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Abstract
The purpose of this study is to introduce a developed activity which is named CityMap and to present an example
of the implementation and evaluation process of a computer science unplugged activity through this activity. The
aim of this activity is to write algorithms of going from one place to another using step by step instructions. The
rules are also to reach the destination with the shortest way and the least number of steps using correct instructions.
Accordingly, a map and a worksheet was designed to implement the CityMap which is related to daily life and
scenario based. For the evaluation, an answer key was prepared and scoring criteria were determined. Then, the
case study was used as a research method and the process of writing algorithms using step by step instructions of
students was examined by implementing the the activity with 15 sixth grade students. Both individual and group
evaluation were made and for this process game components were used. The findings revealed that, in general,
students could wrote algorithms step by step instructions for the tasks determined in the activity. In addition, during
the implementation, it was observed that using of the gamification made the activity more enjoyable.
Keywords: computer science unplugged, writing algorithms using step by step instructions, computational
thinking, gamification
1. Introduction
In recent years, the concept of computational thinking has come to the fore as computer science has become a
multidisciplinary field and the teaching of programming has spread rapidly at the K-12 education. Computational
thinking, which is described as one of the 21st century skills (Grover 2018; Tabesh 2017), is seen as a basic literacy
skill for digital age learners (Wing 2006). When the literature is examined, the concept of computational thinking
was first put forward by Papert (1980) as computational ideas. According to this, in the most general sense, Wing
(2006) defined computational thinking as problem solving, system design and understanding of human behavior
by making use of the concepts of computer science. In another study, Aho (2012) described computational thinking
as a thinking process that involves in formulating problems so their solutions can be represented as computational
steps and algorithms. On the other hand, the International Society for Technology in Education (ISTE) and
Computer Science Teacher Association (CSTA) published an operational definition about computational thinking.
According to this definition, computational thinking is a problem solving process that includes (but is not limited
to) the following characteristics: -Formulating problems in a way that enables us to use a computer and other tools
to help solve them, -Logically organising and analysing data, -Representing data through abstractions such as
models and simulations, -Automating solutions through algorithmic thinking, -Identifying, analysing, and
implementing possible solutions with the goal of achieving the most efficient and effective combination of steps
and resources, -Generalising and transferring this problem solving process to a wide variety of problems (CSTA
and ISTE 2011). Although there are different definitions of the concept of computational thinking, it is emphasized
in the literature that computational thinking is mostly related to problem solving and algorithmic thinking (Şahiner
2017; Kalelioğlu et al. 2016; ISTE 2015; Bundy 2007). In this context, for this study, computational thinking is
considered as writing algorithms using step by step instructions towards the solution of a problem.
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In the globalizing world, it is crucial to gain computational thinking skills (Barr and Stephenson 2011). In the
Horizon Report (2017), it is stated that computational thinking skill is one of the six subjects that should be
integrated into education at K-12 level. Similarly, in the report published by the European Commission,
justifications for integrating computational thinking into educational programs are presented, such as improving
21st century skills and strengthening employment opportunities (Bocconi et al. 2016). For this reason,
computational thinking has become the focus of studies in the field of education. When the literature is examined,
it is seen that there are different teaching methods for the improvement of computational thinking skill. One of the
popular tools that play a role in the improvement of computational thinking skill is computer science (Grover
2018). It can be said that there are two different approaches in the teaching of computer science: plugged and
unplugged (Brackmann et al. 2017). For plugged; coding and robotics workshops, programming course, various
digital tools and games, and for unplugged; paper-pencil activities, coloring, puzzles and card games can be given
as examples.
Unplugged activities are one of the approaches that provide the teaching of computer science-related knowledge
and skills that have become popular over the past few years. This approach can be adapted to almost any
environment, as it enables educators to carry out their educational activities without the need for electricity,
computers, internet or similar technological tools (Şendurur 2019; Nishida et al. 2009). Researches have shown
that computer science unplugged activities contribute to the acquisition of basic concepts related to computer
science (Hermans and Aivaloglou 2017; Wohl et al. 2015; Taub et al. 2009), support improvement of
computational thinking (Leifheit et al. 2018; Jagušt et al. 2018; Rodriguez 2015), provide an entertainment element
(like a magic show) for the lesson (Bell and Vahrenhold 2018; Curzon 2014) and help to overcome obstacles such
as misconception or negative attitude towards programming (Bell and Vahrenhold 2018; Şendurur 2018).
Additionally, it is possible to come across studies emphasizing that the use of game components for teaching
computer science is an effective source of motivation (Tsarava et al. 2017; Kotini and Tzelepi 2015; Nishida et al.
2009), increases class participation performance (Ibanez et al. 2014; Swacha and Baszuro 2013) and strengthens
collaboration (Li et al. 2013). Also Voigt et al. (2010) state that creating a competition learning environment with
computer science unplugged activities provides a more enjoyable learning process. From this point of view,
CityMap, which is related to daily life, scenario based and includes gamification, was developed. Thus, it is aimed
to present an example of the implementation and evaluation process of a computer science unplugged activity
through this activity.
2. Literature Review
The CS Unplugged (2019) organization, founded by Tim Bell, Ian Witten and Michael Fellows, was the first to
define unplugged activities. They state that the purpose of these activities, which they call computer science
