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ABSTRACT
In this study, improvements were made to the educational 
materials that aim to develop teaching skills using ICT of first-
year students in teacher training, and such materials were 
implemented. Results showed that regarding teaching skills using 
ICT, items that reflected the students’ own ability in information 
utilization primarily showed improvements. From this, it is 
surmised that this led to the learning of the basics of teaching 
skills using ICT that are needed for first-year students. On the
other hand, changes in the assumed direction were not observed 
for awareness of the view of classes or AL. As a result of 
categorizing the self-analysis descriptions of students regarding 
their awareness of AL, negative effects were shown that lead to 
the issue of this study, as well as positive effects from changes in 
the awareness of students. 

CCS Concepts
• Social and professional topics Professional topics
Computing education Computing education programs
Information technology education.

Keywords
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Learning 

1. INTRODUCTION
The computerization of education points to an aim to create an 
educational environment that adapts to the computerization of 
society and to increase the quality of education. One of the 
foundations that support the computerization of education is the 
enhancement of teaching skills using ICT. Currently, regarding 
the development of teaching skills using ICT among current 
teachers, scales to promote their growth are undertaken by the 
board of education of the state or regional governments. 

There have been efforts that target the students of teacher training 
programs, but many of them are geared toward those who have 

completed practical teaching training or graduate students in their 
third of fourth year. As such, this study conducts the development 
and practice of training materials that aim for the growth of basic 
teaching skills using ICT among first-year teacher training 
students in the subject of information literacy. 

Regarding the information literacy education at universities, Inoue 
[1] has pointed out that because the emphasis is on equipment
operation, the “study of information literacy” and “opportunities
to utilize it” are kept separate. As such, He [1] proposes a PBL-
style class that determines specialized fields and encourages
students to learn information literacy in the process of solving
problems within their specialized field. This study treats the
“computerization of education” as a specialized field that is an
important topic for students aiming to become teachers.
Additionally, it aims for the development of ability in information
utilization and basic teaching skills using ICT, of which the
former is necessary for university students who tackle various
issues related to the computerization of education (the utilization
of ICT in classes, information morals education, instructing
children to acquire an ability in information utilization), and the
latter is necessary for students who are aiming to become teachers
or enter the educational profession.

Based on this background, we assume the use of information 
literacy in each basic subject, develop educational materials that 
incorporate perspectives of the computerization of education and 
active learning, and put them into practice [13] This study 
reports the results of evaluating (1) the improvements to the 
educational materials after putting them into practice in the 
second year and (2) the impact of the practice from the 
perspectives of teaching skills using ICT, ability in information 
utilization), and the view of classes. 

2. BACKGROUND
2.1 The Development of Teaching Skills Using
ICT in Teacher Training
In the “Report on the Enhancement of the Capabilities of Teachers 
Who Play a Key Role in the Future of School Education” that was 
compiled in December 2015, in terms of teacher training as well, 
the issues of “effective classes that utilize ICT, the development 
of appropriate digital educational materials, and basic training for 
their use” were raised. Moreover, in the teacher training core 
curriculum that was later proposed, for the instruction method of 
each subject (including the use of information equipment and 
educational materials), the goal “to understand how to effectively 
use information equipment and educational materials in a way that 
adapts to the particular characteristics of the subject and to utilize 
them in designing the classes” was included as an attainment 
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target. Thus, the development of teaching skills using ICT in 
teacher training has become an important issue. Past efforts have 
been made regarding the development of teaching skills using ICT 
in teacher training and methods of instruction. Such efforts are 
divided into two categories: understanding the current state of 
students’ teaching skills using ICT and the development and 
practice of instruction methods. 

First, as an effort to understand the current state of teaching skills 
using ICT, Takeno et al. [12] researched the relationship between 
the checklist of the Ministry of Education, Culture, Sports, 
Science and Technology (MEXT) that is used to study teachers’ 
teaching skills using ICT and the utilization experience of 
teachers. As a result, it was found that the teaching skills using 
ICT of the students were low in the delivery of classes that had a 
deep relationship with the school, items that pertained to the 
evaluation of learning, and items that related to school affairs. 
Furthermore, it was also revealed that the experience and form of 
ICT utilization may affect teaching skills using ICT. In addition, 
Morishita [8] and Kanoe and Suzuki [3] compared the results of 
the students’ checklist to the results of current teachers. As a 
result, it was shown that though there is not a significant gap 
between students’ information morals and own utilization of ICT 
when compared to those of the teachers, there was a gap in its 
effective use toward the instruction of the school children and 
school affairs. Moreover, Yamane et al. [15] studied the 
correlation between the frequency of daily ICT utilization, 
experience in lectures and classes related to ICT utilization 
methods, and the sense of effectiveness felt toward ICT utilization. 
The result showed that even if daily ICT use is high, this does not 
necessarily lead to a sense of its effectiveness in the way one is 
instructing school children in ICT utilization. 

