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Abstract—Our eventual goal is to help students learn more
effectively. Toward this goal, we have asked the students to
retrospectively evaluate themselves and the class by looking back
at what they have learned, and we analyzed the answer-texts in
order to capture them objectively. We found that their viewpoints
affect their performances. Students with wider viewpoints get
better performances than those with narrow viewpoints. In this
paper, we analyze the answer texts for two contrasting targets;
lecture (L) vs. student (S), and good point (G) vs. bad point (B).
We propose an index for measuring the term usage and analyze
the answer texts using this index. We find that most terms are
exclusively used in either one of the contrasting questions. For
the numbers of exclusively-used terms, L and G respectively
outperform S and B. Thus, students pay more attentions to
lectures than themselves and to good points than bad points,
as they evaluate. Further, the terms exclusively used in the
combination of L-S and G-B, i.e., LG, LB, SG, and SB, show
the points of evaluation view of students more specifically.
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are asking to rate from 0 to 100, other questions are asking
for an answer in a free-text format.

Our data analysis style is different from the major studies in
EDM. Most of them somehow intend to analyze the big data,
and the data obtained automatically as log data. By contrast,
we would rather take the approach of dealing with small data,
because our target data themselves may be very small [5] [7].
Also, the data we deal with are representing students, who we
have to educate and take care of them all. Thus, we have to
pay attention to all the data, even the data locate as outliers,
separated from the central area.

The aim of this paper is to perform an answer text analysis
in order to know more about students’ attitudes to learning
and their points of view while taking a class. We also aim to
develop new methods of analysis through case studies.

The rest of the paper is organized as follows: In Section I,
we describe the data we use for analysis. In Section Ill, we
present our interesting findings in our previous studies. In
Section 1V, we conduct the analysis by focusing attention
on the terms used by the students in the answer texts from

The aim of our series of studies is to know our studentgjuestions about good/bad points of the lectures and students
in order to help them succeed to their full potential in theirthemselves. We analyze what types of terms are used in what
university studies. As a part of such studies, we have beegontexts and try to find their points of view during learning in
analyzing the answer texts to a retrospective evaluation quete class. Finally in Section V, we conclude the discussions
tionnaire about lectures and the students themselves [4]-[103nd findings in this paper.

For example, we have been investigating the students’ attitudes

to the lectures/learning by analyzing the free texts obtained as .

TARGET DATA

the answer to the question related to what they have learned in The data used in this paper came from a class in
class. The results show that the students with high examinatiop009 named “Information Retrieval Exercise” in a two-year
scores incline to use the terms that indicate the students’ wide¢omen’s university [4]-[10]. The students were in their sec-

