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Geometry learning outcomes are lower than other mathematical fields, so media are
needed to overcome students’ difficulties solving geometry problems. This study aims to
produce a product in online learning media for scaffolding-based geometry materials
using Microsoft Form. There are three stages of Research and Development research,
namely preliminary research, prototyping, and assessment. The validation results show
that the scaffolding-based media developed is valid with a percentage of 76%. Field notes
show that the scaffolding-based media developed can be used easily and practically by
lecturers and students. A positive response was also given by 30 third semester students
who used media in learning circle material. The test results showed that 73% of the total
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number of students scored no less than 70. Therefore, the scaffolding-based media
developed was declared valid, practical, and effective in learning circle material.

Introduction
Geometry is essential to master because itis one of the fields that connect mathematics with real life, becomes a form of

representation of mathematical ideas, and provides non-single examples of mathematics (Hadiyanto & Wulandari,
2019).

As an essential scientific branch in mathematics, Geometry is not supportedby good learning outcomes by students.
The test results in geometry are the lowest compared to other mathematics fields(Kresna et al., 2017; Mulyadi &
Mubhtadi, 2019). The observations also show thatstudent learning outcomes in Analytical Geometry lectures in the
Mathematics Education Study Program are still dominated by average scores. This low learningoutcome can be caused
by many mistakesmade by students, both conceptual, procedural or technical errors (Mulyadi & Mu-htadi, 2019).
Conceptual errors and calculation errors are the types of errors that are most often made in solving mathematical
problems (Utami et al., 2019).

Giving scaffolding or assistance suit-able for student’s abilities and needs can minimize students' errors (Prayitno et
al., 2018; Widjajanti et al., 2019). Wood, Bruner and Ross stated that the concept of scaffolding is to describe how

studentscan have more ability to solve problems with someone’s help (Reiser & Tabak, 2014). Furthermore, Reiser &
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Tabak(2014) state that there are several forms or techniques of scaffolding, including direct interaction with other
people and data sources or by providing an environment or facility that supports problem-solving. The state of
scaffolding or assistance provided to students can be in the form of instructions, encouragement, warnings, giving
examples, and other ac- tions that can make students think about the process to achieve results (Fatahillah et al., 2017;
Prayitno et al., 2018; Intan & Masriyah, 2020). Lecturers need to pro- vide scaffolding to help students solve problems
on their own. However, there are not many studies that discuss the pro-vision of scaffolding in online mathematics
learning.

The provision of scaffolding inonline mathematics learning can be provided through synchronous meetingsthrough
zoom meetings or other meetingapplications so that students get a direct response from the lecturer (Salyers et al., 2014).
However, financial problems andthe availability of networks in online learning in Indonesia do not allow the
dominance of synchronous learning whenlearning online (Agus & Hadi, 2020; Lubis et al., 2020; Puspitasari, 2020).
Another alternative in providing guidance or scaffolding to students is through learning media in the form of modules.
The mod- ule is one of the teaching materials with specific criteria (Yasa, 2018) that can as- sist the implementation of
learning activities. Fonna & Mursalin (2018) said that themodule could help students both individually and in groups.
Ekawati et al., (2019) also stated that the module is designed systematically and contains informationabout materials,
methods, limitations, and evaluations to help students achieve the competencies set. However, there arenot many
modules or electronic media containing scaffolding to help students learn mathematics in online learning.

Previous research related to scaffolding learning media has been carried out. Pratama & Saregar's (2019) study de
veloped scaffolding-based worksheets onheat material used in classroom learning. However, worksheets are still
designed for online learning and physics material. Avalid, practical and effective e-scaffoldingmedia was developed by
Ayu et al., (2017)by using a website, but the media still has weaknesses which include writing relatively complicated
mathematical physics equations on the website. Therefore, the researcher sees the need for the develop ment of
scaffolding-based learning mediausing Microsoft Form. One of these Microsoft facilities is developed and used online
through the website (Microsoft, 2021a) by logging in first. One of the Microsoft Form facilities is a branching menuthat
can link one question to another (Microsoft, 2021b) according to the need for providing scaffolding.

