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Abstract

While student feedback and individualized instruction is
very important in all courses, it is often very difficult for
teachers to detect questions and minor misunderstandings
on the part of students, especially in large-scale classes.
Until recently, gauging the comprehension and progress
of students has depended on the experience and skill of
individual teachers. We have developed a new system for
administering questionnaires using a WWW server and
have applied it in the evaluation of the lectures of a half-
year course entitled "Computer Literacy", which is a re-
quirement for all second-year students in the Department
of Communication and Information Science of Fukushima
National College of Technology. In the last five minutes
of each class period, the participating students accessed
the WWW server and filled in the questionnaire form.
Information was effectively collected on student impres-
sions of lectures and any questions or misunderstandings
they may have had. The data were stored and analyzed by
computer and the results of this analysis used to construct
guidelines for subsequent lectures or student guidance.
Before introducing this system, we gathered information
using paper questionnaires. 30 hours were needed to ana-
lyze these questionnaires. We believe that this system will
prove easily applicable to the lectures of various other
courses.

1. Introduction

Today we as educators must ask ourselves whether the
classes we teach from day to day are meaningful, provid-
ing what students need without becoming monotonous.
Amidst growing calls for increased student evaluation of
courses and improvements in teaching methods, existing
courses are being analyzed using a variety of methodolo-
gies. Inamajority of cases, this consists of questionnaires
administered during the last class of a course or at the end
of each credit-earning period. However, the time required
to obtain the results of such questionnaires makesit diffi-
cult to provide feedback for each class. Moreover, given
the current demands for increasingly individualized guid-
ance of students, there are doubts as to whether what is
being provided is adequate, but there can be no denying
that it is extremely difficult to assess the mental states of
students in large classes based on observations of their
behavior or facial expressions during classalone. Inor-
der to provide both meaningful courses and more indi-
vidualized guidance, we need to be able to analyze every

class and student in every course more accurately and
quickly. This ability would allow us as instructors to
quickly assess the condition of our students and classes
and thereby to provide more fulfilling classes and indi-
vidualized instruction.

Fuse[1,2] has reported a paper survey of course image
which was administered in natural science classes at an
elementary school. Results were analyzed by computer
and successfully put to use in course improvement and
the evaluation of individual students. Course problem
areas and areas for improvement were determined, indi-
vidualized guidance provided, and the level of student
involvement in classesimproved. However, an enormous
amount of time was required for daily data input, making
the use of course image questionnaires difficult and not
something which can easily be undertaken by just any-
one. However, as conditions continue to improve little by
little, computers and networks are becoming more wide-
spread. Therefore weimplemented atrial system of course
image questionnaires in the information science classes
(primarily computer seminars) taught by Fuse.

2. Research Method

2.1. Courseimage questionnaires

We implemented a course image survey of students at
the end of each class period using a course image ques-
tionnaire containing 9 items composed of pairs of adjec-
tives and their antonyms. This questionnaire was prepared
asfollows.

™|n order to investigate the type of course image held
by students, Murai [3] conducted a survey of natural sci-
ence classes using the SD method. Using factor analysis
to summarize 40 pairs of adjectives and their antonyms,
he obtained 7 meaningful course image factors. These
were the following:ourse image

Factor 2: Difficult course image

Factor 3: Effort-requiring course image

Factor 4: Novelty course image

Factor 5: Instructive course image

Factor 6. Work-like course image

Factor 7: Participatory and interventionary course image
From these 7 course image factors we selected and used
the following items which appeared to be of possible use
in information science education.

Item 1. Inspiring/Depressing

Item 2: Difficult/Easy

Item 3: Diligent/Negligent

Item 4: Held Interest/Was Boring



Item 5: Explanatory/Not Explanatory
Item 6: Work-like/Not-work-like
Item 7: Did Willingly/Didn't Do Willingly
Then, in order to investigate students interest in their
classes more precisely, we added the following two items
Item 8: Interesting/Not-interesting
Item 9: Learned Something/Didn't Learn Anything
and used these 9 items to administer the questionnaire.
The evaluation scale consisted of 7 pointsfrom 1to 7.
We also made it possible for students to enter comments
such as questions and personal impressions freely.

2.2. Input_and processing of cour se image
questionnaires

The configuration for the filing of the course image
questionnaire from students' personal computersis shown
in Figure 1; students used the final few minutes before the
end of each class period to access the WWW server from
their personal computers, pulling up the screen shown in
Figure 2 and inputting the required data. This data was
stored in adatabase. This questionnaire system was cre-
ated using a self-generating WWW questionnaire system
developed previously[4]. With this system, virtually any-
one can easily create a questionnaire page for the WWWwW
simply by inputting the required information as instructed
by the system wizard and then use this to collect informa-
tion; it also makes possible simple statistical manipula-
tion (calculation of aggregate totals, averages and stan-
dard deviations) on the server. In order to be able to ana-
lyze the data used here more closely, we collected it by E-
mail and analyzed it using spreadsheet and stati stics soft-
ware,

2.3. Classrecordsdatabase

As shown in Figure 3, we kept a record of the course
objectives for each class, the flow of classes, activities
and things we noticed during classes, etc., which made it
possible to look back over each session later. And for
those times when we were too busy to input data manu-
ally, we made it possible to keep photographs taken of the
state of classes with adigital camera as well asto leave
audio memos simply by clicking a sound button in the
upper right of the screen, so that we could listen to this
and input the data afterwards.