viewpoints and wide interests. By contrast, those with lowond year, and thus, were going to graduate. The number of
grades often respond the terms directly related to the lecturetegistered students was 35. The class was a compulsory course
main topic [8]-[10]. for librarian certificate. Thus, the students of this course were
Such studies of educational data analysis and analyticgiore motivated than students in other courses. The major aim
are conducted as Educational Data Mining (EDM) [12]. Forof the course for the students was to become expert information
example, Romero et al. [13] gave a comparative study of dataearchers so that they have enough knowledge about informa-
mining algorithms for classifying students using e-learningtion retrieval, and enough skills in finding appropriate search
system data. Its major interest is on predicting the student'engine sites and search keywords on the basis of understanding
performance outcome. Our focus is on the student’s psychghe aim of the retrieval. One course consists of 15 lectures.
logical tendency in learning, such as eagerness, diligencé) lecture started with a five-minute quiz every time, and the
seriousness. Many studies in EDM use the target data whicAnswer sheets were used for recording attendance of students.
are obtained from learning management systems. Different Also, homework was assigned every week. Its aim was to
from them, our target data can be obtained in everyday lecturemake the students review what they had learned in the class and
The study by Ames et al. [1] has a similar motivation to study preliminary knowledge for the next class. At the same
to ours. They investigated the students’ attitudes to the clastime, the students were requested to write a lecture note every
learning, and others, on the basis of the answers to questiomeek, which was also aiming to make the students review what
naire items. However, their underlying data were obtained byhey had learned. The homework score reflected the frequency
asking the students to choose the rate from 1 to 5 for eachnd quality of the submitted homework.
guestion item. In our case, even though 2 of our question items The term-end examination of the course consisted of 3
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guestions. The first question was to find the search engine sitdspmework? (Q4) 87. (Q5) | would like to take this lectures
and to summarize their characteristic features, together witm the first semester, before having the practical training at a
discussing the methods for information retrieval. The secondibrary. Then, it might be more effective in various situations;
guestion was to find the Web sites about e-books and on-linespecially at the practical referencing training.
material services. The third question was to find and argue For the remaining questions about herself, she answered as
about the information crimes in the Internet environment. Thefollows: (Q6) The good point for me was | tried as hard as
aim of these questions was to evaluate the skills for informatiopossible to tackle the homework, even though | thought | was
retrieval, including the skills for planning and summarizing. not good at operating machines and dealing with information.
These skills were supposed to have been acquired during th¥dso, in order to submit better homework, | completed the
course through in classes exercises and by doing homeworkomework by trying to reflect on what the lecturer had talked
We used the score of term-end examination as the measure fabout. (Q7) | have been misunderstanding about homework,
the student’s performance. without thinking about the lecturer’s intention. | should have
We also asked the students to answer some questions necognized it earlier. Further, it was wrong to complain to the
lated to their overall evaluation of the course. These questiongcturer about homework assignment. Now, | know | made a

are [10]: mistake about it, so | will not fail again. | agree that it is my
(Q1) What did you learn in this class? Did it help you?  OWn responsibility what | learn from what are given to me in a
(Q2) What are the good points of the lectures? class. Here after, | will try to recognize other person’s intention

(Q3) What are the bad points that need to be improved? first, and behaV(_a accqrdir_wgly. (Q8) Fai(. (Q9) No questions to
(Q4) What score you give to the lectures as a whole? (Wit2SK- (Q10) No investigation for questions. (Q11) 79. (Q12)

the numbers from 0 to 100, where the pass level is 6 Ithough | was not very skilled in dealing with machines and
as in the same way to the’examination score.) thus, was worried whether | could follow before the lectures,

(Q5)  Write comments on the course, on the lectures and thi(I:-WaS nice that I got enough time to operate a PC and got used
lecturer, if any ' to it through doing the homeworks and others. From now on, |

(Q6) What are your good points in learning attitudes andWi" try hard to make use of what | have learned in the lectures.

efforts for the course?
(Q7) What are your bad points that should have to be
improved?
(Q8) How do you evaluate your diligence and eagern

to study? Choose one of “excellent”, “good”, “fair”,

‘rather poor”, and “poor”. _ A. Analytics of Numerical Items [4]-[7]

(Q9) Have you asked the lecturer any questions? ChoOSe \yg started with investigating the correlation between the
one of “asked guestions more than once”, “askedsgt_eyaluation scores (which is obtained from (Q11)) and the
question once”, *had not asked questions”, “could NOteyamination scores. The result shows that the students who
ask questions that came up with”, and “no questiong, e high examination scores evaluate themselves from a very
came up at all". Describe in detail about the ques-jo, scores up to a very high scores, which means that those
tion(s) you asked, and whether the lecturer answeredy,qents who evaluate low would have the self-image that “I
appropriately, _ _ _am the person who can do better than what | have been doing’”.

