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Abstract: We carried out experiments about quizzes “Japanese so-and-so” for university students 

before as follows: “making them create a quiz,” “making them solve quizzes,” and “making them 

create a quiz and solve ones.” Then, we reported the results of change of consciousness by 

questionnaires before and after the experiments. Here, we report the results comparing the three 

experiments. By analysis, we found that, by having created a quiz or solved ones, the items such as “I 

want to get knowledge of fields in which I have not been interested” and “It is fun to infer the answer 

of a quiz” commonly increased. We think that quizzes stimulate intellectual curiosity and bring good 

effects of learning. 
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1. Introduction 

 Our hypothesis for the study is as follows: 

Making subjects create a quiz that they need to think 

(not mere whether having knowledge) or solve such 

ones stimulates their intellectual curiosity, brings them 

confidence in their abilities in solving problems, 

increases their eagerness to work on difficult problems, 

and brings them good effects of learning. We 

interviewed quiz writers (Takeuchi et al., 2012 [8]), 

developed a bulletin board specialized for quizzes 

(Takeuchi et al., 2013 [5]) and implemented various 

functions (Takeuchi et al., 2014 [6]), evaluating the 

bulletin board (Takeuchi et al., 2013, 4? [7]), and 

reported the result of its administration and 

improvement of its user interface (Takeuchi et al., 2014 

[6]) before. In addition, we published educational 

effects of creating a quiz (Takeuchi et al., 2015 [4]), 

educational effects of answering quizzes (Takeuchi 

and Tachi, 2015 [2]), and the result of the 

questionnaires about the change of consciousness by 

creating a quiz and answering ones then (Takeuchi et 

al., 2015 [1]). 

 Here, we put together past three experiments 

(Takeuchi et al., 2015 [4], Takeuchi and Tachi, 2015 

[2], and Takeuchi et al., 2015 [1]). For further details, 

we researched change of consciousness by each of 

three experiments: making subjects create a quiz 

(Experiment A, say), making subjects solve quizzes 

(Experiment B, say), and making subjects create a quiz, 

select good questions, read them, and answer them 

(Experiment C, say). We will report the results 

comparing and analyzing the three experiments. 

 

2. Summary of the experiments 

 We will show a summary of the three 

experiments below. We showed the detailed various 

conditions in the past publication (Takeuchi et al., 2015 

[4], Takeuchi and Tachi, 2015 [2], and Takeuchi et al., 

2015 [1]). 

 

2.1. Quizzes used for the experiments 

 In all three experiments, we used quizzes 

“Japanese so-and-so.” About a Japanese thing, 

explanation made difficult to understand on purpose 

was shown and readers guess the correct answer. Their 

examples are already published (Takeuchi et al., 2015 

[4] and Takeuchi and Tachi, 2015 [2]), so we omit 

them. 

 

2.2. Place of experiment, date and time, place of 



presentation, and so on for each experiment 

 Table 1 shows the dates, places, subjects, 

experimenters, numbers of subjects, and breakdowns 

by sex of the three experiments: 

 

 

Table 1: Summary of each experiment 

 

 

Item
Experiment A

Creation
Experiment B

Answer
Experiment C

Answer after creation
Year of

experiment
2014 2015 2015

Date of
experiment

March 6 (2-person groups)
March 7 (3-person groups)
March 8 (1-person groups)

