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BLACK FRIDAY DISCOUNTS: PERCENTAGE CALCULATION
ACTIVITIES
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ABSTRACT

This paper introduces a percentage activity based on the context of “Black Friday” discounts. The aim
of the study was to reveal the existing and new conceptions of the 7" grade students regarding the
topic of percentage calculation. The activity was designed considering the students’ prior knowledge
in the concept of “Ratio and Proportion” as well as in “Percentages.” The participants of the study
were 17 seventh grade students attending a state middle school in a province in the Eastern Black Sea
region of Turkey during the academic year 2019-2020. The data were collected using a worksheet
created by the researchers based on the realistic mathematics education framework. After
implementing the activity, a form was completed by the students to find out their views on the activity.
As the present study reveals the students’ conceptions and mistakes, it offers suggestions for future
implementation and development to researchers and teachers.
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EFSANE CUMA INDIRIMLERI: YUZDE HESAPLAMA

ETKINLIKLERI
0z
Televizyonlarda, internette, gazetelerde, dergilerde, aligveris merkezlerinde siklhikla duyulan bir
“indirim” sozcugl vardir. Bu indirimlerin ¢ogunda indirimin yuzdesi veya indirimin miktari
belirtilmektedir. Bu ¢alismada indirim ve yiizde hesaplama kavramlarina glincel bir 6rnek olusturan
“Efsane Cuma” indirimleri tercih edilmistir. Calismanin amaci, 7. sinif égrencilerinin “Oran ve
Orant1” alt 6grenme alanina iliskin hazirbulunusluklarindan ve “Yizdeler” alt 6grenme alanindaki
Ogrenmelerinden vyararlanarak, yizde hesaplama konusundaki algilayls ve 0Ogrenmeleri ortaya
cikarmaktir. Calisma grubu, 2019-2020 egitim Ogretim yilinda Dogu Karadeniz bélgesinin bir ilinde
bulunan bir ortackulun 7. sinifinda égrenim goéren 17 6grenciden olusmustur. Veriler, arastirmacilar
tarafindan gercekci matematik egitimi anlayisina dayanarak gelistirilen bir calisma k&gidi kullanilarak
toplanmistir. Etkinligin uygulanmasinin ardindan 6grencilerin etkinlikle ilgili gorislerinin ahindigi bir
form uygulanmistir. Mevcut ¢alisma, 6grenci cevaplarl ve hatalarini yansitmasi sebebiyle arastirmaci
ve Ggretmenlere, uygulanis ve gelistirme ipuglari icermektedir. Ogretmenlerin bu tir uygulamalara
alistirlimasi saglanarak, 6grencilerin zorlandiklari kavramlarin 6gretiminde bu tir etkinliklerin sinif ici

uygulamalarda kullanilmasi dnerilebilir.
Anahtar Kelimeler: Kara Cuma, efsane Cuma, yizde hesaplama, gercekci matematik egitimi.
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INTRODUCTION

In the mathematics teaching process, it is
important to support students to develop
strategies and skills that will help them solve
real life problems and to teach them how to
search for and reach knowledge, rather than
simply passing the knowledge on to them
(Ozcelik & Tutak, 2017). The mathematics
curricula revised within the last 15 vyears
advocate for teachers who can design positive
learning environments where students are
given opportunities to build their own
knowledge (Baki, 2008). On these grounds,
teachers can promote students’ comprehension
of complex concepts within the mathematics
curriculum by developing a variety of
activities. In order to make the mathematics
teaching process more effective, program
development studies have been conducted,
various instructional approaches have been
highlighted, and how these approaches affect
the teaching process has been examined (Altun
& Memnun, 2008). One of these approaches is
Realistic Mathematics Education (RME)
(Aydin-Unal, 2008; Freudenthal, 1991).

A prominent purpose of the RME approach,
which was brought forward as a revolt against
the traditional teaching approach, is to
transform mathematics teaching into an
experience in which the need to do
mathematics is accepted as the basic principle
of teaching (Altun, 2008). In this approach, the

mathematics lessons start with a real life
problem and the students associate
mathematical  concepts with real life
experiences. The students discover

mathematical relationships under the guidance
of the teacher (Freudenthal, 1991).

