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The Study of Application of Active Learning Activities for
Development of Learning Outcomes in Clinical Chemistry
and Soft Skills of Medical Technology Students
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Abstract

This research aims to 1) develop learning outcomes in Clinical Chemistry and soft skills
through active learning activities, and 2) evaluate the students’ attitudes toward active learning
activities. The sample group consisted of 227 students enrolled in the Clinical Chemistry 3 course
at the Faculty of Medical Technology, Huachiew Chalermprakiet University. The research tools
included: 1) four active learning formats with three activities, 2) pre- and post-tests for active
learning activities, 3) an evaluation form for social skills across four aspects, 4) an attitude
assessment form for active learning activities, and 5) focus group discussions. The findings
revealed that students demonstrated significant development in Clinical Chemistry learning
outcomes, ranging from moderate to highly advanced levels, with statistically significant
improvement in post-learning test scores (p < 0.001). Soft skills scores also showed a statistically
significant increase after the active learning activities (p < 0.001), particularly in collaboration and
teamwork skills, which were rated highly advanced development. Additionally, students expressed
an excellent positive attitude toward active learning activities, with an average score of 4.56,
(S.D. = 0.44). In conclusion, the active learning approach effectively enhanced students’

understanding of the course content and fostered desirable soft skills.
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Table 1 Knowledge levels of students before and after active learning activities (N = 227).

o Percentage of Pre-test Post-test )
Activity Interpretation
correct answers N Percent N Percent
Activity 1 < 60% 177 78.0 27 11.9 Fair
60-79% 31 13.7 40 17.6 Good
> 80% 19 8.4 160 70.5 Excellence
Activity 2 < 60% 170 74.9 70 30.8 Fair
60-79% 39 17.2 44 19.4 Good
> 80% 18 7.9 113 49.8 Excellence
Activity 3 < 60% 195 85.9 144 63.4 Fair
60-79% 25 11.0 54 23.8 Good
> 80% 7 3.1 29 12.8 Excellence

Table 2 Pre-test and post-test scores.

Pre-test score

Post-test score

Activity - Total score Median (interquartile range) Median (interquartile range)

Activity 1 100 20.0 (20.0, 40.0) 80.0 (60.0, 100.0) 0.000*
Activity 2 100 40.0 (20.0, 60.0) 60.0 (40.0, 80.0) 0.000*
Activity 3 100 41.7 (33.3, 50.0) 50.0 (41.7, 66.7) 0.000*

* p < 0.001, compared to pre-test scores (Wilcoxon signed-rank test)
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Relative gain scores
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0.0 || . . [ |
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development development development

M Activity 2 [ Activity 3

Fig. 1 Relative gained score after active learning activities.
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(p <0.001) titsufiuAsumMsTamsizouiuuy

active learning (Table 3-5)
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Table 3 Soft skills of students before and after active learning activities (N = 227).

FUWUN U

SNUAeNY wasAae

i

Average Pre-activity Post-activity
Soft skill Interpretation
scores N Percent N Percent

Communication 1.00-1.50 2 0.9 0 0.0 Very poor
1.51-2.50 21 9.3 2 0.9 Poor
2.51-3.50 92 40.5 31 13.7 Fair
3.51-4.50 71 31.3 100 441 Good
4.51-5.00 41 18.1 94 41.4 Excellence

Creativity 1.00-1.50 3 1.3 1 0.4 Very poor
1.51-2.50 34 15.0 3 1.3 Poor
2.51-3.50 87 38.3 32 14.1 Fair
3.51-4.50 62 27.3 113 49.8 Good
4.51-5.00 41 18.1 78 34.4 Excellence

Critical thinking & 1.00-1.50 2 0.9 1 0.4 Very poor

problem solving 1.51-2.50 26 11.5 2 0.9 Poor
2.51-3.50 86 37.9 27 11.9 Fair
3.51-4.50 70 30.8 104 45.8 Good
4.51-5.00 43 18.9 93 41.0 Excellence

