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Abstract

This research aimed to develop a didactic design of the concept of the surface area of a flat-sided prism by
considering the stages of van Hiele’s theory as a learning trajectory. The didactic design of the concept of the
surface area of a flat-sided prism based on van Hiele’s theory has been adapted to the pandemic situation and
implemented to online learning. The research method employed was a qualitative method with data collected
through observation, interviews, and documentation. The initial step in this research was to test the concept of
the surface area of a flat-sided prism on 53 9"-grade students for the 2019/2020 school year to identify learning
obstacles. Following the identification of the learning obstacles, an initial didactic design was then drawn up by
applying the phases in van Hiele’s model of geometric thinking. The didactic design prepared was subsequently
implemented online to 8"-grade junior high school students. The results of the implementation of the didactic
design were analyzed as the final product. The conclusion from this research is that by using a didactic design
that considers the stages of van Hiele geometry in understanding the concept of surface area of a flat-sided
prism, it can help students understand the concept of a flat-sided prism correctly. It was found that students'
understanding of the concept of the surface area of a prism improved from visual level to informal deduction.
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Abstrak

Penelitian ini bertujuan untuk menyusun desain didaktis konsep luas permukaan prisma sisi datar dengan
mempertimbangkan tahapan teori van Hiele sebagai alur pembelajarannya (learning trajectory). Desain didaktis
konsep luas permukaan prisma sisi datar berdasarkan teori VVan Hiele telah disesuaikan dengan situasi pandemi
dan diimplementasikan melalui pembelajaran daring. Metode penelitian yang digunakan adalah metode
kualitatif dengan teknik pengumpulan data yaitu observasi, wawancara, dan dokumentasi. Langkah awal dalam
penelitian ini adalah uji kesalahan konsep luas permukaan prisma sisi datar kepada 53 peserta didik kelas 1X
tahun pelajaran 2019/2020 untuk mengidentifikasi learning obstacle. Setelah learning obstacle teridentifikasi,
kemudian disusun desain didaktis awal dengan menerapkan fase-fase tahapan geometri van Hiele. Desain
didaktis yang telah disusun selanjutnya diimplementasikan kepada peserta didik kelas VIII SMP melalui daring.
Desain didaktis yang telah diimplementasikan dianalisis hasil implementasinya sebagai produk akhir.
Kesimpulannya dari penelitian ini adalah dengan menggunakan desain didaktis yang mempertimbangkan
tahapan-tahapan geometri van Hiele dalam memahami konsep luas permukaan prisma sisi datar, dapat
membantu peserta didik memahami konsep prisma sisi datar dengan tepat. Pemahaman peserta didik dalam
materi konsep luas permukaan prisma ditemui peningkatan dari level visual ke deduksi informal.

Kata kunci: Desain Didaktis, Teori van Hiele, Prisma Sisi Datar, Pembelajaran Daring, Learning Obstacle

How to Cite: Aziiza, Y. F., Rosjanuardi, R., & Juandi, D. (2022). Didactic design of the concept of the surface
area of a flat-sided prism based on Van Hiele’s Theory in online learning. Jurnal Pendidikan Matematika, 16(1),
73-88.

INTRODUCTION

Learning mathematics is essential in everyday life. Mathematics education provided with the
development of mathematical understanding aims to train students in developing the ability to restate,
classify, identify, apply, present, provide, and relate mathematical concepts in everyday life
(Kemendikbud, 2014).
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One material that is directly related to everyday life and has a significant role at the junior high
school level is geometry. The importance of geometry studied by students is because many geometric
concepts are used in real life (Islami et.al., 2018). According to van de Walle, the role of geometry in
everyday life is to assist humans to have a thorough sense of their surroundings, to help develop
problem-solving skills, to play a key part in the field of mathematics, to be used by many people in
everyday life, and to provide puzzles and enjoyment (Yuniarti, 2016; Suwito, 2018).