Media use in learning has an essential role for students and teachers to achieve learning success (Junaidi, 2019).
Learning media can also be an alternativesource of learning to provide more opportunities for students to play an active
rolein learning (Hardjito, 2019). The use of learning media is still needed at the university level. Inganah & Zukhrufur-
rohmah, (2020), in their research, stated that the use of printed worksheets characterized by guided discovery could help
students find ways to solve systems of linear equations n variables. Utilization ofmedia in learning in higher education
has various forms and benefits in learning in higher education; use of GeoGebra mediato increase interest in learning
(Wondo etal., 2020) and problem-solving abilities (Dwijayani, 2020), use of learning management systems (LMS)
(Pratiwi & Silalahi, 2021; Mardiana & Faqih, 2019), and use evaluation applications to improve student learning
outcomes and valuation (Wijayanti et al., 2021).

Learning media is increasingly visible in learning during the COVID-19 Pan- demic due to the implementation of
online learning. At the university level, theuse of media is essential, especially in mathematics. Media that are often used
during online learning are podcast Sortify(Susilowati et al., 2020), google classroomor WhatsApp (Agus & Hadi, 2020),
google form (Lestari & Putra, 2020) or Quizizz(Wijayanti et al., 2021) for learning evaluation, and learning videos (Ario
et al., 2020). In addition, for face-to-face virtual meetings, zoom meetings or google meetare used (Hadiyanto &
Waulandari, 2019).

Research related to Microsoft Form for mathematics learning media has not been widely developed, especially in
online learning. Therefore researchers are interested in developing valid, practical and effective learning media
containing scaffolding using Microsoft Form. In addition, this article also conveys the characteristics of the scaffolding-

based learningmedia developed. The results of this studyare expected to be a reference for studentself-study in improving
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problem-solvingskills related to the field of geometry, especially in the Analytical geometry course. The development of
this scaffolding-based media can also be a reference for learning analytical geometry and otherlessons in providing

scaffolding and variations of online learning activities or distance learning to students.

Method

The development of Microsoft Form as a scaffolding-based learning medium ongeometry material is carried out
through 3 stages of development (Plomp et al., 2010): Preliminary research, prototyping, and assessment stage.
Preliminary re- search begins by making observations on learning activities, problems with learningoutcomes of
geometry, then reviewing the literature to find alternative solutions to problems and determine the differentiator of the
research carried out. At this stage, the researcher prepared research's instruments in the form of media validation sheets,
student response questionnaire sheets, field notes on the implementation of learning, and test sheets to test the
effectiveness of the developed media.

The next step is prototyping. Avideo link for learning circle material isprepared at this stage, which includes

equations, elements, and tangents to circle families. The section on the media contains student identities and problems
as well as scaffolding prepared according to the student's ability to solve the problems given. After the circle material
learning media is complete, validation and re- vision are carried out until it is ready to learn. The validation of thelearning
mediadeveloped was carried out through 2stages: validation to media experts who are lecturers in the field of developing
mathematics learning media and small group testing on 40 students in different classes with research subjects.
The last stage is a summative assessment where the revised learning media according to the validator's suggestionand the
lecturer uses small group test in analytic geometry. The subjects in this study were 30 students of the 3rd-semester
mathematics education study pro- gram taking Analytical Geometry courses. The subject of using learning media using
Microsoft Form is different from the subject of the small group test. Media is said to be practical if the results of field
notes by observers show a positive response. Atthe same time, the learning media is effective if not less than 70% of all
students get a minimum score of 70.

Analyzing data from the validation sheet and student response questionnairefollows some steps: 1) adding up the
scores for each indicator given by the respondents, 2) dividing the total score (each indicator) with the maximum score,
and 3) concluding based on the scores obtained. Researchers analyzed the field observation results by considering the
out- line of the implementation of learning andimportant notes of the observer. At the same time, the test sheet is
analyzed by determining each student’s score and then counting the number of studentswho get a minimum score of
70.

Results and Discussion

The results of observations related to learning activities in analytical geometry lectures show thatlectures are carried out
online. While adjusting to the conditions of the COVID-19 pandemic, learning is carried out online or remotely. The
supporting application used by lecturers and students during the teaching of analytic geometry course is the learning
management system (LMS), elmu.ac.id, with a discussion feature (question and answer) related to learning materials, a
video up- load feature of learning materials made by researchers and task or quiz collection.During learning activities,
evaluation is carried out by technically sending questions that the lecturer has made to the LMS, then students send the
answers thathave been typed or scanned through the LMS.