Although we encounter with mathematics in
almost all areas of our daily life, individuals
often perceive it as an independent discipline
from the life (Cavus-Erdem & Gurbuz, 2019).
On the one hand, we draw attention to the role
of mathematics in daily life; on the other hand,
we seek an answer to the question how
mathematics learned in schools will be used in
real life (Moschkovich, 2002; Van Den
Heuvel-Panhuizen, 2003). The answer to this
question might be found in the RME approach
which examines the role of real life
connections in school mathematics. According
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to the RME, school mathematics should start
and continue with authentic situations
(Gravemeijer & Terwel, 2000). This approach
stresses the use of multiple strategies in the
solution of real life problems (Moschkovich,
2002). The examples, problems, tasks, and
activities to be used in connecting mathematics
with real life should enable students to explore
and enjoy doing mathematics and to develop a
positive attitude towards the discipline
(Romberg & Kaput, 1999).

In her study, Gur (2006) argued that teaching
mathematics via problems chosen from the
immediate surroundings of the students would
help them make sense of the mathematical
concepts and comprehend them easier. In
addition, she suggested that such education
would enable students to transfer their learning
to different situations. This perspective
supports the importance of the RME in the
learning process. The current study was built
on the RME framework and designed a
teaching activity emerging form a daily life
situation.

Altun  (2016) defined the concept of
“percentage” as a special name given to those
fractions with a denominator of 100 and
stressed that it was of particular importance
because of its use in real life. The areas where
the concept of percentage is used frequently in
daily life are interest, tax, profit-loss, and
discount rates. The concept of “percentage” is
also used for showing the share of the part in
relation to the whole (Olkun & Toluk Ugar,
2012). The concept of “percentage” plays an
undeniably important role in mathematics and
also in daily life (Altun, 2016).

Due to its significance in real life, the present
study focused on the topic of percentage to
help the students evaluate, interpret, and apply
the knowledge of percentage in real world
scenarios. The aim of the study was to reveal
the existing and new conceptions of the
seventh grade students regarding the topic of
percentage calculation. The activity was
designed considering the students’ prior
knowledge in the concept of “Ratio and
Proportion” as well as in “Percentages.” The
concept of percentage was chosen because it is
used in many areas of daily life and is
important to educate conscious consumers.



JIBA/ATED 2020; 10(2):83-99

Furthermore, the topic of percentages has
connections with many other topics in
mathematics. The current  mathematics
curriculum introduces the topic of percentage
to students in the fifth grade under the domain
“Numbers and Operations.” Students revisit
this concept in the seventh grade to learn about
calculations with percentages. The curriculum
introduces this topic in connection to some
other related topics such as fractions, decimals,
rational numbers, and ratio and proportion
(Ministry of National Education [MoNE],
2018). The current study was conducted with
the seventh grade students because it was also
concerned with the students’ readiness levels.
As the concept of percentages is important for
students to become good problem solvers in
this topic and conscious consumers in real life,
we think that the current study will be of
interest to teachers and other educators.

DETERMINING AND PLANNING
THE ACTIVITY CONTENT

Black Friday, a concept used in the United
States for the first Friday following
Thanksgiving celebrated on the last Thursday
of November, expresses the onset of the
Christmas holiday shopping season. Black
Friday is not accepted as a public holiday;
however, most employees call it a holiday
“Following Thanksgiving” (Simpson et al.,
2011). As a reference to the profit of retailers,
the term Black Friday began to be used in the
1970s. It is believed that in the period when the
accounting records were kept with pens, the
losses indicated with a red pen turned into
profit owing to the shoppings done on the
Friday following Thanksgiving for the first
time and this was marked with a black pen
(Smith & Raymen, 2017).

Black Friday today continues as a shopping
tradition for most people and many famous
brands offer significant discounts and various
opportunities for their products on this special
day. On Black Friday, which has gone beyond
the United States and is celebrated by many
countries, the firms create shopping activities
with different, new, and unusual campaigns.
Consumers in such a shopping environment try
to evaluate the most attractive opportunity
offered to them in a competition.
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The term Legendary Friday is a new
expression used by some shopping stores and
internet sales sites in Turkey as a sales strategy
for the term Black Friday that is mentioned in
the literature (Dagtas & Yildirim, 2018). The
activity designed in this study discusses the
Legendary Friday/Black Friday discounts that
have become famous on many platforms like
the internet, television, and radio with
advertisements and sales ratings. It also
contains percentage calculations of the
Legendary Friday discounts.

In the study, the questions used as the data
collection tool were developed based on two
seventh grade content standards related to the
topic of “Percentages” in the learning domain
“Numbers and Operations” included in the
mathematics curriculum (MoNE, 2018). These
content standards are as follows:

CS1. M.7.1.5.2. Calculates a quantity

as the percentage of another quantity.