(Q10)  Have you done some research or mformaﬂon_retneva? hese students have a good desire of self-improvement.
in order to find the answers of some questions af- gy conrast, the students who have poor performance
ter school hours? Choose one of “retrieved often”,qeem 1o pelieve in themselves without evidence, and evaluate
retrieved sometimes”, *had not retrieved for solving yhemselves something like, “I do fairly well in my study”.
questions’, and “no questions came up with at all". Anqiher possibility is that they actually recognize very well
Describe in detail about what you have done, bout their poor efforts and poor performance. Still, or maybe
(Q11)  What score you give to yourself as the evaluation Oﬁaaecause of it, they wanted to believe that they have put in
your own efforts and attitude toward the course. (Withg,04 effort, instead of admitting to their lack of effort. In
the numbers from 0 to 100 as in the same way as iffhis way, they could avoid facing what they really were, and
Q4), and finally, , keep their pride. As a result of such a phenomenon, the
(Q12)  Write other comments, if any. correlation coefficient between the self-evaluation scores and
For an example of answer texts, we take a student. Hethe examination scores becomes a negative valueddf
answers to the first half of the questionnaire were as follows:

(Q1) I think I can learn the elementary methods of informationB. Analytics of Word Usage [8]-[10]

retrieval, how to choose appropriate keywords, and others, for Table | shows the words (translated into English) that

getting the information | am looking for. What | have learned appear in the texts more than 5 times and their number of

is helpful when | do assignments of other lectures. (Q2) loccurrences in the answer texts to (Q1), in the decreasing
got to know what | did not know before, and about foreignorder of the number. We can see that the words related to
libraries. (Q3) Presumably, the lecturer has quite a lot of thingshe lectures appear in high frequencies. For example, the word
to teach, and thus, the lecture time was often too short to covéBearch” appears 88 times in the answers for (Q1), which is the
all the contents planned in advance. | felt sorry about that. most frequently used one among all words. Also, the words
have no idea how to solve this problem. How about ensure téinformation”, “Library” and others appear in the list. The

finish the contents to be dealt with next time? Alternatively,lecture-related words are 6 (20%) among 30 words, whereas

how about reducing the time spent to comment on student$ (29%) among 14 words with frequencies more than 10.

I1l.  FINDINGS IN OUR PREVIOUS STUDIES
In this section, we illustrate a couple of findings in our
revious studies. The study in Section IV is carried out on the
,esgasis of these findings.
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TABLE I. EXTRACTED WORDS AND THEIR OCCURRENCES(FREQ.> 5) Then, we characterize the terms using indexes for measuring
the weights between lecture and self, good and bad points.
Word [ Freq. H Word [ Freq. H Word [ Freq. ] )
Search 88 Way 16 Think 8 B. Term Extraction , ,
Class 37 Examine 16 Do 3 We start with extracting the terms used in the answer texts
Information 37 Keyword 13 Get 8 of students for the queStionS (QZ), (Q3)1 (Q6)1 and (Q7)i or
| think 34 Are various 11 Various 7 LG, LB, SG, and SB, respectively.
Library 33 Usex 10 Feel 7 Let n be the number of students,= 35 in our case, and
Learn 32 Help 10 Function 7 let S = {s1,59,...,8,} be the set of students. Each student
Know 30 Necessary 9 Result 7 s; (1=1,2,...,n) is supposed to answer the questions (Q2),
Myself 21 Usex 9 Important 7 (Q3), (Q6), and (Q7). Le® = {LG, LB, SG, SB} be the set
How 21 Internet 8 Opportunity | 6 of questions, and letins; , be the answer text, or string of
Now 17 Personal Computer] 8 This time 6 characters, of the studentése S for the question; € Q. Note

= Different words in Japanese

that Ans; , =" (empty string) means that the studesi did
not answer to the questian

In a corresponding analysis between the students and the. BY @PPlying the morphological analyzer, i.e., KH coder
terms they used, we divided the students into 5 groups. The] and I\/]!e“Cab [3], to the textlns;,q, we ar(ra] able tohcreate
member of the group with the highest average examinatiof'e S€t Of “terms™7i, = {t1,4s,...,tm, , }, where each term

score characteristically used the technical terms and the terns(€ 7§,q)f is of ”;]e formw : p, v_\ilherew is a ng’d .andf] is
from broader points of view, in comparing Japan and the world!tS Part of speech (PoS). We will sometimes identify the term

such as “Foreign”, “National”, and “Japan’. It is interesting % ‘ P With the wordw in this paper; especially when it is not
ortant which part of speechthe wordw has.

