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Abstract 
In Japan, the use of information and communication technology (ICT) is common in schools. It is 
believed that lessons that include ICT make children more interested in learning. However, children 
cannot always effectively learn because methods of using ICT in lessons change depending on the 
learning environment, learning content, and learning situations of children. Therefore, teachers are 
required to improve their skills in designing lessons that include ICT. It is difficult for current student 
teachers to design lessons that include ICT because they have little experience in taking such lessons 
when they were students in elementary school and high school. Therefore, it is necessary for student 
teachers to improve on the skills, and educational models and curricula need to be developed. The 
purpose of this study was to develop a model to improve student teachers’ skills in designing lessons 
that include ICT. Specifically, we developed a model that involves activities for designing or improving 
lessons that include ICT through peer discussions. We implemented the model in university classes to 
evaluate its effectiveness. We clarified that the model was effective in improving the skills because 
student teachers could obtain the necessary knowledge. 

Keywords: ICT, design lesson that include ICT, student teacher's skill, teacher development, lesson 
study. 

1 INTRODUCTION 
Due to rapid changes in global society, qualities and capabilities such skills for the 21st century [1] and 
the Organisation for Economic Co-operation and Development key competencies [2] (e.g. computer 
literacy, critical thinking) are required to reform education globally. Information and communication 
technology (ICT), due to its rapid growth, is being used in education, for example for developing digital 
learning materials [3]. 

In Japan, the use of ICT is common in schools. It is believed that lessons that include ICT make 
children more interested in learning [4]. On the other hand, if teachers use ICT in their lessons, 
children cannot always effectively learn because methods using ICT in lessons change depending on 
the learning environment, learning content, and learning situations of children. It is necessary for 
teachers to consider not only how they should use ICT in their lessons but also how they should 
improve their lessons with ICT. Therefore, skills in designing lessons that include ICT are necessary, 
and teachers need to gain the skills when they are student teachers [5]. 

However, it is difficult for current student teachers to design lessons that include ICT because they 
have little experience in taking such lessons when they were students in elementary school and high 
school, and few methods have been developed on how to improve the skills of student teachers 
effectively. Therefore, educational models and curricula to improve the skills need to be developed. 

A previous study showed that the process of conducting simulated lessons and improving the 
simulated lessons that include tended to make student teachers turn their attention from how they 
should use ICT in education to how they should improve their lessons [6]. We argue that it is possible 
to effectively improve skills in designing lesson that include ICT through this process by increasing 
student teachers’ awareness of effective lessons that include ICT. 

The purpose of this study is to develop a model to improve student teachers’ skills in designing 
lessons that include ICT. Specifically, we focused on simulated lessons. This model involves activities 
for designing or improving lessons that include ICT through peer discussions to effectively. In this 
paper, we described the development and evaluation of the model. 
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2 PREVIOUS STUDIES ON ICT IN LESSONS 
Beggs (2000) found that one of the top three issues for teachers using ICT in their lessons was the 
lack of training [7]. In addition, according to Becta (2004), the issue of training is certainly complex 
because it is important to consider several components to ensure training effectiveness, i.e., time for 
training, pedagogical training, skills training, and ICT use in initial teacher training [8]. 

One method for solving these issues involves conducting simulated lessons. It has become clear that 
conducting simulated lessons enhances teaching skills [9], enabling student teachers to design 
lessons that include ICT [10] and making them realize the importance of thinking about learning 
activities and teaching materials in their lessons [11]. 

To improve student teachers’ skills in designing lessons that include ICT, it is important not to just 
conduct simulated lessons but to design the simulated lessons by considering effective learning 
activities, methods, and scenarios of using ICT.  

From this above, Terashima et al. (2016) clarified that student teachers should turn their attention from 
how they should use ICT in education to how they should improve simulated lessons that include ICT 
by conducting simulated lessons that include ICT and improving their lessons [6]. This shows that 
student teachers designed effective lessons that include ICT based on knowledge they obtained in this 
process. In other words, this process is effective in improving skills in designing lessons that include 
ICT. In addition, Ogawa et al. (2017) established a learning model for improve teaching skills using 
ICT by making and browsing “spot the different videos” [12]. With this learning model, student 
teachers create videos with deliberate mistakes in lessons that include ICT or browse the video. This 
shows, student teachers will be able to find problems in the using teaching scenarios involving ICT. 

