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Abstract

This paper presents a study that supports students who reflect their own learning in a
face-to-face class, and then reports the results. Typically we have implemented Web exercises
by using Google Forms as the place for self-learning and continual reflections. We have per-
formed the text mining to "Devised it" of the Web exercises. We have observed the transfor-
mation from mentally passive word "Do" to active word "Examine it". We report how the
Google Forms motivates students’ self-regulatory learning. Based on these findings, we also
present a prospect for a lesson that draws out the subjectivity of students.
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1 Introduction

The promotion of the attitude for active learning is a recent focus in higher education [1].
However, many students cannot learn actively. The present study thus seeks to determine how
to motivate students to engage in active learning.

In this paper, we report the educational improvement we achieved using information and
communications technology (ICT). To convert students’ attitude from passive learning to active
learning, the study intended to create an environment that enables active learning without in-
structor intervention. The final target is the scenario in which the instructor takes only the role
of supervising the students’ learning. We conducted a practical approach using the following
educational improvement method [2], described in detail in sections 3 to 6.

(1) Setting of daily learning environment: We prepared an environment in which students can
learn daily with a familiar portable terminal [3].

(2) Task to learn: We set questions that highlighted the thought process. They include descrip-
tive questions and those with multiple answers. Students can perform self-evaluation, which is
not graded.

(3) Learning management and reflection by student: To promote active learning among stu-
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dents, we prepared a place for reflection where they can bring their portable terminals and
self-study after classes. Further, based on the results of a previous research [2], we aimed to
draw out the subjectivity of the students and activate existing knowledge as knowledge related
to individual experience applicable to various situations, as described in section 7.

2 Related Work

Goda examined the relationship between homework and diary keeping for each lesson [4]. He
observed that the combination of homework and diary keeping promotes self-regulatory learn-
ing; students become accustomed to self-study. However, students tended to stop studying
when they complete their assignments. Moreover, the instructor has to control all the home-
work, and thus cannot manage many students.

Azevedo proposed employing an online tutor agent [5]. The students were expected to “learn
positively” by setting individual targets. However, the opposite occurs when the instructor mis-
judges the volume of the exercises assigned and scheduling of lessons.

Dabbagh studied guided self-regulatory learning using a web learning environment [6]. The
environment support the learning scheme in terms of time and contents. However, the instructor
cannot deal with many students in this scheme. Therefore, the issue is to develop a tool that
automatically finds the learning method appropriate for each student.

Colthorpe investigated the relation between the presence of self-reflection based on the mate-
rial accessed and report date of submission via a learning management system (LMS) [7]. Stu-
dents who reported reviewing lectures as a learning strategy were more likely to access the
available online lecture recordings. However, higher access was associated with poorer
academic performance. High academic performance was positively associated with early sub-
mission of intra-semester assessment tasks but negatively associated with both actual use and
reported use of lecture recordings by students. Nonetheless, the use of an online test enables
realistic feedback.

3 Promotion of Self-Regulatory Learning by ICT

For this approach, we assume that self-regulatory learning is required. Zimmerman defined
self-regulatory learning as involving “processes that keep starting acknowledgment, feelings,
and the action for [oneself] so that learners may achieve those targets” [8]. Self-regulatory
learning includes three processes, namely, self-observation, self-judgments, and self-reactions
[9]. This approach is used in the current study in designing the place where the students can
engage in self-learning and reflection. We lent support to students who wanted to perform con-
tinuous learning by themselves.

Figure 1 shows the flow of the lesson and learning situation. Students complete online exer-
cises prior to each class. They examine and consult with others if they have questions they can-
not solve. They participate in the lesson after solving the assigned problem in their notebook. In
class, they ask those questions to the instructor. Thus, students learn in a coordinated manner in
the classroom. “Correct answer list” is a collection of data sent to the “grade machine.” The
instructor does not present the correct answers immediately; he/she gives students advice and
hints through the learners’ discussions.
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Figure 1: Self-learning and lesson flow using ICT

We performed the above lesson improvement using ICT at the Nippon Institute of Technolo-
gy. Table 1 shows the target classes and course outline.

Table 1: Course outline

Course name Base I of Sentence Ability Training
Objective Improving academic literacy
Required/optional Required

Number of instructors 5

Number of students at the end || 533 students in spring 2015

of the semester

There are several advantages in using ICT for learning. The first is that a student can learn at
his or her own time. We prepared the learning environment where the students can build their
learning habits. The second is that a student can use familiar media. Modern university students
are used to communicating with others using portable terminals [10]. Students are comfortable
using portable terminals for learning. The third is that learning materials based on ICT can be
designed more flexibly than printed materials. This approach leads us to use Google Form to
make the exercise.

