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Abstract: In this paper, we developed a presentation software for being used in web
programming language course. It has functions to display sample source code of web
programming language, edit it, and display its execution result in one slide. The reviews by
nine teachers proved its efficiency in programming language teaching. By evaluations, good
results were obtained for the functions that enable programming classes to be more
interactive between the teacher and his/her students.
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1. Introduction

1.1 Backgrounds

Presentation software and devices are commonly used. The most popular presentation tool
is Microsoft PowerPoint [7]. However, various presentation tools that solve some
weaknesses or problems of PowerPoint have been developed and used recently; for
example, Tablet PC-based presentation system [1], presentation system with Mind Maps
which introduces a spatial organization [5], or a system with index cards that are printed
with slide content [8].

In a class of programming language, teachers often show a sample code with presentation
tools, and then students work coding. To make students imitate sample code is a popular
teaching method. Students do not often understand how the code works or imagine the
execution result of the code, if the teacher shows only the code. Because of that, teachers
should display the result of the sample code at the same time. However, this method has
some problems;

Negative effect of split-attention by changing applications

Generally, teachers change two applications (presentation software and the programming
environment tool) to display sample code (with explanation of code) and the results. This
method separates the explanatory information from the results of executing codes, which is
considered to cause the negative effect of split-attention [2] in students. Owing to this, the
teaching method, frequently changing applications is not adequate.

Teacher’s effort of preparing lectures

An experiment conducted with dual screen operation reduced the frequency of application
change than those with single screen [3]. They tried to reduce the negative effect of the
split-attention by using dual screen. They used tools of the popup object that corresponded
with explanation and the executing programming steps. However, in that study, teachers
have to set the popup object. This may be hard for teachers.

Lack of interactivity in the lecture with screenshots

The other method to reduce the frequency of change on a screen is to display both the

sample code and the result in one screen at the same time. However, these screenshot cannot
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be edited during the lecture. That is to say, modifying the sample code during a presentation
is not easy. This is considered to be a barrier for interaction between the teacher and the
students in a class.

1.2 Purpose of This Study

In this study, we developed a presentation software with the following features:
Reduction of the negative effect of split-attention

We aimed to reduce the effect of split-attention by displaying both a source code and its
results of execution without changing application.
Support the interactivity between the teacher and his/her students

Sample code can be edited even when teachers are operating presentation. This function
enables teachers to make lectures more interactive.
Reduction of the effort of preparing lectures

When teachers teach a programming course with presentation software, they have to edit
both presentation slides and sample code, to be displayed in different application. This
software enables teacher to edit them in one file at the same time.
Reduction of the operation between applications

With this presentation software, teachers can display both the sample code itself and the
result of executing it. This function enables teachers to display them without worrying to
change application for displaying both.

2. Feature and Function of the Software
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2.1 Feature of this software

This presentation tool has an “environment” of
editing or executing sample codes in a slide. The
result of executing a sample code is displayed in
the same screen.

When we make presentation slides, we edit text
file with the Wiki-like notation. This notation was
previously proposed [6], but now it is expanded
with new functions.

An example of the layout of this tool is shown in
Figure 1. “Code box” is an area to display or edit Figure 1: Layout of a slide and
sample codes. “Execution box” is an area to components
display the result of executing the sample code.

Users of this software can display in execution box the result of the sample in code box. It
is possible to edit this sample code without another application while displaying slides. It is
possible to reflect the edited code in execution box with one click.

(Area for displaying the
results of programming code)

{Exccutinn Box

(Area for displaying or
editing sample code )

Code Box ‘

2.2 Components and functions of this software
Code box
We can display editable text areas using what is called “code box”.
We choose for each code box the what specific programming language to execute when
we make presentation file. HTML/CSS/JavaScript are available.
Execution box
“Execution box” is the component which displays the result of executing the codes.
Execution box is made of the “iframe” , one of the HTML element. That is to say, HTML
for showing results (HSR) is displayed there.
Executable code is executed and displayed in HSR.
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Teachers who use this software have to prepare the HSR files before making slides. In
Figure.1, “dummy.html” is displayed in execution box. It is an empty HTML file.
Execution button

Execution button (with the label “execute”) is displayed below the code box. When
execution button is pressed, an executable code in the code box is executed, and the result is
displayed in execution box.

These “execute code function” enable teachers to edit sample codes, and execute them in
the same slide.

2.3 Consideration of the functions

Basically, the codes to be executed in this software are not limited, even if they include an
unsafe code what is called infinite loop. This is because it is for teaching purpose, and due to
the fact that since teachers have enough programming language skills. Besides, it is also for
the purpose of teaching the unsafe code to students.

The result of execution “overwrites” results, not “appends” results. This is because in
appended mode, students may be confused what code causes the given results. Therefore,
we choose the overwritten mode in this software.

