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Abstract
　The purpose of this study was to develop digital 
teaching material for cancer education with the 
aim to fulfill cancer education and implement dig-
ital textbooks. Digital teaching material for cancer 
learning was produced for junior high school stu-
dents. The students who participated in this study 
were taught using this material online. Simultane-
ously, awareness of cancer was measured for the 
participating students both before and after pro-
viding the education using the online material. A 
total of 19 out of the 72 students who were invited 
participated (26.4% participation rate). Results 
supported the usefulness of the developed online 
cancer teaching material for junior high school 
students. The percentage of questions regarding 
cancer treatment that were answered correctly was 
high. However, there was misunderstanding re-
garding one question about the factors that in-
crease risk of cancer; specifically, eating burnt 
food. It was confirmed that students’ understand-
ing of cancer, such as whether cancer can be treat-
ed and whether it can be prevented, was enhanced 
after exposure to the digital educational material. 
At the same time, the ratio of participants who 

thought cancer was scary decreased 10 points. In 
future, it is desirable to expand the study, includ-
ing efforts to increase the number of participants, 
to plan for randomized controlled trials and to 
measure long-term effects. 

Introduction
　Cancer has been the number one cause of death 
in Japan since 1981. Media outlets such as televi-
sion and the internet broadcast celebrities devel-
oping cancers and passing away as a result of 
them. Citizens, including students, have become 
familiarized with cancer. In these circumstances, 
the Ministry of Health, Labour, and Welfare 
(MHLW) presented a final goal to decrease the 
number of deaths from cancer in the Basic Plan to 
Promote Cancer Control Programs in 2012 (the 
second term), and has implemented the policy to 
achieve this goal through various programs. These 
programs include introducing cancer education for 
students as well as promoting cancer education in 
school curriculum. MHLW set a goal in the Basic 
Plan to Promote Cancer Control Programs (the 
third term) that “the citizens, including cancer pa-
tients, should know about cancer and aim to over-
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Materials and Methods
1. Study Design
　Our digital teaching material was produced to 
provide cancer education with reference to the re-
ports by various examination committees. Partici-
pating students underwent the digital teaching ma-
terial to learn about cancer. At the same time, 
awareness of cancer was measured for participat-
ing students, both before and after providing digi-
tal education using the material.
　For this study, intervention was the experience 
of learning about cancer using digital teaching 
material, while measured outcome was change in 
awareness of cancer before and after intervention. 
Although there is no control group in this study, 
the items on the awareness survey were similar to 
those of prior studies [5,6], and the comparison 
was made with the results of junior high school 
students in previous studies [5]. 
　As an ethical consideration, participants were 
informed online that they will not be identified in 
the survey, and were guaranteed privacy and free-
dom of participation. The study was conducted 
with their consent.

2. Production of teaching material
　Digital teaching material was prepared primari-
ly for cancer education as proposed by the exami-
nation committees and the MEXT, along with the 
factors related to participants’ intention of taking 
the cancer screenings reported in prior studies [5-
12]. All ten questions are in multiple choice form 
with four options, and the correct answers and 
their explanations are displayed immediately after 
answering the questions online. The survey takes 
approximately 10 minutes. The student chose ac-
cording to instructions, and learn individually on-
line.

3. Survey method
　The survey on awareness was conducted using 
the items of the previous studies [5, 6], in addition 
to the digital teaching material created. Partici-

come the disease.” Likewise, as one of the cancer 
control, MHLW proposed “Public Awareness of 
Cancer Education / Knowledge.” 
　In 2014, the examination committee on cancer 
education established by the Japan Society of 
School Health held a discussion from the stand-
point of “learning the importance of health and 
life, managing our own health properly, and ob-
taining accurate knowledge about cancer and cor-
rect understanding of cancer patients” [1]. The 
committee shared the understanding that the view-
point of  “cancer education that nurtures the im-
portance of life” should be the basis. Furthermore, 
the examination meeting hosted by the Ministry of 
Education, Culture, Sports, Science, and Technol-
ogy (MEXT) discussed what “cancer education” 
should be in 2015, offering the perspective of 
“nurturing the importance of health and life” [2].
　The next term course of study for elementary 
and junior high schools published in 2017 illus-
trated the fulfilment of cancer education [3, 4]. 
Therefore, cancer will be surely incorporated in 
elementary school education in 2020, and in junior 
high school health education in 2021.
　The revised School Education Law was estab-
lished in 2018, in which digital textbooks on de-
vices such as tablets, etc. will be allowed as offi-
cial textbooks in 2020, when the next term course 
of study will be fully executed. Some textbook 
publishers have already started using digital text-
books as supplemental materials for health educa-
tion textbooks, and students can view videos and 
electronic blackboards on tablets. In future, the 
development of digital teaching material for health 
education is desired for strengthening health edu-
cation at schools.
　In order to expand cancer education and starting 
the full-scale use of digital textbooks, this study 
aims to develop digital teaching material for can-
cer education.
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collection and management of privacy informa-
tion related to gift card shipment and the actual 
shipment of gift cards were entrusted to a supplier 
who obtained the privacy mark.

