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Abstract
The objective of this research is to study the relationship among each of the evaluated questions Rangsit

University used for selecting an “Outstanding Instructor” along with the tendency of being nominated for this valuable
position. Several techniques, including Rough Set, K-Means, and Association Rules, were used. The samples were the

teaching average points of 1018, instructors in 2014 gained from 13 evaluated questions. 10 Association Rules with a
minimum support of 15% and a confidence level of 1 were selected. It was found that the evaluated question no. 12 (The
teacher uses measurement and evaluation techniques in congruence with the course objectives) was the most useful
question. Next, the evaluated question no. 1 (The teacher regularly teaches in class and completely covers the contents)
and the evaluated question no. 13 (The teacher spares time in and outside the classroom for consultancy as needed by
students) were determined to be the second useful questions. However, the evaluated question no. 5 (The teacher
appropriately introduces and empowers students' ethics and morale while teaching) and the evaluated question no.8 (The
teacher implements learning activities that motivate students to do group works) were considered not to be the main
factors.

Keywords: Rough set, K-Means, Association Rules, teaching evaluation

Unfag
o Aao s A = v w2 ) Hq o a ¢ a1 o b} P
AATeiilitaglssaeAednyinnduiut s nindomai ldlunmsilszilivernsdaoudmuiuuua Tduvesnis 1diiu
P a a a U R T~ = a
p11sdaoudiau Tagldinaiia Rough Set inATin K-Means tazmaiin Association Rules iingudaedraflumanzuuunaslsziiumsaouves
7o ~ = - Y o 4 a 2 ) Ao Ay ya v o od A
2191585119 1,018 auludlmsanm 2557 uagiinsannindesowililumsiszdivianua 13 9o wamsiteii Idaengaudusiusiiden
2 ~ o Vo ' A 4 g Y1 9 o = A 49 Yast o a = Y
wmanua 10 ng Taslmaivayu miny 15% sazanuseiuily 1 a3 1d1demawd 12 fe 0191381935msSalsziliunaiiaoandos
W ", oo o 4 ; . 2 o
Diagiszaeaaedn innuddguiniiga uazdesdiniwii 1 Ao ensdaeuminaue assdsnal tazasudiuamiloniedin fude
° A A 7t Yo RN 7 y a a o o ' Y o a4 A s
Mo 13 fie ewsdinm il npwninAnymislues venguiSou Tanudiysesaan @udedinui s fev1sdaouasaunsn
1A A a t o = o Y o 4 PP A A1 a gy = = o ' o 2 9
yazauasNiTNUEIITNITEEIsULATNANEY dudemiand s Aeorisdininssumsizeudauasylnindnpiiinshausiuiu Waedde

dy EJ = 9w @ < o a0
‘LI?)ﬁ]‘lJ?Jﬂ"lﬂ’ﬂvllmﬂ’ﬂllﬁ1ﬂigﬂllﬂﬁlﬂuﬂ1ﬂ1iﬂﬁﬂuﬂmu

o o = a4 o o 7 A
AN s n-Hud NHPANNANNUD Usziliumsaou

1. Introduction

The Office of the Higher Education Commission has an enforcement of teaching efficient
evaluation voted by students based on the Thai Qualifications Framework for Higher Education in 2009. For

more concordance with Quality Assurance in Education Mechanism, according to the National Education
Act B.E. 2542 (1999) and Amendments (second National Education Act B E.2545 (2002), an academic vice

chancellor of Rangsit University appointed directly to ISDC (Instructional Support and Development Center)
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to be in charge of an accumulation of teaching scores of all faculty instructors before concluding the results
on the faculty to the university level.

At present, students are required to access the university’s online evaluation system in order to
view all their subjects that have been registered in each semester including the first, the second, and the
summer semester. 20 evaluated questions are classified into 3 main topics: 2 items in student's perception, 13
items in quality of teaching (Lecture), and 5 items in quality of teaching (Laboratory). Subsequently, ISDC is
responsible for concluding the score results of each instructor in the faculty. The scores are then ranked
from the highest to the lowest ones.

Every year, an outstanding teaching instructor is granted an award. This conventional practice has
been held since 2005 up to the present. The selection is based on instructors’ average scores gained from
their teaching quality, subjects, and groups throughout the three semesters. To An instructor with
outstanding teaching quality must have an average score of at least 4.50 calculated from all the 13 questions.
Moreover, those who are awarded every 3, 6, and 9 years, are granted an extra one.

Rough Set is a promising technique for data mining and knowledge discovery from the set theory.
The theory consists of a lower approximation, the case of certainty and an upper approximation, the case of
all possibilities). The difference of a lower approximation and an upper approximation is called the
boundary region, which means the case is ambiguous. Rough Set is one of the best techniques used for
solving complicated data. Therefore, the researchers were interested in bringing Rough Set to find
absolutely outstanding instructors.