2.4. Subjects

As subjects for our study we used 82 studentsin the
Communication and Information Science Department of
Fukushima National College of Technology during aca-
demic year 2000: 42 first-year studentsin the Founda-
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Figures 2 WWW guestionnaire input screen

tions of Information Science | seminar and 40 second-year
students in the Foundations of Information Science |l semi-
nar. We administered the questionnaire in 59 sessions of
the Foundations of Information Science | Seminar and 30
sessions of the Foundations of Information Science Il Semi-
nar. Interms of course content, the first half of Founda-
tions of Information Science |, Hours 1 to 27, covered typ-
ing and using aword processor, with the objective of help-
ing students attain alevel equivaent to that of the 3rd Grade
of the Word Processor Certification Examination. The sec-
ond half, Hours 28 to 59, focused primarily on the use of
spreadsheets, with the objective being attainment of alevel
equivaent to that of the 2nd-Grade Computer Skills Certi-
fication Examination. Thefirst half of the Foundations of
Information Science |l seminar, Hours 1 to 18, covered
HTML, focusing on the creation of homepages, with the
second half, Hours 19 to 30, covering programming using
JavaScript.

3. Course analysis and individual evaluations
using cour seimpression

We designated the first half of the roster of studentsin
Foundations of Information Science | as Class A and the
second half as Class B. Thefirst half of the studentsin
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Figures 1 Input and processing of course image questionnaires



Figures 3 Class records database

Foundations of Information Science Il seminar were desig-
nated Class C, and the second half Class D.

3.1. Courseanalysis using courseimage

3.1.1. Average courseimage.Asshownin Table 1, when
we determined the average for each course content item,
we learned the following. Thevauesfor Items1, 3, 4, and
7 through 9, were lower for Class B, whose classes focused
on spreadsheets than for Class A, whose sessions focused
onword processing. Thisindicates that students felt them-
selves to be slightly less proficient at spreadsheets, which
require more mathematical reasoning than word processors,
etc. Thevauesfor Items 1, 4, and 7 through 9 for Class C
(homepage creation) and Class D (programming) were low,

Table 1 The average for each course content item

ClassA | ClassB | ClassC | ClassD

Ave Ave Ave Ave

SD sD sD sD

ltem 1 4.692 | 4.500 4326 | 3.811
0.328 | 0.358 0.418 | 0.449

ltem 2 5.037 | 4.962 4465 | 5.416
0.491 | 0.435 0.661 | 0.410

ltem 3 5.907 | 5.589 5.399 | 5.536
0.338 | 0.380 0.381 | 0.370

ltem 4 5.311 | 4.918 4914 | 4.194
0.371 | 0.328 0.488 | 0.433

ltem 7 5.785 | 5.516 5422 | 5.125
0.313 | 0.354 0.376 | 0.382

ltem 8 5.269 | 4.887 4917 | 4.098
0.477 | 0.447 0.578 | 0.370

ltem 9 5.936 | 5.719 5453 | 5.171
0.265 | 0.270 0.330 | 0.433

with the value for Item 2 becoming somewhat higher, indi-
cating a heightened awareness among the students of their
lesser ability at programming, which is also a mathemati-
cal subject matter. However, the value for Item 3 rose, re-
vealing their increased desire to work harder.

Thistype of analysis permits us to examine the overall fit
between students and a course, but is not much usein classes
per se.

3.1.2. Courseimage correlation.We examined the corre-
lations between each course item. Items for which similar
correlations appeared in Classes A & B and ClassesC & D
are shown below.

ClassesA & B ClassesC & D

[tem 1---Item 2 -0.450 -0.580
[tem 1---Item 2 0.726 0.915
[tem 3---Item 7: 0.756 0.721
[tem 6---Item 7: 0.709 0.782
[tem 7---Item O: 0690 0.774

Classes which they found to be difficult they felt were
depressing and classes which held their interest they felt
to be Inspiring. We also learned that they felt they had
worked harder in classes in which they had gotten involved
of their own accord. In classes which they felt to be more
work-like, they believed that they had been able to work
more willingly.

Items for which a strong correlation appeared in each
class were the following.

ClassesA & B
Item 5-l1tem 7: -0.614
Item 3-1tem 9: 0.739

It can be seen here that during explanatory classes, stu-
dents felt that they were not participating willingly, but
also that they strongly felt that they had learned something
when they perceived themselves as having worked hard.

ClassesC & D
Item 1-Item 9: 0.702
Item 2-Item 4: -0.615
Item 4-1tem 9: 0.794

When the students found the subject matter to be inspir-
ing is when they felt that they had really learned some-
thing. The classes which they felt to be difficult did not
hold their interest, and in the classes which held their in-
terest they felt that they had really learned something. From
this correlation, we can gain a sense of the level of in-
volvement of class membersin their courses and their gen-
eral inclinations.

3.2. Analysis using average cour se image for
ClassesA & B

We analyzed the 9 items and drew the line of regression
for the data, checking which classes which diverged gresatly
from the 95% confidence interval and then proceeded with
the course, constantly looking back over the class record.

3.2.1. Inspiring/Depressing.Figure 4 is the graph of the
averages of the Inspiring/Depressing responses for each
class session for Classes A & B. Hours 18 and 19 were
just before summer vacation and students were given the



