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Abstract

A lecture course is provided by projecting slides on contents of the lecture course on a screen and the grammar in
textbook and JavaScript program examples are explained in a lecture course on programming. It was then
followed by explanation with materials describing program examples to practice the grammar and exercise
problems. We conducted exercises to prepare programs in exercise problems with reference to the program
examples. Instructions were given to complete the program during the lecture course as soon as possible, and the
students were asked to submit the program and report files using the functions of e-learning. During the 14th
week, each student was asked to prepare a program of voluntary subject he or she came up with, execute it and
evaluate one another. With reference to the results, they were asked to correct them by the final 15th week and to
evaluate one another again in the 15th week. The degree of term recognition and awareness were investigated
before and after the lecture course. This article reports on the results obtained regarding this information on
JavaScript programming. Then the difference between JavaScript and PHP programming is reported by
comparing them with the results regarding PHP programming reported previously.
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1. Introduction

At present, blended learning is used mainly in institutions of higher education in order to make lecture course
effective, efficient and attractive (Bersin, 2004, Miyaji, 2009). The author works on college education to nurture
problem-solving abilities by incorporating manufacturing and evaluation in activities (Miyaji, 2005). It has been
suggested that lectures should be supported with increasing the opportunities for various students to learn so that
they can make preparations and do reviews “whenever and wherever” with individual support (Central Council
for Education, 2012).

As a part of such support, the author reported that implementation of blended lecture combining lecture course
organization note, e-learning (learning with lecture slides, learning with exercise problems, mutual learning and
evaluation using materials prepared by the students), small tests and so forth was effective (Miyaji et al., 2005).
We also reported that the effect could be further improved by increasing the interactions with the teacher when
degree of understanding survey was incorporated (Miyaji et al., 2007).

Several methods to deepen students' understanding in programming class have been proposed. Takaoka et al.
(2008) have designed and developed Java programming online course materials and conducted classes in
blended style and ‘fully e-learning' style. They found that it is important that guidance and face-to-face sessions
should be conducted in a suitable fashion, in addition to well-designed coursework, to achieve ‘fully e-learning’
successfully (Takaoka et al., 2008). Taniguchi (2011) designed and implemented Visual Basic Programming so
that students could collaboratively learn by sharing information during the process of creating programs. She
found that there were more opportunities for students to read the code of other students, and they were able to
learn collaboratively while receiving positive stimulation and influence (Taniguchi, 2011).

Methods to deepen the understanding in PHP and C programming lecture course have been proposed. Of these,
blended lecture has been reported to be effective. The report discusses implementing collaborative learning and
evaluating the works (Miyaji et al., 20144, Shinkai et al. 2011). It also reports on activities that help improve the
awareness (Miyaji, 2013, Miyaji, 2014b). Characteristics of various student groups have been reported as the
results of cluster analysis of awareness related to programming abilities and classification of awareness and
students (Miyaji et al., 2014c). It was found that awareness related to abilities improved after the lecture course.
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Of all types of awareness, it was found that the awareness related to programming improved better than the
awareness related to general abilities. It is necessary to learn whether the awareness related to general abilities
did not improve because the assignments were difficult, or whether the awareness related to general abilities
does not improve much in programming.

We examined and implemented the media necessary for JavaScript programming lecture course using e-learning
as blended lecture. A class was provided by explaining the answers to the previous assignment first, followed by
the lecture on the day’s grammar and processing details using slides. Materials describing example exercises and
exercise problems on the day’s contents are then distributed, and explanation on the materials was given using
slides. Exercise problems to prepare programs with reference to the grammar, processing details and example
exercises were presented later to let the students exercise. JavaScript programming is easier than PHP
programming. Exercise problems in JavaScript programming were easier than that in PHP. The students were
asked to prepare programs of their own voluntary themes by the 14th week, and evaluate their programs one
another in the 14th week as collaborative learning. Then, they were asked to repair the programs with reference
the evaluation results by the 15th week and to evaluate their programs one another again at the end of the term.

In this paper, the degree of term recognition and awareness were surveyed in JavaScript programming to learn
the degree of improvement. It was also analyzed by significant test whether the term recognition and the
awareness related to abilities improved. We report degree of change using their results. Regarding the awareness
related to general abilities, we compared JavaScript programming with PHP programming on the degree of
improvement. We also show the results.

2. Lecture Course Design and Contents

As blended lecture, 15 of 90-minute lectures were given in an optional course on programming in junior-level in
faculty of information science at University A. Table 1 shows the details about lecture course and lecture course
plan. After 15 lectures, final examination was given to motivate the students and check the degree of their
understanding. There were 21 students. Instructions were given from the instructor and TA during practices.

Table 1. Lecture Course Plan for JavaScript Programming

Lecture course e—leaming
T
i No. of Distributi N: EDSF ex;r: e WVolunt Survey|
Lesson contents i on Textboo pag p ary | Small | of term| Attitude [Download: Program Evaluation
m lesson 4 N of the | program ble | test i . H Repaort heet
e slides, docUMEN textbo and |Proble; test :recognit! survey ing: practice shee
t X m ion
ok practice
Manual Lecture
. of the Small Fourse
1|About a technigue to support WWW 32 Chpl 14 Pre Pre plan, Pre
lesson test Evaluati
uation
plan sheet
X Report . .
2|11 Basics of HTML, 1.2.1 3HTML tag 14 Chpl | 7 E"E;C'“ for P“itm P“j““
exercise
14 Tables, 1.5 Frames, 1.6 Forms, 1.7 34 Chol 12 Exercise Practice | Practice
Receipt of data, 18.1.9 Basics of CSS P 2 2 2
4{110-113 Various styles 22 Chpl | B E"egc'se P"‘Cst'ce ngt'ce
5(2.1 Display of the letter in JavaScript 5 Chp2 | 4 E"ET'SE P"‘it'ce Pmit'ce
22-25 Reference setting of the property 20 Gho3 g Exercise Practice | Practice
and method in JavaScript P 5 5 5
31-35 Vanlables. Tvpe of the variable, 24 Ghp3 12 Exercise Practice | Practice
Four operations 5] 5] 5]
36-38 relational operators, logical . . .
§|operator, 41 4.2 Branch sentence (If 23 Ghp3.4 @ 14 E"E;C'se P"‘C?t'ce Pm?"ce
sentence)
43-46 Repetition sentence (for sentence, 18 Chod 8 Exercise Practice | Practice
while sentence, switch sentence) P g g g
10[5.1-53 Definition and call of the function 13 ChpsS | 8 E"egc'se P"‘gt'ce Pm;t'ce
61-65 Array. Character string, Exercise Practice | Practice
n Mathematics function 2 Che6 12 10 10 10
12 ?'1._?'6 Window, Document, Form, Element 49 Chp7 16 Exercise Manual Manual Practice | Practice
object 11 11 11
. R Report of
13 77-712 Location. DOM. and Object of 32 Gho7 10 Desien volunta Self
others, Making the program of the problem P € i evaluation
problem
Peer
14 An evaluation and correction of the Progra Voluntary evaluation,
program of the problem m problem Others
evaluation
Peer
15 The reevaluation of the program of the Corre Post Post Voluntary Voluntary ievaluation,
problem, making the report ction problem  iproblem  {Qthers
evaluation
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21Purpose and Objective of Lecture Course

On today’s internet, web services are provided by dynamically operating programs such as CGI on the web
server and making changes on the webpages. The purpose of this lecture course was to learn the JavaScript
language, which is popularly used in CGlI, and become proficient in basic operation of the program as well as
dynamic homepage preparation.