From studies that have examined the current state of ICT 
utilization, it has been shown that though students’ daily use of 
ICT affects their teaching skills using ICT, in terms of the school 
children’s use of ICT or instructing them on their ability in 
information utilization, as well as ICT utilization in school affairs 
and other areas that are deeply related to school activities, there is 
a need for practical experience. 

Next, as an effort to study the instruction methods of teaching 
skills using ICT, Kanoe and Nitta [2] implemented classes that 
aimed for second-year students to feel the need for ICT utilization 
in “Education Methods and Techniques” and heighten their 
motivation for its use. In the classes, the students viewed videos 
on how ICT is used in advanced schools or will be used in future 
schools, and afterward, discussed among themselves how ICT can 
be utilized in schools. Results showed that students felt that the 
computerization of society overall is progressing, and their 
motivation for ICT utilization increased. Moreover, Ogawa et al. 
[10] proposed a learning model through which students created 
educational videos that contained incorrect uses of ICT and 
encouraged the viewer to find what is a mistake and what is not, 
and the students viewed these videos. They [10] practically 
evaluated the effect of such a model, and results showed that for 
both the creation of such videos and their viewing, students 
acquired knowledge related to ICT utilization, and there was an 
increase in the checklist items. Furthermore, Kitazawa et al. [4] 
examined the impact of the students’ direct experience with ICT 
on their understanding of, interest in, and motivation for teaching 
skills using ICT. They established a beginning and end period for 
the time through which direct experience was gained, then 
compared the effect in each period. Results showed that in either 

period, the question items on the checklist that pertained to 
interest increased. 

Many of the practical studies up until now have been conducted 
primarily in subject teaching methods or specialized educational 
fields. However, implementing only in certain subjects is 
insufficient for the development of teaching skills using ICT, and 
there is a need for these skills to be acquired in stages throughout 
all four years. For this reason, the authors developed a curriculum 
that develops students’ ability in information utilization and 
teaching skills using ICT in the subject of information literacy that 
is taken in the first year [13]. Table 1 shows the relationship 
between the curriculum structure and the students’ ability in 
information utilization, which is the aim of information literacy. 
By learning in their first year about the computerization of 
education and the use of ICT in classes, the aim was for the 
students to build a foundation for learning ICT utilization in later 
subjects. 

Table 1. Curriculum structure 

2.2 Perspective of Proactive, Interactive, and 
Deep Learning
In the new educational guidance manual that was issued in 2017 
and 2018, enhancements to the learning process were incorporated 
from the perspective of proactive, interactive, and deep learning 
(active learning). Active learning was originally emphasized in 
higher education, and in the study conducted by Benesse 
Educational Research and Development Institute (2016), between 
2008 and 2016, opportunities for university students to receive 
AL-style classes increased. 

On the other hand, for teacher training students, in addition to 
practicing active learning for themselves through AL-style classes, 
they must also study how they are learning so that when they 
become teachers, they can conduct such classes. As such, in 

Chapter Main Content Main Ability in
Information
Utilization

1. Introduction What is learned and
how it is learned in
classes/Preparation for
collaborative learning

2. Computeriz
ation of
Education

3 aspects of the
computerization of
education

Proactive
collection of
necessary
information, etc.

3. Information
Education

The collection,
organization, analysis,
summarization, and
expression of
information

Report creation
(Word
Processing)

4. ICT
Utilization in
Classes

For what purpose ICT is
being utilized

Presentation with
awareness of the
receiver

5. Computeriz
ation of
School Affairs

Grades processing
using security, email,
and table calculation
software

Mail/table
calculation
software

6. Information
Morals
Education

Necessary items in the
instruction of
information morals/mini
class

Information
morals

7. Conclusion
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addition to incorporating AL-style classes into teacher training, 
there is also a need to support students so that they can study how 
they are learning and what the effects are. 

With this in mind, in terms of the development of teaching skills 
using ICT, this study incorporated into the educational materials 
many learnings from AL-style classes as well as a support 
mechanism through which students can be made aware of the 
learning methods and their effects. 

