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ABSTRACT. In this study, we analyzed the causes of decrease in the number of students taking Chemistry ? in the College
Scholastics Ability Test (CSAT) by analyzing the adequacy of the Chemistry I question in the CSAT and the recognition sur-
vey of students and teachers about the Chemistry I choice. We analyzed some questions in Chemistry I of the CSAT from the
year 2014 to 2016. The questions were analyzed to determine whether they were appropriate to the curriculum content,
achievement standard, and achievement level. The target of the survey for perception was 452 senior high school students and
68 science teachers. The result of the study showed that the questions in Chemistry I are somewhat difficult compared to the
depth and achievement level required by the curriculum, and it also requires mathematical thinking ability. Students recog-
nized the mathematical thinking and complex mathematical skills are needed to solve problems in Chemistry I. Teachers also
thought that the choice of Chemistry I is unfavorable in aspect of meeting the minimum academic ability standard, and accord-
ingly, they did not actively recommend students to take Chemistry I. Moreover, most of the teachers recognized that it is nec-
essary to improve the direction of writing questions for Chemistry 1. Therefore, setting questions that can be solved using
chemical knowledge, not mathematical ability need to be addressed.

Key words: College Scholastics Ability Test (CSAT), Chemistry I, question analysis, recognition survey, decrease in the num-
ber of students taking Chemistry I
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Table 1. The characteristics of the students (N=452)
Demographic variable Category Number of students Ratio (%)
Se Male 274 60.6
x Female 178 39.4
Metropolitan city 351 77.7
The location of schools City 43 9.5
Town 58 12.8
Physics [ 62 13.7
Chemistry I 268 59.3
Life Science | 292 62.4
2017 College Scholastic Ability Test elective Earth Science | 268 59.3
subjects in science area (Up to two subjects) Physics I 4 0.9
Chemistry 11 4 0.9
Life Science 11 7 1.6
Earth Science II 9 2.0
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Table 2. The characteristics of the teachers (N=68)
Demographic variable Category Number of students Ratio (%)
Sex Male 27 39.7
Female 41 60.3
Less than 6 years 24 353
6-10 years 10 14.7
Teaching experience 11-15 years 8 11.8
16-20 years 7 10.3
More than 20 years 19 279
Metropolitan city 36 529
The location of schools City 24 353
Town 8 11.8
Physics 7 10.3
Chemistry 41 60.3
Major Life science 11 16.2
Earth science 8 11.7
General science 1 1.5
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Figure 1. 2014 chemistry I question No. 18.
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Figure 2. 2014 chemistry I question No. 20.
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Table 3. Elective subjects for students who choose Chemistry I
(N=268)

Elective subjects

Number of students Ratio (%)

Chemistry I + Physics | 30 11.2
Chemistry I + Life Science I 137 51.1
Chemistry I + Earth Science I 93 34.7
Chemistry I + Physics 11 2 0.8
Chemistry I + Chemistry 11 0 0

Chemistry I + Life Science 11 4 1.4
Chemistry I + Earth Science 11 2 0.8
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Table 4. Response results of students who chosen Chemistry I (N=268)

Response contents Number of students Percent (%)
Relevance of career path and university major 109 40.7
Interesting subject 81 30.2
Less learning burden than other subjects 32 11.9
Advantage of score(grade) acquisition than other subjects 22 8.2
Etc. 24 9.0

Table 5. Response results of students who didn’t choose Chemistry [

Type Response contents Number of students Ratio (%)

Disadvantage of score (grade) acquisition than other subjects 34 36.2

If you did not select More learning burden than other subjects 27 28.7

Chemistry I from the . . .

beginning (N=94) A less interesting subject 26 27.7
No relevance of career path and university major 7 7.4
the content of the subject is difficult and the amount of study is large 36 40.0

If you initially selected 1 did not get enough scores (grade) as I studied. 34 37.8

Chemistry I but changed itto ~ When I studied, I found that I did not fit the aptitude. 12 133

another subject (N=90) Career path and major change 5.6
Etc. 3 33

Table 6. Response results for difficulty of question (N=452)

Difficulty Easy Normal Difficult No response
Number of students 32 87 326 7
Ratio (%) 7.1 19.2 72.1 1.6

2017, Vol. 61, No. 6
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Table 7. Response results by response type
Response type Response contents Number of responses
Positive response It is a question already handled in the EBS related textbook. 59 68
(N=63/ redundant response allowed) I can solve it by knowing the concept exactly. 9
The calculation process is complex. 146
Mathematical approach is difficult. 64
It took a long time to solve the problem. 60
Negative response The content of Chemistry I itself is difficult. 58
(N=311/ redundant response allowed) I did not study enough. 41 395
It's like a math problem, not chemistry. 15
I was not interested in chemistry. 7
It is a problem that causes mental burden. 4
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Question

Very disagree Disagree Normal agree Very agree No response M

1. Do you think that the current Chemistry I question in the CSAT
is appropriate for evaluating the content elements required in the
2009 revised curriculum?