to see that the terms which are relating to the homework™P ,
assignments do not appear in this group. Thus, we can say, €t #iqt be the number of occurrences, or frequencies,
that the students in this group attended the lectures with théc the term¢ in the text Ans; ,. Note that#; ,¢ represents
attitude of learning in a broad perspective. the number of the occurrences of the tetnin the bag of

In contrast, the students in the group with the lowestVOrds of Ans;g, and thus,#;,t = 0 if ¢ ¢ 7;,. We also
average examination score used quite a lot of frequently-usedffiNe7i = Ugeo Tig, #it = Lge #iats Ty = Usies Tiyg» @
general terms, and did not use technical terms at all. It i gt = Lses #igt- Then, 18T = Ugeo Ty (= Us,es Ti)-
interesting to see that many students used a lot of terms NOW, we extend the se@ = {LG, LB, SG,SB} to the
they have learned during the lectures, e.g., “Learn”, “Master’S€t @ = {LG,LB,SG,SB,L,5,G, B, All}, so thatT, =
“Study”, “Useful”, and “Use”. So, we can guess, they payed/.¢ UTrp and #rt = #1ct + 715t We also defineTs,
a lot of attention to the terms which are directly relating to7¢» @nd 75 in the same way. Furthefa; = 7, U7s and
the main topics of the course, whereas they did not pay muck Aut = #rt+7#st. We may omit the suffixALL for brevity.
attention to such things like, their background, their relation N our case#7 =605, ¥, #t = 1322, and thus, a term

to the related concepts, their values in our society. appears abou?.2 times in average. The term that appears
maximum times is the verb “do” witfi2 times, and361 (about
IV. ANALYSIS OF LECTURE/SELF AND GOOD/BAD 60%) terms appear only once.

POINTS OF STUDENTS
In this section, we analyze and discuss how terms are used

in evaluating the lectures and the students themselves as well TABLE Il. TERM OF FREQUENCY> 9 WITH ITS TYPE
as whether they are used for positive points or negative ones on
the basis of the results described in the previous section. Firstlyto- _Word:PoS Frq._Type | No. Word:PoS Frg._Type
in Subsection IV-A, we describe the outline of the process 1 PoU U)v 72 16| 21 say{d Uy 12 LB
for data analytics, which consists of two parts; term/word 2 Think® U )w 46 LB’ | 22 Investigatdd O O)v - 11 L&
extraction from the texts and investigation of their usage. The 3 HomeworkJ Ll)n 45 sB'| 23 No{ U ):adj e
first part is described in Subsection IV-B, and the second part 4 Not U)o 45 L8 | 24 Do U )v ne
in Subsections IV-C and IV-D. 5 cand O O )v 38 LG | 25 Seeld O )v 10 LG
6 Lecture(] [ )n 35 L'G' | 26 Good{d [ ):adj 10 LG’
A. Outline of the Analytics 7 ExistC] O v 35 LB’ | 27 Other{J ):n 10 LG
As we have shown in Section II, (Q2) and (Q3) asked 8 Becomeld [)v 31 LB | 28 Interest{] )n 10 S’B’
the students to point out the good and to be improved points, 9 Tolntroduceld Ll )n 25 L'G' | 29 NotMuch{J U U yadv 9 L'G’
respectively. Similarly, (Q6) and (Q7) respectively asked the 10 Time(d [J):0 23 L'B' | 30 Good{ LI ):adj 9 LG
good and to be improved points of the student herself. Thus, we 11 Lecturerd [ )n 20 SN | 31 Persorl(] ):n 9 LG
call these questions LG (meaning Lecture-Good) for (Q2), LB 12 ToSearctd LI):n 19 L'G' | 32 Understand] L L )v 9 LB’
(meaning Lecture-Bad) for (Q3), SG (meaning Self/Student- 13 Me U )n 19 LG' | 33 Many(d U y:adj 9 SB
Good) for (Q6), and SB (meaning Self/Student-Bad) for (Q6) 14 Lbrayd O L)yn 19 16" | 34 Easyl) [ U ):adj 9 B
in order to recognize them with ease. 15 Know(] [ )v 17 LG | 35 Aquire(] [J [))v 9 SB
The aim of this paper is to investigate what kinds of terms 16 Assignmenid [J)n 14 s8'| 36 Not{J)o 9 LG
are used in which evaluations for lecture, self/student, good 7 Listent] U v 13 LB
point, bad point, and try to find the students’ points of view 18 Eventime{J L)o 13 S®
in evaluation. First, we extract terms from the texts that are 1® Takd)n 13 SB