Therefore, we argue that it is possible to improve student teacher’s skills in designing lessons that 
include ICT by increasing their awareness when conducting or improving simulated lessons that 
include ICT. In this study, we developed a model for improving student teachers’ skills in designing 
lessons that include ICT effectively by making them more aware of lessons that include ICT through 
the process of conducting simulated lessons and improving the lessons. 

3 PROPOSED MODEL TO IMPROVE SKILLS OF DESIGNING LESSONS THAT 
INCLUDE ICT 

3.1 Requirements of Model 
There are different viewpoints related to lessons that include ICT depending on the student teacher 
because his/her experience with the lessons and the amount of knowledge of ICT differ from one 
student teacher to another. Thus, student teachers can think about the lessons from various 
viewpoints through peer discussion. In addition, many student teachers have little experience in taking 
such lessons when students in elementary school and high school. Thus, we argue that it is important 
for them to consider lessons objectively to improve the lessons. 

Therefore, they can increase their awareness of lessons that include ICT through carrying out these 
two activities. We assumed the following requirements to develop our model to improve student 
teachers’ skills in designing lessons that include ICT. 

Requirement 1): Student teachers can continually discuss with other student teachers with different 
viewpoints regarding lessons. 

Requirement 2): Student teachers can consider their lessons objectively and improve them. 

3.2 Development of Model 
The model involves the following activities to satisfy the requirements. 

Student teachers first design and improve lessons through peer discussion in groups and discuss with 
members of other groups. Therefore, student teachers can gain various viewpoints and ideas 
(Corresponding to Requirement 1).  

To reflect on lessons objectively, student teachers improve the lessons designed by other groups that 
they took. Therefore, they can clarify the issues with the lessons which they will improve. Student 
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teachers can then consider lessons objectively and improve them as well as those designed by other 
groups by repeating these activities several times (Corresponding to Requirement 2).  

The model is composed of six steps, as shown in Fig. 1. 

 
Figure 1. Proposed model to improve skills in designing lessons that include ICT. 

Step 1): Student teachers are divided into groups and each group designs a lesson through 
discussion of the learning content and activities with other members in the same group. 

Step 2): Two groups then combine, and student teachers conduct simulated lesson designed in their 
groups to student teachers in the other group. 

Step 3): Student teachers discuss what they learned in step 2 regarding points to be improved with 
members of the groups that learned together in step 2. 

Step 4): Student teachers individually reflect on the content of the discussion from step 3. 

Step 5): Student teachers improve the lessons that they have taken in step 2 while discussing the 
learning content and activities with other members in the same group with step 1.  

Steps 2-5 are repeated several times. 

Step 6): Student teachers individually reflect on the learning from each step.  

The feature of this model is exchanging simulated lesson with the other group and improving and 
conducting the lesson through peer discussion. Specifically, student teachers exchange the lessons 
that they conducted or took in step 2 with the other group. And in step 5, they improve the lesson that 
they took. In this way, student teachers can consider the simulated lesson objectively when they 
improve the lesson and when they conduct or take it. Additionally, they can increase their awareness 
of lessons that include ICT by discussing these lessons with various student teachers. 

3.3 Effectiveness of Proposed Model 
There is not only one method of using ICT in lessons because the use of ICT changes depending on 
the learning environment, learning content, and learning situations of students. Regarding this issue, 
our model as the following three advantages.  

1 Student teachers can consider several effective methods of using ICT.  
2 Student teachers can determine more and more effective method of using ICT depending on 

the lesson.  
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3 Student teachers will be able to design lessons that include ICT after due consideration of the 
important points of using ICT in lessons.  

As a result, student teachers will be able to achieve mastery of their skills in designing lessons using 
ICT by reflecting on their learning from each step. 