CS2. M.7.15.3. Performs calculations

to increase or decrease a quantity by a

specific percentage.

Two teachers who were experts in the area of
mathematics education examined the content
validity and readability of the questions on the
worksheet. After receiving expert opinion,
revisions were made on some questions and 12
questions related to the two content standards
were determined to be included on the
worksheet. These questions were used as the
main data collection tool of the study. The
worksheet is given in Appendix 1.

Materials

The materials required for the activity were a
worksheet (Appendix 1) and a pen. The
interactive whiteboard was used actively
throughout the process to aid the teaching
process.

Place and Time of Activity Implementation

The second author taught the activity to 17
seventh grade students attending a state middle
school in the province of Giresun located in the
Eastern Black Sea region of Turkey. The study
took place during the fall semester of the
academic  year  2019-2020.  Necessary
permissions were obtained from the directorate
of national education. The researchers planned
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the time for the application to be 2 lesson
hours. In the beginning of the first lesson, the
students were reminded about the basic
percentage concepts via interactive whiteboard.
The worksheet given in Appendix 1 was
distributed to each student and was also
displayed on the interactive whiteboard. The
students individually answered the questions
on the worksheet under the guidance of the
teacher. Then, the students shared their
answers in a whole class discussion.

ACTIVITY IMPLEMENTATION

The two content standards, CS1 and CS2, were
examined in two different sections of the
worksheet. CS1 was examined in the context
of “Black Friday Retail Prices” and CS2 was
explored in the context of “Black Friday
Online Discounts.” The worksheet included
five questions related to CS1 and seven
questions related to CS2. In this section of the
article, an overall implementation of the
activity is described along with example
guestions related to both content standards.

In the beginning of the first lesson, in order to
grab the students’ attention, the teacher talked
about the concept of Black Friday that was
frequently heard in the TV advertisements and
social media at the time of the study. The
students were asked “Have you ever
encountered with advertisements or news
content related to Black Friday? Please
explain.” Most of the students (n=15) answered
that they were familiar with this concept
through social media and advertisements. The
activity, which was designed based on the
RME framework, continued with a real life
scenario. The scenario in Figure 1 was
introduced to the students. They were asked
“Do you find the discount offered by the shop
interesting? Please explain.” to help them
understand the context and share their
understanding with the classmates. The first
lesson was completed with five questions
emerging from the scenario given in Figure 1.

The second lesson focused on CS2 and started
with a discussion on the importance of
interpreting the mathematics involved in the
discounts in online advertisements. As an
example, the discount given in Figure 2 was
examined. To scaffold students’ reasoning on
the discount, the students were asked “What
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percentage discount do you think this
expression refers to? Might the firm be
referring to a 100% discount?” The students
shared their responses, however, the answer to
the question was not given at this stage of the
lesson. The students answered seven more
questions on the worksheet to delve deeper into
the concept of percentage discount.

Mr. Ahmet always followed the products of
three clothing shops that he believed to be of
good quality. The shops had both physical
stores and online shopping sites. Mr. Ahmet
wanted to buy one coat, one pair of trousers,
one shirt, and one pair of shoes during the
Black Friday sales. However, he had doubts
about their sizes. Thus, he decided to visit the
physical stores first.

When he visited the shops, he realized that
the discount ratio was not specified. The
regular price was strikethrough and the sale
price was written, as in the following
example. He determined the products
matching his size and noted down their
prices. When taking notes, he rounded the
numbers to the nearest whole number.
Following is a pricing example.

299.99 lira 999.99 lira

Sale Price Regular Price

Figure 1. The Real Life Scenario of the
Activity

Figure 2. An Example Black Friday Discount:
A Discount Advertisement on an Online Site

At the end of the second lesson, the students
were asked to express their views of the
activity on Black Friday discounts.
Accordingly, they completed the form given in
Appendix 2. The activity was completed in 2
hours as it was planned by the researchers.
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FINDINGS

Table 1 shows the frequency (f) and percentage
(%) values calculated as a result of analyzing
the students’ answers to 12 questions on the
worksheet and categorizing them as correct,
partly correct, incorrect, or blank answers. The
students” answers for each question are
examined in detail in the following section.