The use of LMS is gaining ground because it is suitable for piling-type learning contents.
However, our approach focuses on the learning methods and experiences related to LMS.
Therefore, we chose to use Google Forms as it provides the environment that enables us to
change the exercises easily during the run of courses. Even instructors with no ICT expertise
can use Google Forms. Tanaka et al. reported that Google Forms interfaces are more general
than LMS, enabling convenient use for most students [11]. Their report supports our decision to
use Google Forms.
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4 Executing Web Exercises Using Google Forms

4.1 Outline of Web Exercise
We prepared 13 exercises for 14 lessons (Table 2).

Table 2: Course outline

Exercise Contents Question
1 Honorifics 20
2 Grammar 41
3 Vocabulary 30
4 Meaning 20
5 Wording 25
6 Written kanji 50
7 Definition 56
8 Opposite word 1 88
9 Opposite word 2 40
10 Kanji Reading 100
11 Words of Japanese origin 160
12 The same spelling 1 80
13 The same spelling 2 103

B

One of the learning targets of the lesson is preparation for the “second level Japanese’
achievement test. Thus, the exercise is composed according to the contents of the Japanese
achievement test. We set the number of questions to a few, initially, and then we increased it as
the semester proceeded. To promote the students” reflection, we included a “When grappling
with the exercise, devise it” function at the end of the exercises. An example of Google Forms
used in this study is shown in Figure 2.

No.5 Wording

Question 1

Wording in the [ ] is correct?
If the wording is incorrect, please write to the other.

1. Teacher, [ Konnichiwa ]
Appropriate
Other

Figure 2: An example of Google Forms
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4.2 Setting “Think” Questions

An advantage of using ICT is that it can provide real-time feedback according to individual
progress. Moreover, it helps students progress in the learning target in small steps. Howev-
er, as we characterized the web exercise in this approach as a resource for learning, we did
not decide to provide feedback in real time.

(1) “Choose” to “Think”: We provide not only multiple-choice type questions but also
those that make students deeply consider their responses.

(2) “Hit” to “Think”: Multiple-choice type questions can be answered correctly even with
only vague understanding. However, it is important that learning deepens students’ under-
standing. Thus, we prepared all the choices to the common question. For instance, choices
become 40 in 40 questions.

4.3 Management of Learning Context

The instructor manages the students’ learning, as shown in Figure 3. A student who re-
quests confirmation of the self-evaluation result can collate it with the result table.

Performance List

Background color
White: 80% or higher Pink: 60% or lower
Last Updated 07/26/2015

1 2 3 4 5 6
.Honorific
.Grammar
.Vocabulary
.Meaning
.Wording
.Written
Kanji

Student

number Name

o Ul WN B

Figure 3: Students’ Grades List

S Web Exercise: Approach and Arrival

In the first half of the semester, 90% of the students accomplished the exercise. However, by
the middle of the semester, the ratio dropped to 80%. It decreased to 60% in the latter half of
the semester (Figure 4).

Copyright © by IIAI. Unauthorized reproduction of this article is prohibited.



16

T. Kato, Y. Kambayashi and Y. Kodama

100%
90%
Response 30%
rate of o%
problems 7070
60%
50%

123 456 7 8 910111213
Web exercise

Figure 4: Transition of exercise executing rate

The decrease in the execution rate was expected. Students do not necessarily advance vari-
ous problems according to schedule. We expect students to become conscious that they can
achieve no advance from time to time. We expect them to devise methods of follow-up to the
plan.

6 Results

We observed that each student continued learning and engaging in self-reflection. The students
experienced the method of self-understanding through the learning management that supported
self-regulatory learning. They continued to use the learning management and engaged with the
exercises, as shown in section 4. The number of students who passed the second-level Japanese
achievement test was 0 last year; this year, 62 students passed.

Moreover, we observed that the students’ learning methods and attitudes matured. We sug-
gested to the students to retake the test when the correct answer rate of the exercise does not
reach 80%. The descriptions listed below are those students reported what they reported for the
“Devised it” function. The description shows the shift in attitude from passive to active.

® [ answered without examining anything. (5/17)
I wrote what I don’t understand in my notebook. (7/8)

® [ answered without seeing anything. I recalled it from memory. (5/18)
I used and examined the dictionary. (7/3)

® [ could not understand the exercise even though I examined the textbook. (5/21)
I answered the exercise after discussing with a friend. (6/23)
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Figure 5 shows the text mining result for the “Devised it” function.