4 EVALUATION OF PROPOSED MODEL 

4.1 Method of Evaluation 
We evaluated the proposed model by conducting a practice session that involved the use of the 
proposed model in university classes to clarify how effective it is in helping student teachers improve 
skills in designing lessons that include ICT. From April through July 2018, a university offered a “Using 
ICT in the class” course, which 39 students attended. In the course we performed a practice session 
based on the model from Jun 18 through July 16, 2018. 

We divided 39 students into 8 groups: 4 groups comprised the model cluster in which the students 
learned based on the model; the other 4 groups comprised the non-model cluster in which they 
improved upon the lessons they had previously designed. In this evaluation, we used a questionnaire 
and mind maps in the pre- and post-practice session. With the questionnaire, we created ten 
questionnaire items based on the learning activities of each step and implemented these items using a 
five-point scale (1: strongly disagree - 5: strongly agree) (Q1-Q10 in Table 1). With the mind maps, we 
created two items regarding the points to consider in conducting lessons regarding the use of ICT 
devices (a tablet and document camera) (MM1 and MM2 in Table 1). In addition, we asked free 
descriptions to the model cluster regarding "the positive points of learning based on this model" in the 
post-practice session. 

Table 1. Questionnaire items (Q1-10) and mind map (MM1 and 2). 

Q1. Do you think it is important to reflect on the using methods and the using scene for ICT in your lessons 
many times? 

Q2. Do you think it is important to consider your lessons objectively? 

Q3. Do you think it is important to consider others’ lessons that you have taken to improve them? 

Q4. Do you it is important to work hard on designing and improving your lessons to make them better? 

Q5. Do you think it is important to understand the positive points of each of ICT device to design lessons that 
include ICT? 

Q6. Do you think it is important to develop your understanding of using methods for ICT in lessons? 

Q7. Do you think it is important to consider using methods for ICT in lessons from the viewpoints of both 
teacher students? 

Q8. Do you think it is important to consider how you should make their lessons better with ICT? 

Q9. Do you think it is important to understand the positive points and those to be improved in the lessons you 
designed through peer discussion? 

Q10. Do you think it is important to understand positive points and points to be improved in lessons that others 
designed? 

MM1. Please write the points to consider in lessons that include the use of tablets in mind map. 

MM2. Please write the points to consider in lessons that include the use of document cameras in mind map. 

4.2 Practice Session based on Proposed Model 
We brought two groups in the same cluster together and performed the practice session as follows 
and summarized in Table 2. 

• Class 1): In groups, they discussed learning activities and scenarios through the use of ICT 
devices and designed the lessons summarized in Table 3. Group 1 and 3 designed lesson A, 
and group 2 and 4 designed lesson B. We imposed submission of their lesson plan on them 
until class 2.  
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• Class 2): Students were divided into two clusters (model and non-model). As model cluster, 
group 1 was paired with group 2. And as non-model cluster, group 3 was paired with group 4. 
They conducted simulated lessons then discussed the points to be improved regarding each 
other’s lessons. We imposed submission of a report about points to be improved each other’s 
lessons on them until class 3. 

• Class 3): In the model cluster, students improved the lesson that the other group members 
designed for class 1 in same group with class 1. In the non-model cluster, students improved 
the lesson they had previously designed. We imposed submission of their lesson plan on them 
until class 4.  

• Class 4): Students were divided in the same manner as for class 2 and conducted simulated 
lessons. They then discussed the points to be improved for each other’s lessons. We imposed 
submission of a report about points to be improved each other’s lessons on them until class 5. 

• Class 5): In the model cluster, students improved the lesson the other group designed for class 
3 in the group. In the non-model cluster, students improved the lesson they had previously 
designed. They then designed a new lesson that included ICT through individually reflecting on 
the learning of each class. 

Table 2. Flow of practice session for two groups in each cluster.  