However, based on the results of the 2019 Junior High School National Examination report by
the education unit (Agency of Research and Development of the Ministry of Education and Culture,
2019), only 23.14% of students correctly answered the indicators of applying formulas and calculating
the area of a solid geometric figure. It indicates that student achievement of geometric abilities is still
relatively low. Students’ low ability in geometric material could be due to a misconception of the
notion of solid geometric figure area and difficulty applying formulas to determine surface area.
Furthermore, according to (Mayberry, 1983; Yadav, 2019; Dhungana, 2021), students do not
understand the concept of geometry because they rely on a rote learning approach. Understanding
based on formulas rather than concepts will lead to miscalculations, misunderstandings, and
impediments to the development of individual knowledge (Rohendi, et.al, 2018; Madimabe, et.al,
2020; Kasabo & Chinamasa, 2020).

In relation to this, Aziiza and Juandi’s (2021) study of the learning obstacle characteristics of
junior high school students on the concept of prismatic surface area discovered several obstacles,
including: (1) ontogenical obstacle, where students have difficulty specifying the name and elements
of a prism, in which case the difficulty is due to forgetfulness, doubt, and misunderstanding about a
prism’s surface area; (2) epistemological obstacle, where students tend to memorize the definitions
and formulas of the concept of prism surface area, causing them to misunderstand the concept as a
whole; and (3) didactical obstacle, where the learning process remains procedural and fails to account
for the challenges and misconceptions encountered by students while learning and where students have
a lack of knowledge in the construction of geometric shape models like prisms.

Based on the issues raised above, a learning strategy that takes into account the variability of
student responses is required to assist them in overcoming learning difficulties in learning the concept
of prism surface area. The aim is for the learning sequence to be in line with the didactic situation, i.e.,
learning that integrates the connection between student, teacher, and material (Suryadi & Suratno,
2013). Furthermore, the researchers consider the van Hiele geometric thinking stages as a learning
trajectory to develop the maturity of students’ geometric thinking in the didactical design of
the concept of prism surface area. van Hiele’s geometric thinking stages are divided into five levels,
including: level O (visualization), level 1 (analysis), level 2 (abstract/informal deduction), level 3
(formal deduction), and level 4 (rigor). From one level to the next, van Hiele proposed five phases of
learning, including information, direct orientation, explication, free orientation, and integration
(Crowley, 1987).
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Given the current state of the COVID-19 pandemic, the didactic design of the concept of prism
surface area was implemented online. Based on this description, the authors conducted didactic design
research on the concept of the surface area of a flat-sided prism, which takes into account the stages in

van Hiele’s theory and is applied to online learning.

METHODS

The didactical design research was carried out through three stages of analysis, including: in the
first stage is Didactic situation analysis (DSA) before learning. The stage didactic situation analysis
are; 1) determine the research material, which is the surface area of a flat-sided prism, 2)search for
learning literature on the surface area of a flat-sided prism, 3) study and analyze the surface area of a
flat-sided prism, 4) develop and conduct an initial error test to obtain error characteristics, 5) conduct
interviews to determine whether the errors encountered are barriers to students, 6) triangulate data, 7)
develop a hypothetical didactic situation regarding the surface area of a flat-sided prism by
considering learning obstacles and linking van Hiele’s theory in learning trajectory and by paying
attention to mathematical competencies that can be developed utilizing the didactic design, and 8)
predict student responses that might appear in didactic situations.

In the second stage metapedadidactic analysis. The stages are; 1) implement the learning design
of the concept of the surface area of a flat-sided prism to online learning, and 2) analyze didactic
situations based on various student responses that arise during learning.

In the third stage is retrospective analysis. The stages are; 1) connect the predictions of
responses and anticipations that have been established previously, 2) conclude the results of the
implementation of the hypothetical didactic design, and 3) develop a revised didactic design according
to the results of the implementation of the hypothetical didactic design for improvement.