unplugged, is to provide an understanding of the philosophy behind computer science, considering the difficulties
experienced in teaching programming. Although programming is perceived as a difficult and complex process, the
underlying algorithmic structure is actually a phenomenon that exists in daily life. Each of the daily routine tasks
is an algorithm and these algorithms (tasks) are performed after they are modeled in mental processes. At this
point, it is stated that computer science unplugged activities act as a bridge that facilitates this mental process
(Şendurur 2018). Hence, Bell and Vahrenhold (2018) argue that computer science unplugged activities are a fun
and flexible pedagogical approach that does not require any technological tools and are based on learning by doing
and experiencing.
In a computer science uplugged activity conducted with 160 middle school students without programming
experience, a significant increase was determined between the pre-test and post-test scores of the students in terms
of programming and computational thinking (Threekunprapa and Yasri 2020). Leifheit et al. (2018) discussed
computational thinking as algorithmic concepts in their study with 3rd and 4th grade students. As a result of the
short test they applied at the end of each computer science unplugged activity, they found that students' interest
and motivation towards programming were high and they concluded that the game-based computer science
unplugged activity approach was useful in teaching algorithmic computational thinking. Besides that Brackman et
al. (2017), in their quasi-experimental study with 5th and 6th grade students, found that there was a significant
difference between the experimental and control groups in the development of students' computational thinking
skills and reached the conclusion that this difference provided an evidence about the effectiveness of computer
science unplugged activities.
In another experimental study, computer science unplugged activities were applied to students before teaching
block-based programming (Hermans and Aivaloglou 2017). It was found that students used the concepts they
learned about programming more and their self-efficacy was higher. Similarly, Wohl et al. (2015) compared
Scratch, Cubelets, and unplugged activities in teaching computer science to children aged 5-7, and stated that
computer science unplugged activities made more contribution to the understanding of the concept of algorithm
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than others. Taub et al. (2009), in their study with middle school students, affirmed that unplugged activities are
more effective in understanding computer science. Besides these, Nishida et al. (2009), in their study with 10
university students in the programming course, concluded that computer science unplugged activities are a fun
way to understand and learn concepts and provide high motivation. In a three year longitudinal study conducted
with grades 4-6 students, Jiang and Wong (2018) aimed to examine the effects of plugged and unplugged activities
on the development of problem solving skills associated with students' computational thinking skill and their
motivation for coding. The researchers suggested that students learned programming concepts well, gained
problem solving skills, and plugged and unplugged activities both provided intrinsic motivation.
In summary, the findings of the studies indicate that computer science unplugged activities are effective method
in teaching computer science and support the improvement of computational thinking skill such as problem solving
and algorithmic thinking, which are sought in individuals in the 21st century. At this point, it is expected that this
study, which sets an example for the design and implementation of computer science unplugged activities, will
help instructors who are the practitioners, in planning lessons.
3. Method
Case study is one of the qualitative research approaches used to examine one or more situations in depth (Creswell
2009). The focus of the case study is to define an event as it exists, to examine the situation in its real environment
and to describe it in detail (Leymun et al. 2017). Although there are different classifications regarding the case
study in the literature, Yin (2014) divided the single and multiple case studies into holistic and embedded designs
in line with the analysis units. According to this classification, holistic single case study design is used where a
single unit of analysis is involved and a single case is analyzed. For this reason, since the purpose of the activity
is to examine the process of writing algorithms using step by step instructions of the students in the study group
via the CityMap, the study was designed with a holistic single case study.
3.1. Participants
In line with the purpose of the study, convenient sampling method, which is one of the sampling methods for
qualitative research, was used because of easily accessible and applicable (Patton 2014). The study group consists
of 15 (9 girls, 6 boys) sixth grade students who attended the "Coding and Robotics Education" course.
3.2. The Role of The Researcher
One of the researchers, the first author, is also the instructor of the course. In the first two weeks of the course,
different activities were carried out for problem solving and writing algorithms step by step. And then in the third
week, the developed CityMap activity was applied. During the implementation, the researcher only provided
guidance on how to do the activity and and did not make any intervention. In addition, the researcher made an
observation about the students' behavior.
3.3. Development of The CityMap Activity
CityMap was developed as a result of reviewing various projects and literature on computer science unplugged
activities and taking as basis. Especially, the activities were written by Bell, Witten and Fellows (1998), on the
csunplugged.org, in the Information Technologies and Software Curriculum (MEB 2018) and the model was
developed by Nishida et al. (2009) were examined. Based on these examinations, an activity table for CityMap
was created (Table 1).
Table 1. The Computer Science Unplugged Activity CityMap
Activity name: CityMap
Aim of activity: Writing algorithms of going from one place to another using step by step
instructions (go x square, turn right, turn left).
Rules of activity: The rule is, using the correct instructions, to reach the destination with the
shortest way (minimum number of squares) and the least number of steps
(minimum number of code lines).
Learning outcomes: • Solves a problem using the given instructions.
• Writes algorithms using step by step instructions.
Age/Grade: 5th and 6th grade (can be adapted for all age groups according to the
complexity of the given map and tasks)
Individual / Group Work: Both individual and group work
Required preliminary skills: Basic literacy skill
Knowing the basic directions
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Required materials:
Evaluation tools:

A map and a worksheet
Preparation of answer key
Determination of scoring criteria
Designing badges*
(*Optional: can be used as a performance indicator at the end of the
evaluation)

The aim of this activity is to write algorithms of going from one place to another using step by step instructions
(go x square, turn right, turn left). The rule is, by using the correct instructions, to reach the destination with the
shortest way (minimum number of squares) and the least number of steps (minimum number of code lines). The
activity was constructed based on a scenario in order to create sense of story (Bell and Vahrenhold 2018; Kelleher
et al. 2007). In order to establish the relationship between the activity and daily life, daily routines are taken as a
basis according to the scenario. Five different jobs character, namely teacher, police, doctor, taxi driver and
fireman, were determined in the scenario. Later, three different tasks to be done in one day routine were created
for the jobs characters. First task: to go from home to workplace, Second task: to go from workplace to the task
place, Third task: to return home from the task place.
For example; as shown in Table 2, according to the scenario, the teacher lives in no 17, and his/her workplace is
the school. The teacher's task is to go to the museum with the students. He/she will return home after the museum.
In this case, the students who chose the teacher character were requested to write algorithms using step by step
instructions, the way from home to school for the first task, from school to museum for the second task, and from
the museum to home for the third task.
Table 2. The Scenario of CityMap
Jobs Character
Home

Workplace

Task place

Teacher (T)

No 17

School

Museum

Doctor (D)

No 13

Hospital

Beach

Police (P)
Taxi Driver (TD)
Fireman (F)

No 23
No 22
No 28

Polis Station
Taxi Station
Fire Department

Market-1
No 11
No 16

Task (in the scenario)
"Today is the day of sightseeing .. Let's go
to the museum with the students"
"There is a case of injury at the beach ..
Emergency!"
"Oops!! There is a thief in the market.. "
"You are expected from no 11."
"There was a fire at no16 .. Run and run .."