Table 1. Students’ Answers to the Questions

Answers

he]
] - bt G
e 2 S £ = o
£ 3 B 8§C 8 <
g 2 S =< £ &
g ¢ 8 5 g ®
o o -_—
(@]
% f %  f % f % T
QL 911 16 58 1 - : ;
Q2 7647 13 - - 35 4 - -
C T Q3 2352 4 1176 2 4117 7 2352 &
S T Q4 5204 9 - ~ 4705 8 -
1 7 Qs 4117 7 1176 2 3529 6 1176 2
Q6 7647 13 1764 3 58 1 -
Q7 4705 8 2352 4 2041 5 :
g Q8 6470 11 - - 3529 6 - :
> Q9 588 10 : 3520 6 58 1
Q0 2941 5 2352 4 4117 7 58 1
Q1L 2941 5 588 1 4117 7 2352 &
Q12 4705 8 - _ 3520 6 1764 3

Section 1: Black Friday Retail Prices

This section comprises the first five questions
associated with the CS1. The first five
questions examined the Black Friday discounts
in physical stores. In order to grab the students’
attention, a shop’s discount example was given
(Figure 1) and they were asked, “Do you find
the discount offered by the shop interesting?
Please explain.” All the students gave positive
answers to this question.

The first question (Q1) on the worksheet is
“Find the ratio of the sale price to the regular
price (Round the result to the nearest whole
number). Write a percentage equivalent to the
ratio you have calculated. What percentage of
the regular price is the sale price?” Analysis of
the answers to the first question revealed that
94.11% of the students gave correct answers,
while 5.88% gave partly correct answers. S1’s
(student 1) answer that was counted as partly
correct involved the required ratio in the
question, but failed to express it as a
percentage. The answers except this answer
were correct.
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In question two, the students were asked to
“Find the percentage of discount considering
the regular price and the sale price.” To this
question, 76.47% of the students gave correct
answers, while 23.52% gave incorrect answers.
Although the question was asking for the
percentage discount, some students calculated
the sale price percentage asked in question one.
S5 and S7 made the aforementioned mistake
and gave the answer 30%. S7’s answer is given
in Figure 3. The two incorrect answers were
3% and 20%.

Indirim miktarinin etiket yating oran liskist Gzerinden digdndreeniz sirei indidm miktan
etiket fiyatinim ylede kagi olur?

y ao0\0 = _3_?_ -
7 iSoo‘g-w: (o9 ~ X

Figure 3. S7°s Answer to Q2

Question three was “You have calculated the
percentages related to the sale price and
discount in questions 2 and 3. How are they
related?” Although the majority of the students
answered the first two questions correctly, only
23.52% were able to provide a correct answer
to this question. Of the students, 11.76% gave
partly correct answers and 41.17% gave
incorrect answers to the question, while
23.52% left the question blank. S13’s answer,
which was an exemplary correct answer, is
given in Figure 4. The student wrote that the
two percentages add up to 100%. In the partly
correct answers, the students specified the
percentage difference instead of calculating the
whole. S6 confused the percentage difference
with price difference (wrote 40 lira instead of
40%). Thus, his answer was counted as
incorrect.

hesapladiniz, Sizce aralarmda nasil bir digki var?

W

Figure 4. S13’s Answer to Q3

Satey fiyats virdesini ve indicim miktan yiadesinl hesapladin, Sizee aralanda asi bir ligki var?

% 30 1o
Yo 30 . 39 Lo T D'ML vordse
Lo

Figure 5. S6’s Answer to Q3

In question four, which was created based on
Mr. Ahmet’s shop tour on Black Friday and
required the students to find the percentage
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discounts using the data on the table, 52.94%
of the students were able to calculate the
correct answers, while 47.05% gave incorrect
answers to the question. S3, one of the students
who were able to calculate the correct answers,
found the percentages for the sale prices first
and then specified the discounts in percentages
(Figure 6).

Figure 6. S3’s Answer to Q4

In the other correct answers, the discount
amount was calculated first and then the
correct answers were obtained by using ratios.
Figure 7 shows the answer given by S9, who
made a mistake because she found the sale
price percentage instead of the discount. S5
made a mistake regarding the concept of
percentage. The student used the denominator
of the ratio to write the percentages (Figure 8).

Figure 7. S9’s Answer to Q4

Figure 8. S5’s Answer to Q4

In question five, which was the final question
of the first lesson, the students were asked to
find the shop offering the highest discount.
They were briefly reminded of the percentage
calculation and were asked to find the prices of
the coat, trousers, shirt, and shoes in the firm
they had chosen. They were asked to think
about the relationship between the discount
and sale price percentages and were reminded
that the question was specifically aimed at sale
prices. In addition, using the interactive
whiteboard, they were reminded that no matter
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which firm they would choose in the previous
stage, the price of a product was available on
the new table. Thus, the students were asked to
find the prices of the three remaining products.