The following objectives were set: (1) Understanding the relationship between server and client, (2)
Understanding the Web services, (3) Learning how to use JavaScript, and (4) Learning how to prepare CGls.

Activities to research, ponder, create, evaluate and correct were also included in lecture course to improve the
problem-solving abilities necessary in society.

2.2 Structure of One Lecture

As the structure of the class, lecture was given for approximately 35 minutes using slides based on the grammar
and process details in the textbook (Anku, 2011) for the day. Then materials describing the example exercise
program and exercise problems on the contents for the day were distributed. Based on these materials,
explanation was given on the program using slides for approximately 10 minutes. Then with reference to the
grammar, program examples in example exercise and execution examples, the students were asked to practice by
presenting an exercise problem to develop programs (approximately 45 minutes). They were allowed to execute
and check the process flow and execution results with reference to program example. Those who successfully
develop programs for the exercise problem were asked to submit the program and report file to LMS.

2.3 Details of Exercise

As exercise, 2 problems to develop JavaScript programs related to the chapter discussed in the lecture were
given. One problem was similar to the program example which could be developed by making slight changes to
the program example. The other was an application problem for it.

The students were instructed to submit at least one program in one class, and to develop programs for both 2
problems if they had time. Students were asked to submit the file of the program and another file which was an
A4 form report, when a student finished a program. The information described in the report included the
program list, execution results and discussion. The grades were given as overall evaluation on submitted
materials including exercise problems and assignments as well as regular tests.

During the 13th class, an exercise to design and develop programs such as card games, horoscope, and arithmetic
learning that other people can use by using control statements, array and so forth as voluntary themes was given.
The flow for the process is described as follows: Voluntary theme exercise was explained during the 12th class
with instruction to make preparations so that the program to prepare through data input can be designed and
developed in the next class. During the 13th class, the students (1) developed programs. After distributing the
forms to evaluate the others in the 14th class, they (2) executed the developed program, (3) evaluated one
another, and (4) corrected the program with reference to it. During the 15th class next week, the students (5)
executed the corrected programs again, (6) evaluated one another again, (7) checked if they were corrected
properly, and (8) wrote and submitted reports.

2.4 Description of E-learning

The following were prepared and made available as e-learning functions: (1) Material downloading (lecture
course plan, evaluation sheet, framework for exercise report, form for explanation of voluntary themes,
framework for report on voluntary themes), (2) Uploading of submitted materials (evaluation sheets, exercise
reports, programs, reports on voluntary themes), (3) Bulletin board, (4) Mail.

25Details about the Media Used

he following media were used to give lectures: (1) Textbook, (2) Documents describing lecture course contents
and plan, (3) Slides explaining lecture details and plan, (4) Lecture slides, (5) Forms describing program
examples and exercise problems, (6) Slides describing program examples and exercise problems, (7) Documents
describing voluntary themes, (8) Evaluation sheet file, (9) Report form file, 10) PC, and (11) e-learning.

3. Analysis Results

A survey on degree of term recognition was conducted to give classes on JavaScript programming and know the
changes in amount of knowledge, and a survey on awareness on abilities was conducted to know the changes in
awareness. The survey data were analyzed using significance test to explain the results. The rate of exercise
problem report submission was surveyed. The results on the degree of term recognition, the awareness on
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abilities and the rate of exercise problem report submission are explained. They were compared with the results
from PHP programming lecture course.

Hereafter, a null hypothesis is that two values to compare are equal. An alternative hypothesis is that two values
to compare are different. It is considered that there is significant different with significance level 5% in the
significance test results. Symbols m, SD, t, and p indicate average, standard deviation, test static and the p value,
respectively. In addition, significance levels 0.1%, 1%, 5%, and 10% are indicated as ***, ** * and +,
respectively.

3.1 Results of Survey on Degree of Term Recognition in JavaScript

Survey on degree of recognition on 72 terms [6] was conducted twice before the lecture course (Week 1) and
after the lecture course (Week 15). These 72 terms were selected among the index as important terms appearing
in the textbook related to the JavaScript programming lecture course.

The degree of term recognition was evaluated in three stages of “1. Don’t know the term, 2. Don’t know in
details but heard of it, and 3. We know the term.” The average degree of term recognition before and after the
lecture course mpre and mpost were 1.49 and 2.29, respectively. A student attending a lecture is 21 people. Three
students lack response in either pre or post surveys. Analyzation is done for 18 students that replied in both pre
and post surveys in the following.

The result of paired t-test on the degree of recognition of 72 terms before and after the lecture course showed
significant difference as shown in lowest row of Table 2. As the overall degree of recognition increased
significantly after the lecture course, it was indicated that the overall amount of students’ knowledge on
JavaScript programming increased after the lecture course.

The result of paired t-test on degrees of the recognition of each term before and after the lecture course showed
significant difference between values before and after the lecture course for the following 68 terms as shown in
Table 2. The amount of knowledge increased after the lecture course for these 68 terms. There was tendency for
significant difference for 3 terms: 23, 28 and 33. There was no significant difference for only “6. Link”. Based
on these, it was found that the amount of knowledge tended to increase after the lecture course for these 3 terms.
The rate at which significant difference or tendency for significant difference was observed was 98.6%, and there
was improvement in degree of recognition in almost all terms.

Significant difference was not observed only for one term “Link”. The average degree of recognition for this
“link” was 2.7 before the lecture course, which was highest and well-known. Though it reached 3.0 after the
lecture course, the growth was small and therefore there was no significant difference.
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Table 2. Significance test on degree of recognition on terms related to lecture course in JavaScript and PHP