3.4. Implementation Process of The CityMap Activity
Before the implementation of the CityMap activity, the researcher wrote the houses and the tasks determined for
five jobs character and pasted them on the map. During the implementation process, the students were asked to
form groups of five and the students in each group to choose one of the five jobs characters. Since the study group
consists of 15 students, three groups was formed. Later, materials were distributed as a map to each group and a
worksheet to each student, the rules and what to do in the activity was explained. Everyone wrote algorithms using
step by step instructions for three tasks on the worksheet individually in line with the jobs characters they chose
(Figure 1). At the end of the lesson, the worksheets were collected to be checked.

Figure 1. Implementation process of CityMap
3.5. Data Collection and Data Analysis
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In order to collect data, a map and a worksheet designed by the researchers were used for the CityMap activity in
the study (Figure 2). The ways on the map were designed square by square, like a grid. In accordance with the
scenario, buildings and houses such as hospitals, schools, parks, markets, which may be in a city, were placed
around the ways on the map. In order to avoid confusion, door numbers were determined for the houses. On the
other hand, the worksheet is divided into three separate sections for writing the determined tasks and each section
is divided into lines. Small square spaces were added to the edge of each line where the steps are written. Thus, it
was easier for the students to see how many steps (code lines) they did in the task. In order to determine how many
squares the task was completed, it was asked to write the total number of squares at the end of the worksheet.

Figure 2. Map and worksheet designed for CityMap
The data collected via the worksheet was checked with the answer key prepared by the researchers. The answer
key was created separately for the three tasks determined for each jobs character. According to the map, there are
many alternative ways to go from one place to another in order to fulfill the determined tasks. But there is only
one way that satisfies the activity rules. As an example, solutions are given in Table 3 regarding the three tasks of
a teacher.
Table 3. An Example of Answer Key
Task1
Home à School
1. Get out of the home (start)
2. Move forward 1 square
3. Turn left
4. Move forward 3 square
5. Turn left
6. Move forward 3 square
7. Turn right
8. Move forward 1 square
9. Turn left
10. Move forward 1 square
11. Turn right
12. Move forward 17 square
13. Turn left
14. Move forward 11 square
15. Turn right
16. Move forward 5 square
17. Turn left
18. Get in the school (finish)
Number of squares: 42
Number of code lines: 18

Task2
School à Museum
1. Get out of the school (start)
2. Move forward 1 square
3. Turn right
4. Move forward 5 square
5. Turn left
6. Move forward 11 square
7. Turn right
8. Move forward 11 square
9. Turn right
10. Get in the museum (finish)

Task3
Museum à Home
1. Get out of the museum (start)
2. Move forward 1 square
3. Turn right
4. Move forward 6 square
5. Turn left
6. Move forward 1 square
7. Turn left
8. Move forward 1 square
9. Turn left
10. Move forward 3 square
11. Turn rigt
12. Move forward 3 square
13. Turn right
14. Get in the home (finish)