Data collection in this study was conducted using a triangulation (combined) process. The
triangulation employed in this study included observation, interviews, and documentation. Meanwhile,
data analysis in this study was carried out by first collecting all the data obtained for further selection
and then grouping of existing data. Next, the data were analyzed according to research requirements
and the preparation of a didactic design. The data of error test were collected from 53 9"-grade
students for the 2019/2020 academic year, while the research subjects in the implementation of the
didactic design to online learning were 12 8"-grade students for the 2019/2020 academic year in West
Bandung Regency.

This study employed two instruments, the first of which was in the form of error test questions
intended to identify obstacles. Second, there was the didactic situation design, which includes
hypothetical designs for student responses and anticipations in the classroom as outlined in the form of

learning designs and student worksheets.
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Table 1. Error test indicators to determine student learning obstacles

Indicators Question number

1. Students were presented with a problem. They were asked

to determine the solid geometry of flat-sided and non-flat- 1
sided prisms.

2. Students determine prism nets and explained the reasons. 2

3. Students identified the elements of a flat-sided prism. 3and 4

4. Students solved problems concerning the surface area of a

prism with a trapezoidal base.

RESULT AND DISCUSSION

Stage 1: Didactic Situation Analysis (DSA) Before Learning

In this study, a preliminary analysis was performed, including identifying the obstacles to
learning the surface area of a flat-sided prism. The identification was carried out in various ways,
including posing the initial test questions (error test), analyzing the results of interviews conducted

with students and teachers, and analyzing the textbooks utilized.

Learning Obstacles

Percentage of Error Test Answers
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Figure 1. Percentage of error test answers

Based on the results of the initial test on the students, some learning obstacles were identified.
Two problems were classified as ontogenic obstacles, where a discrepancy was found between the
learning and the thinking ability. These ontogenic obstacles included 1) the students’ errors in

identifying the shape of a flat-sided prism, i.e., students identified it as a shape with only triangular
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elements (Figure 2a.); 2) the students’ understanding of prism nets in question No. 2. This problem
occured because the students were not involved in the recognition of the shapes of prism nets. They

tended to choose prism nets in the form of parallel bases and roofs (Figure 2b).
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Figure 2. Question number 1 and question number 2

Then, in another issue (Figure 3), the students’ errors in answering a question were identified.
The errors were identified as a type of difficulty caused by the students’ limits in developing an

understanding of the material (epistemological obstacle).

5. Gambar dibawahniadalah prisma ABCD EFGH. panjang AB=4cm, panjang Translation:
BC=6cm, panjang FB=3 cm danpanjang EA=8cm. Hitunglahluas permukaan
prisma!

The figure below is a prism
ABCD.EFGH, length AB = 4cm,
length BC = 6¢cm, length FB =
5cm, and length EA = 8cm.
Calculate the surface area of the
prism!

Figure 3. Problem number 5 regarding the surface area of a prism

Two problems included in the epistemological obstacle were as follows: 1) students only knew
of the elements of a hexagonal prism, but they did not have an understanding of them; 2) the students
had some limitations in solving the surface area of a flat-sided prism. In this case, there were errors in

the students’ conception of the surface area of a flat-sided prism (Figure 4a), and in their
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understanding of the concept of the surface area of a flat-sided prism (Figure 4b), and there was an

additional error in their identifying the shape of the base of a flat-sided prism (Figure 4c).
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Figure 4. Type of answers for problem number 5

The limited comprehension of the concept of prism surface area caused the students to be

inclined to solving problems using the formulas that they memorized. Another obstacle encountered

by the teacher in the learning process on the concept of the surface area of a flat-sided prism was that

the teacher did not predict the students’ responses and thus did not anticipate them. Setting, another

obstacle was the inaccuracy of the textbooks used by the teacher and students. It was discovered that

there was a lack of explanation regarding the relationship between definitions, elements, and

properties of prisms. This deficiency reduced the benefits of understanding the concept of the surface

area of a flat-sided prism.
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Figure 4. Picture of one of the textbooks used by the students

Figure 5 demonstrates that the textbook does not address all levels of geometric thinking, and
neither does it explain the surface area of a flat-sided prism, resulting in material transitions that are
less helpful. This will result in the emergence of didactical obstacles.