Collaboration & 1.00-1.50 0 0.0 1 0.4 Very poor

teamwork 1.51-2.50 10 4.4 2 0.9 Poor
2.51-3.50 48 211 19 8.4 Fair
3.51-4.50 96 42.3 72 31.7 Good
4.51-5.00 73 32.2 133 58.6 Excellence
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Table 4 Individual soft skill items before and after active learning activities.
Pre-activity Post-activity
Items
Mean SD Interpretation Mean SD Interpretation
Communication
1. You can communicate with others accurately and  3.43  1.08 Fair 414 0.82 Good
appropriately.
2. You can communicate and exchange thoughts, 3.42  1.12 Fair 417 0.86 Good
knowledge, feelings, and perspectives in various
forms, including speaking, writing, and gestures.
3. You can interact and build good relationships  3.76  1.04 Good 433 0.77 Good
with others.
4. You can explain tasks or introduce things to others  3.34  1.10 Fair 412  0.77 Good
in a way they can understand.
5. You listen effectively. 3.74 0.96 Good 4.35 0.69 Good
Creativity
6. You can use text, images, animations, sound, or  3.69  1.00 Good 437 0.72 Good
various multimedia in your work.
7. You often propose new ideas or approachestowork.  3.44  1.08 Fair 4.09 0.84 Good
8. You can create or design various works using 3.55  1.04 Good 426 0.79 Good
different methods.
9. You can apply knowledge in real-life situations.  3.46  1.00 Fair 429 0.74 Good
Critical thinking and problem solving
10. You can analyze problems, identify their causes, 3.34  1.04 Fair 415 0.79 Good
and find solutions, as well as distinguish different
aspects of issues during work or activities.
11. When receiving information, news, or stories, 3.58 1.06 Good 426 0.77 Good
you take time to carefully consider before
believing them.
12. You can plan work systematically, think analytically, ~ 3.57  1.03 Good 427 0.73 Good
and act with reason.
18. You have confidence, make decisions boldly, 3.42 1.12 Fair 414  0.83 Good
express ideas in teamwork, and face challenging
situations.
14. When assigned tasks require revisions, you make  3.75  0.96 Good 441  0.73 Good

improvements to enhance the work.
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Table 4 Individual soft skill items before and after active learning activities. (Cont.)

FUWUN FY

Q

SNUAeNY wasAae

U

Pre-activity Post-activity
ltems
Mean SD Interpretation Mean SD Interpretation
Collaboration and teamwork
15. You can fulffill your role and responsibilities in 3.91  0.96 Good 4.43  0.71 Good
teamwork.
16. You can collaborate with others smoothly. 395 0.94 Good 448 0.77 Good
17. You carry out activities or tasks with consideration  4.11  0.87 Good 4.51 0.70 Excellence
for the good cause.
18. In group work, you actively participate in discussions.  3.85  1.05 Good 436 0.83 Good
19. In group work, you always listen to your teammates”  4.25  0.85 Good 460 0.67 Excellence
opinions.
20. You demonstrate cooperation and shared 4.23 0.82 Good 458 0.72 Excellence

responsibility.

Table 5 Pre-activity and post-activity scores of soft skills.

Pre-activity scores

Post-activity scores

Soft skill Total score . . . . P
Median (interquartile range) Median (interquartile range)
Communication 100 68.0 (56.0, 84.0) 84.0 (76.0, 96.0) 0.000*
Creativity 100 70.0 (60.0, 85.0) 85.0 (80.0, 100.0) 0.000*
Critical thinking and 100 68.0 (60.0, 84.0) 84.0 (80.0, 96.0) 0.000*
problem solving
Collaboration and 100 80.0 (70.0, 96.7) 96.7 (80.0, 100.0) 0.000*

teamwork

* p < 0.001, compared to pre-activity scores (Wilcoxon signed-rank test)

o &

2.2 azuuuiannmMsduinsauinye
MadannveatinAny

ot nsanazuuul s luduiinyzma
dennveatindnenneudamsGend wuhitdndnm
~ a v < o v A
nszdiuauedlawuluinyzaumsdedisuas
LARNIBBA U 35 AU MUANNANIGHAIATTA