Number of squares: 28
Number of code lines: 10

Number of squares: 15
Number of code lines: 14

While evaluating, it was first checked that the students wrote algorithms using step by step instructions correctly.
If the steps for each task were written correctly and completely, 10 points were given. If it is empty or mostly
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incomplete, no points were given. The errors were grouped under 5 categories: 1- no writing start/finish step, 2mixing direction (turn right/left step), 3- lacking of one or a few steps, 4- counting number of squares incorrectly,
5- using incorrect instructions. If there are errors in the wiriting algorithms using step by step instructions, 2 points
were deducted from 10 points for each category according to these five error categories. Then, the shortest way
(minumum number of squares) and the least number of steps (minimum number of code lines), which is the rule
of the actitivty, was controlled. In this case, students who write algorithms using step by step instructions in
accordance with both rules were given 4 points, 2 points for each rule. If it was written in accordance with only
one rule, 2 points were given.
In case studies, it is recommended to use more than one data collection tool in order to obtain rich data about the
situation under study (Patton 2014; Yıldırım and Şimşek 2013). In this study, the observation technique was used
in addition to the worksheet. The researcher, who was the course instructor, made observations in the study
environment as a participant observer and kept unstructured field notes about students' behavior. The data obtained
from the field notes were used to support the findings.
3.6. Gamification and Assessment Framework
Gamification can be defined as the use of game philosophy, game components and game design techniques out of
the context of game theory to increase motivation and encourage problem solving (Werbach and Hunter 2012;
Deterding et al. 2011; Zichermann and Cunningham 2011). Although teaching via games or gamification basically
has the same structural factors, while teaching factors are integrated into games in teaching via games, game
components are integrated into existing teaching factors in gamification (Çağlar and Kocadere 2015). In other
words, there is no game in the gamification of a teaching environment. Wherein the subject to integrate game
components such as star, badge, level, leaderboard with the teaching environment. Thus, gamification, which is
based on games, yields similar to the effects of games (Huotari and Hamari 2012).
In the researches were emphasized that the game components, which are the source of external motivation, have
positive effects such as providing fun in the learning environment (De-Marcos et al. 2014; Kocadere and Çağlar
2015), increasing motivation (Sillaots 2014; Kocadere and Çağlar 2015, Su and Cahang 2015), ensuring
engagement with the environment and increasing academic success (Ibanez et al. 2014; Su and Cahang 2015;
Hanus and Fox, 2015). Therefore, points, badges and leaderboard were used in the evaluation of the CityMap
activity. For individual evaluation; the answers of all students were checked and after the scoring was completed,
the students who chose each jobs character were compared among themselves. For example; the scores of the
students coded as T-1, T-2, T-3 for teacher were listed and the student with the highest score was given the teacher
badge (Figure 3). If the scores were equal, the total number of errors was checked. For group evaluation; the teams
that got the most badges to their group were determined and written on the board as the leaders of the week.

Figure 3. Badges designed for the evaluation of the CityMap
4. Results
While giving information about the implementation process of the activity at the beginning of the lesson, the
researcher stated that this activity would be like a competition and that they could win badges individually and be
enrolled on the leaderboard as a group at the end of the evaluation. The researcher observed that almost all students
were excited and motivated to do the activity. The worksheets filled in by the students were checked through the
prepared answer key. When Table 4 is examined, it is seen that 6 students in the first task, 4 students in the second
task, and 6 students in the third task wrote algorithms using step by step instructions correctly and completely.
According to this finding, although the number of students who wrote algorithms using step by step instructions
without any error seemed low, when the number of errors was examined, it was found that some students made
almost no errors (f = 1) in some tasks. For instance; while the student with code D-1 did not make any error in the
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first and second tasks, in the third task, he made only one error in the category of counting number of squares
incorrectly. As a result of the observations, it is thought that this situation is caused by the excitement of the
students about the activity.
Written algorithms using step by step instructions by one student in the first task, three students in the second task,
and two students in the third task were determined that most of them were incomplete or the activity was empty.
According to Table 4, the student with the code P-3 completed the first and third tasks without error. When his/her
worksheet was examined in detail, it was seen that he/she wrote only a few lines of the second task but did not
complete it. On the other side, the student with the code D-2 did not complete the second and third tasks, while
the student with the code F-3 student did not complete all three tasks. It was observed that these students were
uninterested towards the lesson.
When the errors made regarding the writing algorithms using step by step instructions were examined, it was found
that the most errors were made in the categories of lacking of one or a few steps (f = 31) and counting the number
of squares incorrectly (f = 22). It is thought that this situation may be due to the long distance between the two
places given in the relevant task or many alternative routes. Because it was observed that the students try too many
times on the map to find the best solution. This situation may have led to confusion when writing algorithms using
step by step instructions. Another situation is that one map was given for a group. Although the map was large, it
was observed that sometimes, it was difficult for students to work on a map with five students.
Other errors related to writing algorithms using step by step instructions are using incorrect instructions (f = 17),
mixing direction (f = 15) and no writing start/finish step (f = 2). However, when the number of errors is examined,
it is seen that almost all of the errors in using incorrect instructions belong to the student with the code of T-3
(Table 4). When the worksheet of this student was examined in detail, it was determined that the student used
incorrect instructions such as turn 5 square top, go up, not the given instructions. It can be said that the student
made these errors because of misunderstanding about the use of the instructions. Similarly, it is seen that the
majority of the number of errors in the mixing direction category belongs to the student with the code D-3. Here,
it is the situation that the student confuses his/her own direction by the direction of relative to the map.
When the completion of activity according to the rule of the shortest way is examined, the number of students who
finds correct solution is 10 in the first task, 8 in the second task, and 12 in the third task. The number of students
who completes their tasks with the least number of steps is 9 for the first task, 6 for the second task, and 11 for the
third task. These findings can be interpreted as students took into account the rules and focused on the activity to
get points.
In addition to this, both individual and group evaluations were made by using the gamification. For individual
evaluation; each jobs character group was evaluated within itself. The students who wrote the algorithms using
step by step instructions correctly by following the rule of the shortest way and the least number of steps were
ranked according to their total scores. In references to Table 4, the teacher badge is T-1, the doctor badge is D-1,
the police badge is P-2, the taxi driver badge is TD-3 and the fireman badge was earned by F-2. During the
announcement of the students who received the badges, it was observed that the students were curious and excited.
For group evaluation; the group / groups that earned the most badges were enrolled on the leaderboard. In this
case, the first and second group earned two badges each, and the third group just one. The two groups, who were
the leaders of the week by getting equal badges, were observed that have shared their pleasure by hugging each
other.
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6
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6
0

