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Abstract: This paper is a report on the findings in making a storytelling with evaluation and
modification activities conducted on a undergraduate level. The university’s storytelling
class enables students to both deepen the students’ self-understanding and heighten their
skills in using computers and problem solving. First students write a narration of a story
relating to them and then convert the story to a slide presentation. After appreciating the
story slide show together and evaluating them by peer, then the students modify them. The
students in this study felt that these activities deepened their self-understanding, as shown
by significantly high average rating scale values. The factor analysis was conducted on these
values and found three factors: “skill in solving one's own problems cooperatively and
creating,” “skill in setting up problems and in expressing opinions,” and “interest in
computers and technical skills in using computers.” The average rating values for the factors
were raised significantly at the posteriori of creating the first work.
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Introduction

Many studies of new effective methods of teaching have been conducted [4]. It was found
that classes can foster students’ problem solving skills through a series of activities that
repeat self-evaluation, peer evaluation, and correction of weaknesses in assignment to
produce a product in a university class [5], [6], [9].

Creative activities producing products that inform and entertain people by describing
real and imaginary events, using graphics, narration and music, are called storytelling [3]. In
a digital storytelling, still pictures, such as photos, figures, and drawn pictures, are displayed
sequentially with narration. Still pictures are easy to handle for the producers of such
assignments, and students can reflect upon memories or what they learned through
reviewing still pictures [2]. Digital stories can be easily reconstructed, and producers can
distribute a story to many people via the Web [11]. It has been reported that the practical
class improved the quality of their text narratives through the practice of digital storytelling,
compared to the control class that did not practice it [1].

Students create things which others can use and evaluate each other. They correct the
products based on others’ evaluations. We let students learn how to create what others
require. It is thought that students’ skill to solve a problem can be fostered by such practice.
The effect of storytelling depends to the purpose, the instructional design, etc. However, the
changes and effects on students’ perception related to skills are rarely measured
quantitatively.

Creating storytelling was undertaken as a class in order to increase students’
self-understanding and improve their computer skills. "self-understanding” means to
understand and recognize oneself which character each student has and what he likes and
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dislikes, and so on. Students create a slideshow in PowerPoint which tells a story about their
life by looking back on it. In the creative process, we made students inform the meaning of
correcting in making products and the method delivering to people what students consider
by taking in the evaluation and correction process [7], [8]. Students were required to present
report which was filled in content of product, self-evaluation, peer evaluation, and
consideration about contents to report at the end of the classes. After checking the submitted
report, the teacher pointed out unclear and incomplete elements. The students corrected
their reports. It is reported that the attitude related to the skills acquired through these
activities were improved [10]. In this paper, effects of creating digital story telling for three
themes are explained by analyzing questionnaire for attitude related to abilities.

1. Instructional Design and Method

The interest course was an information science experiment, consisting of three hours/week
as one of the compulsory subjects in the second term at A university. The “creating digital
storytelling” unit consisted of 14 lessons and led by the author. Each class took 180 minutes,
and the class proceeded according to the plan shown in Table 1. The class was conducted by
a teacher and a teaching assistant (TA). After explaining the activities at the beginning of
each class, they walked around the classroom and responded to questions as needed. There
were 31 participants.

1.1 Purposes of Lesson

The purposes of this course are as follows: (1) to create a story on the assigned theme and
thereby raise self-understanding and self-analysis, since they are important when searching
for jobs; (2) to heighten students’ skills in computer use, self-expression, and logic through
creative activities; (3) to increase and develop problem solving skills through discovering
the process of determining and creating something useful for people through the activities of
evaluation and revision.

Since students tell their stories through a slide show in this class, it is important to
create a scenario through which peers can understand their stories. In order to complement
the narrative, they must consider how pictures and photos are composed and organized as
expression unlike the sentence. They make their stories easy to understand in order to
convey their actions and thoughts to peers by using a computer and manipulating the
graphic and text media. The autobiographical nature of the storytelling assignment make the
students think about themselves in the first story’s draft. They are required to modify their
works after the peer-review. Students are made understand that they should work while they
think about a person in order to work for the person.