Based on these findings, the authors created instructional resources that are intended to help
students develop their thinking processes when it comes to grasping the concept of the surface area of
a flat-sided prism. The stages of learning have been considered and implemented online utilizing van
Hiele’s theory.

Before compiling a didactic design on the topic of the surface area of a flat-sided prism, the
author first generated a new trajectory of prerequisite material and the concept of the surface area of a
flat-sided prism that was designed using stages in van Hiele’s theory in developing a hypothetical

didactic design. The stages are as follows:
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Flat-sided Square,

Shape, Features,
Area

rectangle,
triangle,

parallelogram,

Pythagorean N prerequisite material rhombus, kite,

theorem y trapezoid.

algebraic operations

Figure 5. Learning trajectory of prerequisite material

The design consists of four didactic designs developed using van Hiele geometry stages. The
first didactic design is intended to offer students a grasp of the prerequisite material prior to learning

about the surface area of a flat-sided prism, which is recognizing plane figures.

level 2 (informal
deduction) Finding the
concept of surface area
level 1 (Analysis) of a prism
Understanding prism
shapes based on
their properties

level 0 (visualization)
recognizes space
based on shape

flat-side prerequisite
material

Figure 6. Learning trajectory of the concept surface area of a flat-sided prism based on
the stages by van Hiele

The purposes are as follows: 1) students can recall plane figures, 2) students are aware of the

properties of plane figures, and 3) students can find the broad concept of plane figures.

Initial Didactic Design of the Concept of the Surface Area of a Flat-Sided Prism

The second didactic design is concerned with the shapes of the flat side areas of a solid
geometric figure. In this learning process, students enter the level of visual thinking, which is the level
of geometric thinking, to recognize a flat side geometric figure based on its shape. This instructional
design comprises two worksheets (LK). This lesson’s aims are to 1) connect objects in everyday life;
2) recognize the names of solid geometric figures; 3) classify prisms; and 4) distinguish prism

elements.
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The third didactic design is the didactic design of the elements of a flat-side geometric figure,
which consists of two worksheets (LK). The objectives are as follows: 1) students can recognize prism
properties; 2) students can identify prism properties; 3) students can draw prisms; and 4) students
can identify prism nets.

The fourth didactic design is the didactic design of the surface area of a flat-sided prism,
which consists of two worksheets (LK). This design aims for students to identify prism nets and
comprehend the concept of the surface area of a prism.

The concept design of the surface area of a flat-sided prism comprises 9 worksheets (LK). The
preparation of these prerequisite material worksheets was adjusted to the van Hiele stages which were
adapted from the introduction (visualization) stage to the stage of finding concept (informal deduction)
(Crowley, 1987). The first worksheet (LK 1) encourages students to complete the names of the
pictures of the types of plane figures that have been provided. The purpose is for students to recall the
prerequisite material that has been learned at the elementary school level. Then, the second worksheet
(LK 2) comprises the identification of the properties of the plane figures. LK 2 consists of LK 2
number 1 and LK 2 number 2 because this stage was tailored to the analysis stage proposed by van
Hiele. The next is the third worksheet (LK 3) which comprises six worksheet parts. Each of the
worksheets parts in LK 3 aims for students to determine the concept of the areas of a square, a
rectangle, a triangle, a trapezoid, a parallelogram, a rhombus, and a Kite.

The fourth (LK 4) and fifth (LK 5) worksheets go through the first of the van Hiele stages,
which is visualization. LK 4 includes directions for observing various solid geometric figures and
filling in the blanks with their names. Meanwhile, LK 5 instructs students to examine the shapes,
symbols, and terminology related to rectangular prisms (beams), square prisms (cubes), and triangular
prisms. This worksheet has been tailored to van Hiele’s proposed stage of introduction (visualization)
(Crowley, 1987).