The problem observed during learning activities is that most of the student learning outcomes during distance
learning have not reached the minimum standard. This is because students make mis- takes in solving problems and
students still have difficulty choosing the right problem-solving steps. Therefore, learning media is needed that can also
aid students in solving problems.

The literature study results show that providing assistance or scaffolding tostudents can help solve problems and still
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give students an active role as problem solvers (Wijayanti et al., 2021). The provision of scaffolding is given according
to students’ errors or responses (Intan & Masriyah, 2020). In this design, scaffolding is given if the student gives the
wrong answer to the given problem. The scaffolding given is a question of guiding questions related to the basic
conceptsneeded to solve the problem. If in the firstscaffolding the student answers incorrectly, then a question is given
as the second scaffolding. If students can answerthe scaffolding correctly, students are asked to answer the problems
given again.

Based on literature studies, the media that are widely used as evaluation media are Google Form (Susilowati et al.,
2020), Quizizz (Wijayanti et al., 2021) andEdmodo (Pratama & Ismiyati, 2019). How-ever, on Google Form, writing
mathematical symbols can be an obstacle in choosing Google Form and Quiziz as the media used in this study. At the
same time, Ed- modo does not have the facility to displaythe scaffolding that has been implemented. So the Microsoft
Form application was chosen which can display mathematical symbols correctly and has branching facilities to adjust the
location of the given scaffolding.

The instrument consists of a media validation sheet, a student response questionnaire sheet, a learning observation
sheet, and a test sheet. The media validation sheet measures the suitability of the material presented with learning out-
comes, clarity of images and sound of learning videos attached to MicrosoftForm, clarity of images and correctness of
symbols and answer keys to questions on Microsoft Form. The student response questionnaire sheet measures students’
responses and impressions after using Microsoft Form media through aspects of problem sentence clarity and the
scaffolding provided, the suitability of the scaffolding provided with problem-solving, the benefits of scaffolding and
learningvideos, and clarity of instructions on the media. Aspects that are measured from the implementation of learning
using the media are the flow of learning activities, the smooth use of media and the implementation of tests after using
the media. Lecturers provide direction through LMS related to the flow of learning activities and the duration of each
activity that students need to pay attention to. Student activities begin by accessing online mediaon the link provided
and then listening to learning videos whose links are presentedon the media. After watching the video material, students
returned to the Microsoft Form link to fill in their identities and solve existing problems. After using the Microsoft
Form media, the lecturer directed the students to fill outa student response questionnaire in a Google Form. The lecturer
asks students to study the material through the provided learning videos and practise solving problems on Microsoft
Forms again. At the next meeting, there will be a test. The question sheet contains four analytic geometry questions,
which include the equation of acircle, a family of circles, the equation of acircle that passes through the intersectionof

two or more circles. Students upload questions and collect answers via LMS. Processing time is 75 minutes.

Prototyping Phase

The design of scaffolding-based learning media contains work instructions, studentidentities, problems, and scaffolding.
Thelearning video provided includes an explanation of lecture material about the equation of a circle to determine the
equation of a circle through the intersection of twocircles. Learning videos are made by the lecturer concerned in
collaboration with researchers. In the learning video, there isa PowerPoint display and an explanation voice from the
lecturer. Students areasked to listen to the learning videos pre- pared via the link written in the work instructions. After
watching the learning video, students return to the Microsoft Form link and fill in their identities. After filling in the
identity, students are faced with problems that have been prepared. Students can only access the second problem if the
first problem is correct, and so on so that if students can answer the scaffolding correctly, students will be directedback
to the main problem. Scaffolding in each problem has a different amount de- pending on the difficulty level of the

problem. Figure 1 below shows the flow of problems and scaffolding presented in thelearning media.
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Figure 1. The Flow of Scaffolding Problems in Learning Media

Scaffolding-based learning media is designed based on the circle material in the Analytical Geometry course.
Learning media is prepared using the Microsoft Forms online platform. Microsoft Form was chosen to compile this
media because it has a branching feature, which can direct students if they choose the wrong answer. The form consists
of questions equipped with scaffolding in prompting questions that direct students to the correct concepts and answers.
The initial display on the media contains the title, spelling instructions and student identity fields, as shown in Figure
2.