 
Model cluster Non-model cluster 

Group 1 Group 2 Group 3 Group 4 

Class 1 Design lesson A Design lesson B Design lesson A Design lesson B 

Class 2 
Conduct lesson A /  

Take lesson B 
Take lesson A / 

Conduct lesson B 
Conduct lesson A /  

Take lesson B 
Take lesson A / 

Conduct lesson B 

Discuss each other’s lessons Discuss each other’s lessons 

Class 3 Improve lesson B Improve a lesson A Improve a lesson A Improve a lesson B 

Class 4 
Conduct lesson B /  

Take lesson A 
Take lesson B / 

Conduct lesson A 
Conduct lesson A /  

Take lesson B 
Take lesson A / 

Conduct lesson B 

Discuss each other’s lessons Discuss each other’s lessons 

Class 5 
Improve lesson A Improve lesson B Improve lesson A Improve lesson B 

Reflect on learning from each class Reflect on learning from each class 

Table 3. Content of lessons A and B. 

 Lesson A Lesson B 

Subject Mathematics Home economics 

Unit Line graphs and tables Intelligent shopping 

ICT devices Document cameras Tablets 

Objective of 
lesson 

Children will be able to think out a method to 
write line graphs according to purpose. 

Children will be able to shop intelligently while 
comparing information of items [price, quality, etc.] 

4.3 Results and Discussion 
We had the 39 students answer the questionnaire, mind maps and free description and compared the 
two clusters using the obtained data. 

4.3.1 Results from Questionnaire 
Table 4 shows the results of a two-factor analysis of variance comparing differences in the average 
value of the questionnaire item (Q1-10) and the number of the nodes of the mind map (MM1 and 2) 
from the pre and post survey for each cluster. 
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For item 2, when a corresponding two-factor analysis of variance was conducted for “Pre/ Post” and 
“cluster”, their interaction was observed (F (1, 37) = 12.4, p < .01). Therefore, focusing on the results 
of the simple main effects of "Pre/ Post", significant differences were found in the model cluster (F (1, 
37) = 84.2, p <.01) and non-model cluster (F (1, 37) = 16.3, p <.01). From the result of Bonferroni 
correction, a significant difference was observed (p < .01). For the model cluster, the pre-average 
value was 3.65 and post-average value was 4.70; thus, there was significant improvement of “Post”. 
For the non-model cluster, the pre-average value was 3.74 and the post-average value was 4.21; 
thus, there was significant improvement of “Post”. The results of a test of the simple main effect of 
“cluster” in each level of “Pre” and “Post”, significant differences were found for only “Post” (F (1, 37) = 
5.8, p <.05). The post-average value was significantly larger for the model cluster (4.70) than for the 
non-model cluster (4.21). 

Table 4. Result from questionnaire and mind map. 

Ite
m

s 

Model cluster (N=20) Non-model cluster 
(N=19) F-value 

Inquest of simple main 
effect and multiple 

comparison 
Pre Post Post Post Inner 

sample 
Between 
sample 

In
te

ra
ct

io
n 

M SD M SD M SD M SD Pre vs. 
Post Cluster 

Q1 3.45 0.60 4.65 0.49 3.53 0.70 4.37 0.60 76.21** 0.45 2.34 Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

Q2 3.65 0.49 4.70 0.57 3.74 0.73 4.21 0.71 86.40** 1.18 12.36** Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

Q3 3.20 0.77 4.25 0.64 3.53 0.77 4.11 0.66 40.57** 0.23 3.39 Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

Q4 3.80 0.83 4.35 0.67 3.74 0.73 4.36 0.76 32.74** 0.16 0.01 Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

Q5 3.85 0.59 4.55 0.51 3.11 0.66 3.74 0.73 139.69** 3.41 4.83* Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

Q6 3.25 0.64 4.30 0.47 3.16 0.83 4.32 0.67 81.83** 0.05 0.20 
Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

Q7 3.15 0.88 4.60 0.50 3.00 0.67 3.89 0.81 105.77** 4.43* 5.93* 

Model cluster: Pre < Post,  
Non-model cluster: Pre < Post 
Post: Non-model cluster < 
Model cluster 

Q8 3.20 0.83 4.35 0.75 3.21 0.71 4.32 0.75 60.44** 0.00 0.02 
Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

Q9 3.30 0.92 4.45 0.51 3.32 0.75 4.47 0.51 58.05** 0.01 0.00 
Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

Q10 3.25 0.97 4.65 0.49 3.00 0.82 3.89 0.94 46.77** 6.11* 2.27 
Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

