg dengan berat 0(}“)&\7 e
karung seluruhnya Skg. Harga pembelian setiap karung beras adalah Rp285.000,-. Pada #) berapd \olo 4 T8
minggu pertama Pak Ei menjual 1,5 kuintal dengan harga Rp6.000,- per ke. Minggu e * e
kedua Pak Edi menjual sebanyak 70kg dengan harga RpS.700;- per kg. Minggu ketiga Pak sy ¥
Edi menjual beras dengan harga RpS.500,- per kg. Jika 5 kg beras tersebut tidak dijual - 5w
karena sudah tidak bagus, maka tentukan:

a. Berapakah bruto satu karung beras? ; b)HB ;5 X ppads 0UY
b. Berapakah keuntungan atau kerugian yang didapatkan Pak Edi? ot das-000
Penyelesaian: - n p (“{0 ‘(quo) 4 (7.0‘ 3-700) + (20% 00
Pkt 5 o0 berds diy + broto oo ¥ S 00 +p N0 IO
5 Yooy My 01 -  jf)60- 000 + kpso9
Neto = 4p ¥ iup 1 4o 000 -
B W % » 400 0
Tard= 1%/ kﬁ“{‘?k, aadi, s * by 1425 0% bp
Torol B8 < 1 X5° ; g ) ot
sacgo 4 o = Tp 18500 /] PRI e
W) 101 1O = M G000 /¥ Kerspitn e €04 By
: / 000
W YT IR bplagge + 4 167
M5z py v /%

o cpp | 425-00°
5 ¥y H48¢ diindh t /

Figure 8. Examples of mathematical problem solving skills tests

Based on the results of the test, the students were given a controversial
question. Students were asked to identify the known and requested data. Then
students were asked to calculate hidden data based on known data to solve the
problem. At the final stage, students were asked to re-examine and conclude
answers based on problem solving. Therefore, the learner can solve problems
according to the stage of problem solving based on Polya's stage.

Conclusion

Based on the results of developing the media, the conclusion was obtained
that the Electronic Students Work Sheet was included in a valid category with the
calculation results using the Aikens V formula 0.88 with a very valid Category with
a valid content validation aspect of 0.89 category very valid, on the construction
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aspect of 0,88 with very valid category, the language aspect with the result of 0.88
category is valid, and on the media aspect with a 0.83 result very valid.

The electronic student worksheet was in a very practical category with a
practical score of 4.14 by the student with practical categories. This electronic
student worksheet includes the effective reviewed from classical learning
suitability, i.e. 90% of students obtained a score 270 and the N-Gain mathematical
problem solving ability with an average of 0.77 was in the high category as well as
the electronic student worksheet. Effectiveness is supported by the T-Paired Test
with a sig or p-value value of 0.00 < 0.05. Testing supports the effectiveness of
electronic student worksheets, so that has an influence in learning.
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