JavaScript PHP
. Pre Post Growth | ttest . Pre Post Growth t-test
No. Technical term T T TsD [ Tsp Tt o No Technical term -T3D TS TS N b
1_iHyperlink 2.0 0.6 (2.3 0.7 [0.4 10.6 [2.1 {* 1_i{Apache 1.2 105119108} 0.8 0.9 | 4.1 ixkx
2 HTML tag 2.5 10.7 [2.9 10.6 [0.6 10.8 [2.6 |* | .2 larray 14107126 106 1.2 108 | 7.5 ixkx
3 _iStyle sheet 1.5 10.6 12.9 i0.2 |1.5 10.5 |8.3 p*** || 3 ibreak 20:09:26:06 0.7 1.0 3.3 %k
4 iCSS 1.7 10.6 |2.9 i0.2 (1.4 10.7 [6.6 (*x* || 4 icase 1810824 :06 06 08| 3.7 **
5 iCGI 1.6 {0.5 |2.4 10.5 |0.8 {0.5 |4.1 {**x*x || 5 ICGI 171082106 04 1.1 ] 1.7 i+
6 iLink 2.7 10.5 [3.0 10.5 (0.3 10.5 [1.7 6 [CHECKBOX 14108125105 1.1 10.8 | 6.3 i*xkx
7 __Frame 2.2 0.7 [2.8 {0.3 [0.8 |0.8 [3.4 |*x* 7 _ichop 12 104118 :0.7;: 06 09| 3.5 *x*
8 iForm 2.0 i0.6 [2.7 {0.4 (0.8 |0.6 [4.2 {**x* || 8 icontinue 1.6 10722 07 06 10| 2.8 **
9 IGET 1.4 106 |2.5 105 |1.1 {0.6 |5.3 [***[| 9 idate 20i09125:07 04 1.1 20 i+
10 {POST 1.6 10.6 |2.4 10.6 |0.7 0.7 [3.3 |** 10 !define 2410712606 0309 15
11 ‘hover pseudo—class 1.2 104 12.2 i10.6 |0.9 i0.6 [4.7 pxxx[| 11 {do~while 26 :06:27:06; 01:10] 0.6
12 iactive pseudo—class 1.2 104 12.3 i0.6 [1.1 {0.6 [5.3 {xxx [ 12 lelse 28i05:28:06 0.0:08]| 0.0
13 iEvent handler 1.0 i0.2 |2.5 {0.6 |1.4 10.8 |6.4 px** || 13 [eiseif 2110912706 06 1.1[ 2.7 i*
14 iObject 2.1 10.5 (2.7 10.6 [0.6 0.7 [3.1 |*x* 14 lendforeach 11103118107 0.7 0.8 ]| 4.5 ixkx
15 iProperty 2.2 10.6 [2.8 {0.4 [0.6 |0.5 [3.4 |*x 15 lendif 121052008 0.8 :0.9 | 4.1 ixkxk
16 _iMethod 1.7 i0.6 |2.5 {0.5 |0.9 {0.5 |5.1 pk** || 16 jexit 1710722 :08; 06 08| 3.4 **
17 iReading of the outside JS file 1.1 10.3 |12.7 105 |1.5 {0.5 |8.7 {*** || 17 ifclose 1.010.2 12109} 1.0 1.0 | 5.3 i*x*x
18 _iType of the variable 2.2 0.8 12.8 104 10.6 0.8 |2.8 i* 18 ifeof 1010219 :08} 09 0.9 | 5.0 ixkx
19 _iEscape sequence 1.3 10.5 12,5 10.5 |1.1 10.7 |5.4 *xxx[] 19 {fgets 1010219 :09} 0.9 0.9 | 5.0 ixkx
20 iConversion of the type 1.8 {0.7 |25 i0.6 |0.7 {0.7 |3.3 {*x 20 ifile_exits 12051808 06 :08 [ 3.7 %k
21 iCnditional expression 2.5 i0.6 |2.8 (0.6 |04 i0.6 [2.1 {* 21 ifilesize 1.5 10.7121:08 06 09| 3.3 ixx
22 ilLogical operator 26 i0.5 129 104 |04 i0.6 [2.1 }* 22 ifloat 14 107122:08 08 1.1 ] 3.7 ixx
23 iPriority of the operator 2.6 0.6 (2.9 10.2 [0.4 10.6 [1.8 i+ 23 ifopen 11104 :20:08} 1.0 0.8 | 5.7 ixkx
24 iControl sentence 2.3.10.6 (2.9 10.3 [0.6 10.7 [2.8 {* 24 ifor 26106:28:05 0207 1.7
25 Method to define the function 2.2 10.7 [2.8 {0.4 [0.8 |0.8 [3.7 [*x* 25 {foreach 1.0102 122 108} 1.2 08| 7.3 ixkx
26_iCall_of the function 24 106 (2.8 104 [0.6 0.7 [3.1 [** 26 _iform 1.6 10.7:24:07: 08 12| 3.5 %k
27 iCall by value and call by referenc{1.9 0.7 |12.8 i0.4 |1.1 {0.7 |5.0 px¥* || 27 ifputs 100222 :08} 1.1:0.8 | 6.7 ixkx
28 Return value 24 10.6 (2.7 10.5 (0.4 10.8 [1.9 i+ 28 [FTP 1810824 :07 0609 | 3.1 %k
29 iLocal variable 1.5 10.7 12.5 {0.6 |1.2 {0.7 |5.6 {*** || 29 Ifunction 19108126 {06 | 0.7 108 | 4.0 ixkx
30_:Global variable 1.5 0.7 12.4 i10.7 10.9 10.9 |4.0 {***[] 30 |{GET 16 106 :22 07} 06 0.7 | 3.9 ixkx
31_iArray object 1.3 10.6 12.5 0.7 |1.3 10.7 | 6.0 i*** || 31 iglobal 1510621 :07; 0609 | 3.4 %k
32 _iAssociative array 1.9 10.6 |2.4 0.7 ]10.5 10.7 | 2.5 i* 32 _iGUI 1510712107 06 10| 2.9 *x*
33 Two—dimensional array 2.0 0.7 [2.4 0.7 [0.4 {08 [1.8 |+ 33 [HTML 261062804 02:07][ 1.3
34 islice() method 1.1.10.3 12.0 {0.8 ]0.9 0.8 | 4.1 {*** || 34 IHTTP 24107127:0404:08][ 2.1 :*
35_iunshift()_ method 1.1.0.3 ]1.9 0.8 10.8 {0.8 3.7 |*x* 35 _jif 27:05:28:04 0207 1.2
36_pop() method 1.1.10.5 12,0 10.8 10.9 10.9 |4.0 *** || 36 |include 2310825:07:02:08][ 1.2
37 _ishift() method 1.1.10.5 1.9 10.8 |0.8 {0.8 [3.7 [*x* 37 MySQL 1.310.7 121108} 0.8 0.9 | 4.2 ixkx
38 _string object 1.0 {0.2 ]12.1 {0.8 |1.0 10.8 |4.4 Px** || 38 INULL 20:08:26:06 : 0.6 0.9 | 3.2 ixk
39_icharAt() method 1.0 i0.2 |1.8 {0.8 |0.8 {0.7 [3.6 |** 39 iprint 24:08:28:04 1 04 09 23 :*
40_isplit() method 1.0 i0.2 |1.8 10.7 10.8 {0.7 [3.6 |** 40 irequire 11103121107 1.0 0.8 | 6.2 i*kx
41 indexOf() method 1.0 10.2 |1.9 0.7 ]10.9 0.8 |4.1 Px** || 41 Ireturn 2610712606 0009 00
42 Math object 1.0 {0.2 |2.1 0.7 |1.0 {0.7 |4.8 Px** || 42 iround 1410622 08} 0.8 0.9 | 4.5 ixkx
43 Date object 1.0 i0.2 12.1 0.7 |1.1 {0.7 |5.0 pk** || 43 |SELECT 1810825 :06; 0.7 0.9 | 3.8 ixkx
44 Meta letter 1.5 0.7 12.3 10.7 10.8 0.8 [3.4 [*x 44 ISTDIN 1.010.2 118 :06 | 08 0.6 | 6.2 ixkxk
45 Character class 1.4 106 12.3 10.7 |1.1 0.7 |5.0 {*** || 45 |STDOUT 11103118 106 | 0.8 0.6 | 6.4 ixkx
46 i Grouping 1.4 105 12.0 {0.7 |0.6 {0.7 [3.1 |*x* 46 _{SUBMIT 1.3 106 21 0.7} 0.8 0.7 | 5.2 ixkx
47 iRegExp object 1.1 i0.3 |1.6 0.7 |0.6 {0.7 |2.8 i* 47 iswitch 1.8 10.7:25:06; 0.7 10| 3.4 %%
48 ireplace() method 1.0 i0.2 |1.7 10.7 10.6 {0.8 [ 3.0 |** 48 ITEXT 181082307 05 10| 25 i*
49 Window object 1.1 105 12.2 10.7 |1.1 10.6 |5.3 *** || 49 {URL 27107128051 01:09]| 0.6
50 lopen() method 1.3 {105 12.4 0.7 |1.1 10.8 |5.1 P*** || 50 {VALUE 1.8 108 25 :06: 08 10| 3.8 **
51 iclose() method 1.3 0.5 (2.3 10.7 |1.0 10.7 [4.8 ix*xx || 51 {Web server 24108 :28:04: 04:09 ]| 2.1 ix
52 confirm() method 1.1 10.3 |1.9 10.7 10.8 {0.7 [3.9 |*x* 52 iwWww 28105128051 01:07][ 05
53 iprompt() method 1.0 i0.2 |1.9 10.7 |0.8 {0.7 [3.9 |*x 53 I XAMPP 11103128 104 | 1.8 10.6 |14.7 ixkx
54 isetlnterval() method 10 102 |19 10.7 [0.8 {0.7 |3.9 i*x || 54 |Regular expression {1.2 104 25 :0.6 1.3 0.6 [10.5 x¥x
55 iDocument object 1.2 0.6 |2.4 {0.7 |1.2 {0.7 |5.8 P*** [| 55 {Session 14106 24 06 1.0:0.8 | 6.1 ixkxk
56 Form object 1.2 i0.5 (2.5 10.6 |1.3 10.6 [6.9 i*x** || 56 [Transmission button; 2.0 0.7 /2.7 105 0.7 | 1.1 | 3.3 i*%
57 iElement object 1.1 10.5 |2.2 10.6 |1.1 {0.6 |5.9 {xx*x || 57 IHere document 1.2104:i19 107 0.7 0.7 [ 4.9 i*xkx
58 iSelect object 1.1 10.3 12.1 10.6 |1.0 {0.6 | 5.2 [**x* [| 58 |File handle 12 104 :20:08} 09 0.8 ]| 53 ixkx
59 iOption object 1.0 10.2 |2.0 0.7 [0.9 {0.7 [4.4 i**x* || 59 {Radio button 1410728 04} 1.4 08| 8.8 ixkx
60_iLocation object 1.0 i0.2 12.1 0.7 |1.0 {0.7 | 4.8 {*** || 60 {Associative array 111032008} 09 {09 | 5.1 ixkx
61 .DOM 1.1 10.3 |1.8 10.7 (0.6 {0.7 [3.1 {*x* Average 1.7 108 124 107 0.7 i1.0] 3.5 ix*
62 Event object 1.0 0.2 (2.1 10.6 |1.0 0.7 [4.8 kkk *kk p<.001, ** p<.01, x p<.05, + p<.1
63 Style object 1.0 10.2 |2.1 0.6 (1.0 {0.7 [4.8 i*xx
64 iHistory object 1.0 i0.2 ]1.9 0.7 ]0.9 {0.7 | 4.3 pkx**
65 _iImage object 1.0 10.2 12.1 10.7 ]1.0 {0.8 | 4.6 [***
66 _{Anchor object 1.0 {0.2 |1.6 {0.7 |0.6 {0.6 [3.0 *x*
67 iNavigator object 1.0 i0.2 |1.6 {0.6 |0.6 {0.6 [3.0 **
68 Ajax 1.1 i0.3 |1.8 {0.7 |0.6 {0.8 [3.0 [**
69 XML 1.8.10.5 2.1 10.7 ]0.4 {05 |2.3 |*
70 iXHTML 1.8 10.5 ]2.2 {0.6 |0.6 {0.5 [3.4 **
71 _iDynamicHTML 1.2 104 |1.7 {0.6 (0.5 {0.5 [3.0 {*x*
72 {XMLHttpRequest object 1.1 {03 |1.6 {0.6 |0.5 {05 |2.7 {*
Average in total 1.5 {10.5 [2.3 {0.6 [0.8 {0.3 [5.7 xxx
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3.2 Comparison between Degrees of Recognition for Common Term in Two Kinds of Classes