May June July
Think ' D . :
Devised it Use Thlnvl\jord O DeVISed |t
Answer Meaning Use Meaning Dictionary
Choices Kanji Question Use WordAn;Avs;earning
I Notebook I
Question 4 Dictionany Krswer Question Do
Myself Read ) .
D 0 Devised it
Passive Active

Figure 5: Result of text mining

In Figure 5, the size of the character corresponds to the appearance rate. In May, “Do” ap-
peared in 53% of responses, whereas “Examine it” in 15%. In June, the appearance rates shift-
ed: “Do,” 36%; “Examine it,” 28%. By July, the appearance rate of “Do” dropped to 18%,
whereas that of “Examine it” rose to 39%. This trend corresponds with students’ progress in the
learning scheme. In May, students simply performed the given exercise. In June, they started to
use dictionaries, examine word meanings, and select one meaning from various learning strate-
gies. In July, problem accomplishment decreased, whereas the learning plot related to items
being examined increased. “Examine it” in the learning plot increased, indicating that the learn-
ing plot “Examine it in the dictionary” is effective. This outcome may be attributed to the Japa-
nese exercises that encouraged students to continue learning through trial and error.

7 Proposal for In-Class Utilization of Google Forms to En-
courage Self-Regulatory Learning

Students who do not have experience in or ideas on learning methods tend to be stalled. We
would like to consider ways to encourage students toward self-regulatory learning without or
with minimal instructor management. Therefore, the following two points will be examined.

® The input of faculty members is minimized, and students participate actively in learning
by themselves.

® Opportunities will be provided for students to explore and activate knowledge in connec-
tion with their past experiences.
In the lesson, we use diverse items under “things we have not mentioned so far,” such as for-
eign television commercials, short sentences written in Japanese, problems of numerical rea-
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soning, as materials. Then, instructors and students share their interests and careful observa-
tions, as clues to understanding, while further exploring the language through interaction. The
e-learning presented in this paper is also one of the materials, but as the place for interaction is
not a classroom, it differs greatly in that there is no instructor during such interactions. Conse-
quently, free recall and thought based on the students’ individual experience is expected.

Examples of e-learning “contents for home learning” are shown in Figures 6 (assignment
statement) and 7 (question sentence). Scrolling the screen to the bottom for students who cannot
obtain clues shows reference information (Figure 8).

For home study

Please prepare your copy of the periodic table of
elements. In it, choose a metal. Please write the
element symbol and name in the order you like.

Ex.) Al aluminum

Figure 6: Example of initial “For home study” task assignment in the proposal

Please write the reason for a metal of your no.1
choosing.

Please write your thoughts for a metal of your
choosing.

Figure 7: Example of later “For home study” task assignment

Copyright © by IIAI. Unauthorized reproduction of this article is prohibited.
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Ministry of education
Tokyo Electron

Periodic Table of the Elements

Figure 8: Example of “For home study” reference information

The proposed example for home learning is “the metal you want.” Students have generally
examined the periodic table in the past at least once. However, they may have not engaged in
the writing “explanation (fact)” and formulating “thought” from the viewpoint of “what I
want.” Freshmen may think that there is a correct answer. However, in this example, they do
not know what is being asked. This unknown is the opportunity for learning.

We need to develop talents who will continue to learn throughout their life. Students will ad-
vance their learning in the field of specialization. Meanwhile, we need to explore broad
knowledge to understand the fluidity of society as a whole in the context of difficulty in predict-
ing the future. Thus, it is important to make students aware of active learning methods. This is
also a major goal of the Learning Infrastructure subjects, and the tasks shown are designed to
contribute to it.

8 Summary

We have constructed an environment based on Google Forms for students to engage in
self-learning. The experiments showed that students changed their learning attitude from pas-
sive to active through the scheme. For the environment, we prepared exercises on Google
Forms so that the students can learn the same theme but slightly different materials repeatedly
for each lesson.

As a future task, from the view of self-adjustment learning, it is important to implement a
mechanism for distinguishing between learning methods and reaching conditions with students
approaching the same task. We also aim to examine the effect of creating a mechanism for pre-
paring periodic summaries of review records, through which students’ task execution and di-
verse learning styles can be analyzed. Additionally, we would like to consider how ICT could
be utilized so that students become aware of their learning style and can develop their strengths
and overcome their problems related to learning.
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