2.3 Development and Practice of ICT 
Utilization Workshops 
Based on the above background, the authors have worked to 
increase the teaching skills using ICT of first-year teacher training 
students who take the information literacy class, as well as 
develop and practice educational materials for students to learn 
new learning methods through experience [11] [14]. 

By practicing the above up to the second year, improvements in 
teaching skills using ICT could be observed after the classes. 
However, on the other hand, the assumed effect was not observed 
through the incorporation of AL-style classes. It is believed that a 
reason for this was that even though AL-style classes were 
incorporated, the classes may still have been guided by the teacher. 

2.4 Purpose 
The results of previous research showed that teaching skills using 
ICT could be improved through the use of the developed 
educational material. However, the expected changes were not 
observed in the students’ view of the classes. With this in mind, 
regarding the practices that were undertaken this year, it was 
decided to improve the educational materials and the evaluations 
before and after the classes so that the effects of the classes can be 
examined in greater detail. 

3. METHOD 
3.1 Educational Materials 
Based on the results of what was practiced in 2017 [14], the 2017 
educational materials were improved in the following ways. The 
workbooks distributed to the students and the class slides and 
group sheets used by the teachers were also prepared together. 

(1) Developing an evaluation rubric: In terms of reflecting on the 
learning content of each chapter, questions were asked that 
elicited explanations of what was learned, such as “explain the 
computerization of education in your own words, 
incorporating the 3 aspects.” As a general rule, so that the 
learners themselves could evaluate, evaluation perspectives 
and evaluation standards were shown through a rubric (Table 
2). 

(2) Deep active learning: Matsushita [5] raised “externalization 
with no internalization” as an issue of active learning. 
Internationalization means the acquiring of necessary 
knowledge, and externalization means the use of the acquired 
knowledge. Externalization without sufficient internalization 
results in an inability to fully use the knowledge, making it an 
empty attempt. Regarding this, Mori and Mizokami [7] have 
put forward a “cycle of internalization-externalization-
internalization.” By acquiring knowledge through 
internalization and using it through externalization, 
fluctuations and variations in the knowledge emerge. Through 
returning to internalization once again and processing these 
fluctuations, the belief is that this will result in deep learning 
(Figure 1). With this cycle in mind, the structure of the 

educational materials was reevaluated. Moreover, an 
explanation of the learning cycle needed to realize deep 
learning was added in Chapter 1. 

3.2 Classes 
In the Introduction for ICT, which is a common subject taken by 
all students, the developed educational materials were used to 
implement a class for first-year students in a department at 
education university A. There were 928 students, divided into 19 
classes. The class schedule is shown in Table 3. 

Table 2. Example of the rubric 

Figure 1. The flow of classes and the cycle of internalization-
externalization-internalization 

3.3 Evaluation of Classes 
In order to evaluate the classes, before and after all classes, a 
survey was implemented to determine attitudes and behaviors 
pertaining to the checklist of teaching skills using ICT, the view 
of classes, and active learning. 

3.3.1 Teaching Skills Using ICT 
Up until last year, the checklist of teachers’ teaching skills using 
ICT (elementary school version) produced by the Ministry of 
Education, Culture, Sports, Science and Technology (MEXT) 
(2007) was used. This checklist is built from 5 perspectives (A 
ability to utilize ICT for educational material research, preparation 
for instruction, evaluation, etc. B ability to utilize ICT for 
instruction during classes C ability to instruct school children in 
ICT utilization D ability to instruct about information morals, etc. 
E ability to utilize ICT in school affairs) and 18 items. 

Level
Criteria

A. Ideal B. Standard C. Needs 
improvement

Among the multiple
information
collection methods,
was the method
appropriate to the
purpose selected?

Various search 
tools were tested, 
the appropriate 
method was 
selected, and 
information was 
collected.

Among multiple 
search tools, an 
appropriate 
method was 
selected, and 
information was 
collected.

Multiple search 
tools were not 
examined, a 
method was 
chosen with no 
basis, and 
information was 
collected.

Acquire knowledge and solve a conflict

Doubt/Conflict

Grasp

Understand

Use

Review

Gain realization about 
the unit content

Acquisition of 
necessary knowledge

Thinks one 
understands

Thinks one 
understands

Thinks one 
understands

Thinks one 
understands

Thinks one 
understands

Understands!

Review the learned 
content and how it 

was learned

Internalization
(Individual)

Externalization
(Collaboration)
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However, it has been pointed out that the current checklist needs 
reevaluation. New items have been added to propose a trial 
version in the research conducted in 2016 that aimed to improve 
the ICT utilization instruction survey items. 