The class of PHP programming (25 respondents) was carried out. The effect for the class is reported (Miyaji et
al., 2014a, Miyaji et al., 2014c). The awareness related to a programming in the report was prolonged as a whole.
But it was stated that general awareness did not lengthen very much. As the reason it is presumed that this is
caused by the fact that the issue of practice was difficult.

It was projected that the results of the term recognition in the class of PHP programming were compared with
that in the JavaScript programming to confirm it. The class in the JavaScript programming was designed to
present easier problems than that in class in the PHP programming. The common terms in two kinds of classes
were examined for the term recognition investigation. They were seven items as shown in Table 3. Table 3 shows
average and standard deviation for recognition degrees of these seven common terms. The results of t-test about
the elongation that is the difference are shown to the right of Table 3.

It was admitted that the prior rating level of the whole of PHP was significantly higher than JavaScript. In
addition, it was admitted that the overall elongation of the JavaScript was significantly higher than PHP.

T-test was conducted about the recognition of each seven terms. It was admitted that the prior rating level of two
items of date and SELECT in PHP was significantly higher than JavaScript. It was admitted that the prior rating
level of the associative array in JavaScript was significantly higher than that in PHP. The subsequent rating level
of Date object and Select object in JavaScript was the tendency that was lower than SELECT in PHP. It was
admitted that the growth of date in the JavaScript was significantly higher than PHP. The tendency that the
growth of GET in the JavaScript was significantly higher than that in PHP was recognized.

The prior rating level of the PHP tends to be higher in the whole than that of JavaScript. The difference was not
seen in post rating level. The elongation of JavaScript was the tendency which was higher in the whole than that
in PHP. It is thought that the elongation that is a difference between the prior rating level and the post rating level
appeared greatly, because the prior rating level of JavaScript is lower in the whole than that of PHP as one of the
causes. Even though there is difference between JavaScript and PHP in prior rating level, it may be said that
quantity of knowledge in the JavaScript increases more generally than that in PHP.

Table 3. Results of significant difference about the recognition degrees of the common terms for two kinds of
classes

. Comparison between
JavaSeript PHP JavaScript and PHP
. Pre Post Elongatior] t—test . Pre Post Flongatio t-test Pre Post flongatio
No.i Technical terms Tl m 1SD 1 % 5 No.| Technical terms o TsoTrm Tsolm (ool t o " o ol t o
5 _iCal 1.6 10.5 (2.4 10.5 0.8 10.5 [4.1 i*%* 5/CGI 1.7 10.8 {2.1 10.6 (0.4 {1.1 |1.7 i+ 0.2 1.5 1.2
43 Date object 1.0 10.2 2.1 10.7 |1.1 10.7 |5.0 j**x 9 date 2.0.09 )25 0.7 0.4 i1.1 (20 i+ 45 xxx [ 16 20 *
24 iControl statement |2.3 10.6 |2.9 10.3 (0.6 (0.7 [2.8 i* 24 for statement 2.6 0.6 ]2.8 105 (0.2 (0.7 (1.7 1.4 0.3 1.5
9 IGET 1.4 :0.6 [2.5 10.5 |1.1 0.6 |5.3 **x || 30/GET 1.6 10.6 2.2 {0.7 [0.6 {0.7 [3.9 P**x | 0.8 1.5 20 +
21 iCodition equation 2.5 10.6 |2.8 10.6 (0.4 {0.6 [2.1 {* 35|if statement 2.7 105128 0.4 (0.2 /0.7 1.2 1.2 0.5 1.2
58 iSelect object 1.1 10.3 [2.1 10.6 |1.0 {0.6 |5.2 *x*x || 43|SELECT 1.8 10.8 (2.5 10.6 [0.7 /0.9 |3.8 i*** [[3.1/ *x [19:+]|1.1
32 iAssociative array |1.9 i0.6 [2.4 i0.7 |0.5 {0.7 [2.5 i* 60i{Associative array |1.1 (0.3 |2.0 i0.8 [0.9 [0.9 |5.1 i*** |[[ 4.9 *xx*x [ 1.3 1.5
Average 1.7 10.7 (2.4 {0.6 |0.8 {0.7 |3.7 {** Average 1.9 109 (2.4 [0.7 |05 10.9 |25 i* 3.0 *x [0.2 3.0 %%