supposed to somehow represent the views for evaluations.20 Posubmitd Hyn 13 LG’
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Table Il shows the list of most frequently used terms
with #¢ > 9, which are36 in number and the rate of their
total frequencies is aboui4%. Note that the noun having
“To+verb” form in English shows that it is a “sahen-noun”,
which allows to add the verb “suru (Do)” and turns into its
verb-form. For example, thé'9term “0 O (pronounced show-
kai)” is a noun, meaning “introduction”, or “to introduce”. By
adding ‘00 (suru)” it becomes a verb® 0 O O (show-kai-
suru, introduction-do)”, meaning “do introduce” or the verb
“introduce”. In the table, such nouns are translated into English
in the form of “To+Verb”. As a sahen-noun and its verb form
are so close to each other, they could be dealt with identically,
as they are the same in the intention of those who use them.

Many terms in the table were popular for (Q1), which asked
the students what they had learned in the class. For example,
the most frequently used term “ToSealdHh({ ):n” appears as
the 12" term in the table. The second one appears as the 6
These terms might be those the students remembered most
when they looked back at the lectures and at themselves.

By contrast, the terms that do not appear many in (Q1)
include the very first term “Da{ O ):v”, the 11", and those
from 17" to 22*! of Table Il. The use of the term “Do”,
however, might not be very important because it is used
so often that its usages might not mean much. The use of
terms from “listen” (17") to “investigate” (224) are probably
related to the 1% term “investigate”, and it means that it
remains in their mind about what their homework assignments
were like, and what they did, or did not.

C. Term Usage Analysis using LS- and GB-indexes

In order to investigate further about how terms are used in
evaluation texts, we introduce a new index, which quantifies
how much is a term used in contrasting evaluation context. Let
t be aterm € T). The LS-index oft is defined as follows:

#rt - #st
Frt+ #st

By definition, -1 < t1.5(¢) < 1, andps(t) = 1 iff ¢ appears
only in L, i.e.,t appears in either one of LG or LB and it does

LLs(t) =

not appear in SG nor SB. Alsogs(t) = -1 iff ¢t appears only we recognize that they used more terms in evaluating bad

GB Index
=

160
140
120
100

S'G

G’

0.8

0.6

0.4

0.2

S'N

°

o O

2.8

-0.6

-0.4

-0.20°
©0.2

d

=

LS Index

N

LB’

LG’

LN

LB

in S, andczs(t) = 0 iff ¢ appears in the same number in L as points about themselves than good points.

in S, or#.t=#gt. We definecg(t) in the same way:

Figure 1. Distribution of Terms with LS (x-axis) and GB (y-axis) Indexes

Figure 2. Term-Distribution by LS (x-axis) and GB (y-axis) Index Types

Figure 2 shows how the terms are distributed to th& 5
ot —H#pt groups, a_lnd Table 11l shows the actual numbers. From the table
—_— and the figure, we can see most (nedi¥:) terms are located
#aol +#pl at the 4 corners (namely LG, SG, SB, and LB types), and
Figure 1 shows how terms are located with the indexes L$#LG> #LB> #SB> #SG in their numbers of terms. This
and GB. We divide the terms into 25 groups by combining 5result exactly matches with the observation we had in Figure 1,
groups both for LS (x) and for GB (y) axes, namely, S, S’,where we observed thgL'G’ > #L'B’ > #S'B'> #S'G".
N, L', and L for LS axis, and G, G', N, B’, and B for GB These results say that students use more terms regarding
axis. Precisely, we define the groups as follows: {t ¢ T | (probably, pay more attention to) lectures than students them-
tps(t) =-1}, 8" ={t eT | -1<urs(t) <0}, N={teT | selves. Further, they use more terms, or pay more attention to
trs(t) =0}, L'={t e T |0<tps(t) <1}, andL = {t € T |
trs(t) = 1}. We defineG to B in a similar way, and finally, we
define fromSG to LB by combining the two group types. For
example,S'G' = {t e T | -1<irs(t) <0,0 < tgp(t) < 1}.

LGB(t) =

TABLE Ill. FREQUENCIES FORCOMBINED TYPES OFLS AND GB

From the figure, we have an impression that the first s s N LU L |sum
qguadrant {r.s,tcp > 0) contains the most terms, followed by G 70 4 10 9 158 251
the fourth quadranti{s > 0,.gp < 0), the third quadrant G 1 6 2 36 13 58
(trs < 0,tgp < 0), and the second quadrant§ < 0, g > 0) N 10 16 3 18 49
is the one with the least terms. Thus, students used more terms B 4 16 18 0 38
to evaluate lectures than themselves, and they used more terms B 88 3 9 6 103] 209
to evaluate good points about lectures than bad points. Further, Sum | 173 31 37 72 292| 605
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TABLE IV. T ERMS FORLG/LB/SG/SB TYPES The SG (i.e., Self/Student-Good) type is the one having
the least number of terms among the 4 types. As we have

No. | SG (Self-Good) (70) Frq. | LG (Lecture-Good) (158)  Frg. & look at the terms in this type, we can see that the terms
1 | ToMakeEffort{] [ ):n 5 | Usuallyd O ):adv 5 relating to their efforts are conspicuous. For example, the
2 | Before(d [ ):adv 2 | overseedd O ):n 5 first term “ToMakeEffort(d O ):n”, which occurs 5 times and
3 | MakeEffort@ 00 O )v 2 | ForeignCountry{d O ):n 4 the third term “MakeEffort(] O O ):v”, which occurs twice
4 | mportant{] [ ):adj 1 | Fun@ O O ):adj 3 are a noun and a verb expression, respectively, which admire
5 | Yahoo(yahoo):o 1 | Attmosphereld [ ):n 3 their efforts. Another term, which occurs twice is “Befdre(

6 | opportunity(] L 11 [ ):n 1 | variousUJ U ):adj 3 O ):adv”. It appears in the st03's answer text to (Q6) in the

7 | Notvetd U U U y:adv 1 | Japan{d U )n 3 sentence “It made me use the PC more often than before”.
8 | Google(] 1 J U ):0 1 | Photo{] OJ ):n 3 This sentence does not admire her effort directly. However, it
9 | Hear( U )v 1 |IC(C)o 3 is a kind of outcome of the lectures and her efforts, and it can

10 | ToFunction{J [J ):n 1 | Tagd Uyn 3 be considered as a sort of indirect admiration of her efforts in
11 | ToGrow{ [J ):n 1 | Manyd O 0O O ):adv 2 learning.

12 | immature(J U ):adj 1 | Ages(J U )n 2 As we have a look at the terms in the SB (i.e., Self/Student-
13 | Part-TimeJobd U [ )n 1 | Knowledge{d [ ):n 2 Bad) type, we can see that a lot of terms appearing in this
14 | somehow(d [J 0 [ )y:adv 1 | Ties )n 2 type are those that express regret. For example, the terms
15 | Vacancy(] [ ):n 1 | Topractice(] [J ):n 2 “ToReflect(d O ):n”, “ToRegret( 0):n”, and “Regret{] O
16 | Interval [ )n 1 | Like(l O ):adj 2 0 ):adj” directly express the student’s regret.