U 27 AU MUMIARBINTNNTU UL

YV o v 1 -~
msuAtfum 1ou 31 au wazdumsINde
o Id = o o  a
wazmsmarniuny S 52 auauadu
HaNITANAUUUNAINAMTFURNS A uTinyy
madaan wunTindniazuUuRAYTMadIan
ANINATUMEIMITAMIGFEUT UL active learning
lusmumsdessuazuansean (170 AL 910 192 AL)
MUANNAATTNEEIIA (173 AL 210 200 AY)
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ludumsdeasuazuanaosn MUANNANI Y
a519d358  wazAmumsAnedaiinsaanmas
£% s v 1 A
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mahawduiinlussdugann (Fig. 2)

Relative gain scores of soft skills
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M Critical thinking & problem solving
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e 1 1
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Collaboration & teamwork

Fig. 2 Relative gain scores of soft skills after active learning activities.

3. AARTAINANHMEHAIMITAMIGoU3
WYY active learning
3.1 wandveatindnmndemsdamsGons
WUV active learning
nalsziiulannaueItin@An 1N gnas
[ = % . . ¥ r'd
MITAMIFEUTUVY active learning IaglFinaum
dszidiu 5 52y wuhiindnndinandluszaudnn
demMadnMsEeuiuLL active learning Tnelinziuu
@AY 4.56 = 044 azuuy wadszdiunnde
1 s dg dl k% 1
agluszdvavull (Azuuwmasnedeinnai

3.51 azuuw) Tnededifinzuuuaiogege fe
hwdhaahezmnnthanuiildnnnein
wiaaln 3 1FlININ (4.65 +0.51 AzuUY)
3090911 ABAINITNMITHUNMIAOUUVY active
learning MWW UARANNEYNAUIN (4.64
0.54 AzUUY) wazyMzIANINITHMISEUMIdo
WU active learning yil#twiidiusinlu
MIFIUNIVUANADNN 3 (4.62 +0.54 AZUUY)
muaau (Table 6)
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Table 6 Attitudes toward active learning activities.

FUNUN qU
Y 9

SNUAeNY wasAae

i

Items

| like Clinical Chemistry 3 when active learning activities are held.
Active learning activities make me feel enjoyable.

During active learning activities, | think these activities help me

developing systematic thinking.

| am confident in joining active learning activities of Clinical

Chemistry 3.

. Active learning activities help me gain a better understanding of

the lessons of Clinical Chemistry 3.

. While active learning activities are held, | become more engaged

in class of Clinical Chemistry 3.

. While active learning activities are held, | have the opportunity

to interact with my classmates.

| am enthusiastic about learning in Clinical Chemistry 3 during

active learning activities.

| believe | will be able to apply the knowledge gained from

Clinical Chemistry 3 in my profession.

10. During active learning activities, | am able to answer questions

in class effectively.

Total

Mean SD Interpretation
4.61 0.51 Excellence
4.64 0.54 Excellence
4.52 0.57 Excellence
444  0.65 Good
4.56 0.56 Excellence
4.62 0.54 Excellence
4.59 0.59 Excellence
4.56 0.56 Excellence
4.65 0.51 Excellence
445  0.63 Good
4.56 0.44 Excellence

a I~ o =R 1
3.2 aAnufaiiuvestindnyidenis
JamaGeuiuvY active learning
HANITIVTINANNAATILVBITNANE
NAMIAUNINNGH (focus group) WU ndAnN
uanuAaiufInIsuMIGeuiuUY active
learning hlv3dnayn wWeuaae lanuniuiiem
vy Lo 4 v
wazAuAILANAY Yysanmsivenleandug
Tuudazinde Julsziduiiomlaavu mlvdnle

o g = % g ! Y Ay o o
wazandilemunGoulannau srglrilfduius

o 4 2 z o o A
AUINDULRNINNTY NALEAIANNAATIUALLNDY
3 o =
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E% ) o s tﬂl a %
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