*ok p<.001, %% p<.01, * p<.05, + p<.1

3.3 Results of Survey on Awareness Related to Abilities in JavaScript

For 55 items of awareness related to abilities, survey was conducted for before lecture course during the 1st class
and after lecture course during the 15th class in JavaScript. The evaluation was made in 9 stages of “1. None,
3.Slightly aware, 5.Somewhat aware, 7.Highly aware, 9.Extremely aware.” The number of students responding
to both surveys before and after lecture course was 18. For all of the 55 items, the average evaluation values
before and after the lecture course were 4.3 and 5.4, respectively. The result of paired t-test on evaluation values
before and after the lecture course showed significant difference for all of the 55 items as shown in the bottom
line of Table 4. Based on these, it was indicated that the overall awareness related to abilities improved after the
lecture course.

The paired t-test on evaluation values before and after the lecture course in JavaScript was conducted for each
item of awareness related to abilities. There was significant difference between values before and after the
lecture course for 40 items as shown in JavaScript column of Table 4 as a result of t-test on evaluation values for
each of the awareness items related to abilities. Based on these, it was found that the awareness for these 40
items improved after the lecture course. Tendency for significant difference was observed for the following 4
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items: (2) Understanding of computers, (8) Ability to study by oneself, ability to learn, (21) Ability to pursue
matters deeply, ability to explore matters, (24) Sense of accomplishment, sense of satisfaction. Based on these, it
was indicated that awareness for these 4 items tended to increase after the lecture course.

There were 44 items of awareness related to abilities with significant difference or tendency for significant
difference, indicating that awareness for approximately 69% of the 55 items improved after the lecture course.
Neither significant difference nor tendency for significant difference was observed for only 11 awareness items.