2. Do you think Chemistry I is a good subject for students to get
the grade they want in the CSAT and meet the minimum grade?

3. Do you encourage students to choose Chemistry I and to take
the examination in the CSAT?

4. Do you think that the questions of Chemistry I, which are given
in the CSAT, should be improved?

4 34 19 11 0 0 )5
(5.9) (50.0)  (279) (162)  (0.0) 00 °
8 32 21 7 0 0 24
(11.8) @47.0)  (309) (103)  (0.0) 00
0 19 23 2 4 0 .
(0.0) (27.9)  (338) (324) (5.9) 00
0 3 13 26 23 3 il
(0.0) @4)  (19.1) (383) (33.8) @4 "
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Table 9. Response results of supply type
Question Responses Number of responses
1-1. Why is the difficulty of the It evaluates mathematical thinking and computational skills rather than chemistry. 25
current Chemistry.I question inthe - Qyerall, the difficulty is high. 16
.CSAT not appropriate for eyaluat- There is not enough time given in the solution. 6 52
ing the contents of the curriculum? ) ] ) .
(N=38/redundant response There is a high degree of question guessing. 3
allowed) There is a large gap between the textbook contents and test contents. 2
It is advantageous to the upper level, but it is disadvantageous to the middle level, 16
lower level.
The difficulty of the question is too high. 13
2-1. Why is C.hv;mlstry I not .good It is difficult to raise above a certain grade because the grade classification
to meet the minimum grade inthe  score is high. 8 48
9 (N=,
e(jls(;Avge.dgN40/redundant TESPONSE 1t takes a lot of time to solve the problem. 5
The contents of Chemistry I are difficult to induce students' interest. 3
There is a high degree of question guessing. 2
A mistake is very disadvantageous. 1
It is necessary as a basic science in science and engineering. 18
3-1. Why do you encourage stu-  [fstudents study hard they will get good grades. 7
dents to tal? a Chemistry L in the It is because of the variety of chemistry-related career paths. 4 32
CSAT? (N=26/redundant response .
allowed) There are still many selectors. 2
Invite students who are interested in chemistry. 1
It is advantageous to the upper level, but it is disadvantageous to the middle level, ]
lower level.
Encourage students to choose other subjects that are beneficial to meet the 6
3-2. Why don’t you encourage stu- minimum grade in the CSAT.
dents to take a Chemistry Linthe .0 difficulty of th tion is t0o hi 3
CSAT? (N=19/redundant response _. ¢ dtfieu ty.o . © duestion I'S 0o high. . 21
allowed) Since the choice is the student's part, I do not particularly recommend any 2
subjects.
Encourage choices related to their major. 1
There is no chemistry teacher in the school. 1
The question of complicated computation and mathematical thinking should be
avoided, and the question of asking about the principles of chemistry should be 30
4-1. What do you think the current set.
CSAT Chemistry I question should Overz'ill, the difﬁculty should be lowered to improve problems with high degree of 20 55
be improved? (N=49/redundant question guessing.
response allowed) An evaluation of the inquiry process (experiment) is needed. 3
Questions that are integrated with other subjects in the science inquiry area 2
should be set.
The difficulty is too high because there are many questions that require 44
o mathematical calculation ability and thinking ability.
5-1. What do you tl'%mk is the . It is difficult to obtain a good score as much as time and effort invested compared
reason for the drop in the selection (' subjects 28
rate of the Chemistry I in the CSAT? , ; .h . < difficul i far fr Life. so' 89
(N=68/redundant response The content o 'C emistry I is difficult and it is far from real life, so it does not 12
allowed) attract students' interest.
The current elective courses and the entrance examination system are 5
disadvantageous to Chemistry 1.
2ostha WA A4 QAEE Yool E BT olF 7 theteabe 2 A shak 1 Bkl A4l ofof shrta
AL 71zsheogA 3to] 7= Sadat ahet v SHA o5 Aed SHS B dessdAd
Az thfde AASHL )17 il A o= ek shet 1 A8 Bl 4 o2 A58 B34 ALt v
qetoats A Bt 1 Re A Baguh ware] 1 45h Anee asts BAS Qs dun o
dhgt Bl ATk 4ol A 68 % 495 (721%)2) WAL ol E WFlof ghrhi ol do] stk
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