1.2 Lesson plans

Students are requested to make storytelling of the first work "self understanding,” the
second work "story for children”, and the third work "future course™ as a title in this class.
The first, second and third works are made each in 5, 5, four weeks. The students draw six
pieces of pictures in accord with the scene of the story and make them a slide of PowerPoint.
The students are requested to include an animation to promote the understanding of the story.
The narration is taped with a microphone so that the feeling of the contents of the story
comes. A digital picture book is produced in this way.

The first work is to write a story related to autobiographical topics such as “my hobby,”
“my memories,” and “dream in my childhood”. The students were directed to include their
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reflections upon these topics in order to express their thoughts to their peers and to further
their own self-understanding.

The students are allowed to create the second work in order to understand that they
worked for a person. As an example, the following examples are shown; "fantasyland, the
adventure of dog, the story of the child of spider, the life of insect, the funny trip of the space,
the underground world". The students were told so as to create the story which a child has
interest in or which was useful for a child by this theme.

The third work was set to improve students’ attitude to work. The students conduct
self-examination enough and then are allowed to think about their future. As an example,
the following examples are shown "a job that I like to get, workplace where | wanted to
work, company which | wanted to take an entrance examination for, my dream, person that
| wanted to be, work that allows me to take advantage of my hobby, my meaning to work, a
company study, my job hunting, my qualification”. The students were requested to think
about a future course and to create the work with attitude to work by this theme.

In order to improve students’ computer application-use skills, they are allowed to use
Word, Excel, Power Point, and Paint software which was installed as one of Windows XP
files. The students write a report using Word. A chart is made using Excel and is pasted on a
report. A slide is created using PowerPoint. An illustration and a picture in according with a
story are drawn to enhance the understanding of the story. It is loaded with an image scanner.
The image is processed with paint. It is pasted on a slide.

Since the theme selection alone took one hour, the class session lasted for 90 minutes.
An A4 30-page experiment description document was first distributed. The experiment’s
purpose, the contents, the plan, the slide creation method, and the experimental method, and
related details were explained in the first session, based on the experiment document. Six
pictures and the narrative stories could be entered using both sides of one sheet of A4 paper,
as shown in Fig. 1. This is an example of the entered case. Students were assigned to write a
story on the right-hand page, and to draw a related picture within the square frame on the
left-hand page before the second session. Animation is made for deeper understanding for
the story. Illustrations and characters which are made animation are drawn on the blank out
of the frame.

The students were instructed to download the story slide of the “Diet Challenge Story”
shown in Fig. 1 as an example for their assignment. They were required to create the story
slides with the narration by the third session. At the beginning of the third session, the
students were instructed on how to write reports, and were required to submit the file of the
story slides at the end of the third session. The picture is drawn by color pencil on the paper
sheet and is appreciated by image scanner. Then it is modified using Paint software. The
narration was recorded using a microphone. Students performed self-assessments after the
first draft’s completion at the end of the third lesson, after modification in the fourth session,
and after the final evaluation in the fifth session.

A peer evaluation sheet and all works of students were printed and distributed in the
fourth session. The slide shows of all members in the class were projected on the screen in
succession. Students were directed to appreciate the story slide show at the same time and
then evaluate them for one minute. Each show was immediately followed. After evaluating
all the stories, the evaluations were input into an assessment spreadsheet of Excel, and the
files were submitted using Web. The teacher gathered and summarized the evaluations in
files of all students, then enabled each student to download the peer evaluations from an
e-learning portal that allowed each student to download the peer evaluations. The teacher
pointed out the point that should be revised in the printed work and distributed it to a student.
The students were then required to modify their digital stories by referring to the peer
evaluations and the advice of the teacher in the fourth session.
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The modified story slides were appreciate again the story slide show in the same
manner as the fourth session, and then evaluated once again in the fifth session. The second
peer evaluation was input into an assessment spreadsheet, and the file was submitted. This
was processed in the same manner as for the fourth session. Students pasted the second peer
assessment for themselves on an assessment spreadsheet. By comparing the first evaluation
with the second one, students could learn and interpret the appropriateness of the corrected
elements.