Translation
CIRCLE Material Evaluation Question
-equation of a circle-

Soa| Eva‘UaS| Mate” HNGKARAN Pay attention to the following information:

1. This evaluation sheet is given to students of the Mathematics

-persamaan lingkaran-

Education Study Program inAnalytical Geometry.

2. This evaluation sheet contains scaffolding (as- sistance) in

Pethatkan informa berkut solving problems.

1. Lembar evaluast inf diberikan pada mahasiswa Prodi Pendidikan Matematika dalam Mata Kuliah Geometrl 3. Points earned are not grades.

LY : 4. You can choose the answer more than once; if the answer in

‘ : the first question is correct, it will be directed to the second
question and so on.

5. If the answer is still wrong, there will be a next question to re-
examine the answer to the ini- tial problem.

6. The work results that are ignored are the first work (after
13:50 WIB 8 November 2020); you may try to work again,
but it will not affect the results of the first work.

kan adalah hasil pengetjaan pertama (setels pukul 13: B November 2020

namun tidak akan mempenaruhi hasil penge

7. Please pray before starting.

Figure 2. Home Page View

After filling in their identity, students are directed to the first problem. If the student can answer the initial problem
correctly, then the student can proceed to the next problem by selecting the next button. The display in Figure 3 shows
an example of initial questions on the media. There were seven initial problems which was contained in media with

three submaterials: circle equality form, the graph of circle equality and the standard form of circle.



Rasul et al. Journal for the Mathematics Education and Teaching Practices 3(1) (2022) 1-12

Tulis persamaan lingkaran dalam bentuk baku dan bentuk umum dari lingkaran yang berpusat

i di P(1,3) dan berjadi jari 5 satuan. *
(1 Point)

Problem 1: Write the equation of a circle in standardform and the
0 2 4v2 a4 by-15=0 general form of a circle with centre at P(1,3) and radius S units.
408 e e general form of a circle with centre at P(1,3) and radius 5 units. n

| 4y -4by-15=
l of a circle in standard form and the general form of a circle with

-1%+(y-3P=5

centre at P(1,3) and radius 5 units. the equationof a circle in
24y --6y-15=0

standard form and the general form of a circle with centre at

-1+ (437 =5 P(1,3) and radius 5 units.

Figure 3. Example of the Display of Questions on the Media

If students choose the wrong answer to the initial problem, the system will display scaffolding or first aid in guiding
questions. If the students' first aid is incorrect, the system will display a second aid where the second aid is a guiding

question based on information or concepts in the first aid.

S1: Pada permasalahan “Tulis persamaan lingkaran dalam bentuk baku dan bentuk umum dari
lingkaran yanq berpusat di P(1,3) dan berjadi jari 5 satuan.", formula yang digunakan adalah
i‘ (1 Point)
S$1: In the problem "Write the equation of a circle instandard form
a4+ ty=b =r*, demgan (a,b lingk ; ; ;
(=" (y= 01" = " dengan (0,6) pusat kingharan and the general form of a circle withcenter at P(1,3) and radius S
Ovat e y-ntart, dengan (a,b) pusat lingkaran units.”, the formula used s ...

(x=a)* + 0y =0+ =0, dengan (s, b) pusat lingkaran
(x=a) + (y 4 b) = 1, demgan (a,b) pusat lingkaran

(xva) +(ysb)* =r*, dengan (a,b) pusat lingharan

Figure 4. Example of First Scaffolding Display (S1)

Formative Evaluation

Validation is carried out by lecturers of mathematics education study programs who are experienced in the development
and manufacture of learning media. The alidation results show that the scaffolding-based media developed is valid, and
itis recommended to be tested in small groups. The percentage value of media validation obtained from media experts

is 76%. The changes made based on the validation results from media experts are presented in Figure 5.
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Soal Evaluasi Materi LINGKARAN
-persamaan lingkaran- (41 Points) &