As such, in this year’s practice, the checklist (trial version) was 
used to evaluate teaching skills using ICT. This checklist contains 
4 aspects (A ability to utilize ICT in educational materials 
research, preparation for instruction, evaluation, school affairs B 
ability to utilize ICT for instruction during classes C ability to 
instruct school children in ICT utilization D ability to instruct 
about knowledge and attitudes that serve as the basis of 
information utilization) and 16 items. The basic structure of the 
checklist (trial version) is almost the same, but the differences are 
the following: 

The content of E was consolidated into A. 

Regarding B, in the current version, the question items 
focused on ICT utilization centering on the teacher, but items 
were added that focused on the utilization of ICT by the 
students as well as group utilization of ICT.  

In D, items were added pertaining to scientific understanding 
of information in the instruction of information morals. 

By using the checklist (trial version), teachers’ teaching skills 
using ICT can be evaluated in line with new learning instruction 
guidelines. 

Table 3. The structure of classes 

3.3.2 View of Classes and The Quality of AL 
The scales used last year were reevaluated, and the following 
scales were used for the evaluation. 
(1) Scale of the view of classes 

Nomura and Maruo [9] developed a scale of the view of classes 
that can examine the students’ understanding of the classes they 
take. This scale consists of 14 items, of which 7 items are about 
the understanding of classes as a knowledge transfer, and the 
other 7 items are about classes as a cooperative activity. In order 
to confirm the changes in the view of classes that occurred 
through these classes, this scale was used. For each question, there 
were 6 levels of responses ranging from “not applicable at all” to 
“extremely applicable.”
(2) AL scale 

Mizokami et al. [6] developed a scale to evaluate the quality of 
active learning based on the cycle of internalization-
externalization-internalization. This scale consists of 12 items, of 
which 3 items are about externalization, 5 items are about 
realizations through externalization, and 4 items are about the 
internalization after externalization. Factor analysis was 
conducted, and the general factor of the 12 items and the group 
factor of the 3 externalization items that contribute to the general 
factor were extracted. Prior to the study, students were asked 
about how much of the attitudes and behaviors indicated by the 
items they have shown in past active learning-style classes. After 
the study, the students were asked about how much of the 
attitudes and behaviors indicated by the items they have shown in 
these classes.  
Regarding (2), for the students of the 4 classes that the first and 
second authors were in charge of, the pre- and post-study results 
were given to each student as feedback, and activities were 
conducted for students to analyze their own changes. The analysis 
data for this was also collected. 

4. RESULT 
4.1 Teaching Skills Using ICT 
The pre- and post-study teaching skills using ICT results are 
shown in Figure 2. Regarding the average of each item and the 
overall average of all items, an analysis of variance was 
conducted with pre- and post-study as 1 factor. As a result, it was 
shown that the pre-study result for B was higher when compared 
to the post-study result (F(1,889)=32.96, p<.01). Moreover, for D, 
the post-study value was higher than the pre-study value 
(F(1,889)=404.31, p<.01). Furthermore, in terms of the average of 
all items, the post-study value was higher than the pre-study value 
(F(1,889)=17.97, p<.01). From this, it was shown that teaching 
skills using ICT were improved through the classes. Additionally, 
in terms of each item, B the ability to utilize ICT for instruction 
during classes decreased after the study, and D the ability to 
instruct about knowledge and attitudes that serve as the basis of 
information utilization increased. 

Figure 1. Pre- and post-study teaching skills using ICT 

Class Content

1 Guidance/network setting
2 Introduction (preparation for collaborative

learning)
3 Computerization of education
4 Computerization of school affairs 2 Emails
5 Information education 1 (searching and 

collecting information)
6 Information education 2 (organizing and 

analyzing information)
7 Information education 3 (expressing

information and creating documents)
8 ICT utilization in classes 1 Case study analysis