In this question, 11.76% of the students
provided partly correct answers, 35.29% gave
incorrect answers, while 11.76% left the
question blank. Only 41.17% of the students
were able to calculate the correct answers. S6°s
answer, which was among the correct answers,
is given in Figure 9.

E=3

Figure 9. S6’s Answer to Q5

Although the students whose answers were
accepted to be partly correct wrote the ratio
and values accurately, they made errors in their
operations. The answer given by S16 who
found incorrect results because of the
erroneous percentage calculation in the
previous question is given in Figure 10.

Figure 10. S16’s Answer to Q5

Besides students who made calculation errors,
there were worksheets left blank without any
operations. These students were instructed
using examples from the worksheet. Thus, the
physical shop tour part of the activity and the
first lesson were both completed.

Section 2: Black Friday Online Discounts

This section comprises eight questions related
to the second content standard, CS2. The
second lesson started with the example of Mr.
Ahmet’s experience with online sale prices.
The students were shown the discount
advertisement in Figure 2 and were asked
“What percentage discount do you think this
expression refers to? Might the firm be
referring to a 100% discount?” Four students
gave positive answers to this question, while
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13 students did not agree that it was a 100%
discount. The students were told that they
would work on a similar problem to make
sense of these types of discounts.

The questions six through nine included a four-
step question/answer process to make sense of
50%+40% discount. Discounts were applied
one by one to 100 lira (lira is the currency used
in Turkey). Question six asked “Calculate 50%
of 100 lira. Now, use this number to find the
sale price after the 50% discount.” Of the
answers given to the question, 76.47% were
correct, 17.64% were partly correct, and 5.88%
were incorrect. The answers given by the
students who found the discount and yet did
not specify the sale price were accepted to be
partly correct. In her answer, S17 wrote the
expressions 50% mentioned in the question
side by side and performed the operations on
this number “5050”, which is an example of an
incorrect answer. The student’s answer is given
in Figure 11.

Figure 11. S17°s Answer to Q6

Question seven was “Calculate 40% of the sale
price you have found in step 1. Use this
discount to find the final sale price.” The
percentage of students who correctly answered
this question was 47.05%. The percentage of
partly correct answers was 23.52%, while the
percentage of incorrect answers was 29.41%.
As in question six, the answer of the students
who found the discount and yet had a problem
with applying the discount was accepted to be
partly correct. Incorrect answers were either
caused by giving incorrect answers to the
previous question or making mistakes in
percentage calculations.

Question eight, the third step, was as follows:
“You had 100 lira at the beginning.
Considering the final sale price, what
percentage of 100 lira does it equal to?”
Question nine, the final step, asked
“Considering the discount amount between the
regular price (100 lira) and the final sale price,
what percentage of 100 lira does the discount
amount equal to?” These questions were aimed
at finding the percentages related to sale price
and the discount. To the eighth question,
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64.70% of the students gave correct answers,
while 35.29% gave incorrect answers. In
question nine, the rate of correct answers
dropped to 58.82%. Of the students, 35.29%
gave incorrect answers, the same rate with the
previous question, while 5.88% did not answer
the question.

Question 10 asked students to examine a table
that includes discounts offered by three
different firms and find the firm with the
highest percentage discount. Using the table,
the students were asked to interpret the
“50%+50%" discount of the firm K and the
“70%+20%” discount of the firm L as in the
previous four-step task and to calculate a single
percentage discount. The four steps were
displayed on the interactive whiteboard to
scaffold their thinking. As the percentage
discount of the firm M was given as a single
percentage, it did not require complex
calculations.

In question 10, which was the first of three
questions that were addressed in connection
with each other, 35.29% of the students were
able to calculate the percentage of the firm K
and L accurately. Of the students, 23.52%
provided partly correct answers to this
question, while 5.88% left the question blank
and 41.17% gave incorrect answers. The
correct answers showed that the students used
the example of 100 lira in their answers. S15°s
correct answer is given in Figure 12.

Figure 12. S15’s Answer to Q10

The answers of some students showed that they
performed correct operations regarding only
one firm and they performed incorrect
calculations regarding the second firm. Their
answers were counted as partly correct. In her
answer, S2 tried to complete the table by
calculating the sale prices, however, there are
errors in her calculations. Her answer is given
in Figure 13.