Table 1: Lesson plans.

Tine[Work Lesson content
1 IExphnaton of theme, proori consc busness survey re hted o skills, nform aton retreval story creation
First|Story subm isson, slde creaton based on the first story
wor S Ide creatin, recording of narration, se if-evaliation, writhg the first of the first report
k |Apprec athg slde show of the first story, peer evaliation, m odificaton of story and sldes, w rithg the second of the first report
Apprec atng slde show of the story, peer evaliaton, writhg the third of the first report, posteriori consc busness survey re bted to skills
Story subm ission, nform aton retrieval slide creation based on the second story
ond S |de creation based on the second story, making anmation
Wor Slde creaton, recording of narration, se lf-evalation, writhg the first of the second report
K Apprec athg slde show of the second story, peer evaliation, modification of story and slides, w rithg the second of the second report
Apprec athng slde show of the story, peer evaliation, writhg the third of the second report, posterioriconsc busness survey re bted to skils
Thir|Story subm ission, nform ation retrieval slde creation based on the third story
d |[Slde creatn based on the third story, making anin ation, recording of narraton
wor |Apprec iathg slide show of the third story, peer evaliation, writhg the first of the third report
k [Writhg the second of the third report, posteribri consc busness survey re bted to skills
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1.3 Contents of report

The student reports of about 15 pages were written in three steps using Word, and were
submitted on the days prior to the 4th, 5th and 6th sessions. The elements corrected were
noted by the teacher and the report was returned during class hours. Contents of the report
consist of the following 11 items: (1) definition of storytelling and digital picture books, (2)
contents of the story slide show, (3) structure of the product, (4) self-evaluation of story and
its slide show, (5) peer assessment from reading the story slide show, (6) the elements of the
story and the slide show modified based on peer assessment feedback, (7) the correction
elements modified based on teacher feedback, (8) evaluation of the peer’s product, (9)
changes of the contents from re-evaluation of the corrected product, (10) change of attitude
of their skills improved by the course, and (11) discussion of the items (2)—(10).

1.4 Function of e-learning

The students obtained the template of the report and assessment spreadsheet file from the
e-learning portal. The teacher created the worksheet required for the evaluation activities of
the lesson as an Excel assessment spreadsheet. The contents of the assessment consist of
three self-assessments, two peer-evaluations, and pre- and post-evaluation of the student’s
attitude of his/her own skill. The file was submitted through the e-learning portal. Students
can use the following functions.

(1) Browsing: The example of story slide, how to draw illustration, how to create story
slides, set-up procedure of animation.

(2) Download of files: The paper sheet in which a story and a picture are entered (Word
file), template of the report (Word file), template of the assessment spreadsheet (Excel file),
results of peer assessment, experiment description document (PDF file).

(3) Upload of files: Report (Word file), assessment spreadsheet (Excel file), story slide
(PowerPoint file).

(4) Bulletin board.

(5) E-mail
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2. Analysis Result and Discussion

The students’ attitude related to their skill was analyzed in order to find difference of the
learning effects gained by creating the three kinds of storytelling works described in the
previous chapter. The factor analysis was conducted and related factors are extracted.

The significant difference will be judged at the 5% significance level.

2.1 Change in Degree of Self-understanding

By asking “What is the degree of self-understanding?” and “What is the degree of
comprehension of working?” at the post and the end of having created the first, second and
third works, we made students report the degree of their understanding. "comprehension of
working" means to understand for what a job is haven, which occupation is wanted to
become, what is meaning to work, and so on. There are five scores in the semantic
differential: 1. no, 2. somewhat no, 3. no opinion, 4. somewhat yes, 5. yes. There were 31
respondents for each of the three sessions.

Table 2 shows the results of analysis of variance regarding these degrees. Where, m
and SD mean the average and standard deviation respectively. There were significant
differences among the three average rating values of self-understanding and understanding
of working. Then multiple comparisons were conducted among them. This showed that they
could learn more about themselves by creating the first stories. Self-understanding and
understanding of working improved because they created the third works through
considering their dreams and careers which they wanted in the future.