Q11 6.55 2.63 11.15 4.80 6.53 3.08 8.00 2.98 172.61** 0.47 8.66 Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

MM1 5.20 1.89 9.30 2.96 5.00 2.81 6.63 2.31 166.09** 1.25 7.23** Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

MM2 3.45 0.60 4.65 0.49 3.53 0.70 4.37 0.60 76.21** 0.45 2.34* Model cluster: Pre < Post, 
Non-model cluster: Pre < Post 

Note: “Inquest of simple main effect and multiple comparison” indicates significant difference of less than 5% significance 
level.  * p < .05, ** p < .01 

For item 5, when a corresponding two-factor analysis of variance was conducted for “Pre/ Post” and 
“cluster”, their interaction was observed (F (1, 37) = 4.82, p < .01). Therefore, focusing on the results 
of the simple main effects of "Pre/ Post", significant differences were found in the model cluster (F (1, 
37) = 100.8, p <.01) and non-model cluster (F (1, 37) = 45.1, p <.01). From the results of Bonferroni 
correction, a significant difference was observed (p < .01). For the model cluster, the pre-average 
value was 3.40 and the post-average value was 4.55; thus, there was significant improvement of 
“Post”. For the non-model cluster, the pre-average value was 3.31 and the post-average value was 
4.11; thus, there was significant improvement of “Post”. The results of a test of the simple main effect 
of “cluster” in each level of “Pre” and “Post”, significant differences were found only for “Post” (F (1, 
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37) = 3.81, p <.01). The post-average value was significantly larger for the model cluster (4.55) than 
the non-model cluster (4.11).  

For item 7, when a corresponding two-factor analysis of variance was conducted for “Pre/ Post” and 
“cluster”, their interaction was observed (F (1, 37) = 5.9, p < .05). Therefore, focusing on the results of 
the simple main effects of "Pre/ Post", significant differences were found in the model cluster (F (1, 37) 
= 83.0, p <.01) and non-model cluster (F (1, 37) = 30.0, p <.01). From the results of Bonferroni 
correction, a significant difference was observed (p < .01). For the model cluster, the pre-average 
value was 3.15 and the post-average value was 4.60; thus, there was significant improvement of 
“Post”. For the non-model cluster, the pre-average value was 3.00 and the post-average value was 
3.89; thus, there was significant improvement of “Post”. The results of a test of simple main effect of 
“cluster” in each level of “Pre” and “Post”, significant differences were found only for “Post” (F (1, 37) = 
9.2, p <.01). The post-average value was significantly larger for the model cluster (4.60) than for the 
non-model cluster (3.89). 
These results indicate that the student teachers in the model cluster could consider lessons that they 
designed objectively and understand the characteristics of ICT. Thus, the proposed model can be said 
to satisfy Requirement 2.  

For the other items, when a corresponding two-factor analysis of variance was conducted, their 
interaction was not observed. For all items, however, a simple main effect was observed for “Pre/ 
Post”. From the results of Bonferroni correction, a significant difference was observed for all items in 
both clusters. For items 6, 9, and 10, these results indicate that the student teachers in the model 
cluster could develop an understanding of effective lessons that include ICT from the ideas of others. 
Thus, the proposed model can be said to satisfy Requirement 1. 

4.3.2 Results from Mind Map 
For item 11, when a corresponding two-factor analysis of variance was conducted for “Pre/ Post” and 
“cluster”, their interaction was observed (F (1, 37) = 8.7, p < .05). Therefore, focusing on the results of 
the simple main effects of "Pre/ Post", model cluster (F (1, 37) = 132.70, p <.01), and non-model 
cluster (F (1, 37) = 50.67, p <.01), significant differences were found in each. From the results of 
Bonferroni correction, a significant difference was observed (p < .01). For the model cluster, the pre-
average value was 6.40 and the post-average value was 10.80; thus, there was significant 
improvement of “Post”. For the non-model cluster, the pre-average value was 6.53 and the post-
average value was 9.32; thus, there was significant improvement of “Post”. The results of a test of the 
simple main effect of “cluster” in each level of “Pre/ Post”, significant differences were found only for 
“Post” (F (1, 37) = 2.1, p <.05). For the post-average value was significantly larger for the model 
cluster (10.80) than for the non-model cluster (9.32).  