JIBA/ATED 2020; 10(2):83-99

Figure 13. S2’s Answer to Q10

Figure 14 shows that S17 calculated
“50%+50%=100%" for the firm K and
“70%+20%=90%" for the firm L. This answer
was counted as incorrect.

Figure 14. S17°s Answer to Q10

Question 11 asked students to complete a table
similar to the table they had completed for the
physical shops at the end of the first lesson.
They were asked to find the sale prices for the
firm with the highest discount. In this question,
29.41% of the students chose the firm L to be
the firm with the highest discount and obtained
correct sale prices with correct percentages. Of
the students, 5.88% provided partly correct
answers to this question, while 41.17% gave
incorrect answers and 23.52% did not answer
the question. S13’s answer, which was a
correct answer, is given in Figure 15.

Figure 15. S13’s Answer to Q11

An example of a partly correct answer was
given by S3. This student made an error while
subtracting the discount from the regular price
and found an incorrect sale price for the coat.
Some other students made similar erroneous
calculations. And some others found incorrect
results because of the errors made in the
previous question.

In the final stage of the lesson, the following
question (Q12) was addressed: “You have
compared the sale prices of physical shops
with the sale prices of online shopping sites.
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Comparing these data, do you think Mr. Ahmet
should go shopping on physical stores or
online shopping sites? Explain your answer.”
To this question, 47.05% of the students
provided correct answers, while 35.29% gave
incorrect answers and 17.64% left the question
blank. An example correct answer, online
shopping is cheaper, was given by S12 (Figure
16).

Figure 16. S12’s Answer to Q12

In other correct answers, the students arrived at
the correct answer by comparing the tables.
Some students left this question blank probably
because they were not able to complete the
online shopping table or the other tables.
Incorrect answers were due to completing the
tables incorrectly. S10, despite completing
both tables correctly, chose the physical shop
because he confused the discount amount with
the sale price.

The worksheet ended with the statement “Mr.
Ahmet thanks you for the extra money in his
pocket.” This completed the implementation
phase of the activity.

Section 3: Students’ Views on the Black
Friday Discounts Activity

After the lesson, the students completed the
interview form given in Appendix 2. They
shared their opinions on the activity by
answering the questions on the form in writing.
The following questions were on the form:
IQ-1. What do you think about Black
Friday? Please explain.
1Q-2. What do you think are the interesting
and surprising aspects of the activity?
Please explain.
IQ-3. Do you think that the activity has
advantages for the mathematics lesson?
Please explain.
IQ-4. Do you have any suggestions for
people who would like to go shopping on
Black Friday?
IQ-5. What topics in mathematics can this
activity be related to? Please explain.
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When the students’ answers for 1Q-1 were
analyzed, it was found that they expressed
positive opinions about Black Friday. The
following is an example comment given by the
majority of the students: “Black Friday is very
nice. It is so cheap. Discounts are great.” S4
wrote “Black Friday is too expensive. | think
one should buy whatever suits his/her income.”

Students expressed that working with the
percentages was interesting in their answer to
1Q-2: “It was surprising to find the
percentages. The discounts were surprising.
The questions were surprising.” In this
guestion, regarding the instructive aspect of the
activity, S15 wrote “Instead of learning the
questions directly, we learned them gradually.”
and S10 wrote “I learned that 50%+50% would
not make 100%.”

Analysis of the students’ answers to 1Q-3
revealed that they found the activity useful
because it was useful for enhancing their

knowledge in mathematics. They wrote
answers like “l have improved my
mathematics. We repeated the past topics and
performed  calculations.”  Some  other

comments were as follows: “The questions are
very good for repetition and for the
development of our mind and logic.” (S3),
“Yes, | had forgotten this topic and
remembered it again, which was good for me.”
(S4).

The students provided answers like the
following comments in their responses to 1Q-4:
“They can do shopping at online shopping
sites, but they should be careful. They should
wait for Black Friday for shopping. They
should calculate the discount very well so that
they will save their money.” (S2), “They
should do the mathematics very well.” (S9),
“We should find the percentages and do
shopping where the highest discount is
offered.” (S16). Thus, in line with the answers
given to 1Q-4, it is possible to claim that the
students found the study useful in terms of
using mathematics in daily life and
accordingly, they offered some suggestions.

The students’ answers to 1Q-5 included the
topics such as ratio, fraction, percentage,
decimal notation, discount, multiplication, and
subtraction. Some of the student answers to
IQ-5 are as follows: “Ratio, fraction,
percentage, multiplication. They all have
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developed our mathematics skills.” (S1), “It’s
been great help with ratio, proportion,
percentage, and decimal numbers. Thanks.”
(S2). Students’ answers indicate that they
connected the  activity to  different
concepts/terms of mathematics and expressed
opinions about its contribution to themselves.