9 ICT utilization in classes 2 Case study
presentation

10 Computerization of school affairs 1 
Computerization of school affairs and security

11 Computerization of school affairs 3 Data 
processing through table calculation

12 Information morals education 1 Educational 
materials analysis

13 Information morals education 2 Mini classes

14 Conclusion
15 Summary Seminar
16 Test

2.9 3.0 3.0

2.5

2.8
3.0 2.8 2.9

3.2
2.9

1.0

1.5

2.0

2.5

3.0

3.5

4.0

A B C D Total

Pre Post
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4.2 The View of Classes and Active Learning 
The pre- and post-study views of classes are shown in Figure 3. 
Two-way analysis of variance was conducted with the view of 
classes (as a collaborative activity or knowledge transfer) and pre- 
and post-study results as within-subject factors. As a result, it was 
shown that there is significant interaction (F(1,646)=26.96, p<.01). 
An analysis of simple main effect was conducted; results showed 
that the view of classes as a collaborative activity decreased from 
pre-study to post-study (F(1,646)=19.41, p<.01). No changes 
were observed in the view of classes as knowledge transfer. 
The results of the pre- and post-study AL scales are shown in 
Figure 4. Regarding the average of the 3 externalization factors 
and the average of the AL general factor 12 items, a one-way 
analysis of variance was conducted with each pre- and post-study 
result as within-subject factors. As a result, significant differences 
were not observed in AL externalization from pre- to post-study 
(F(1,836)=1.58, n.s.). Regarding AL general, there was a 
significant decrease from pre- to post-study (F(1,836)=4.56, 
p<.05)). 

Figure 2. Pre- and post-study views of classes 

Figure 3. Pre- and post-study AL scale 

5. DISCUSSION 
We will discuss the results that have been analyzed. First, 
regarding teaching skills using ICT, the overall value and the 
value for D significantly increased from pre- to post-study. The 
item D is “ability to instruct about knowledge and attitudes that 
serve as the basis of information utilization,” and it includes 
abilities that we want students to develop in the information 
literacy classes. By developing teaching skills using ICT through 
the information literacy classes, this result suggests that the 
students’ ability in information utilization increased, and this let to 

their evaluating a sense of effectiveness toward the instruction of 
knowledge and attitudes that serve as the basis. 

On the other hand, there were no differences between pre- and 
post-study results for items A and C, and for item B, the results 
showed that the value decreased post-study. Regarding the reason 
behind the decrease in item B in particular, it is inferred that it is 
related to changes in the image students hold toward ICT 
utilization in classes. Pre-study, the students were unable to 
imagine in detail what instruction utilizing ICT looked like, 
resulting in high self-evaluations. However, through the classes, 
they realized that ICT utilization is not an alternative to the 
current tools being used, but instead, it is a potential for the 
creation of new values. Because they became more aware of the 
difficulties of doing this, it is surmised that post-study, they 
evaluated their own capabilities more harshly. 

From these results, it again became clear that the development of 
teaching skills using ICT cannot be done in just one class, and 
thus, it must be developed through coordination with curriculum 
research and development subjects and specialized subjects. In the 
future, there is a need to practice this not just in one class, and 
consider the management of curriculums throughout all four years. 

Table 2. Categorization of self-analysis of the reasons that the 
AL scales decreased 

Next, we discuss the results of awareness of the view of classes 
and AL. Similar to the analysis results of prior research, in this 
study as well, awareness of the view of classes and AL proceeded 
in a direction opposite to what was assumed. In order to clarify 
why such a result occurred, the self-analysis results of the AL 
study were examined. Of the students of the 4 classes, the reasons 
stated by the 41 students whose AL scale decreased were 
categorized, shown in Table 4. When examining Table 4, it can be 
observed that nearly half of the students raised the reason that 
from before taking the classes to after taking the classes, there 
were changes in how they understood the AL scale and the 
question items. It can be surmised that for these students, as a 
result of their being able to more accurately evaluate their abilities 
needed for AL, the values decreased. This result can be 
interpreted as the students being able to positively change their 
awareness of AL.

4.56
4.294.45 4.30

1.0
1.5

2.0

2.5

3.0

3.5
4.0

4.5

5.0

5.5

6.0

view of classes as a
collaborative activity

view of classes as a
knowledge transfer

Pre Post

3.81
4.07

3.85
4.02

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

AL Externalization AL General

Pre Post

Deepening understanding of AL/question items 46.3%

Comparison with self (ideal/reality) (26.8%)

• Because after undergoing various experiences in the classes, I 
realized that I lack learnings, and so my confidence decreased.

• With the exception of externalization, I felt difficulties in actually 
doing them.

Realizations about the evaluation (17.1%)

• Because I became able to regard myself more strictly. Because as
a result of deepening my understanding of information overall, I 
started to analyze using more detailed perspectives.

• My prior response was too lenient.