Table 4. Significance test on awareness related to abilities

JavaScript PHP Comparison
Evaluation item Pre Post | Growth | t test Pre Post | Growth t test Pre Post [Growth
m{SD| m{SD| miSD|t { p| miSD|m SD| m SD| t p t ipltipltip
(1) Interest in and curiosity about computers 6.7/ 09/ 6.6i 1.7[-0.1:1.4]0.3 7.0 i2.0 [6.0 (2.2 |-0.6 }2.9 [1.0 0.6 1.0 0.6
(2) Understanding of computers 471141521 15| 06i1.2(20+ (4.4 1.6 (51 1.7 ] 1.022 (23 i* 0.6 0.2 0.8
(3) Computer operation skills 4315|152 14| 08i1.1[3.2/*xx (145 i{1.7 [55 1.8 | 1.3 2.3 |2.7 {* 0.3 0.5 0.8
(4) Computer usage methods and broadening_of situations 5.1.18/5111.8[ 01:1.5]/0.1 5.1i1.9 158 121 ] 1.025 (1.8 |+ 0.1 1.0 1.3
(5) Ability to set challenges, ability to discover problems 431 1.7 5.2i 1.5 0.8{1.3|2.6i*%x (3.9 i2.2 [48 1.7 | 1.1i25|2.2 * 0.7 0.7 0.4
(6) Ability to plan, to do things in a planned manner 44116]/49: 16| 05{15/13 3.9i1.8 145121 .09 25 [1.7 1.0 0.7 0.6
(7) Cultivation of understanding of knowledge learned 45/ 14| 54: 15| 09:1.4|2.7*%x (42 1.4 (46 20| 0.6 {23 1.3 0.6 1.4 0.4
(8) Ability to study by oneself, ability to learn 5.2119/59:15] 0.7i1.6/1.9i+ 4.3 1.8 |49 1.7 ] 09 12.120i+ 1.5 20{+ |[0.2
(9) Ability to gather information, ability to conduct research 5.4{19(5.8{1.7| 04:2.2(0.7 4.7 120 (5.0 20| 06 24|13 1.1 1.2 0.3
(10) Ability to sort through related information or data 481171531 1.9/ 06i2.1]1.1 45 15148 1.7 07121]15 0.6 0.9 0.2
(11) Ability to analyse information 39/ 14(5211.7] 1.3{1.4[3.9%« (42 i19 (48 17| 0820[ 19+ 0.5 0.9 0.9
(12) Ability to express thoughts in writing 3.4, 1.3[4.711.8] 1.3:1.3|4.0%*x[4.2 i2.1 146 21| 0.7 125[ 1.3 1.4 0.2 0.9
(13) Ability to express thoughts through media other than writing 3.6/ 15/ 47:21| 1.1i{1.5]2.8*%* |47 1.9 (49 19| 0525|0.9 20+ |03 0.8
(14) Ability to talk to and explain to others comprehensively 3.5/ 1.3/ 46120 1.1:1.6[2.8% (4420 (42 18| 0.1:21]0.2 1.6 0.6 1.5
(15) Ability to make presentations 3.8/ 20[4.3; 18| 05i{23/0.9 4.0 i1.9 142 1.8 | 0512.7]08 0.2 0.3 0.0
(16) Ability to listen to others and to ask questions to others 421 15|53 14| 1.1:1.4|3.11%x (43 i1.8 153 121 1.2 125|241 0.1 0.0 0.3
(17) Communication ability 42, 1.6[52{1.7] 1.1:1.2|3.6{%« [4.3 {24147 21| 0.6 3.3[0.9 0.2 0.8 0.5
(18)_Ability to appropriately self-evaluate one’s thoughts 49/ 18]/58 18| 09:15[25* (4.2 1.7 (4.7 2.1 .07:22]1.5 12 18|+ 103
(19) Ability to appropriately evaluate other people’s thoughts 5.0/ 18] 6.1, 16| 1.1:15[/28* 5.1 11914916 0224(0.3 0.2 2.21% |13
(20) Ability to correct and improve on one’s own thoughts 461 14]59{ 15[ 1.3{15|3.7*x 46 1.8 [4519] 02:25/04 0.1 241% 116
(21) Ability to pursue matters deeply, ability to explore matters 49{ 18| 56§ 15| 0.7:16/1.9i+ (4515149 19| 0.7 2.1[1.6 0.7 1.2 0.0
(22) Ability to execute, ability to practice, ability to put into action | 4.7/ 1.9/ 5.6/ 1.3| 0.8i1.5/2.2/* (4.6 (1.5 (4.8 1.9 | 0.5 /24|09 0.2 15 0.6
(23) Ability to cooperate and to learn concertedly 481171591 1.4 1.1i1.8|26/*x (52 i1.4 (4.7 (16 ]|-0.1122]|0.3 0.8 2.5/%%| 20i+
(24) Sense of accomplishment, sense of satisfaction 5.4119/6.1:1.4| 0.7:1.5]/19i+ |5.212.0 (48 20 ]-0.13.3[0.1 0.3 23x 0.9
(25) Sense of fulfilment, sense of achievement 5.2{ 1.7/ 59: 15[ 0.7{1.6|1.7 5219150 20| 02:32]0.3 0.1 1.4 0.5
(26) Ability to solve problems 47114531 1.7] 06i1.8[1.4 4518149 1.7 07:20]1.7 0.4 0.8 0.1
(27) Ability to construct and create knowledge 4311553 16| 1.1119/2.3*% [4.0i1.7 (50119 1.2(25]23* 0.5 0.7 0.2
(28) Ability to think, consider and come up with ideas by oneself 451 18] 53{ 15| 0.8i2.0[1.6 5021 (51i{19] 05:3.0]/0.7 0.7 0.3 0.4
(29) Creativity/ability to create 43{1.7/49: 18] 0.7{22|13 4.6 {1.8 |49 21| 0.6 25 1.1 0.6 0.1 0.1
(30) Interest in and curiosity about this field 5.8/ 1.7/ 5.8{ 1.5] 0.1i1.7/0.1 5.7 {11.8 (5.2 {1.8 [-0.1 {2.5] 0.1 0.2 1.2 0.2
(31) Interest in programming 6.3/ 1.5(/5.9/1.8/-04i1.7(1.1 6.2 1.8 155122 |-02 29|04 0.3 0.6 0.2
(32) Knowledge of programming 38{ 1453 15| 15{18[34%x (42 {16 (47 1.7]| 08 16|24 * 0.7 1.2 1.3
(33) Desire to learn about programming 5.8, 15/56{1.7[-0.2:1.9]0.4 5.8 11515322 [-0.112.6(0.2 0.0 0.6 0.1
(34) Desire to try problems 5.6/ 19(/5.8{1.7] 0.2i{2.3|0.4 5.6 11915017 1-0.3 128 0.5 0.0 1.6 0.6
(35) Ability to think about a problem in_stages 49{15]59:1.7] 1.0i15[2.8% (45 1.7 (48 1.7 06 ;23] 1.2 0.8 2.1f% 0.7
(36) Ability to express an idea as an algorithm 3.8/ 20| 5.0i{1.7| 1.2{1.8[2.6i*x« (3.6 {19 (46 (1.8 | 1.2 :22]|2.7* 0.4 0.8 0.1
(37) Ability to think about algorithms 3.4 1.8[5.0 19| 1.6i1.9[3.5*% (3719 (45 16| 1.1 :24]2.1* 0.6 0.8 0.8
(38)_Ability to review the flow of an algorithm 3.31.1.91 5.2 1.9] 1.911.7]4.6***|3.6 1.8 [45 16| 1.112.1]2.6* 0.6 1.1 1.2
(39) Ability to improve algorithms 3.3{ 1.8/ 4.8 18| 1.5{1.9[3.20%x (3.3 1.9 (48 18| 1.7 :23[3.6** [0.1 0.0 0.4
(40) Ability to express ideas with JavaScript 23/ 15[55 1.8] 3.3i2.4[55%**[26 {1.9 (6.1 1.9 | 2.6 12.7| 4.5k [ 0.6 0.8 0.8
(41) Ability to debug JavaScript programs 21{15[5.21 20| 31i2.3[54%x*[22 15 (48 19| 26 25[5.1*k [0.3 0.7 0.6
(42) Ability to configure test data 2.71.20(46]1.9] 1.9:1.9|4.2**x[25 11.9 150 1.8 [ 2.7 12.2]5.7*%* [[0.3 0.7 1.1
(43) Ability to work to improve a program 3.311.7] 5.3 1.4 2.012.0/4.0%*x|[4.0 2.2 [5.2 (1.7 | 1.4 27| 25/% 1.1 0.2 0.7
(44) Ability to write reports about programs 3.0{15(54 14| 24:i1.6/6.00%**|3.3 1224516 1.4:23[28*%x [0.5 1.8{+ [ 1.5
(45) Ability to understand other people’ s ideas 3916|5915 2.0i2.0[4.2*xxx(142 {16 [48 i1.7 ]| 09 23| 1.8{+ 0.5 22% | 1.6
(46) Ability to read other student’ s programs 34120|156f{ 14| 23i{21|45**x(35i19 (49 (1.7 ]| 1.6 24|31k 0.2 1.5 1.0
(47) Ability to read other people’ s reports 3.7/ 15|58 1.2 2.1:1.6]/5.6{*x*|35 {22152 (18] 1.9 128|33*%x [0.3 1.1 0.2
(48) Ability to express personal ideas using a computer 3.0/ 19|5.2i1.6] 22:{1.9(4.7**xx(3.4 {18 (49 {15 | 1.7:22]|3.7{%¢ [0.7 0.5 0.7
(49) Ability to collaborate on problems 47{19]55 12| 08i22[15 5.0 1.7 150 18] 03:25|0.7 0.6 0.9 0.6
(50) Ability to learn for a problem positively. 51121551 1.6 04i2.1]0.7 4.9 11.7.15.1.116| 0.6 :20[ 13 0.3 0.7 0.3
(51) Ability to keep working on_a problem until it is finished 54122(5910.9| 04i23/0.8 54119 (51 i{18] 0.1126]|0.2 0.1 1.6 0.4
(52) Knowledge of JavaScript syntax 221 15| 53{ 1.5 3.1i11.7|7.3*x*x[29 {18 [5.0 i1.9 | 2.3 126 4.20%k* [[1.2 0.6 1.1
(53) Knowledge for running JavaScript 211 1.5[5.3]1.3] 3.2;1.7[7.5%**[3.6 1.6 (4.7 14| 1.3 2.1]3.0p%x* [3.1pkx[13 2.9 %%
(54) Knowledge of correcting program errors 27119]5.21 15| 25{21(4.9*%*xf34 {19 651 16| 1.9 /24[3.7*x [13 0.2 0.9
(55) Knowledge of programming techniques 2.7,19]5.0{1.3] 2.3{1.6/6.2{***x[3.0 {19 [48 (1.6 | 2.0 2.1 4.60x*x* ||0.5 0.4 0.6
Average in total 43{1.7[5411.6] 1.2{1.1[4.6*%**[4.3 {20 (49 (19| 09 [1.8[2.3* 0.1 0.9 0.7

*kk pd 001, ** p<.01, * p<.05, + p<.1

3.4 Comparison of Awareness Related to Abilities Regarding Programming Lecture Courses for Two Kinds of
Classes

The lecture course in this report was on programming with Java Script which was given in Fiscal 2014. Class in
PHP programming was given in Fiscal 2011 and the effects of the class have been reported (Miyaiji et al. 2014a,
Miyaji et al. 2014c). Of these, it was described that the general awareness did not improve much while the
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awareness related to programming improved, and it was considered that one of the reasons might have been
because the exercise problems were too difficult.