+2p

According to
categories total
1
6 11 8
8
number of
errors
T: Teacher, D: Doctor, P: Police, TD: Taxi Driver, F: Fireman
-1: Group1, -2: Group2, -3: Group3
√: Correct and complete, /: Some little errors, X: Empty or mostly incomplete

-2p

2

-2p

-2p

3
5

0

3
1

3
3

1

1

3
1
3

1
1
2
2

5

15

10

8

5

+2p

+
+
+
+
+
+
+
+
-

+
+
+
+
+
+
-

14
6
8
14
0
10
6
12
0
8
10
10
4
14
0

the least number of steps

-2p

mixing direction (turn
right/left step)
lacking of one or a few
steps
counting number of
squares incorrectly
using incorrect
instructions
the shortest way

-2p

√
/
/
√
X
/
/
√
X
/
/
/
/
√
X

Score

+10p

no writing start/finish step

+
+
+
+
+
+
+
+
+
-

+10p

-2p

-2p

+2p

√
/
/
/
X
/
√
√
√
/
/
√
√
/
X

-2p

-2p

-2p

1
4
1
3

1

1

1
3

2

1
1

4

5

4

4

+2p

+
+
+
+
+
+
+
+
+
+
+
+
-

+
+
+
+
+
+
+
+
+
+
+
-

Total score

7

+
+
+
+
+
+
+
+
+
+
-

Rules
Total number of errors

1

+2p

Task3
Errors

writing algorithms using step
by step instructions

-2p

the least number of steps

-2p

mixing direction (turn
right/left step)
lacking of one or a few
steps
counting number of
squares incorrectly
using incorrect
instructions
the shortest way

+2p

-2p

no writing start/finish step

the least number of steps

-2p

writing algorithms using step
by step instructions

mixing direction (turn
right/left step)
lacking of one or a few
steps
counting number of
squares incorrectly
using incorrect
instructions
the shortest way

-2p

√
/
/
√
/
/
/
√
√
√
√
/
/
/
X

Score

no writing start/finish step

+10p

Rules

Score

T-1
T-2
T-3
D-1
D-2
D-3
P-1
P-2
P-3
TD-1
TD-2
TD-3
F-1
F-2
F-3

writing algorithms using step
by step instructions

Table 4. Scoring of Writing Algorithms Using Step By Step Instructions for The CityMap
Task1
Task2
Errors
Rules
Errors