Lack of opposing opinions/spirited discussions in classes (collaborative 
learning)

26.8%

• Because there were no opposing opinions, and thus, during the 
classes, there were no instances in which I realized my mistakes 
or felt the biases that exist in the way I view things

• There were not many opinions that different from those of my 
classmates, so I was not stimulated

Stagnant self-growth 7.3%

• Overall, by seeing and listening to the presentation of my 
classmates, I realized what I lacked and deepened my 
understanding; however, I realized that if I were asked whether I 
was able to contribute something to my classmates, I cannot 
respond with confidence that I did

• Because when reflecting on the discussions held up until now, I 
felt that I could not clearly state what I learned
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On the other hand, more than 30% of the students raised the 
reason that they were unable to sufficiently achieve proactive, 
interactive, and deep learning during these classes. This result 
raises issues of the learning environment and topic-setting that can 
support such learning. 

From these results, regarding the decrease in the AL scales, it was 
shown that there is a possibility that both positive and negative 
effects are mixed together. In terms of the view of classes, which 
showed similar results, the same possibility is assumed. As such, 
in the future, in addition to quantitative survey studies, descriptive 
data analysis must be conducted for all classes, and by conducting 
AL-style classes, it is necessary to analyze how students’ 
awareness of classes and learning has changed. 

6. CONCLUSION
In this study, improvements were made to the educational 
materials that aim to develop teaching skills using ICT of first-
year students in teacher training, and such materials were 
implemented. Results showed that regarding teaching skills using 
ICT, items that reflected the students’ own ability in information 
utilization primarily showed improvements. From this, it is 
surmised that this led to the learning of the basics of teaching 
skills using ICT that are needed for first-year students. On the 
other hand, changes in the assumed direction were not observed 
for awareness of the view of classes or AL. As a result of 
categorizing the self-analysis descriptions of students regarding 
their awareness of AL, negative effects were shown that lead to 
the issue of this study, as well as positive effects from changes in 
the awareness of students. 

In the future, in addition to quantitative surveys, by using 
descriptive data analysis, through this study, we will examine in 
greater detail the effect of AL-style classes, in addition to the 
increase in teaching skills using ICT. 
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THE DEVELOPMENT OF TEACHING SKILLS 
USING ICT IN TEACHER TRAINING: 
PRACTICES IN FIRST-YEAR INTRODUCTION FOR ICT
Hitomi SAITO and Kyoko UMEDA (AICHI UNIVERSITY OF EDUCATION)

INTRODUCTION:
ICT USE AT SCHOOL

Using ICT at school is one of very important issues
PISA2015 survey reported that using ICT at school in Japan is delayed.
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Japan is here.
3.7%
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INTRODUCTION:
ICT USE AT SCHOOL

Using ICT at school is one of very important issues
PISA2015 survey reported that using ICT at school in Japan is delayed.

In order to improve there issues,  it is necessary to advance the following 
efforts.

The development of teaching skills using ICT among current teachers
The development of teaching skills using ICT for the students of teacher training 
programs
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BACKGROUND: THE DEVELOPMENT OF TEACHING 
SKILLS USING ICT IN TEACHER TRAINING
Past efforts regarding the development of teaching skills using ICT in teacher 
training are divided into following two categories.

Efforts to understand the current state of students’ teaching skills using ICT
Students’ daily use of ICT affects their teaching skills using ICT. However, skills that are deeply 
related to school activities, such as the school children’s use of ICT or instructing them on 
their ability, there is a need for practical experience. (Morihsita, 2014; Kanoe, 2016; Yamane et 
al., 2017)

Efforts to study the instruction methods of students’ teaching skills using ICT
Many of the practical studies up until now have been conducted primarily in subject teaching 
methods or specialized educational fields (Ogawa et. al., 2017; Kitazawa et. al., 2018).

There are few practice for first year students.

4

We developed a curriculum that develops students’ teaching skills using ICT in 
the subject of information literacy that is taken in the first year.
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BACKGROUND: HOW TO ACTIVE LEARNING
Additionally, the perspective of proactive, interactive, and deep learning 
(active learning) also important for learning according to the revision of 
the Japanese curriculum guidelines.

For teacher training students, in addition to practicing active learning 
themselves, they must also be able to conduct such class when they 
become teachers.

As such, we include AL-style learning activities and knowledge about AL 
into educational materials.

52020/6/18

BACKGROUND: OUR PREVIOUS STUDY
We have developed a curriculum that develops their teaching skills using ICT. 
(Umeda et al., 2016)

6

Information literacy

Teaching skills using ICT

Active learning to solving problem 
about teaching skills using ICT

This curriculum encourages them to 
refine their ability of “information 
literacy” acquired by high school in the 
process of solving problems within 
topics on “the teaching skills using ICT”.