The sixth (LK 6) and seventh (LK 7) worksheets proceed to the next stage, which is analysis.
These worksheets provide observations and properties of flat-sided prisms. In LK 6, students are given
eight pictures of solid geometric figures (prisms and pyramids) and instructed to examine and select
the solid geometric figures that are categorized as prisms, aided by a table of prism properties with
three rows and eight columns. The table includes the following properties: 1) having congruent
polygonal base and roof; 2) having upright ribs; and 3) each upright side being rectangular.

The eighth (LK 8) and ninth (LK 9) worksheets provide instructions for constructing the
concept of the surface area of a prism. LK 8 comprises ten nets of prisms and non-prisms. Students are
asked to identify the nets that can construct prisms. Then, LK 9 comprises three forms of prism
geometry and an analysis of their respective surfaces. LK 9 number 1 contains rectangular prisms
(beams), LK 9 number 2 contains square prisms (cubes), while LK 9 number 3 contains pentagonal
prisms. Students examine the surface area of each of these prisms to create the notion of a flat-sided

prism surface area based on the prism image provided.
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Stage 2: Metapedadidactic Analysis
Results of the Implementation of the Didacting Design of Plane Figure Area

The learning design was implemented to online learning, which was accomplished through the
use of an e-learning system. WhatsApp, Zoom, Google Drive, and YouTube were some of the
programs utilized in e-learning. Each learning phase included information, direct orientation,
explication, free orientation, and integration.

It was discovered in the first lesson that students remembered the names of plane figures based
on their sides. Some students had identified plane figures based on the elements (angles, sides, and
planes) they perceived. The students were then actively involved in a discussion led by the teacher to
investigate nine different types of plane figures. Some students did the exercise in LK 1, precisely one
which instructed them to identify the name of plane figure point e, incorrectly plane figure point e was
simply given the name trapezoid, instead of, more specially, right-angled trapezoid.

According to the outcomes of the first lesson, most students were still unsure of how to name
the type of the trapezoid. The type of the trapezoid was not written in full. For example, instead of
naming it isosceles trapezoid or right-angled trapezoid, the students named it just trapezoid. The
students’ failure to write the complete name of the trapezoid was due to a lack of comprehension of
LK 1 number e. This was also discovered in the research conducted by (Mulyani, 2017; Adkhadiah,
Khusniah, & Nurmalitasari, 2018; Ristianti, 2019), that students’ inability to recognize the qualities of
a trapezoid is because the concept has not been thoroughly comprehended, resulting in inaccuracies in
answering (Ristianti, 2019).

In LK 2, the students were then able to recognize the properties of squares and rhombuses.
However, it was discovered that some students were unfamiliar with the phrase diagonal and rotational
symmetry. Based on the responses, the teacher anticipated using paper props. According to
Murdiyanto and Mahatama (2014), using mathematics teaching aids to transmit knowledge, concepts,
and principles to students will provide a more authentic experience. Students were able to accurately
identify the properties of plane figures after being provided with the paper props.

Other findings show that some students did not comprehend the term ‘at least’ used in
statements 1 and 5 in LK 2 No.2. The teacher anticipated that by providing an example of the number
of sides in a polygon. A polygon with at least 3 sides is called a triangle. Then, polygons with more

than 3 sides are quadrilaterals, pentagons, and so on.

Results of the Implementation of the Didactic Design of the Elements of Flat-Sided Solid Geometry

Learning activities began with the information phase that directed students to prepare objects
that resemble solid geometric figures. The teacher themselves prepared 12 pictures of objects that
resembled solid geometry to be presented as references for the students to distinguish shapes. The

teacher encouraged the students to gather information on solid geometry. It aimed for the students to
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get into activities to describe geometric shapes. According to van Hiele (Crowley, 1987), the stage
where students receive/complete exercises to describe geometric structures and construct them
verbally using everyday language is included in the visualization.