The discussion section of the reports contained comments supporting this result: “I was
able to understand myself by creating a story, drawing the pictures and making the slides,”
“ It was useful for understanding what I should do from now on,” and “By seeing the slide
shows of friends and realizing the differences from myself, I came to understand myself
better.” This showed that the course objective of raising self-understanding had been
achieved.
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Table 2 Change of the degree of self-understanding

Post First Second | Third [Square sumMean square E Multiple Comparisons
Items Cond Cond p Post: | Post: | Post: | 1st: | 2nd: | 1st:
m [SD|{ m |SD|{ m |SD| m | SD ition Error ition Error |value tst | 2nd | 3rd | 2nd | 3rd | 3rd
Self-understanding 27106134106 32/0638106[1991479 | 6.6 1040 | 16.6 | ***x | * * * * *
Comprehension of workin] 2.7 { 0.6 {3.4 {0.6 /3.3 /106 3.9 (0.6 [22.7 /479 | 7.6 1040 [19.0 | *¥x | * * * * *

*x% p<.001, * p<.05
2.2 Change in Student’s Attitude of Their Skills

Regarding the students’ attitude of their skills, as shown in Table 3, rating values were
entered on an assessment sheet, and submitted at the first session (priori), the 5th, the 10th,
and 14th session. Students rated their skills and attitude on a nine-point scale: 1. Not at all;
3. slightly yes; 5. somewhat yes; 7. considerably yes; 9. extremely yes. The number of
respondents to questionnaires at four times is 31 persons. Averages and standard deviations
of priori and posteriori are shown in Table 3. The posteriori after having created the first,
second and third works are called the first posteriori, the second posteriori and the third
posteriori in the following respectively.

The analysis of variance was conducted among the average rating values for attitude of
skills in priori and three posteriori as a whole of the 30 items. As the result, significant
difference was recognized (F(3,116)=35.3, p<.001). Then multiple comparisons are
conducted by LSD method. The result showed that significant difference between priori and
three posteriori was recognized as shown in Table 3 (MSe=.71, p<.05). This showed that all
the students’ attitude of their skills improved. It was found that their self-confidence
regarding their computer and problem-solving skills improved in this study. The significant
difference tendency was recognized between the first and the second posteriori. The
significant difference between the first and the third posteriori and between the second and
the third were not recognized. Changing a theme of the storytelling brings an effect until
twice. However, it seems to be difficult to raise attitude of the student even if the student
makes the third work successively.

The analysis of variance for each item was conducted among the average rating values
for attitude of skills in priori and three posteriori. Significant difference was recognized
about all items as the result as shown in the column of F and p of Table 3. Then multiple
comparisons are conducted by LSD method. The result showed that significant differences
between priori and three posteriori were recognized about all of 30 items.

In addition, the items where significant difference was admitted between the first and
the second posteriori were (6) skill in mapping out a plan and (25) sense of accomplishment.
The student acts according to a series of flows to create the story, draw the illustration, make
a slide, record the narration, and write a report as shown in Table 1. It is supposed that the
skill (6) was obtained by activities of creating the storytelling. Because the students finished
one work, it is supposed that they might taste a feeling of accomplishment corresponding to
(25). The items where a tendency of significant difference was admitted between first and
the second posteriori were (15) skill in giving a presentation and (24) sense of fulfillment.
The item where significant difference was admitted between the second and the third
posteriori was zero. The item where a tendency of significant difference was admitted was
(22) skill in expressing self-opinions in sentences. The rating values of item (12) for priori
and three posteriori were 3.6, 5.4, 5.6, and 6.2 respectively. The rating values rise gradually
as times of writing the reports increase. It shows that experience is important for attaining
this skill. The no attitude rising significantly between the second and the third posteriori
means that most of the attitude does not change between the second and the third posteriori.
The reasons are thought as follows: It have been difficult to make a story of the third theme
because many students did not yet decide "a future course” in early December of the third
grader; The preparations time have been short because the teacher communicated the third
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theme just before one week; The period is short for one week. The result in analysis of
variance in Table 3 showed that (1) interest in computers, (2) understanding of computers,
(3) technical skills with computers, and (4) methods of computer use improved. These
results demonstrated that the course’s objective “to improve skills in using personal
computers,” was achieved.