K-Means is one of the easiest clustering techniques. When the number of groups that user wants is
set, its algorithms will calculate the similarity of data based on the distance of values. In the lower
approximation, it was found that the range of scores was very close, e.g. 4.25, 426, 427... 494
Therefore, K-Means algorithm was used to record the groups of intriguing scores in order before using the
next technique, Association Rules.

Association Rules were selected to find the relationship among each of the questions on teaching
evaluation from only outstanding instructors.

Although some of the instructors had similar evaluation scores, the evaluation results of
outstanding instructors were different. This is why Rough Set was used to find absolutely outstanding
instructors. Also, K-Means was used after the grouping of the score range of absolutely outstanding
instructors. Since the range of scores was very close, the results showed a lot of useless data when using
Association Rules.

2.Objectives

To study the trend of an outstanding instructor selected from the teaching evaluation by using
Rough Set, K-Means, and Association Rules

3. Materials and methods
3.1 Population and sample groups
The data used in this research were from the online database, http./ev.rsu.ac.th. The scores belonged
to 1,018 instructors, were classified based on their total point averages accumulated from all the three
semesters, in 2014.
3.2 Materials
3.2.1 Data Accumulating Materials
There are 13 questions in a part of the Quality of Teaching (Lecture) as follows:
Q1= The teacher regularly teaches in class and completely covers the content.
Q2-  The teacher has clearly explained the objectives and the lesson plan of the content.
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Q3= The teacher uses various teaching techniques to keep the class motivated.

Q4-  The teacher recommends and uses appropriate and adequate printed or electronic teaching media
Q5= The teacher appropriately introduces and empowers students' ethics and morale while teaching
Q6 - Teacher encourages the students to use information technology as tools of self-learning.

Q7= The teacher implements learning activities that motivate students' self-learning enquiries.

Q8- The teacher implements learning activities that motivate students to do group work.

Q9= The teacher provides students the opportunities to discuss, express opinions, and share what they

have learned.
Q10= The teacher is open to discussion and provides advice and learning assistance for students.
Q11- The teacher regularly marks assignments, monitors students's learning outcome, and provides
them with useful advice when needed.
Q12- The teacher uses measurement and evaluation techniques in congruence with the course
objectives
Q13- The teacher spares time in and outside the classroom for consultancy as needed by students
Each of the evaluated questions is relied on the 5 Rating Scale, where 5 is a maximum point and 1
as a minimum point of the student’s perception. The points were calculated from all subjects in the
academic year 2014 for a total average point. (Rangsit University, 2014)
3.2.2 Rough Set, K-Means, and Association Rules were used as the association tests.
3.3 Data Storage
The researchers collected the score data of the evaluation made by students in all faculties via the
online evaluation database in 2014 found a total of 414,539 records. Then, the data in each evaluated
question were calculated. The researchers found that 1,018 instructors in Rangsit University were listed on
the online evaluation system. To become an outstanding teaching instructor, he or she must be rated with an
average point of at least 450 from 13 questions. Moreover, the board of committee and the dean of each
faculty are responsible for approving the appropriation and validity of the scores in the final process.

According to the result, only 281 instructors were selected to be outstanding teaching instructors
whereas 737 instructors were not. The data are shown in Tablel below.

Table 1. Total average points in each evaluated questions and status taps

Question numbers

Instructor

Q1 Q2 Qs Q4 Q5 Q6 Q7 Q8 Q9 QU0 Q11 Q12 Q13  Status

T 444 455 447 450 459 453 435 467 458 440 457 444 467 YES
5 398 421 417 450 403 424 435 429 430 440 425 423 413 NO
T, 444 455 461 439 451 458 450 467 458 446 449 461 453 YES

+An outstanding instructor.

34 Data Analysis

Data analysis process consists of steps as follows:

34.1 Data Analysis by Rough Set (Lekcharoen, S. & Pankham, S., 2016)

The majority of evaluation scores were similar. From the table above, T1 and T2 had the same
scores of 450, 435 and 440 on Q4, Q7, and Q10, respectively. However, T1 was classified as an
outstanding instructor where T2 was not. This shows an uncertainty of the data known as the Boundary
Region Set, as shown in Table2 below.
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Table 2. The same evaluation scores of T1 and T2 in 3 questions where the status of T1 and T2 are different

Question numbers

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q | Q0 | QI Q12 Q13 | Status

Instructor

T 444  A55 447 | 450 | 459 453 | 435 | 467 458 | 440 | 457 444 467 YES
T, 398 421 417 | 450 | 403 424 | 435 | 429 430 | 440 | 425 423 413 NO

*An outstanding instructor.