17 | FindspareTimd(l [ )v 1| university( U ):n 2 The most frequently specified points of regret is about
18 | AL O O y:adv 1 | Engine(d U 0J L )n 2 submitting homeworks, especially that they did not submit
19 | Goodat(] [ ):adj 1 | usaged U Uyn 2 some of them, or they submitted late. The terms “Ké&ep(

20 | NumbeOfTimes(d ):n 1 | canGo{ O L )v 2 0):v", “ToManage(d O ):n”, “BarelyInTime(d O O O ):adv”,

No. | SB (Self-Bad) (88) Frq. | LB (Lecture-Bad) (103)  Frg. and “BarelyInTime{l O O O ):adj” are relating with submis-
1| ToReflect{] [J ):n 7| want@ O O y:adj 5 sion of homeworks. Further, 4 out of 7 appearances of the term
2 | FromNowon{J [ ):adv 4 | ToDivide( [ ):n 4 “ToReflect(d 0 ):n” relate to homework submissions.

3 | keep{d U )v 3 | Reducel] [J [ )v 3 Among the remaining 3 appearances, 2 cases are relating to
4 | When( [ ):adv 2 | so( [ y:adv 3 private talks and lack of concentration to the lectures. The rest
5 | ToRegret{J [J ):n 2| ToExplain{J L ):n 3 one mentioned misunderstanding of the lecture’s aim, which
6 | OtherPartyd (I ):n 2 | short(J O ):adij 2 most other students might not be able to recognize at all.

7 | Regret(] [ [ ):adj 2 | oned Uyn 2 For the LG (i.e., Lecture-Good) type, we can see that many
8 | ToManagel] [J ):n 2 | Plan@J U )n 2 terms relating to the introductory talks of libraries where the

9 | Continue(] U )v 2 | TeachQ U L) 2 lecturer had visited appear in the list. All the terms “Over-

10 | Belnteruptedd [J 0 0 ):v 1 | Answer(d U ):n 2 sees] 0):n", “ForeignCountry( O ):n", “Japan{ O ):n",

11 | Margine(J U n 1| ThisTime( [J ):adv 2 and “Photo(] [0 ):n” appear in the context of introductions to
12| canGol U U)v 1| PreviousTime(] U ):n 2 the libraries, especially the ones overseas, where the students
13 | BarelyinTime{J [J [ [ y;adv 1 | Painful U ):ad| 2 could not visit. Further, some appearances of the first term
14 | immediatelyl] ] ):adv 1 | HearQ OO D)yv 2 “Usually(d O ):adv” are relating to this issue something like
15 | QuieALot O U Dyadv 1 | wide( L yuadj ot in the context “As we could not visit overseas library usually,
16 | BarelyinTime{J [J [J L )adj 1 | Enjoyablel) [ ] [l y:ad 1 | always admired when a foreign library was talked about”.

17 | Everything{] O ):n 1 | Lonelyd O O O ):adj 1 The 9% term “IC(IC):0” and the 18" one “Tag(l O ):n”

18 | Repeatl] U O Ll v 1 sy U000 1 refer the talk about IC tags, or RFID tags, installed to libraries,
19 | Review(J L L )n 1| Tocut O Hyn ! which is a research topic of the lecturer. This is another topic
20 | ToBeSatisfactoni] L )n 1_| Dormitory{] y:n ! which does not belong to the major topics of the lecture at all.