The students' report indicated they gained the attitude of skills through the course as
follows: The number of students who said, “I could master or use narration, PowerPoint, a
computer, Word, Paint, animations, an image scanner, and Excel,” were 29, 26, 17, 8, 8, 6,
6, and 2 respectively. The number of descriptions totaled 102, and the average per person
was 3.3. All the students have described how well they can use any of the computer skills.
This showed that another course objective, “improving computers application skills,” was
achieved.

Through creating slide of storytelling, the students acquired “skill in expressing
self-opinions in sentences” by writing stories and reports, as well as “skill in expressing
through non-verbal media” by drawing the pictures of their stories. Thus, it seems that the
purpose of raising the students’ attitude of all their skills related to problem solving was also
achieved, since all their post-attitude rating values regarding skills improved significantly,
as shown in Table 3.

Factor analysis was conducted by using the rating values for 30 items of the
questionnaire in priori and three posteriori. The principal factor analysis was used for the
extraction of factors. Three factors were extracted based on having an eigenvalue of more
than one. The contribution ratio by the three factors was 69.7% in total. Factor 1 consists of
(23), (21), (22), (28), (29), (17), (24), (13), (8), (19), (18), (20), (27), (9). (26), (10), (25), (6),
and (7). Factor 2 consists of (12), (14), (15), (5), and (16). Factor 3 consists of (4), (3), (2),
(1), and (30). By items consisting of each factor, factor 1, 2 and 3 were interpreted
respectively as follows: “skill in solving one's own problems cooperatively and creating,”
“skill in setting up and expressing an issue (problem)” and “interest and skills in computer
use.” Results of t-test using average rating values belonging to each factor show that factors
1 and 3 rose significantly from the priori to the second posteriori. Factor 2 rose significantly
from the priori to the first posteriori.

Table 3 Result in analysis of variance for the rating values regarding skills.
Priori Fist Second Thid SS MS Multple com parisons
Evaliaton items F p |Prori|Prori|Prori| 1st- | 1st- | 2nd-
m | SD|m |[SD|m [SD| m |SD |Cond. | Eror Cond.|Error tst | -2nd | -3rd | 2nd | 3rd | 3rd