3. Software Reviews by Teachers

3.1 Procedure of Experiment
To prove the efficiency of this software, we Pre Questionnaire ]
conducted experiments for review. Subjects
were nine people who have experience v
teaching computer classes in universities. The |Micro Teaching Wmmer
experiment includes micro teaching session E—
and usability test, with pre/post questionnaire.
These procedures are shown in Figure 2.
Before starting the experiments, an
experimenter explained subjects how to use
this tool, and let them use it for several

S Experimentee
minutes. After that, subjects were requested Usabllity Test —
to fill in a pre-questionnaire. —

Experimentes 1

In micro teaching session, the experimenter
taught a section of a programming course to a
subject. The content of the class was
“Introduction to CSS”, which includes the
grammar of CSS with displaying examples. Post Questionnaire ]
The experimenter did not display only one Figure 2: The procedure of an Experiment
sample, but also showed another related
sample (for example, examiner replaced class selector of CSS with other one in a sample
code) by the function of editing codes.

The course target was university students whose major are not computer science. We
chose this content because sample source codes are collaborated with HTML and CSS.
Subjects were provided with a paper handout of slides and a pen. They can use a computer
with this software that has the same slides as the teacher does. They can watch slides on the
computer and try to use this software, for example, type source code and display its
execution results.

In usability test, subjects were requested to repeat teacher’s operations in micro teaching
session with this software.

Later, subjects were requested to fill in a post-questionnaire.
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3.2 Results of questionnaire
In the pre-questionnaire, all subjects used presentation tools to show slides and application
software to give their lectures. They had to switch the presentation tool and application
software to display. The score of the question on whether or not the changing application
causes interruption for lecture was 3.67 (SD: 1.05), which has a wide deviation.
Results of post-questionnaire (scored by 5 points: 5 are very good) are shown in Figure 3.
Questions 1-4, related to visual issues, scored low, because of the small size of characters.
Questions 6-8 and 10, those that are related to the main purposes of this paper, scored over
4 points in average. They are appreciable results to evaluate. However, Question 9 did not
score high (3.89 in average) compared with other questions. This result is considered to be
due to the lack of displaying area. In the case that three or more boxes are included in one
slide, to avoid the use of small characters, we deal with the shortage of displaying area by
scrolling up and down. Consequently, there is no way but to use scrolling slides in order to
deal with this problem.
Free comments on post-questionnaire are shown bellow.
e Display slide without scrolling (5 persons)
e  Show error message (3 persons)
e  Support other language (2 persons)

3.3 Considerations
Displaying of Slides

In programming lecture, characters in screen tend to be small. This experiment is not an
exception, the results related to visual issues in questionnaire, did not score well.

When implementing new functions in screen (execution box in this case), the area to
display conventional content (sample code in this case) become inevitably small. To solve
this problem, we should use larger, more high-resolution screen or use two or more screens.

1 2 3 4 5

1.Suitable size of characters in screen 4‘ 344—1—
2.Suitable size of character in code box —4 3.67—
3.Suitable size of execution box ’—' 3.89—

4 Suitable layout of slide with execution function —4 3.44—T
5.Visible of syntax highlight %4.33*

6.Efficiency of displaying result of executable code ’—4 478
E [ [ \
7.Enhancement of student’s understandings with editing 4.56
function during class :

8.Ability of interactive lecture with editing function "1 4.33—

9.Usability of displaying or editing code without application | 389
changing ‘ ‘ ‘ ‘
10.Teaching smoothly with editing codes and displaying \ 411

result, making the lecture understandable for students ‘ .

11.General efficiency of this tool. —‘ 4.44

Figure 3 : The result of a post-questionnaire by 5 points (5: very good)
But this is a solution based on hardware. It is difficult to solve it via software.
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Functions of Execution and Editing

Because question 10 scored high, teachers evaluated that this software is good for
reduction of split-attention. And question 8, related to the teacher-student interactivity, also
scored high, so this software is evaluated as an interactive tool between the teacher and
his/her students.

Free comments

A problem of scrolling is mentioned before.

Function of displaying error message may be solved by a debug tool. Firebug, that is an
add-on of Firefox, is a tool of notifying error of HTML/CSS/JavaScript, et cetera [4]. But at
present, it appears unclear messages with this software, so some modifications are required.

To support other languages, we may use “ideone API”. It is an online compiler and
debugging tool which allows to compile and run code online in more than 40 programming
languages|[9] . These results are able to be displayed in web page.

4. Conclusion and future study

4.1 Conclusion

We developed a presentation software for being used in web programming language
courses. It contains the function to display sample codes of web programming language,
editing these codes, and display the executed results of these codes.

According to teachers’ review, this tool is efficient for interactive lectures between
teachers and students. However, scrolling slides derived from the shortage of displaying
area did not evaluate good.

4.2 Future study
Evaluate the impact of students’ split-attention

Though this software has been evaluated by teachers, evaluation from the point of view of
students is not enough. It remains unclear whether or not this software reduce the students’
split-attention. We plan to assess those on an experimental lecture.
Implementation of the additional function

This web application has also the potential to work on the net. With web server, students
will be able to post the code to be checked by teacher.

This software is based on the presentation software of the same authors [6]. That is why it
is easy to adopt multi-screen environment.
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