Even with these topics are digressed ones from the major

) _ topics of the lectures, they attracted the students so strongly,

good points than bad points for lectures, and they pay morgngd thus, they might also arouse the students’ interest to the
attention to bad points than good points for themselves.  |ectures and the major topics themselves. Actually, according

A possible interpretation of such results is that the studentg our previous studies, the students who admire such talks

are generally generous to others and they try harder to findave better outcome (examination scores) than those who do
good points than bad points as they evaluate the lecturasot [8]—[10]. This result inspires the importance of arousing

and the lecturer, and at the same time, they try hard to findtydents’ interest in the lectures.

something to be improved as they evaluate themselves. We As we have a look at the terms in the LB type, we recognize

need to investigate further on this issue. that a lot of terms are related to the time scheduling problem.
A lecture often started with showing one or two assignment
D. Term-Usage Analysis for Self/Lecture-Good/Bad reports of students for the previous lecture, and gave additional

In this subsection, we investigate what specific terms aréecture together with some commentaries to the reports. Often
used in the types at the 4 corners SG, SB, LG, and LBit took a lot of time for such commentaries and just little
Table IV shows the 20 terms belonging to each of them. Adime remained for the teaching of new material. Some students
these index values are eitheor -1, they are used exclusively pointed out this problem. More specifically, the terms “ToDi-
in the corresponding evaluations. Note that some terms witkide(d O ):n”, “Reduce(d O 0O ):v”, “ToExplain(d O ):n", and
frequency 1 may not appear in the table. “Short(0 O ):adj” are all related with this problem; some are
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just pointing out, some are suggesting solutions. Further, onthe near future, because it is a very important topic for the
case for “Want(l O O ):adj" is a requirement on this problem. institutional research (IR) for universities [5].

The first term “Want{ O O ):adj” shows student’s re- Our future study topics include the following: (1) To
quirement in general, and thus, it was used for a variety oflevelop a method for devising the new ideas further, and to
requirements. A student asked for decreasing the amount gerform refinement of dedication to the study of student effort,
homeworks. Another one asked for additional explanations. and attitudes to learning, measuring diligence(s) of students

To summarize our observations in this subsection, studen{d 1], together with the further analysis of the evaluation texts.
paid a lot of attention to their efforts mostly as they praisedAlso, it is worth comparing our model with other types of
themselves (SG) and regretted their insufficiency of efforts anthodels. (2) By collecting data from a different class, to analyze
diligence (SB). For lectures, they praised the subsidiary talkthem, and to verify if the results of this study are also holds.
because what they heard was new to them and helped the#lso, it is important to find out the characteristic features
with widening their eyes to what they had never experience®f each class by comparing them. It will be interesting to
before (LG), and they pointed out the problem of time man-investigate what features are gender-specific. (3) To generalize

agement (LB).

the analysis methods and to integrate them into an automated

The specific points we have from the analysis of thisdata analysis platform.

subsection are very specific to the data we used, and thus,
it is quite hard to generalize. However, at least, we are able
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contrasting concepts, which consists of introducing indexes
for measuring usage, classifying and extracting characteristic
terms, and analyzing how they are used, and why. (1]

V. CONCLUDING REMARKS

We have been studying the student’s attitudes toward the!
lectures. Our eventual goal in the research topic of this stud&]
is two-fold: The first one is to find new facts and tips for
helping our students with more effective learning, and the
other is to develop new concepts and measuring methods whigly
can be used for the first goal. Thus, understandability is very
important in our study. This is the reason why we rather choose
naive methods of analysis than to use more sophisticated, but
less humanly understandable methods. 3]

In this paper, we took the questions (Q2), (Q3), (Q6), and
(Q7) of a retrospective evaluation questionnaire as the target
data in an answer text analytics. They asked for good/bag)
points of lectures and the students themselves. Different from
our previous studies, we focused on the terms instead of
dealing with students directly. We introduced a new index
which measures the weight of usage between two contrastir{é]
concepts. By using the indexes for L vs. S and G vs. B, we
divided the terms appeared in the answer texts in® groups.
We found that most of them locate at the 4 corners only, whichsg;
means they are used specifically to evaluate either LG, LB, SG,
or SB. By investigating the terms in the 4 corners, we found
that the students evaluated themselves from the viewpoint of
their efforts, and they evaluated the lectures from variou
viewpoints; introductory talks of libraries for good points and
time-scheduling problem for bad point.

In comparison with the relation to their outcome, i.e.,
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