The relationship between ability of information 
literacy and teaching skills using ICT

2020/6/18
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BACKGROUND: OUR PREVIOUS STUDY
We have practiced to increase the teaching skills using ICT of first-year 
teacher training students who take the information literacy class 
(Saito et al., 2016; Umeda et al., 2018).

By practicing the above up to the second year, improvements in teaching 
skills using ICT could be observed after the classes. 

However, the assumed effect was not observed through the incorporation 
of AL-style classes. 

72020/6/18

PURPOSE
This study aim for the growth of basic teaching skills using ICT among 
first-year teacher training students in the course of information literacy.

In this presentation, we reported the following points:
(1) The improvements to the educational materials based on the results of practice in 
the second year

(2) The evaluations of the practice from the perspectives of teaching skills using ICT 
and the quality of AL

82020/6/18

METHODS: 
EDUCATIONAL MATERIALS

Based on the results of what was practiced in 2017(Umeda et al., 2018), 
the educational materials were improved in the following ways.
(1) Developing an evaluation rubric

(2) Deep active learning
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METHODS: 
EDUCATIONAL MATERIALS

Based on the results of what was practiced in 2017(Umeda et al., 2018), 
the educational materials were improved in the following ways.
(1) Developing an evaluation rubric

To reflect on the learning content of each chapter, questions were asked that 
elicited explanations of what was learned.

So that the learners themselves could evaluate, evaluation perspectives and 
evaluation standards were shown through a rubric.

10

Level
Criteria

A. Ideal B. Standard C. Needs improvement

Among the multiple information
collection methods, was the
method appropriate to the
purpose selected?

Various search tools were tested, 
the appropriate method was 
selected, and information was 
collected.

Among multiple search tools, an 
appropriate method was selected, 
and information was collected.

Multiple search tools were not 
examined, a method was chosen 
with no basis, and information 
was collected.

Example of the rubric
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METHODS: 
EDUCATIONAL MATERIALS

Based on the results of what was practiced in 2017(Umeda et al., 2018), 
the educational materials were improved in the following ways.
(2) Deep active learning

Matsushita (2015) raised “externalization with no internalization” as an issue of 
active learning. 

Mori and Mizokami (2017) have put forward a “cycle of internalization-
externalization-internalization.”
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Based on the results of what was practiced in 2017(Umeda et al., 2018), 
the educational materials were improved in the following ways.
(2) Deep active learning

Matsushita (2015) raised “externalization with no internalization” as an issue of 
active learning. 

Mori and Mizokami (2017) have put forward a “cycle of internalization-
externalization-internalization.”

METHODS: 
EDUCATIONAL MATERIALS

12

Acquire knowledge and solve a conflict

Doubt/Conflict

Gain realization about 
the unit content

Acquisition of necessary 
knowledge

Thinks one 
understands

Thinks one 
understands

Thinks one 
understands

Thinks one 
understands

Thinks one 
understands

Understands!

Review the learned 
content and how it was 

learned

Internalization
(Individual)

Externalization
(Collaboration)

Cycle of internalization-externalization-internalization

Through internalization, 
learners acquire necessary 

knowledge

In externalization, learners 
use knowledge. And They 

feel doubt and conflict their 
understanding.

Through returning to 
internalization once again,  

learners resolve conflicts and 
understand more deeply. 

Grasp

Understand

Use

Review

We improved our material 
and learning step based on 

this cycle.
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METHODS:
CLASSES AND STUDENTS

We used the improved educational 
materials in introductory course of 
information literacy in A university of 
education.

There were 928 students in 19 classes. 

These classes were practiced from 
April to August at 2018.

13

Class Content
1 Guidance/network setting
2 Introduction (preparation for collaborative learning)
3 Computerization of education
4 Computerization of school affairs 2 Emails

5 Information education 1 (searching and collecting
information)

6
Information education 2 (organizing and analyzing
information)

7 Information education 3 (expressing information and
creating documents)

8 ICT utilization in classes 1 Case study analysis
9 ICT utilization in classes 2 Case study presentation

10
Computerization of school affairs 1 Computerization
of school affairs and security

11
Computerization of school affairs 3 Data processing
through table calculation

12
Information morals education 1 Educational materials
analysis

13 Information morals education 2 Mini classes
14 Conclusion
15 Summary Seminar
16 Test
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METHODS:
EVALUATION OF EDUCATIONAL EFFECTS

In order to evaluate the classes, before and after all classes, following 
questionnaires were conducted.