Perhatikan informasi berkut

Lembar evaluas mv diberikan pada mahasiiwa Prodi Pendhciian Matematika dalam Mata Kuliah Geometr

Analitic
N memuat

L Lembar evalua attolding (Dantuan) dalam menyelesakan masalah

1. Poinyan & eh bukan merupakan nda
& Jawaban bisa Anda pilh lebih dari satu kak, jika fawaban d persoalan pertama benar, akan diarahkan ke
persoalan kedua dan seterusnya.

ka jawaban mash salah akan ada soal benkutnya yang memandu untuk memenksa kembah jawaban pada
permasakian awal
6. Masl pengeraan yang dhwraukan adalah hasil pengersaan pertama (seteld pukul 13:50 Wi & November
boleh mencaba kembah meneryakan namun bdak akan mempenarubs hasil pengerjasn pertama
7. Silakan berdoa sebelum memula
Geometri Analitik
Materi LINGKARAN

; ;

Bagian A(41 Points) &
Petunyuk Kegiatar
1, Sebelum menggunakan mecia harapkan membaca atay menyimak mater! lingkaran melalu | hitps://yo:

A i akan disapkan permasalahan terkait hngharan

ada permasa enar, maka akan berlanut ke permasalahan berikutnya.

i yang diberikan

untuk memenksa langkah atau memastikan konsep yang digunakan dalam menyelesaikan permasalahan yang
diberikan

S, jka Jawaban pada pertanyaan bantuan (5) sudah benar, tidak akan muncul s0al bary namun, permasalaan
(PU) perlu dyawab dengan benar

6 Jawaban bisa Anda pilh lebih dan saty kali, pka jawaban di persoalan pertama benar, akan diarahkan ke
persoalan kedua dan seterusnya,

7. Pom yang diperoleh bukan merupakan nilai

8. Berdoala sebelim memulac

utube
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Analytical
CIRCLE material Part A

Activity Instructions:
Before using the media, it is expected to reador listen to the circle

material via: https://youtu.be/wb2Z1L.G3GxlI.

1. This media will present problems related tocircles.

Geometry

2.If the answer to the main problem (PU) is correct, it will
continue to the next problem.

3.If the answer to the main problem (PU) is not correct, a help
question (S) will appear to check the steps or ensure the
concept used to solve thegiven problem.

4 If the help question (S) is correct, no new questions will appear.
However, the main problem (PU) needs to be answered
correctly.

5.You can choose the answer more than once. If the answer in
the first question is correct, it will be directed to the second

question and so on.
6.Points earned are not grades.

7. Pray before starting.

da permasalahan (4ama (PU) tidak tepat, akan muncul pertanyaan bantuan (5

9

utama

Figure 5. The Display of media before revision (top) and after Revision (Bottom)

In the last scaffolding for each problem, it is recommended to provide one source as a reference for learning rather

than only providing suggestions for relearning. The references were from YouTube Channel which consist of specific

materials. This reference videos is open acces so everyone could use it to study. Figure 6 shows the media before and

after being revised in the final scaffolding section. Last help is given if the student cannot answer correctly the most

uncomplicated service that leads to the basic concepts of circle material.


https://youtu.be/wb2ZLG3GxlI

Rasul et al.

Figure 6
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Pelajari kembali materi membuat persamaan lingkaran.
(1 Point)

Enter your answer

Pelajari kembali materi tentang persamaan lingkaran
(1Point)

referenst: hitps:/fyoutu.be/A1EVghsONDg

Enter your answer

Pelajari kembali materi tentang persamaan lingkaran
(1 Point)

referensi: https.//youtu.be/A1EVg6sONDg

Enter your answer

Review the material about the equation of a circle.