In another case, T1 and T3 received scores of 444, 455, 467, and 458 on Q1, Q2, Q8 and Q9,
respectively. Also, Table2 shows that both of them were classified as outstanding instructors. Therefore,

they were considered as truly outstanding instructors, also known as the Lower Approximation Set, as
shown in Table3 below. The researchers developed Rough Set algorithm with PHP and data in MySQL
database.

Table 3. Scores and statuses of the truly outstanding instructors

Question numbers
Instructor I

QL | @ | @ Q4 Q5 Q6 Q7 | Q8 | Q | QI Qi Q12 Q13 | Status

T 444 | 455 | 447 450 459 453 435 | 467 | 458 | 440 457 444 467 | YES
T, 444 | 455 | 461 439 451 458 450 | 467 | 458 | 446 449 461 453 | YES

+An outstanding instructor.

3.4.2 Grouping the score by K-Means JJamesmanoharan, J, et al, 2014,

K-Means is a technique particularly used for making a group where users can define preferred
groups. Seeking an appropriate group by considering from the data distance and the centroid, users can then
identify a new center from the current data. The activation should be repeated until all data are
unchangeable.

The K-Means technique was used for grouping the score range of instructors certainly chosen to be
outstanding instructors. Following the technique, 5 groups were defined to divide the score range of within
different questions. Each question was given a variety of score ranges. For example, Q1 in groupl consisted
of the score range starting from 4.25 to 4.46. In contrast, the score range of Q2 in groupl started from 4.23 to
441 The reason why these scores were different was each question had different maximum and minimum
scores., the researchers developed K-Means algorithm with PHP and data in MySQL database.

3.4.3 Association Rules techniques (Poomithes, C., 2012, Jetpenpas, V., 2012)

Association Rules with Apiori algorithm, a technique for creating data mining, are mostly used for
searching the simultaneous data. A support value and a confidence value are defined. A support value
informs the relationship rule that occurs in the database whether it is more or less, where a confidence value
informs the probability of the rule.

After grouping the score range by K-Means, Apiori is needed to find the association of the

simultaneous questions such as the score of Q1 shown in Group 3, the score of Q2 shown in Group 4, as well
as Q5 score shown in Group 3. The Weka3.6 program was used to find association rules.

4. Results
4.1 To identify an outstanding instructor using Rough Set

From the total data of 1,018 instructors, 281 outstanding instructors were considered based on their
average scores gained from all questions. When using Rough Set to find outstanding instructors, the

researchers found that 1,018 instructors were e identified as Upper Approximation. 281 instructors were
identified as Lower Approximation, and none of them were identified as Boundary Region. Lower
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Approximation was found to be the number of possible truly outstanding instructors. 13 questions led into
the finding of outstanding instructors. For example, if instructors gain 4.66, 4.61, and 454 from Q1, Q2, and
Q5, respectively, then they are truly outstanding instructors.

4.2 Grouping the score range of evaluated questions by K-Means
After using Rough Set, each question showed a difference in its maximum and minimum values.
Also, each of them had different mean scores as shown in Table4 below.

Table 4 Average scores from 281 outstanding instructors in each guestion

Question numbers

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q0 Q11 Q12 Qi3
425 423 410 425 411 423 424 420 426 423 422 425 421
433 427 412 426 412 425 425 422 432 429 431 426 422
439 435 413 433 426 428 434 423 437 434 435 432 428
441 437 417 434 429 431 439 424 438 438 437 433 434
442 440 429 435 430 433 440 425 440 441 440 435 436
494 488 475 479 476 4717 489 474 486 491 488 485 487
489 476 480 4717 478 475 488 492 492 488
491 4717 481 478 479 476 489 492
478 482 479 480 477
479 483 480 481 478
480 486 482 483 479
481 487 485 486 480
482 487 488
483
487
489
Max 494 491 489 487 487 486 489 488 489 491 492 492 492
Min 425 423 410 425 411 423 424 420 426 423 422 425 421
From the table above, the scores were totaled and classified into 5 groups, by range, in each
question using K-Means. The result of grouping is shown in Table5 below.
Table 5 Groups of classification by range of scores in each question
Question Numbers
Group
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13
1 425446 423441 410432 425442 411436 423439 424438 420434 426443 423446 422443 425441 421441
2 447457 442455 433448 443453 437450 440451 439452 435448 444456 447458 444455 442454 442454
3 458470 456468 449462 454464 A51462 452463 453465 449459 457467 459468 456466 455466 455466
4 471482 469479 463475 465474 463473 464473 466475 460471 468477 469479 467477 467476 467478
5 483494 480491 476489 475487 474487 474486 476489 472488 478489 480491 478492 477492 479492

After completely grouping, the original scores were replaced by group numbers in each question as
shown in the Table6 below.
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Table 6 Examples of how to replace a score with grouping by K-Means

Question numbers

Instructor

Q1 Q2 Q3 Q13
Group 1 Group 2 Group 2 Group 4
i (the original score is 4.44) (the original score is 4.55) (the original score is 4.47) (the original score is 4.67)
Group 1 Group 2 Group 3- Group 2
s (the original score is 4.44) (the original score is 4.55) (the original score is 4.61) (the original score is 4.53)

4.3 Association of Question By Apiori
According to 281 outstanding instructors, as being represented in groups by K-Means and

Association Rules by Apiori, Weka program was used for selecting 10 best rules with a minimum support
value of 15%and the Association Rules with a confidence value of 1 as shown in Table7 below.