14
12
8
12
0
10
14
14
14
6
12
14
14
12
0

0
7
16
1
8
19
6
0
0
5
7
4
9
5
X

38
28
24
40
6
28
32
36
28
28
36
36
28
32
0
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5. Conclusion and Discussion
The rapid advancement of science and technology, changing needs and expectations have started to differentiate
the characteristics and competencies sought in individuals, and recently some skills such as problem solving,
critical thinking, and creativity have come to the fore. These characteristics, called 21st century skills, are
considered important for social innovation and economic growth, as well as they reveal individual differences. In
particular, many smart systems called industry 4.0 enable data exchanges and production technologies to be
automated and produce higher quality, cheaper and faster. The creation of these automatic systems is possible with
artificial intelligence, robotic systems and various software. Thus, programming has become the new
communication language of the digital world. So, unlike other skills, this has brought to the agenda the
computational thinking skill, the most important feature of which is the opportunity for people to cooperate with
computers (Demir and Seferoğlu 2017). In this context, computational thinking has taken its place in the
development plans of many countries in order that learners can have skills that can keep up with the times (Bocconi
et al. 2016) and started to become the focus of the studies in the field of education.
Computational thinking is a basic literacy skill for everyone, not only for computer scientists (Wing 2006). The
most effective way to improve this skill is seen as programming, that is, computer science (Lye and Koh 2014;
Wing 2011). Because programming is the process of developing an algorithm that will serve to solve a problem
and its implementation (Akçay and Çoklar 2016), and many findings in the literature supported that programming
improves students' cognitive skills (Chao 2016; Gülbahar and Kalelioğlu 2014; Fessakis et al. 2013). However,
when it comes to programming teaching, which is perceived as a complex and difficult process, it is indicated that
unplugged activities are an alternative teaching method for computer science (Thies and Vahrenhold 2016). From
this point of view, CityMap was developed and thus, it is aimed to present an example of the implementation and
evaluation process of a computer science unplugged activity through this activity. In line with this purpose,
CityMap activity applied to 15 sixth grade students and the process of writing algorithms using step by step
instructions of students, which is considered as computational thinking skill, was examined.
When the process of writing algorithms using step by step of students was examined; it was determined that most
errors were made in the categories of lacking of one or a few steps and counting the number of squares incorrectly.
It is thought that this situation may be due to the long distance between the two places given in the relevant task
or many alternative routes or the use of a map by five students. Other common errors are using incorrect
instructions and mixing direction. Almost all of the errors in using incorrect instructions belonged to one student.
This situation indicates that the student does not understand the instructions. It can be said that in future studies, it
may be beneficial to present the instructions to the students in written form, such as supported by visual examples,
as well as verbally expressing them.
Similarly, it was determined that the majority of the error of mixing direction belonged to another student. When
the student's answers were examined in detail, it was understood that the student confused his/her own direction
by the direction of relative to the map. In a similar implementation, it is thought that giving a map to each student
will be a solution to this problem. Another result is that most of the students have reached the solution with the
shortest way and the least number of steps, as required by the rules of the activity. This indicates that the students
can understand the rules and use the instructions correctly.
In addition to these, while giving information about the implementation process of the activity at the beginning of
the lesson, it was observed that almost all students were excited when it was stated that they could win badges
individually and be enrolled on the leaderboard as a group at the end of the evaluation. This finding indicates that
the game components help to make the lesson more fun. Hence in the literature, it is asserted that the inclusion of
gamification and entertainment elements in unplugged activities is an effective source of motivation (Bell and
Vahrenhold 2018; Tsarava et al. 2017; Voigt et al. 2010). As a conclusion, in this study, it was presented an
example of the implementation and evaluation of a computer science unplugged activity and some suggestions
were made for the implementation of this activity. In future studies, the effects of these and similar activities on
students' computer science achievements or computational thinking skill can be examined.
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