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Abstract

This paper reports on an experiment teaching educational programming language, Dolittle, to non-CS

major students with storymaking approach. The Dolittle program offers an environment that enables

students to code in Korean. This makes the students easily represent their ideas in the computer. In the
experiment, students learned programming language, Dolittle, through creating their own stories. The

preliminary results conclude that introducing the Dolittle program to non-CS major students with

storymaking approaches has tremendous potential for encouraging students’ motivation and

furthermore developing students’ learning achievement in the future.

1. Introduction

Many researches show that computer
programming languages help to develop
students’ problem solving ability and analytical
skills [7, 11, 15]. However, the opportunity for
doing this seems limited to the students who
are in engineering and science majors, because
they will have several required computer
programming courses in either first or second
school year. We argue that social science and
liberal arts major students also need
programming competences because it would
enhance and develop creative thinking,
problem solving, and communication skills to
handle changing situation for 21¥ century
global knowledge economy ([10]. A recent
Korean Ministry of Education white paper,
Adapting Education to the Information Age,
has mentioned the importance of information

and communication technologies in K-16 and
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life long learning [10]. Parallel to this call,
Korea University offers several elective
courses from science and engineering
departments to non-major students as liberal
arts courses. Since programming is not their
primary interest, it is necessary to teach
programming language to non-Computer
Science (CS) major students in a new and
untraditional way [6, 9, 12]. In this paper, we
first present Dolittle supported by Korean
language with 1:N multi-reserved words
characteristics and then discuss the resuits of
the experiment with non-CS major students
with Dolittle. Lastly, our conclusion and future

directions will be provided for further study.

2. Dolittle Program Supported by
Korean Language

The object-oriented educational programming
language, Dolittle, is originally developed by
Dr. Susumu Kanemune for the purpose of
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programming education in Japan [13, 14].
Dolittle program used for this experiment
enables students to write coding in Korean
language. This has developed at the
Educational Programming Language (EPL)
group at Korea University. The EPL group
implemented not only simple Korean language
localization (1:1 language exchange), but they
also developed a set of 1:N multi-reserved
words [5]. There are two reasons for
developing I:N multi-reserved words [5]. First,
it can support a Korean language characteristic
which has various endings of a word. Korean is
a highly inflected language, especially the
ending of a word based on the age group.
Second, 1:N multi-reserved words are Adesigned
to consider learner’s differences, preferences,
and applicable fields based on their various
backgrounds. Table 1 shows a sample set of
1:N reserved words.

Table 1. Sample Set of 1:N Multi-reserved Words

English | Current - 'jqpan‘ggsﬂaﬁq Aldc;l'—-y‘ 1:N

Command|Command| i~ " gét

Turtle A [ HB/AS0I

Timer ELOIDH |EHOITH/ AL
Ols/0l=5t1/01=8121/0l
S3ICH/0IS8 0
SH0I/SH0II/SEOICH

moveto ols f%ﬂ&'ua =
S201/8212/8710/82
o

position | 1 XI8HCH AR/ XSO/ XI8ICHA

Xista/91x81I

AECH/BEW/ZE/EY

hide | 2&CH |55
show 20ICt |20ICH=ICH/E0l1
SE/MESI SRR
. . |men/ama
paint | AEBC | m sy msiya st/
a2 )
ey Y
scale | RUBDL 1oy 51 0/ thston

gi/et/gsn/en
HEZIDI/NS22AULY
HE2=2011/
HER2IHAE22IMC
ANRZIDI/NBZ 2L
AES2IID

closepath | 2|

LA/ A BICH B M BLCH S
&3t D
GBI/ GHCH/ B &/
=g

us/ptE S/t S0 et
=8t 0/81=3810
0lcHet/01 e/t X3}

X AXNEWHZARNE?/x F

looks By

repeat | Er=8tCh
then oletet

xpos? |xHXS?