Table 710 Association Rules

Ranks Left Hand Side Quantltl_es Right Hand Side Quantltl_es Confidence
Transaction Transaction
1 Q1-3 Q11-3 Q12-3 Q13-3 53 Q2-3 53 1
2 Q1-3 Q6-3 Q12-3 Q13-3 49 Q2-3 49 1
3 Q1-3 Q3-3 Q12-3 Q13-3 48 Q2-3 48 1
4 Q1-3 Q7-3 Q11-3 Q12-3 Q13-3 48 Q2-3 48 1
5 Q6-3 Q9-3 Q11-3 Q12-3 46 A Q7-3 46 1
6 Q2-3 Q4-3 Q10-3 Q11-3 4 Q12-3 45 1
7 Q1-3 Q4-3 Q6-3 Q12-3 Q13-3 45 Q2-3 45 1
8 Q1-3 Q4-3 Q7-3 Q12-3 Q13-3 45 Q23 45 1
9 Q1-3 Q6-3 Q7-3 Q12-3 Q13-3 45 Q23 45 1
10 Q1-3 Q6-3 Q11-3 Q12-3 Q13-3 45 Q23 45 1

From Table7 above, using Ranks no. 6 as an example, it shows the relationship among questions 2,
4,10, and 11 with a score range of 3.

By using Rough Set, K-Means, and Association Rules to find the relationship of questions, the
results of 10 Association Rules are shown in Table8 below.

Table 8 Shows the relationship of questions by the association rules

Quantities
Left Hand Side Right Hand Side
1

Question ranks

Q12-3
Q1-3
Q13-3
Q6-3
Q11-3
Q4-3
Q7-3
Q2-3
Q3-3
Q9-3
Q10-3
Q5
Q8

©
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From Table8, questions 12, 1,13, 6, 11, 4, 7, 2, 3, 9, and 10 were found to be relevant to the
evaluation to find outstanding instructors. This is because there were numbers appearing on the Left Hand

Side and the Right Hand Side. On the other hand, for question 5 and 8, no numbers appeared. This means
questions 5 and 8 were not relevant to the evaluation.

It can be concluded that questions1, 2, 3, 4, 6, 7, 9, 10, 11, 12, and 13 were important for the
evaluation to find outstanding instructors. Also, for question 2, there was arelationship that occurred in a
way as the numbers on the Right Hand side were high. This could mean, apart from questions 12, 1, 13, 6,
11,4, 7, 3,9, and 10, question 2 was found to be a necessary for the finding of outstanding instructors.

5. Discussion

The researchers found obvious disadvantages of Association Rules due to the complication of the
question scoresasthe algorithm was characterized by a decimal number. K-Means was found to be the
solution for grouping information. The finding is consistent with the research of Suvarnno, N.and Singeiam,
A. (2011, stating that using data discretization to set entrance exam scores to a certain range, such as 0 to 20
or 21 to 40.In addition, in this research, the researchers only focus onthe finding of the relationship of
being the outstanding instructors where a confidence value is equal to 1.

As for the Rough Set, it was found that all the selected outstanding instructors had no ambiguous
scores. All the 281 instructors were absolutely outstanding instructors, as they did not have duplicate scores
as the instructors who were not outstanding instructors did.

6. Conclusion

The use of Rough Set, K-Means, and Association Rules to find the association of questions
affected the selection of outstanding instructors. It was found that Q12 with a score range of 4.55 to 4.66 was
considered to be the most important factor, followed by Q1 with a score range of 4.58 to 4.70 and Q13 with
a score range of 4.55 to 4.66. On the other hand, Q5 and Q8 were not probably be important factors.

Moreover, Q2 with a score range of 4.56 to 4.68 showed an additional relationship that seemed to be one of
the important factors in finding outstanding instructors whereas other score ranges were not probably
considered as important factors to evaluate outstanding instructors.

Compared to the previous time, to become an outstanding instructor was determined by an average
teaching evaluation score of at least 4.50. Nowadays, no evidence or articles about studying outstanding

instructors by teaching evaluation were found, so new algorithms were suggested to be included and applied
to the prediction of results in future research.
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