Therefore in this study, which was the same programming class even though the language was Java Script, to
check this was decided by making the exercise problems easier. Here, the description Java Script was replaced
with PHP in evaluation items. The change in awareness on programming by PHP is shown at the center of Table
4. The changes in awareness on programming by PHP and the changes in awareness in this report are compared
on the right of Table 4. The numbers of students responding to the surveys on lecture courses in PHP and
JavaScript programming were 23 and 18, respectively.

The result of significance test on average evaluation values in each lecture course before the lecture course, after
the lecture course and growth (after — before) showed that the number of items with significant difference (for
general awareness and awareness related to programming) in PHP and JavaScript programming were (5, 17) and
(15, 19), respectively. Based on these, it is assumed that the awareness improved in more general items in
JavaScript programming after the lecture course. In addition, it seems that there was little difference in
awareness related to programming.

Next, t-test between average evaluation values from PHP and JavaScript before the lecture course, after the
lecture course and growth (after — before) was conducted. As a consequence, significant difference was observed
only for Item (53) before the lecture course. Tendency for significant difference was observed for Item (13). For
average evaluation values after the lecture course, there was significant difference for Items (19), (20), (23), (24),
(35), and (45). There was tendency for significant difference in Items (8), (18), and (44). Regarding average
evaluation value for growth, significant difference was observed only for Item (53). Tendency for significant
difference was observed for Item (23).

Based on this, it was found that there was little difference in the growth of average evaluation values between
PHP and JavaScript programming. Items with significant difference or tendency for significant difference were
“(53) Knowledge to execute Java Script (PHP)” and “(23) Ability to cooperate and to learn cooperatively.” For
Item (53), nearly all students were able to complete the program for exercise problems using JavaScript as the
problems are relatively easier compared to PHP. It is therefore assumed that they felt that Item “(53)” in
JavaScript improved better. In addition, it is assumed that Item (23) improved as students did voluntary themes,
executed, evaluated one another’s work, and also stated comments. The students seemed especially to feel more
strongly that mutual evaluation helped to improve awareness since they were able to complete nearly all
programs in JavaScript programming.

3.5 Comparison of Exercise Problem Submission Rate

The students were asked to develop programs as exercise in PHP and JavaScript programming. Details about the
problems and submission rates are shown in Table 5. The submission rate was calculated by dividing the number
of students who submitted the exercises by the total number of students. In class, they were asked to submit at
least one of the two problems. In both classes, Exercise 2 was slightly more difficult and the rate of submission
tended to be lower. As their own voluntary themes, the students developed programs with contents they decided
on using what they had learned until then. In PHP lecture course, voluntary theme assignments were given twice.
It was given once in JavaScript programming. Therefore, Exercise Number 12 is blank for JavaScript
programming in Table 4. Exercise 1 and 2 with voluntary themes with Exercise Numbers 12 and 13 indicate first
submission and re-submission after correction.

The result of unpaired t-test on average submission rates in PHP and JavaScript programming showed that the t
value for Exercise 1 was t=2.1, showing tendency for significant difference with significance level 10%. For
Exercise 2, it was t=0.8, showing no significant difference with significance level 5%. In addition, when the
maximum value and minimum value for submission rates in two classes are compared, there was difference in
the minimum value for the problem in Exercise 1 while there was little difference in maximum value. The
minimum value for PHP programming was smaller than that of JavaScript programming class. In questionnaire
for PHP programming class, the cause of the evaluation being low seems to be due to the low submission rate for
the first exercise problem. The average submission rate was also low in Exercise 2 of JavaScript programming
class, with the minimum value for submission rate being the smallest. However, the evaluation in class
questionnaire was not low.
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Table 5. Comparison of submission rate on exercise problems in PHP and JavaScript programming

JavaScript PHP
No. Practi | Practi Practi | Practi
Problem contents ract Fracu Problem contents racti; Fracu
cel ice?2 cel ce?
1 |Display of the character string by the HTML 0.86 | 0.62 |Display of the character string by PHP 096 | 0.96
Use of the CSS 071 | 038 Outbre.ak of the random number and replace of the 088 | 080
2 numerical value
3 S}:a:est designation and reading an outside style 0.90 | 0.52 |if sentence, else sentence and branch by the discriminant| 0.96 | 0.80
4 |Display of letter and image by a JavaScript 0.95 | 0.67 |Display of the sum of n data 0.48 | 0.28
Eroperty of the Window object and the warning 095 | 081 Display of average., total, .the highest score, and the 088 | 036
5__|dialogue lowest score for five subjects
Outbre.ak of the random numbell', four 086 | 048 Display of outbreak of n random numbers and product less 072 | 064
6 |operations, use of document.write than 2500
Plsplay of bigger value after comparing two 095 | 090 Dlspla.y of products for two numerical values using a 068 | 048
7 __linteger values function
Display of the sum for n data 095 | 0.76 for sentence, if sentence,lJudglment of true or false for 072 | 072
8 the phone number memorized in array
for sentence, if §entence, a definition anc{ Ithe 086 | 043 Display by inserting contents memorized in array into a 080 | 036
9 [use of the function and stop of the repetition sentence
for sentence and indication of the contents 081 | 014 Reading and writing of the file, while sentence and 088 | 088
10 [memorized in array ) ) judgment of true or false for the addition of the arithmetic| )
Display of an answer by the radio button into | g5 | (79 |Making of a database and the table 0.76 | 0.76
11 |text box
12 - — — |Voluntary problem 0.92 | 0.96
13 |Voluntary problem 0.95 | 0.81 [Voluntary problem 0.96 | 0.56
m__|Average 0.89 | 0.57 [Average 0.82 | 0.66
SD_|Standard deviation 0.07 | 0.22 |Standard deviation 0.14 | 0.22
max |Maximum 0.95 | 0.90 |Maximum 0.96 : 0.96
min_|Minimum 0.71 | 0.14 |Minimum 048 | 0.28
4. Discussion

4.1 About Change of the Term Recognition and Its Reason

The paired t-test has been performed about the whole growth of the recognition of 72 terms in the JavaScript. As
the result, post degree of term recognition became significantly high in total. It was found that quantity of
knowledge of the student for the programming increased as a whole after the class. Next, the paired t-test was
conducted for the pre and the post degree of each term recognition. The ratio that significant difference or a
tendency to significant difference was recognized was 99%.

Recognition degree of other almost all terms improved except one term. Recognition degree of only "6. link"
was not recognized. An experience of hearing a lecture, hearing the explanation of the exercise program, creating
programs and evaluating programs each other brought to know many terms and to understand them.

Significant difference for one term "6. link" in the class of JavaScript was not admitted. Students have already
learned this term in the class of C language before this class. As the prior average recognition degree of this term
was 2.7, this means that students understood it to some extent. Because the average recognition degree is almost
nearly 3 beforehand in this way and there was little lengthening room, we believe that significant difference was
not shown.

Paired t-test was conducted about growth of the recognition of all 60 terms in the class of PHP. It was recognized
that post degree of term recognition became significantly high in total. As a whole, quantity of knowledge about
the programming increased after the class. As the results of paired t-test about growth of the recognition of each
term, the ratio that significant difference or a tendency to significant difference was recognized was 83.3%.
Recognition about ten terms did not improve.

Since the ratio of the items with significant difference in the class of JavaScript is larger than that in the class of
PHP, low degree of difficulty of the issue of practice seems to improve the term recognition. The quantity of
knowledge about the programming increases so that difficulty of the issue of practice is low.