(1) Ihterest n computers 45/ 18|61 15[65]| 13|64 11| 809 2651|270 | 22[122 |rkk | * * *
(2) understanding of com puters 3612571160 12|64 14| 1486|1889 495 | 1.6 | 315 [*** * * * *
(3) technical skills w ith com puters 4013561160 116111 859 [170.1 | 286 | 1.4 [20.2 |k*xx * * *
(4) methods of com puter use 461101 57/07[58|09]61]1.1 38.6 (1056 | 129 | 0.9 [ 14.6 |**xx * * *
(5) skill n clrifyng problem s 431 11/58/10[61/09[66| 14| 91.0/159.2|303 | 13[229 |wkx | * * * *
(6) skill h mappihg outa phn 44113541161/ 10[59| 11| 543 163.9 | 181 | 14 [ 133 ks | * * * * +
(7) deepen ng of understanding know kdge 39|14 |55/ 105711 /59| 13| 8231839 [274 | 15| 179 [fxx * * *
(8) skill n studyng ndependently 451131601262 12[63| 12| 631 1810|210 | 15[ 139 |rkx | * * *
(9) skill n colectng nform atbn 48 111158 11 [61]10[59[15| 3131715104 | 14| 73 |ekk * * *
(10) skill n sorthg nform atbon and necessary data | 38 | 1.2 | 58 | 1.3 | 6.0 | 1.3 |57 | 11| 936 [1870 312 | 1.6 | 200 [*xk [ * * *
(11) skill n analzing nform aton 4012|563 116571157 15| 615189.2|205| 1.6 [ 13.0 [rkk | * * *
(12) skill n expressng self~ophons h sentences 3612|5411 (56| 11|62 1.0 1153 |156.0 384 | 13 ]296 [*** * * * * +
(13) skill n expressng through non-verbalmedia 39|14 |56| 1358 13|59| 13| 851 /2255|284 | 19| 151 [kxx * * *
(14) skill n creatng smpk exphnatbns 341156111 |53|11|58| 141019 1682|340 | 14242 prtx | * * * *
(15) skill n givihg a presentatbn 36/ 14/52|09|58]| 1160|099 1055|1517 352 | 13| 278 [rtx | * * * + *
(16) skill h understanding others’ explnatons 421 13|54 11|58 12| 58| 10| 524[166.1 | 175 | 1.4 [ 126 |rxx * * *
(17) skill h comm unicatng w ith others 44112541 12| 58| 13|58 13| 396 (2011132 | 1.7[ 79 |x%x * * *
(18) skill n accurate ly judghg se lf-evaliatons 441 13|58 12162 | 10|63 10| 667 (1597222 | 13 [ 16.7 |*%k * * * +
(19) skill n accurately iidghg others’ opinions 44114155/ 11[59/10[60| 10| 499 1557|166 | 1.3 [ 128 |wkk | * * * +
@0) skill n_inproving and correcthg 4414|158 12[59|13[58| 12| 464 2012|1565 | 1.7[ 9.2 [rkk | * * *
@1) skill n perform ng detaiked nvestiations 40| 15|55 13|59/ 12|58 10| 765 1962|255 | 1.6 [ 156 |xkx | * * *
@2) skill n compktng research 421141571 13[59[13/59| 12| 6472058216 | 1.7 12.6 [#** * * *
@3) skill n cooperatng w ith each other 4011554 | 14|58|15[58| 12| 6702444223 | 20| 11.0 |ekk * * *
@4) sense of fuffilnent 4112|161 14|68 14|64 14|1288 2218|429 | 18] 232 [wkx | * * * +
25) sense of accom plshm ent 4113159 13|68 | 11|63 1.4]129.6 (2005|432 | 1.7 [ 258 |x¥x * * * *
6) skill n soling one's own probkm s 411141 58| 12|61 | 11[58| 12| 7691834256 | 15| 16.8 |dkk * * *
@7) skill n organizing nform ation 4113|5657 13[6313[62| 11| 9021980 |30.1 | 1.6[ 182 |[xkx | * * *
@8) skill n thinkng hdependently 4113|5655/ 15[6013[62| 14| 862 2380|287 | 2.0 [ 145 |wkx | * * *
@9) skill n creatng somethng 4114|155/ 11[59/10[58| 12| 669 |175.7|223 | 15[ 152 |wkk | * * *
(30) nterest n artificial nte lligence 4719|163/ 15[68|15[66| 16| 854 3279|285 | 27[104 [rkx | * * *

Average 41/09/56|08[60)/08[60| 07| 752 852|251 0.7[353 rkk | * * * +

**% p<.001, * p<.05, + p<.1
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3. Conclusion

The storytelling using the slide was made about three themes, was evaluated by peer and

was corrected in this practice. The following results were found in the practice:

(1) The students’ self-understanding was deepened significantly at the first posteriori, did
not rise at the second posteriori, and rose at the third posteriori. This suggests
development of self-understanding depends on theme content.

(2) The skills in using computers were heightened using software as Word, PowerPoint,
Excel, and so on.

(3) The attitudes related to skills rose significantly by the first posteriori, tended to rise from
the first posteriori by the second posteriori, and did not rise at the third posteriori. This
suggests development of attitude depends on repetition of practice.

(4) Factor 1 “skill in solving one's own problems cooperatively and creating” and Factor 3
“interest and skills in computer use” rose significantly by the second posteriori.
Meanwhile, factor 2 “skill in setting up and expressing an issue” rose significantly by the
first posteriori and tended to rise until the third posteriori.

Further it is planned that the author classifies students and wants to examine the
difference of the effect by students' characteristic.
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