September 27 October 4

Place of
experiment

Nagoya University Japan Future University Japan Future University

Experimenters
We and Dr. Kouki Sato at

Education Center for International
Students, Nagoya University

CRET CRET

Number of
subjects

27 60 60

Breakdown by
sex

11 M
16 F

30 M
30 F

30 M
30 F

Nationality
11 Japanese
3 Chinese

1 Taiwanese
60 Japanese 60 Japanese

Grade

25 freshpeople
 1 sophomore

0 juniors
1 senior

8 freshpeople
16 sophomores

16 juniors
20 seniors

8 freshpeople
16 sophomores

17 juniors
19 seniors

Liberal Art or
Natural

Science

27 LA
0 NS

42 LA
18 NS

42 LA
18 NS

Conference
presentation

title

Research on consciousness
changes by creating quizzes

Research on consciousness
changes by answering quizzes

How making questions and giving
answers each other effect on

learning and mental state
Conference

presentation
date

May 17, 2014 March 21, 2015 November 21, 2015

Conference for
presentation

JSET research meeting JSiSE research meeting JSET research meeting

Place of
presentation

Nagaoka University of Technology Kagawa University Iwate Prefectural University

What we did in
experiment

Made them create a quiz Made them solve quizzes
Made them create a quiz and made

them solve ones
Dividing into

groups to
create a quiz

1-person groups
2-person groups
3-person groups

－
1-person groups
Pairs of M and F

Dividing into
groups to

answer quizzes
－

No division by experimental
condition

(We divided rooms owing to the
place for the experiment.)

No division

Attribute
questionnaire

Prior
questionnaire

Time to create
a quiz

60 min － 30 min

Time to answer
quizzes

－ 30 min 30 min

Posterior
questionnaire

5 min 4 min 10 min

Result

Creating a quiz increased positive
attitude toward learning and life,
such as "I want to get knowledge
of fields in which I have not been
interested," "I want to work
positively on difficult problems on
which I use my head," and "I am
satisfied with my life so far,"
increased.

Solving quizzes made them think,
"It is fun to solve a quiz" and "I
want to solve more ones," but did
not so much increase positive
attitude toward learning and life.

The values of "I want to visit a
site where such quizzes are
posted and to solve them," "I
want to get knowledge of fields in
which I have not been interested,"
and "I am better at reading riddles
than my classmates" increased.

5 min 5 min 5 min



2.3. Kinds of questionnaires for each experiment 

 We made questionnaires to the subjects for 

each experiment. We have five questionnaires: a 

questionnaire about attributes of subjects (“the attribute 

questionnaire” for short), a prior questionnaire, a 

posterior questionnaire, a questionnaire asking whether 

the question was interesting and difficult and 

answering by a choice among five ones for each 

example of a quiz explained before each experiment, 

and a questionnaire asking whether each question of 

quizzes solved during the experiment was interesting 

and difficult and answering similarly. We used mark-

sensing cards for the attribute, prior, and posterior 

questionnaires. We used A4-sized cards SN-0009 by 

Scanet Inc., on which we could ask at most fifty 

questions of a choice from five on them and could print 

also questions. We use Japanese B5-sized sheets for the 

other questionnaires and make the subjects check 

choices. Table 2 shows what questionnaires we made 

in each experiment: 

 

Table 2: Questionnaires we made 

in each experiment 

 

2.4. Summary of the attribute questionnaire 

 The attribute questionnaire consists of thirty 

questions and we made it before creating a quiz or 

answering ones. We omit all questions because we 

published them before (Takeuchi et al., 2015 [4]). Each 

answer should be a choice among five ones on the 

mark-sensing card, and without special instructions the 

five are “1: Definitely true (agree). 2: Probably true 

(agree). 3: Neither. 4: Probably false (disagree). 5: 

Definitely false (disagree).” 

 

2.5. Summary of the prior questionnaire 

 The prior questionnaire consists of forty-four 

questions. Each answer should be a choice among five 

ones like the attribute questionnaire. We omit all 

questions because we published them before (Takeuchi 

et al., 2015 [4]). In the same experiment, the posterior 

questionnaire is the same as the prior questionnaire. 

However, Questions 17–26 are different between 

Experiments A, B, and C, so we excluded these ten 

questions. Thus, we used thirty-four questions for 

analysis. 

 

3. Results of the experiments 

 

3.1. Difference between the prior and posterior 

questionnaires 

 We examined the difference between the 

prior and posterior questionnaires. Each answer is a 

choice among numbers 1–5 on the mark-sensing card. 