For item 12, when a corresponding two-factor analysis of variance was conducted for “Pre/ Post” and 
“cluster”, their interaction was observed (F (1, 37) = 8.7, p < .05). Therefore, focusing on the results of 
the simple main effects of "Pre/ Post", significant differences were found in the model cluster (F (1, 37) 
= 168.1, p <.01) and non-model cluster (F (1, 37) = 68.4, p <.01). From the results of Bonferroni 
correction, a significant difference was observed (p < .05). For the model cluster, the pre-average 
value was 5.10 and the post-average value was 9.20; thus, there was significant improvement of 
“Post”. For the non-model cluster, the pre-average value was 6.40 and the post-average value was 
10.80; thus, there was significant improvement of “Post” From the results of a test of the simple main 
effect of “cluster” in each level of “Pre/ Post”, significant differences were found only for “Post” (F (1, 
37) = 4.1, p <.05). The post-average value was significantly larger for the model cluster (10.80) than 
for the non-model cluster (9.32). 

These results indicate that student teachers could acquire knowledge about lessons that include ICT 
through improving the lessons they took in step 2. 

4.3.3 Discussion on Effectiveness of Proposed Model 
Table 5 shows the results of free description (extracts) from 20 students in the model cluster who 
answered, “the positive points of learning based on this model”. We discussed effectiveness of the 
proposed model based on the results of a questionnaire, mind map, and free description. 

The answers, “Because the group that designed the lesson differed from the group that improved it, I 
could obtain knowledge about lessons that include ICT” and “I could think of new methods for using 
ICT in lessons through taking lessons which we designed and the other group improved” support the 
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results of mind map items 11 and 12, clarifying that student teachers can think of new methods for 
using ICT in lessons through improving lessons that the other groups designed. 

The answers, “Because we improved the lesson after we took it, I could consider lessons objectively” 
and “Because I could consider lessons objectively, improving lessons has become easier” support the 
results of questionnaire items 2 and 7, clarifying that student teachers can consider lessons objectively 
and the points to improve lesson can be made clear.  

The answers, “Because I could understand the characteristics of ICT devices, I will try to use them in 
lessons that include ICT” and “I could understand the positive points of ICT devices for the first time 
through conducting simulated lessons that include ICT” support the results of questionnaire item 5, 
clarifying that student teachers can understand the characteristics of ICT devices and can design 
lessons that include ICT using such devices. 

Table 5. Results from free description (extracts). 

• Because the group that designed the lesson differed from the group which improved it, I could obtain 
knowledge about lessons that include ICT. 

• I could think of new methods for using ICT in lessons through improving lessons we took, and the other 
group improved. 

• Because we improved the lesson after we took it, I could consider lessons objectively. 

• Because I could consider lessons objectively, improving lessons has become easier. 

• Because I could understand the characteristics of ICT devices, I will try to use them in lessons that include ICT. 

• I could understand the positive points of ICT devices for the first time through conducting the simulated 
lessons that included ICT. 

From the above, it is considered that student teachers will be able to increase their awareness of 
effective lessons that include ICT with the proposed model. 

5 CONCLUSION 
We developed a model to improve student teachers’ skills in designing lessons using ICT and 
conducted a practice session to evaluate the effectiveness of the model. From our evaluation, we 
clarified the following advantages of the model. 

• Student teachers can understand lessons objectively, and the points to improve lesson are 
made clear 

• Student teachers can learn how to design effective lessons that include ICT from ideas of others  
• Student teachers can understand the characteristics of ICT devices 

• Student teachers can acquire knowledge on how to effectively conduct lessons that include ICT 

From these advantages, student teachers will increase their awareness of effective lessons that 
include ICT with the proposed model. Therefore, the model is useful in helping improve student 
teachers’ skills in designing lessons that include ICT. 

For future work, we will further analyze the effectiveness of the model and improve it through 
continuous implementation. 
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