Overall, the implementation of the didactic design elements of flat-sided solid geometry
demonstrated that the students could classify flat-sided solid geometry of non-flat-sided solid
geometry, and solid geometry with congruent bases. According to Vojkuvkova (2012), the ability of
these students is classified to be at the basic level at the van Hiele stages, which is level O:
visualization.

Furthermore, students were given LK 5 to stimulate the next level of the thinking process. Some
students felt doubtful in answering question on the shape of the example of the diagonal of the
geometry and the diagonal field. The students’ uncertainties in the 2™ lesson were foreseen in the
initial didactic design, and it is undeniable that the predicted responses of students who did not write
down the complete names of the elements were frequently encountered. Errors and difficulties were
faced by students in solving problems regarding surface area because they did not fully understand the
concept and merely memorized formulas (Sidik, 2018).

If it was not anticipated, there would be errors or difficulties in the following material learning.
Therefore, in this 2" lesson, the teacher anticipated this error by asking the students to repeat working
on the questions, specifically about the comprehension of the elements of flat-side solid geometry.
This 2™ learning reached the free orientation phase of Van Hiele’s theory. The teacher provided
experience for the students to explore ways to complete the given task by directing them to investigate

objects into explicit items (Crowley, 1987).

Results of the Implementation of the Didactic Design of Solid Geometry and Flat-Side Prism Nets

Upon the completion of LK 6, it was discovered that the students perceived the picture of a
trapezoidal prism to be a picture of a parallelogram or a beam. The teacher had expected the students’
incorrect answer, and in anticipation of it the teacher redefined the geometry of the trapezoidal prism
and evaluated the plane figures that comprise the trapezoidal prism.

In the previous lesson, the teacher introduced the plane figure of the prism but did not introduce
the solid geometry with a congruent base in the form of a trapezoid (trapezoidal prism). This was one
of the reasons why students felt hesitant to determine the name of the shape in point ¢ (trapezoidal
prism). Furthermore, the geometry of the image of a trapezoidal prism does not illustrate the shape of a
trapezoidal prism. According to Suwangsih and Tiurlina (2006), the nature of the mathematics
learning process is learning by doing and experiencing. Learning entails doing; by doing, students will
gain a better understanding of mathematical concepts and will be able to recall them for a longer
period of time.

The next activity was to identify and analyze prism and non-prism nets. The first media option
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was block nets, aiming to make it easier for students to grasp the properties of blocks. Based on the
previous research conducted by Hikmiah (2013), using proper media as tools for students to grasp the
nature of cubes and blocks allows the students to determine concrete edges, angles, and sides.

The result this activity shows that the students were not careful in following the instructions
given to them. This can be seen from the answers of students who did not describe symbol A or those
who did not make shading to indicate the base. Then, another finding shows that the majority of the
students did not complete LK 7 No. 2. The reason was that the students were immediately focused on
working on LK 7 No. 3. As a result, they were unaware that LK 7 No. 2 had yet to be completed. The
teacher made an anticipation to respond to mistakes and errors made by students.

The implementation of learning in meeting 3 aimed to train students’ in the-ability to conduct
observations and determine the characteristics of a figure. The students were at level 1: analysis. They
were able to recognize prism shapes based on their characteristics through observation and
experimentation in distinguishing the characteristics of figures and their properties. These emergent
features were then utilized to demonstrate that an image shape can be identified from its constituent
elements. For instance, a beam may be identified from its sides, number of edges, and base (Crowley,
1987). The teacher then stimulated students to proceed to level 2 in the next meeting: informal

deduction.