The smaller the number is marked, the stronger the 

strength of the agreement becomes. We let, difference 

= the number marked in the prior questionnaire - the 

number marked in the posterior questionnaire, and the 

larger the difference becomes, the more positive the 

attitude became. For all thirty-four questions in the 

prior and posterior questionnaires, we calculated the 

difference about the subjects of Experiments A, B, and 

C (27, 60, and 60 subjects, respectively, and 147 in 

total). Thus, we get a matrix with 147 rows and 34 

columns. 

 

3.2. Difference between the three experiments 

 In change of consciousness in the 

experiments, we were especially interested in items of 

questions that had a significant change in Experiment 

A, B, and C. Thus, for the matrix with 147 rows and 3 

columns explained in 3.1, we carried out one-way 

Item
Experime

nt A
Creation

Experime
nt B

Answer

Experime
nt C

Answer
after

creation
Attribute

questionnaire
✓ ✓ ✓

Prior
questionnaire

✓ ✓ ✓

Posterior
questionnaire

✓ ✓ ✓

Questionnair
e whether

the example
of a quiz that

the
experimenter

s show was
interesting

and difficult

✓ ✓ ✓

Questionnair
e whether

quizzes that
the subjects
solved were
interesting

and difficult

－
(Since

experimen
t only for
creation)

✓ ✓



ANOVA without repeated measures. Testing the null 

hypothesis “no difference among the three 

experiments,” we have arranged the questions in 

ascending order of the p-value that is less than 25 

percent, and show them in Table 3. 

 Table 3 shows, “Having created a quiz, they 

want to create more ones” and “Having solved quizzes, 

they want to solve more ones.” In addition, we found 

that, for example, creating a quiz does not interest them 

to solve one and vice versa. 

 Furthermore, Table 3 shows that, by making 

them create a quiz, they think, “I want to post a quiz 

that I created hard,” but they do not easily “want to 

create more ones.” By making them solve ones, 

however, they seem to “want to solve more ones.” 

Perhaps the reason is that creating a quiz is hard, but 

solving ones is generally interesting. 

 

3.3. Entire mean differences in descending order 

 From the matrix with 147 rows and 34 

columns explained in 3.1, we calculated the mean with 

respect to the subjects of each of Experiments A, B, and 

C and the entire mean with respect to all 147 subjects. 

Thus, we got a matrix with 4 rows and 34 columns and 

transposed it. We have arranged the questions in 

descending order of the entire mean and show them in 

Table 4. In other words, Table 4 shows how the 

consciousness changes by creating a quiz or solving 

ones. 

 According to Table 4, experience of creating 

a quiz or solving ones makes the items such as “I want 

to solve more ones,” “I want to get knowledge of fields 

in which I have not been interested,” and “It is fun to 

infer” increased. We can expect that quizzes stimulate 

intellectual curiosity and bring good effects of learning. 

In addition, solving quizzes brings them confidence as 

“I am better than my classmates.” We think that this to 

be a favorable change for learning. 

 

Table 3: “Differences” in order of p-value 

 

 

 

 

 

 

 

 

 

 

Item of questions p-value
Experiment A

Creation
Experiment B

Answer

Experiment C
Answer after

creation
Note

Question 34: I want to post a
question on a site where such
quizzes are posted.

1.8% 0.44 0.12 -0.07
Having created
one, they want to
post it.

Question 43: I want to visit a site
where such quizzes are posted and
to solve them.

5.5% -0.11 0.52 0.42

Question 36: I want to solve such a
quiz.

11.6% 0.07 0.38 -0.02

Question 06: It is fun to infer the
answer of a quiz.

14.7% 0.07 0.43 0.17

Question 44: Solving many such
quizzes makes us bright.

16.9% 0.00 0.27 -0.05
Solving ones, they
feel bright.

Question 03: I want to write a
mystery.

18.0% 0.30 0.05 0.07
Having created
one, they want to
write a mystery.

Question 07: I want to create a
question of a quiz.

20.7% 0.37 -0.05 -0.05
Having created
one, they want to
post it.

Question 37: If I solve such a quiz, I
want to announce my answer on the
Internet.

22.6% -0.22 0.10 0.00
Solving ones, they
want to announce
their answer.