5=?
AX=? YR=2y X
yoos? |y #1z1=? yE:fl_./Jli-r{il._./y S
The previous experiment showed that

programming with this 1:N multi-reserved
words helped learners to concentrate on
solving problems rather than stiéking to the
reserved words’ errors [5]. For this study, we
also used the Dolittle program which support
1:N multi-reserved words because this helps

_ students to program natural language style

programming beyond common programming
languages’ rigid characteristics [1, 16].

3. Experimental Design

3.1 Purpose

The way to learn computer programming
language has dominantly been based on
manual-based teaching [2, 3, 4, 8, 9]. Several
studies show ‘the way to teach computer
programming should be changed with a
different way [6, 9, 12]. One of the complaints
about introductory computing courses is that
programming is too abstract and not anchored
in a relevant context [9]. Therefore, students
easily loose their motivation to learn
programming in the future. In this study, we
designed to teach Dolittle Program with
storymaking approach. We believe that this
approach will provide more meaningful
leaming environments for non-CS major
students. Because programming is not a
primary interest of the students, it is essential
to design the experiment with open-ended
topics such as making their own stories through
programming process [12].
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3.2 Participants

58 students who have taken the World
Represented with Data course at Korea
University participated in this study. The
students consisted of 39 male students and 19
female students. 85 % of the participants (49
students out of 58) were freshman and
sophomore. Figure 1 shows the grade
distribution of the participants. Participants
consisted of non-CS major students such as
social sciencés, business, education, biology,
sciences, humanities, and literatures. All of the
participants were intermediately experienced
computer users, but only 14 students responded
they have an experience to learn programming
before. The distribution of the
participants is shown in the Figure 2.

major

O freshman
®sophomore

Ojunior

O senior

3.3 Procedure

Our methodology included an initial survey on
the participants’ background of Computer
Science and computer programming languages,
three two-hour experimental lessons of Dolittle
program, and the final survey which is
consisted of the same questions with the initial
survey in order to see the changes of
participant’s perception. Both initial and final
survey questionnaires used in the experiment
was adopted from the media computation

.Course for non-majors [8]. In the final survey,

we also asked the participants what they think

about learning computer  programming
language through storymaking approach in
terms of motivation and achievement. To help
non-CS major students to learn programming
with meaningful contexts, we designed and
developed an innovative instructional method
called learning programming by making stories.
Table 2 shows the four steps in terms of the
goals of storymaking, learning objectives, and

the tasks of the Dolittle program.

Table 2. Four Steps for Dolittle Learning

S0 vip.andYask. <30

- GoalsiT -

Biology

W Business

O Others

0 Education

® Humanity and

Languago
@ Soclal Scioncos

Write a story
students want to | How to use basic syntax of
create or choose a | the Dolittle program

1 topic from several
stories  instructor
offered

O  Run Dolittle

How to (1) create object, (2)
use method of a object
(function), (3) use the Turtle
object - forward, tumn, move,

Figure 2. Paiticipants’ breakdown by major

Compose a scene
of the story to be
STEP | animated (e.g.
2 define characters,
create
background) -

looks, penup, pendown,
color, and (4) create new
object by using turtle object

- makefigure

O  Create characters to be
hero or heroine

O Create  backgrounds
such as tree, river, sun
etc.

Define each
STEP | character’s action

3 and write code for
the characters'

How to (1) use a simple
repeat statement, (2) create
a_method, (3) use Timer
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movement Object, (4) use GUI Object

- textfield, button

O Create  backgrounds
using repeat statement

O Create methods of
character’s action using
Timer Object

O Create a scene fitle
using GUI object

How to use (1) repeat

statement, (2) conditional
statement, 3)
communication among
objects
Complete the story
STEP | by making the | O Arrange the characters’
4 order of each action based on the
character's action defined functions
O Use repeat and

condition statement
O Create a Play button
using GUI Object

4. Results and Discussion

The results and analysis have been done and
some discussions have been made throughout
the participant’s written responses from the
surveys.

4.1 Comparison of Initial and Final Survey
Results

This section describes the comparison of the
survey results at the beginning and the end of
the experiment. First, Table 3 shows the
responses from the question: What is Computer
Science to you? As shown Table 3, the number
of students who think CS is programming is
increased. The majority of the students think
CS is use computer for some purposes in both
initial and final surveys.