Review the material about the equation of a circle.cue
hteps://youtu.be/A1EVg6s0NDg

Review the material about the equation of a circle.
reference:https://youtu.be/A1EVg6s0NDg

Final Scaffolding Display before Revision(Top) and After Revisian (Bottom)

Small group trials were conducted on students in other classes to examine media use from the user’s (student) point

of view. Based on the results of small group trials, there are improvements inthe formula for finding the radius of a

circle. Figure 7 shows the improvement in formula writing before and after the revision based on the results of small

1
group trials. The formula to find the radius was written as r E v A+ B +4C before the correction and became 7

1
= E VA+ B +4C after revision. The vali- dation and small group test results showed that the media was

suitable for classroom learning with corrections that the researcher had made. Therefore, the media is used in Analytical

Geometry learning after revision.
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Figure 7 Writing Formulas before Revision (Top) and After Revision (Bottom)

Learning activities show that lecturers and students can use the scaffolding- based learning media developed easily
and practically. The lecturer's field notes show that scaffolding-based media is easyto use because there is a link that media
can open on a smartphone or laptop. The material contents contained in the learning media are equations of circles,
familiesof circles and equations of tangents. If you want to add material or questions, lecturers can do it easily through
their existing Microsoft account. The use of media inlearning is by learning conditions that re- quire not face-to-face
like during this pan-demic.

A positive response was also given by 30 third semester students who used media in learning circle material. Student
responses showed that 78% of 30 studentsstated that this media helped students understand the material well, the media
waseasy to understand and the images presented were clearly visible. More than 80% of 30 students stated that the
scaffolding provided was suitable for thegiven problem and could help understandthe circle material. In addition,
students also said that they could use scaffolding- based media easily online. Existing references and learning videos help
explain thematerial and are clear, but students preferto do learning by using zoom meetings in learning mathematics.
Another aspectstudents feel is lacking is that the clarity ofthe images displayed is still not large enough. The lacking of

clear figures was conveyed by students who use smartphones in using media.

Assessment Phase (Summative Evaluation)

The development of scaffolding-basedmedia aims to help students develop spatial thinking skills in understanding the
material in analytic geometry, especially in the circle material. The recapitulation ofstudent test results shows that 73% of
students get a score of not less than 70. Figure 8 shows a recap of the number of students based on test scores. The test
results show that the media developed is effective to help students in learning ana- Iytic geometry of circle material in

online learning.

O
er of Students
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Figure 8. Comparation the Number of Stadentsdas@d on Test Scotest score< 70
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Discussion
The Microsoft Form as an e-survey hasbeen used by Hikmah (2020) in collecting research data regarding the benefits

of e-learning. However, the use of Microsoft Form as alearning medium such as this re-search has not been widely carried
out. The use of other applications as student worksheets using Google Form has been carried out by Igbal et al., (2018).
How- ever, the facility on Google Forms is not easy to write mathematical equationsproperly and correctly (Lindsay,
2020), so Microsoft Forms facilities can overcome this deficiency of Google Forms (Microsoft, 2021a). The findings of
this development research resulted in electronic learning media with scaffolding characteristics that were valid, practical
and effective. The scaffolding-based learning media developed can be appropriately used and easily by lecturers and
students.Electronic media characterized by scaffolding in a website is also practical and effective in learning (Ayu et al.,
2017). The provision of scaffolding helps students solve the main problem by recalling concepts related to the problem
(Yunus et al.,2017). In line with Ayu etal., (2017) and Miatun & Khusna (2020), research findings show that providing
online scaffolding through learning media can support student learning outcomes in online learningor distance

learning.

Conclusion
Scaffolding-based media on analytic geometry circle material was created using existing facilities in Microsoft Form.

The development of media in scaffolding-based learning media was declared valid by the validator and the results of
small group trials. After being revised based on suggestions from the validator and small group trials, scaffolding-based
learning media is used in learning by lecturers whoteach analytic geometry courses. Field notes show that scaffolding-
based learning media can be used easily and both by lecturers and students. Student responsesindicate that the
scaffolding-based learning media used is quite helpful for students in understanding the circle materialin online
learning. The results of filling in student responses also show that scaffolding-based learning media makes online
learning exciting. However, students still feel that the delivery of materialneeds to be done using a web meeting. The
tests' results showed that 73% of the 30 students scored no less than 70. There-fore, the scaffolding-based media
developed was declared valid, practical, and effective.

The images presented on the mediaare clear enough. Still, it would be better if they were presented in a simulation
so that the object of the problem can be observed thoroughly from various sides. In addition, this learning media can be
formed into learning applications to beused on smartphones. The provision of scaffolding in this research is based on
theproblems given to be different from different problems. In further research, the scaffolding provided can be adapted

tothe concept of the material to be studied to be used in general.
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