Having solved
ones, they want to
solve more ones.



Table 4: Entire mean “differences” in descending order 

 

Item of questions
Entire
mean

Experiment A
Creation

Experiment B
Answer

Experiment C
Answer after

creation
Question 43: I want to visit a site where such
quizzes are posted and to solve them.

0.36 -0.11 0.52 0.42

Question 10: Creating a quiz, I want to get
knowledge of fields in which I have not been
interested.

0.29 0.44 0.22 0.30

Question 06: It is fun to infer the answer of a
quiz.

0.26 0.07 0.43 0.17

Question 30: Those who can create such a quiz
are good at intuitive thought.

0.20 0.19 0.27 0.13

Question 02: I am better at reading riddles than
my classmates.

0.18 0.04 0.23 0.20

Question 36: I want to solve such a quiz. 0.16 0.07 0.38 -0.02
Question 39: Those who can solve such a quiz
are good at intuitive thought.

0.14 0.19 0.08 0.18

Question 09: Communication between a
questioner and answerers of a quiz will be fun.

0.13 0.30 0.05 0.13

Question 27: I want to create such a quiz. 0.12 0.30 0.12 0.03
Question 32: Those who are good at creating
such a quiz have good academic records.

0.11 0.00 0.12 0.15

Question 03: I want to write a mystery. 0.10 0.30 0.05 0.07
Question 08: I want to solve a quiz. 0.10 0.15 0.20 -0.02
Question 28: If I create such a quiz, I want to
announce the question on the Internet.

0.10 0.04 0.08 0.15

Question 34: I want to post a question on a site
where such quizzes are posted.

0.10 0.44 0.12 -0.07

Question 01: I like reading riddles than my
classmates do.

0.09 0.19 0.10 0.03

Question 05: I want to read a book of quizzes. 0.09 0.07 0.18 0.00
Question 11: Solving a quiz, I want to get
knowledge of fields in which I have not been
interested.

0.09 0.11 0.13 0.03

Question 12: I want to work positively on difficult
problems on which I use my head.

0.09 0.22 0.15 -0.03

Question 44: Solving many such quizzes makes
us bright.

0.09 0.00 0.27 -0.05

Question 14: I am satisfied with my life so far. 0.06 0.19 0.05 0.02
Question 16: I like the quizzes that the
experimenter exemplified before we make a quiz.

0.06 -0.07 0.10 0.08

Question 35: Creating many such quizzes makes
us bright.

0.04 0.15 0.12 -0.08

Question 42: Solving many such quizzes
strengthens imagination.

0.04 0.04 0.12 -0.03

Question 07: I want to create a question of a
quiz.

0.03 0.37 -0.05 -0.05

Question 15: I will live a happy life in the future. 0.01 0.00 -0.03 0.05

Question 13: I want to work on difficult problems
in my life, too.

0.00 0.07 0.00 -0.03

Question 33: Creating many such quizzes
strengthens imagination.

-0.01 0.15 -0.02 -0.07

Question 37: If I solve such a quiz, I want to
announce my answer on the Internet.

-0.01 -0.22 0.10 -0.02

Question 41: Those who are good at solving such
a quiz have good academic records.

-0.04 0.15 -0.12 -0.05

Question 29: Those who can create such a quiz
are good at logical thought.

-0.05 -0.04 0.07 -0.17

Question 40: Those who are good at solving such
a quiz are full of trivia.

-0.07 0.04 -0.12 -0.07

Question 38: Those who can solve such a quiz
are good at logical thought.

-0.07 0.07 -0.05 -0.17

Question 31: Those who are good at creating
such a quiz are full of trivia.

-0.08 0.00 -0.20 0.00

Question 04: I want to read a mystery. -0.12 -0.15 -0.07 -0.17



4. At the end 

 We carried out experiments about quizzes 

“Japanese so-and-so” for university students before as 

follows: “making them create quizzes,” “making them 

solve quizzes,” and “making them create and solve 

quizzes.” Here, we reported the results comparing the 

common questions of these experiments. 
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