Results of the Implementation of the Didactic Design of the Concept of the Surface Area of a Flat-
Sided Prism

The fourth meeting’s implementation was done online, using Zoom and Whatsapp as
communication channels. The students were instructed to actively participate in determining which
nets were flat-sided prisms and which were not. The students were actively involved in activities led
by the teacher during this phase. In LK 9, three errors in the concept of the surface area of a
pentagonal prism were discovered: 1) the students made a mistake in determining the areas of the
prism’s base and roof, 2) the students ignored the concept of the surface area of the prism and worked
on/solved the problem mathematically, and 3) the students correctly solved the concept of the surface

area of a prism.

Stage 3: Retrospective Analysis
Revised Didactic Design

The didactic design of the concept of the surface area of a flat-sided prism based on van Hiele’s
theory in online learning is divided into four, including 1) the concept of the area of a plane figure; 2)
recognizing a flat-sided solid geometric figure based on its shape; 3) recognizing the solid geometry of
a flat-sided prism based on its properties; 4) finding the concept of the surface area of a flat-sided

prism.
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The findings in the first lesson (didactic design of the concept of the area of a flat-sided solid
geometry) was the inaccuracy made by the students in the naming of the type of a trapezoid. This was
because the students ignored the symbols given. Therefore, the authors made a revision (Figure 8) on

the situation of didactic design 1 in phase 2.

4| Student activities I—

observe — explore plane figures — do worksheet 1

4| Student activities I—

explore — actively give examples in everyday life — find special properties of the

plane figures in worksheet 1.

Figure 7. Revision of student activities in LK 1

The next finding was the difficulty of the students in comprehending the term ‘at least’ in
worksheet 2. The authors revised the phrase ‘has at least a pair of parallel sides’ to ‘has a minimum of
two parallel sides.

The finding in the third lesson (didactic design of flat-sided geometrical elements) was that the
students did not correctly answer LK 6 point ¢ (Figure 9). Many of the students misunderstood the
picture as a parallelogram prism. This is because students are familiar with trapezoids with shorter side
shapes and had not had the experience of observing trapezoidal prisms before. Therefore, the authors
revise LK 6 point ¢ by modifying the shape of the previous image into an image that resembled a
trapezoidal prism.

Lembar kegicten (LK) 6 Lembar kegiatan (LK) 6

Sifot- sifot prisma Sifat- sifat prisma
Nama Nama
Kelompok Kelompok

1. Amati dan lengkapilah nama-nama bangun ruang sisi datar bertkut inif 1. Amati don lengkapiloh nama-nama bangun ruang sisi dator berikut inil
!

. N M !" '3 "\ ~{ '
d ' ¥ 4 P 2
. b L b ; ¢ B
y ) n W y J - "
= by —
d . {

Figure 8. Revision of the shape of the trapezoidal prism in LK 6

The finding in LK 7 shows that the students ignored the instructions in completing LK 7,
resulting in unfilled question points. In the revised didactic design, it is important to re-emphasize the
accuracy in answering each stage of the questions on the worksheet.

The finding in the fourth lesson (didactic design of the concept of the surface area of a flat-sided
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prism) shows that the majority of the students ignored the unit area in answering the worksheet on the
concept of the surface area of a flat-sided prism. Therefore, to respond to this, the authors revised the

validation activities to require students to write down the unit area for each calculation.

Retrospection

Based on the experience of doing DDR cycles, several significant insights have been acquired.
First, the students still need guidance in identifying the properties of a plane figure, which is
determining the area of a kite with a rectangular area approach. They experienced difficulty
constructing a Kite into a rectangle. Second, the students still require guidance in comprehending
diagonal solid geometry and diagonal plane figures. Third, some students were not familiar with
variations of trapezoidal prism. Fourth, the implementation of online learning found several obstacles,
including; 1) the students were divided into several learning sessions in the implementation of the
learning process, 2) some students did not collect worksheets on time, and 3) there was an internet
connection problem afflicting one of the students, thus affecting the run of the learning stage of the

surface area of a flat-sided prism.
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