Evaluation of the Activity

During the activity implementation, we found
out that most of the students had heard about
the Black Friday advertisements and they were
familiar with the discounts. The activity which
intended to connect their mathematics learning
with daily life situations was implemented as
planned. The teacher guided students’
activities through reminders, hints, and
questions. The students expressed positive
opinions about the activity and found it useful
for enhancing their mathematical knowledge
and skills.

CONCLUSION and SUGGESTIONS

This study used the context of Black Friday,
which has turned into a shopping festival, to
design an activity related to percentage
calculations. The article described the
implementation process of the activity and
presented findings related to students’
performance in the percent problems.

A great majority of the students were already
familiar with the concept of Black Friday.
They were interested in the lesson context
which was connected to the concept of
percentage via the questions of the worksheet
and the teacher’s instructions. Consequently, a
teaching activity in which the students were
willing to take part actively was carried out.
The students’ answers to the worksheet
problems and interview form questions suggest
that the activity revealed students’ prior
knowledge in the concept of percentage and
contributed to their learning, particularly in the
area of calculating the price after multiple
percentage discounts.

The study showed that the students had
positive opinions about the use of mathematics
in daily life and made suggestions to
consumers regarding discounts. This finding
was probably the result of activity design
which was based on the RME framework. In
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this framework, the relationship between real
life situations and mathematics is reflected in
the teaching activities (Moschkovich, 2002).
The students were also able to associate the
concept of “percentage” with other concepts of
mathematics. However, they had difficulties in
interpreting and calculating the percentage
discount and other percentages accurately.
During the activity, the students tried to make
sense of some other related concepts such as
“multiplication, ratio, proportion, decimals,
and fraction” in addition to the concept of
“percentage” and the meaning of the symbol
“%”. They used these concepts in the context
of Black Friday discounts. These processes are
aligned with the expectations of the
mathematics curriculum for students to analyze
the numbers given in decimal notation form,
perform multiplication/division with these
numbers, and interpret the concept of ratio
(MoNE, 2018). Additionally, Hacisalihoglu
Karadeniz and Kaslikose (2019) found in their
study that students had difficulties in
comprehending the concepts of ratio and
proportion, using their properties, and solving
ratio and proportion problems. The difficulties
that students face can be solved by using
activities that relate real life situations to
mathematics in the teaching of ratio and
proportions.

The present study has several implications that
could be useful for teachers and researchers.
The study revealed students’ responses to
percent problems, containing correct, partly
correct, and incorrect answers. Possible student
responses might give the teachers an idea about
what to expect from their students. Students
often need reminders in the implementation
process according to their readiness levels.
Accordingly, the teachers should be prepared
for which questions to ask or which clues to
provide to the students.

Determining the teacher and student roles in
activities will prevent possible confusions and
disorders. In this respect, the teacher’s and
students’ role should be specified clearly in the
activity. It is also important that the activities
should be designed based on students’
readiness regarding the mathematical concepts
targeted in the activity.

It is very important for everyone to calculate
the percentage discount encountered in daily
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life, especially during shopping. Therefore,
students need to acquire learning experiences
in this area before adulthood. The most
important  responsibility here belongs to
teachers. It is recommended for teachers to
prepare teaching activities relating real life to
mathematics. Through such an instructional
approach, many symbols/concepts encountered
during the activity can be meaningful for the
students. As an example, the lessons taught
with concept cartoons contribute to the use of
mathematical symbols, terms, and concepts. It
is suggested that concept cartoons be used in
the learning environment (Aygun et al., 2020).
In  conclusion, activities that integrate
mathematics with real life situations would
help educate students who can use
concepts/terms and symbols related to
mathematical language in daily life, have
problem solving skills, and develop positive
attitudes toward mathematics (MoNE, 2018).
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Appendix 1
Activity Worksheet: Black Friday Discounts
M.7.1.5.2. Calculates a quantity as the percentage of another quantity.
M.7.1.5.3. Performs calculations to increase or decrease a quantity by a specific percentage.

There were many advertisements that used the word “Discount” throughout the Black Friday time
period. Shops, shopping malls, and most online shopping sites announced campaigns and discounts.
Many news content and advertisements on television and social media tried to draw people’s attention.

Have you ever encountered with news content or advertisements related to Black Friday? Please explain.