Table 3. Definition of CS at the beginning
and the end of the experiment (raw count)

ézlrt; ::’ Final Survey

Don’t know 7 3

How

computer 18 12
works

Programming 4 13

Use

computer for 25 28
some

Scary and
tough

Required

elective 1

course

Web and the

Internet

As shown Table 4, 31 students think Computer
Science is about problem solving. After
learning the Dolittle program, there is a slight
increase of positive thinking and decrease of
negative thinking on CS.

Table 4. More definitions of CS at the
beginning and the end of the experiment

Whatis | PP | | Positiv | Negativ'
CS to you? Solvi 5 :81,« el e,
ving | .

Initial

survey 31 19 2 6
responses

Final

survey 31 20 3 4
responses

Six-hour Dolittle lessons would not make
students’
Science and

significant influence to the

conception of Computer
programming. However, we believe that this
will be an important cornerstone for further

longitudinal studies.

4.2 Dolittle Lessons

This section shows a sample work from the
classroom assignments at the end of the lessons.
A freshman female college student from
communication department created a love story
between a bear and a raccoon dog. First, she
created a bear, a raccoon dog, and several
objects which she wanted to be in her story.
Then she programmed the objects to have
actions. Lastly, the story was completed by
defined functions. Figure 3, Figure 4, Figure 5,
and Figure 6 shows the stories and its coding
pages in turn.
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Figure 3. Student’s sample work in the
execution window
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Figure 4. Student’s sample work in code
window

I (WDl

Figure 5. Student’s sample work in execution
window

Figure 6. Student’s sample work in code
window
We also asked them whether the Dolittle
program is easy to learn comparing to other
computer programming languages. As shown
Table 5, 69% of the students responded that
Dolittle is easy to learn..

Table 6. Final Survey Responses

Easy Difficult No response
Raw count 40 15 3
Percentage | 69% 25% 5%

Most students who answered positively
explained that the reason they felt easy for
leaming Dolittle was because they could write
the program in Korean. Unlike learning other
programming languages, Korean coding helps
students to remember the reserved words and
furthermore to feel much familiarity to use. The
set of 1:N multi reserved words also offers
students the programming coding environments
to express the students’ idea with flexibility.

4.3 Impact of Storymaking approach

This section includes how students think about
a new way of learning the Dolittle program. We
designed and developed the instructional
method called learning programming making
stories. Students learned the Dolittle program
by making their own stories. Figure 7 shows
the 90% (47 students) out of the students who
answered (52 students) on this question thinks
learning programming by storymaking was
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meaningful and helped them to code. This
shows strong evidence that students learn
better when they are in a leamner-centered
contextualized environment.

10%

56%

Moaningful lsarning 8 help coding
O nothing rolated to O bothering
Hna

Figure 7. . Student’s responses on
storymaking instruction

5. Conclusion

This paper reports on an experiment teaching
educational programming language, Dolittle, to
non-CS students by making story. The results
show , that this new way of learning
programming is very effective to encourage
students ‘who are already de-motivated at the
outset. Furthermore, the Dolittle program
environment that enables students to code in
Korean makes the students easily represent
their ideas in the computer. Therefore, the
rigidity, one of the common popular difficulties
of leaning to prograin [3, 15, 16] is solved
when students learn the Dolittle program.
However, the limitation of this study, such as
its small subject pool, prevented us from
getting any clear distinctions between the
initial and final surveys. For a more general
standpoint, we believe that our very
preliminary results support the conclusion that
introducing

educational computer

programming language to non-CS major

‘students with storymaking approaches has

tremendous potential for encouraging students’
motivation and- furthermore developing
students’ learning achievement in the future.
Lastly, for further study, a larger sample size
should be utilized to provide a good foundation
for a detailed statistical analysis. Another way
in which this research could be fruitfully
extended would be through a longitudinal
study (e.g., following a programming class
through an entire school year), in order to
programming
language embedded into an entire year’s

measure how educational
curriculum contributes to student learning over
time.
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