4. Ethics statement
　The experimental procedures were approved by 
the Ethics Committee of the Niigata University of 
Health and Welfare (Number:17792-170303). The 
consent procedure was approved by the ethics 
committees. Students were informed that their an-
swers would remain anonymous and that they 
were free to refuse participation in the study with-
out penalty.

Results
　The digital teaching material was created based 
on previous studies [5-12]. A total of 19 out of 72 
students at the junior high school participated 
(26.4% participation rate, 13.7 years old mean 

pants were asked to respond to the survey before 
and after using the digital teaching material. 
　The participants were junior high school stu-
dents in Japan. A letter requesting participation in 
this survey was sent in early June 2017 to all fam-
ilies with children enrolled at one of the junior 
high schools whose principal had agreed to coop-
erate in the survey. The letter contained the pur-
pose of the study, the handling of privacy informa-
tion, the QR code, and the URL. The online survey 
was arranged so that it began once the guardians 
of the participants provided consent and the inten-
tion to participate, and had access to the URL. 
Summary of the study was explained to the princi-
pal of one small junior high school and carried it 
out throughout the whole school with their coop-
eration. 
　A one-month deadline at the end of June was set 
for responses. Participants received a gift card of 
500 Japanese yen as a token of appreciation. The 

Table 1. Items of digital teaching material and percentage of correct answers (N=19).

Items / Correct answer(s) %

Which one is not correct about cancer treatment? 100.0
  No treatment.
Who needs to take the cancer screenings? 94.7
  Everyone (healthy people, people who have subjective symptoms, people who are recommended to do so by a doctor).
Which one is not correct as cancer prevention? 89.5
  No exercise.
What is the ranking of cancer in the causes of death of people in Japan? 84.2
  First.
Which one of the following statements is incorrect? 78.9
  Young people cannot get cancer.
Which one is not correct regarding the types of cancer? 78.9
  Cancer that can be contagious.
Which one is not correct for cancer screenings? 78.9
  All children need to get cancer screenings.
Which one is not correct about people who have cancer? 78.9
  All cancer patients receive the same treatment.
What is the ratio of Japanese people who have cancer in their lifetime? 73.7
  One out of two.
Which one is not correct among the factors that will enhance the risk of cancer? 63.1
  To eat the burned part of food.
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terial. Among the results that demonstrated higher 
percentages, the question about whether cancer 
can be cured with treatment, showed a result of 
21.1% before and 42.1% after using the learning 
material. The question about whether the partici-
pant thinks that he/she will ever have cancer 
showed a result of 5.2% before and 10.5% after 
using the learning material. The question about 
whether cancer can be prevented showed a result 
of 47.4% before and 68.4% after using the learn-
ing material. The question about whether the par-
ticipant thinks he/she will undergo cancer screen-
ing in the future showed 68.4% before and 78.9% 
after using the learning material. 
　The results of this study and those of the nation-
wide survey were compared using the topic of 
cancer [5]. All of the questions about whether can-
cer can be prevented, whether cancer can be cured 
with treatment, and whether the participant wants 
to undergo cancer screening showed almost the 
same results as the previous study. On the other 
hand, the questions about whether cancer is scary 

age) in the survey. Table 1 shows the ratio of the 
students who had a correct answer of each item in 
the digital teaching material quiz. The maximum 
percentage score was 100%, the minimum was 
63.1%, and the average was 82.1%. The top three 
correct answers were on the following topics: can-
cer treatment (100%); followed by who should 
take the cancer screening (94.7%); and finally, 
cancer prevention methods, (89.5%). On the other 
hand, the lowest three were about: factors that in-
crease the risk of cancer (63.1%); and the ratio of 
having cancer in a lifetime for the Japanese popu-
lation (73.7%). The remaining four questions had 
an average percentage score of 78.9%. 
　Table 2 shows the results of the awareness sur-
vey before and after the using the teaching materi-
al. In addition, the results were shown along with 
the results of the nationwide survey, conducted in 
a previous study [5,6]. The question about whether 
cancer is scary showed a result of 57.9% before, 
and 47.4% after using the learning material, show-
ing a lower percentage after using the learning ma-

Table 2. Change in awareness of cancer among participants (N=19).

 Item
　―Answer

Pre
(%, SE)

Post
(%, SE)

Result of
Nationwide Survey *

(%, SE)

What is your impression of cancer?
  ― Cancer is scary.

57.9, 11.3 47.4, 11.4 66.3, 0.9

Do you think cancer can be cured with treatment?
  ―Yes, I do.

21.1, 9.3 42.1, 11.3 23.9, 0.8

Do you think you will have cancer in the future?
  ―Yes, I do.