Mr. Ahmet always followed the products of three clothing shops that he believed to be of good quality.
The shops had both physical stores and online shopping sites. Mr. Ahmet wanted to buy one coat, one
pair of trousers, one shirt, and one pair of shoes during the Black Friday sales. However, he had doubts
about their sizes. Thus, he decided to visit the physical stores first.

When he visited the shops, he realized that the discount ratio was not specified. The regular price was
strikethrough and the sale price was written, as in the following example. He determined the products
matching his size and noted down their prices. When taking notes, he rounded the numbers to the nearest
whole number. Following is a pricing example.

299.99 lira 999.99 lira

Sale Price Regular Price

A Discount Example

Do you find the discount offered by the shop interesting? Please explain.

Q1) Find the ratio of the sale price to the regular price (Round the result to the nearest whole number).
Write a percentage equivalent to the ratio you have calculated. What percentage of the regular price is the
sale price?

Q2) Find the percentage of discount considering the regular price and the sale price.

Q3) You have calculated the percentages related to the sale price and discount in questions 2 and 3. How
are they related?
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Examine the table created by Mr. Ahmet. When creating the table, Mr. Ahmet rounded the prices to the
nearest whole number and wanted to determine the percentage discount offered by three different firms by
considering the products with the same regular prices. The percentage discounts of the firms were valid for
all products and were constant.

Products Regular A% B% C%

Price Discount Discount Discount
Firm K Firm L Firm M
(Sale Price) (Sale Price) (Sale Price)

Coat 800 lira 320 lira

Shirt 500 lira 250 lira

Trousers 400 lira 240 lira

Shoes 600 lira

Q4) Calculate the percentage discounts applied by the firms K, L, and M to the regular prices.

A=?

B=?

C=?

Q5) Mr. Ahmet wants to choose the firm with the highest discount ratio. In this case, which firm should he
choose? Fill in the blanks on the following table, examining the table above and considering the percentage
discounts you have calculated.

Product Regular Price | Firm Chosen (........ ) Sale Prices
Coat 800 lira
Shirt 500 lira
Trousers 400 lira
Shoes 600 lira
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Mr. Ahmet wanted to examine the prices of these firms on online sites. It was important to interpret the
discount ratios in a mathematically proper way. For example, a clothing firm advertised the following
discount on their site.

What percentage discount do you think this expression refers to? Might the firm be referring to a 100%
discount?

Let’s solve a similar problem. Let’s say the firm had used the expression 50%+40% discount in their
advertisement. In order to find the discount on a regular price of 100 lira, let’s apply the following steps.

Q6) Step 1: Calculate 50% of 100 lira. Now, use this number to find the sale price after the 50% discount.

Q7) Step 2: Calculate 40% of the sale price you have found in step 1. Use this discount to find the final sale
price.

Q8) Step 3: You had 100 lira at the beginning. Considering the final sale price, what percentage of 100 lira
does it equal to?

Q9) Step 4: Considering the discount amount between the regular price (100 lira) and the final sale price,
what percentage of 100 lira does the discount amount equal to?

As you completed the four steps, you explored the meaning of the expression “50%+40% discount.” You
can now interpret the advertisement above (50%+50% discount).
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Mr. Ahmet wanted to compare the discount advertisements on online shopping sites of the three firms to
their physical shop prices. He found out that the firm K, L, and M respectively advertised 50%+50%
discount, 70%+20% discount and 75% discount on online shopping sites and the discounts were valid for
all products. He identified the products of the same price matching his size and created the following table.

Products Regular 50%+50% Discount 70%+20% 75%
Price Firm K Discount Discount
(Sale Prices) Firm L. Firm M
(Sale Prices) (Sale Prices)
Coat 800 lira
Shirt 500 lira
Trousers 400 lira
Shoes 600 lira

Q10) Which firm has the highest discount percentage? Show your work.

Q11) Mr. Ahmet wants to choose the firm with the highest discount ratio on online sites. Which firm should
he choose? Fill in the blanks on the following table by using the data in the table above.

Products Regular Price | Firm Chosen (........ ) Sale Prices
Coat 800 lira
Shirt 500 lira
Trousers 400 lira
Shoes 600 lira

Q12) You have compared the sale prices of physical shops with the sale prices of online shopping sites.
Comparing these data, do you think Mr. Ahmet should go shopping on physical stores or online shopping
sites? Explain your answer.

Mr. Ahmet thanks you for the extra money in his pocket. ©
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Appendix 2

Interview Form

Q1) What do you think about Black Friday? Please explain.
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