Teaching Skills Using ICT

The Quality of AL
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RESULTS:
TEACHING SKILLS USING ICT

In order to evaluate the classes, before and after all classes, following 
questionnaires were conducted.

Teaching Skills Using ICT

The Quality of AL
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To evaluate students’ teaching skills using ICT, we used checklists 
produced by the MEXT. 
This checklist contains  following 4 aspects

A: ability to use ICT in preparation for educational materials, 
instruction, evaluation, school affairs

B: ability to use ICT for instruction during classes
C:  ability to instruct school children in ICT using
D: ability to instruct about knowledge and attitudes that 
serve as the basis of information literacy

2020/6/18

RESULTS:
TEACHING SKILLS USING ICT

The average of all item in Teaching skills using ICT were improved through 
the classes (p<.01). 

The average of 4 aspects: 
The ability to utilize ICT for instruction 
during classes (B) decreased (p<.01).

The ability to instruct about knowledge 
and attitudes that serve as the basis of 
information literacy (D) increased (p<.01).

172020/6/18

RESULTS:
THE QUALITY OF AL

In order to evaluate the classes, before and after all classes, following 
questionnaires were conducted.

Teaching Skills Using ICT

The Quality of AL

20

Mizokami et al. (2016) developed a scale to evaluate the quality of 
active learning based on the cycle of internalization-
externalization-internalization.
This scale consists of 12 items.

3 items are about externalization

5 items are about realizations through externalization
4 items are about the internalization after externalization

2020/6/18

RESULTS:
THE QUALITY OF AL

Significant differences were 
not observed in AL externalization.

There was a significant decrease 
in AL general (p<.05).

212020/6/18
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DISCUSSION: TEACHING SKILLS USING ICT
Teaching Skills Using ICT

The average of aspect D significantly increased from pre to post class.

D is the ability to instruct about knowledge and attitudes that serve as the basis of 
information literacy

The average of aspect B significantly decreased from pre to post class.
B is the ability to use ICT for instruction during classes

22

The students’ ability on information literacy increased through the class, and this let to their 
evaluating a sense of effectiveness toward the instruction of those knowledge and attitudes.

The students’ image of using ICT during classes would change from pre to post. They were 
unable to imagine in detail before class. But their image is clear through class, they evaluated their 
skill about B more harshly.

The development of teaching skills using ICT cannot be done in just one class. 
There is a need to consider the management of curriculums throughout all four years.
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DISCUSSION: THE QUALITY OF AL
The Quality of AL

As well as previous research, the quality of al showed a different result than 
expected.

To clarify why such a result occurred, the self-analysis results of the Quality of AL 
were examined.

We collect the students’ self-analysis from 4 classes.

The self-analysis of 41 students whose AL scale decreased in post class were 
categorized.
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DISCUSSION: VIEW OF CLASSES AND AL
Categorization of self-analysis of the reasons that the AL scale decreased

24

Deepening understanding of AL/question items 46.3%

Comparison with self (ideal/reality) (26.8%)

Because after undergoing various experiences in the classes, I realized that I lack learnings, and so my 
confidence decreased.

Realizations about the evaluation (17.1%)

Because I became able to regard myself more strictly. Because as a result of deepening my understanding of 
information overall, I started to analyze using more detailed perspectives.

Lack of opposing opinions/spirited discussions in classes (collaborative learning) 26.8%

Because there were no opposing opinions, and thus, during the classes, there were no instances in which I 
realized my mistakes or felt the biases that exist in the way I view things

Stagnant self-growth 7.3%

Because when reflecting on the discussions held up until now, I felt that I could not clearly state what I learned

Nearly half of students raised the reason that their understating about 
AL scale and the question items changed from before to after class.

This result can be interrupted as the students being able to positively 
change their awareness of AL

More than 30% of the students raised the reason that they were 
unable to sufficiently achieve active learning during these classes.

This result clear issues of the learning environment and topic-setting 
that can support such learning.
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CONCLUSION
We developed a curriculum that develops students’ teaching skills using ICT in 
the subject of information literacy that is taken in the first year.
(1) The improvements to the educational materials after putting them into practice in the 
second year and practiced in the third year.

(2) The evaluations of the practice in the third year from the perspectives of teaching skills 
using ICT, the view of classes, and the quality of AL

The results showed that students acquire the basics of teaching skills using ICT.

However, regarding the quality of AL, negative effects were shown that lead to 
the issue of this study, as well as positive effects from changes in the awareness 
of students.

In the future work, we improve and evaluate our practice based on these results.
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