5.2, 5.0 10.5, 7.0 13.2, 0.6

Do you think cancer is preventable?
  ―Yes, I do.

47.4, 11.5 68.4, 10.7 47.9, 0.9

Do you think you will get cancer screenings at the 
appropriate age?
  ―Yes, I do.

68.4, 10.7 78.9, 9.4 68.3, 0.9

* Note: Nationwide survey on cancer awareness was carried out for approximately 3,000 junior high students in 2013 [5]. This 
survey was conducted by the questionnaire which contained the same items as we did in our survey. Based on the results of this 
nationwide survey, we evaluated the outcomes by using our online material for cancer education.
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swers was 94.7%. This question was an important  
factor associated with cancer-screening intentions 
[6]. In the previous study, it was discovered that 
awareness of healthy individuals taking cancer 
screenings correlated with the intention of actually 
going for cancer screenings. It is desirable to help 
high school students foster the awareness that 
healthy people also undergo cancer screenings, 
rather than an understanding that cancer treat-
ments are only for people who have symptoms and 
who are referred by doctors. 
　In the awareness survey before learning from 
the material, the percentage was low for some 
questions, such as whether cancer is scary and 
whether the participant thinks he/she will ever get 
cancer; the participants of this study seemed to be 
rather optimistic towards not getting cancer. The 
fact that the ratio of Japanese people getting can-
cer in their lifetimes is one out of two has been 
proclaimed on TV advertisements, etc. However, 
the ratio currently is on the rise to two out of three 
of Japanese people. Therefore, this increasing per-
centage of cancer should be correctly recognized 
[14]. Students should also be made aware that the 
death rate is decreasing.
　After learning from the material, there was an 
increase in answering yes to the question of wheth-
er the participant thinks he/she will have cancer, at 
the same time answering yes to the question of 
whether cancer was scary was lowered. In addi-
tion, answering yes to the questions of whether 
cancer was curable with treatment or was prevent-
able also increased. It is presumed that learning 
that cancers are cured with treatment, can be pre-
vented, and that risk cancer can be screened weak-
ened the impression that cancer is scary.
　There are several limitations of this study. First, 
in the pilot study, the effect was confirmed for jun-
ior high school students, so it is necessary to plan 
a randomized controlled trial [15,16]. Second, the 
comparison of the awareness survey was limited 
to only before/after using the teaching material, 
and it is necessary to also make a follow up of one 

and if the participant thinks he/she will ever have 
cancer were about 10 points and 8 points lower 
respectively, before learning the material in this 
study, as compared to the previous study. 
　Comparing the results of this study with the na-
tionwide survey, the question about whether can-
cer is scary was about 20 points lower, and the 
questions about whether cancer can be cured with 
treatment and whether cancer can be prevented 
showed a result about 20 points higher. The ques-
tion about whether the participant wants to under-
go cancer screening was about 10 points higher. 
The question about whether the participant thinks 
he/she will have cancer was about 3 points lower 
after using the digital learning material, as com-
pared to the nationwide survey. 

Discussion
　The lowest rate of correct answers in the digital 
teaching material was due to choosing the wrong 
answer, “to eat the burned part of food,” as a risk 
factor for cancer. This fact was once listed as one 
of the preventive methods for cancer in Japan, but 
has since been removed. In a previous study 
among Japanese junior high school children aged 
13–14 years, 40.2% of participants answered, “to 
eat the burned part of food,” as a risk factor for 
cancer [12]. Moreover, this is an example of old 
information which was included in high school 
textbooks on health education previously. There-
fore, the junior high school student participants 
might have obtained this revised knowledge either 
through direct or indirect means.
　Regarding cancer treatment, the answers were 
100% correct. It has been reported that junior high 
school students’ awareness ratio of standard treat-
ment for cancer was 88.7% for surgery, 78.0% for 
chemotherapy, and 64.3% for radiation [6]. In the 
future, new treatment methods that are available, 
such as immunological therapies, will require an 
update to school content of cancer education. 
　For the question regarding who should get can-
cer screenings, the percentage of the correct an-
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month or three months after learning to measure 
long-term effects. Third, the number of partici-
pants was small due to it being an online survey 
which may have caused hesitation in participation. 
However, the author hopes to expand the number 
of participants by having the involvement and 
consent of multiple schools and allocating partici-
pation based on individuals. Despite the limita-
tions to this study, it has accomplished a certain 
level of achievement regarding the development 
of digital teaching material for cancer education.

Conclusion
　In this study, the digital teaching material devel-
oped for cancer education was proven to be useful 
for junior high school students. After using the 
digital material, it was confirmed that students’ 
awareness of cancer changed, for example, the 
awareness that cancer can be prevented and treat-
ed. At the same time, the percentage of those who 
found cancer scary decreased. It would be desira-
ble to expand the study by increasing the number 
of participants, to plan a randomized controlled 
trial (RCT), and to measure the long-term effects 
of these digital teaching materials.
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