Unpaired t-test about the recognition of seven common terms in both classes of PHP and JavaScript was
conducted. The growth of the recognition in the JavaScript was the higher tendency in the whole than that in
PHP. It may be said that quantity of knowledge in the class of JavaScript increases generally than that in PHP.
This may be because the practice problem having a low degree of difficulty is easy to acquire knowledge as the
reason.
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4.2 About Changes in Students’ Awareness toward their Abilities and Reasons for these Changes
4.2.1 Awareness toward General Abilities

Awareness can be categorized into awareness toward general abilities (1-30) and awareness toward
programming abilities (31-55). In the category of awareness toward general abilities, a significant difference in
PHP was observed for five items and a trend toward significance for three items. The ratio of items that
improved was 8/30=0.27. Significant differences were observed for the following five items: “(2) Understanding
of computers,”(3) Computer operation skills,”(5) Ability to set challenges,”(16) Ability to listen to others,”
and “(27) Ability to construct and create knowledge.” Trends toward significance were observed for the
following three items:*“(4) Computer usage methods and broadening of situations,” “(8) Ability to study by
oneself, ability to learn,” and “(11) Ability to analyze information.” Items (2), (3) and (4) likely improved
because students created programs on a computer in class of PHP. Items (8) and (16) likely improved because
students had to carefully listen to explanations of example programs and syntactic elements in the lectures in
order to complete assignments. Items (5), (11), (16) and (27) likely improved because students performed
exercises where they created programs based on example programs and assigned programs. As just described,
abilities related to participating in the class appeared to improve.

In the category of awareness toward general abilities, a significant difference in JavaScript was observed for
fifteen items and a trend toward significance for four items. The ratio of items that improved was 19/30=0.63.
Significant differences were observed for the following 15items: (3), (5), (7), (11)-(14), (16)-(20), (22), (23),
(27), (32), (35)-(48), (52)-(55). Trends toward significance were observed for the following four items: (2), (8),
(21), (24). Items (2) and (3) likely improved because students created programs on a computer in class of
JavaScript. Items (7), (8) and (16) likely improved because students had to carefully listen to explanations of
example programs and syntactic elements in the lectures in order to complete assignments. Items (5), (11), (12),
(13), (14), and (27) likely improved because students created assignments by referring example programs and
example assignment. Items (17), (18), (19), (20), (21), (22), and (23) likely improved because students did peer
evaluation and correction of assignment. As just described, abilities related to participating in the class appeared
to improve.

By comparing PHP with JavaScript, it was suggested that the practice problem having a low degree of difficulty
improves more awareness as the number of items improved in the class of JavaScript was more than that in the
class of PHP. Difference of two classes is only one item “(4) Computer usage methods and broadening of
situations”. Degree of awareness of Item (4) in the class of PHP improves. On the one hand, it in the class of
JavaScript does not improve. However, significant difference between elongations in both classes was not
recognized. Awareness in the class of JavaScript improved more than that in the class of PHP by evaluating
mutually the programs, correcting them, and feeling sense of satisfaction after completing them.

4.2.2 Awareness toward Programming Abilities

In the category of attitudes toward programming abilities, a significant difference in the class of PHP was
observed for 17 items and a trend toward significance for one item. The ratio of items that improved was
18/25=0.72. The mean increase in score was 0.57 for attitudes toward general abilities and 1.24 for attitudes
toward programming abilities. Analysis of the mean increase in these two scores with paired t-tests revealed a
significant difference. This indicates that awareness toward programming abilities improved more than
awareness toward general abilities (t(23)=3.6, p<0.001). Therefore, the mean increase in score in their awareness
toward their programming abilities in the class of PHP was greater than that in awareness toward general
abilities.

In the category of attitudes toward programming abilities, a significant difference in the class of JavaScript was
observed for 19 items. The ratio of items that improved was 19/25=0.76. The mean increase in score was 0.76
for attitudes toward general abilities and 1.68 for attitudes toward programming abilities. Analysis of the mean
increase in these two scores with paired t-tests revealed a significant difference. This indicates that awareness
toward programming abilities improved more than awareness toward general abilities (t(17)=3.4, p<0.001).
Therefore, the mean increase in score in their awareness toward their programming abilities in the class of
JavaScript was greater than that in awareness toward general abilities.

It can be concluded that awareness toward general abilities in the class of JavaScript improves more than that in
the class of PHP through the course methods described in Section 2. On the other hand, the classes of JavaScript
and PHP on the awareness toward their programming abilities brought to improve in the same scale. It is
suggested that degree of difficulty of exercise problems have an influence on awareness toward general abilities
and do not affect the awareness toward their programming abilities. If you want to improve awareness toward
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general abilities, it should be careful for the degree of difficulty of exercise problems.
4.3 About Comparison of Exercise Problem Submission Rate

The result of unpaired t-test on average submission rates in PHP and JavaScript programming showed that the t
value for Exercise 1 showed tendency for significant difference. For Exercise 2was showed no significant
difference. In addition, when the maximum value and minimum value for submission rates in two classes are
compared, there was difference in the minimum value for the problem in Exercise 1 while there was little
difference in maximum value. The minimum value for PHP programming was smaller than that of JavaScript
programming class. In questionnaire for PHP programming class, the cause of the evaluation being low seems to
be due to the low submission rate for the first exercise problem. The average submission rate was also low in
Exercise 2 of JavaScript programming class, with the minimum value for submission rate being the smallest.
However, the evaluation in class questionnaire was not low. Based on these, it was indicated that it was better to
give a problem for which nearly everyone can submit as the first problem when at least one of two problems is to
be submitted.

5. Conclusion

In JavaScript programming education in a university, we gave lectures and exercises to have the students submit
programs and reports for exercise problems. In the final 2 weeks, programs for voluntary themes were developed
for mutual evaluation, correction with reference to the evaluation and another mutual evaluation to check if they
could correct properly. Surveys on degree of term recognition and awareness were conducted before and after the
course. The survey data were analyzed in significance tests. It is surmised that this finding can be used to help in
other types of lectures.

The following were found in this study:

(1) The overall degree of recognition of terms related to JavaScript programming improved, and the overall
amount of knowledge on them also increased after the lecture course.

(2) The degree of recognition in JavaScript programming improved for 99% of the 72 terms after the lecture
course.

(3) The overall awareness related to abilities in JavaScript programming improved after the lecture course.

(4) Awareness for approximately 78% of the 55 items in JavaScript programming improved after the lecture
course.

(5) Items with significant difference or tendency for significant difference in awareness related to general
abilities corresponded to 77% in JavaScript programming, and those in awareness related to programming
corresponded to 80%.

(6) From t-test about the recognition of seven common terms in both classes of PHP and JavaScript
programming, the growth of knowledge quantity in the JavaScript increases generally more than that in PHP.

(7) There was little difference in the growth of average evaluation values according to awareness between PHP
and JavaScript programming.

(8) The mean increase in score in their awareness toward their programming abilities in both classes of PHP and
JavasScript was greater than that in awareness toward general abilities.

(9) It is better to give a problem for which nearly everyone can submit the first problem when at least one of two
problems is to be submitted.

We would like to make further examination in the future through multivariate analysis to classify the students as
well as evaluation items in order to identify helpful activities and difference in instruction methods depending on
the student group. We would also like to conduct analysis that may lead to findings other than those from this
study.
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