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- Diagnostic laboratory by using an
innovative method for staining of
Lol white blood cell

% Actual
Concept Pretest Posttest Gain

Students' knowledge: Principles of the

34.17 68.39 34.22
staining and the basis for interpretation
Significance, usefulness, and quality control

82.67 90.33 7.66
regarding granule staining
Application of knowledge to leukemia and its

23.67 91.67 68
onset
Problem solving 61.67 71.67 10

Archavarungson, N., Saengthong, T, Riengrogpitak, S., Panijpan, B., & littam, P. (2011). An experiential learning unit

for ling and skills in di ic laboratory in students. The

International Journal of Learning, 18(2), 203-217.

Gene technology

* d15911%8 bacteriocin 270
S a
nuafidefiuenainuius
* walulaginganuiu
® Polymerase Chain Reaction
(PCR)
* Yjuansmamalulagdanin

D., Eames, C., & gred., W. (2007) ing of lactic acid bacteria for bacteriocins by

35(5), 364-369 .

microbiological and PCR methods. Bit istry and Biology
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YA&15N: Limiting reagent

YAEHISA

Artdej, R. and Thongpanchang, T. (2008) A dramatic classroom demonstration of limiting reagent concept from the
vinegar and sodium bicarbonate reaction. Journal of Chemical Education, 85(10), 1382-1384.

Frictional force directions . .
Refraction and reflection

PO, o A
ununfuansdmouinGouiinoviinusadoamuiifunseindeing
Wigndesluantunsaisineg deuuazwdsnsldietosdomsn
(n=160)

Wl BuEFehiate

. ; R o ) . . Tamang, S., Nopparatjamjomras, S., Chitaree, R., Nopparatjamjomras, T.R. (2015) Using the missing pin to
Prasitpong, S, Chitaree, R., & Rakkapao, S. (2010). Studying the frictional force directions via challenge concepts of refraction and total internal reflection. Physics Education, 50(1), 28-31.
bristles, Physics Education, 45(6), 602-610.
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Declnation

WUUINBBIFLEIUNTTIEUS « S g

The Eanh's auis

Veeral equina

Figure B, Using the MCS madel 1o estimate the right ascension Figure B, Using the MUS model 10 explam azimuth
and declmation of a staf and altitude of star
Jansri, S., Tippins,D., ichai g, W. (2014) The of a mini-cels il sphee model to enhance
high school students ing of i Journal and Review of

Astronomy Education and Outreach, 1(2), 41-65.
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Z-disc

Z-disc

Z-disc Z-disc

Jittivadhna K, Ruenwongsa, P., Panijpan, B. (2009) Hand-held Model of a Sarcomere to lllustrate the Sliding

Filament Mechanism in Muscle Contraction. Adv Physiol Educ. 33, 297-301.
Jittivadhna, K., Ruenwongsa, P.,, & Panijpan, B. (2009) Making ordered DNA and protein structures from
printed film cut-outs. Bi istry and Biology ion, 37(4), 220-

226.

A29814 Simulation/Game
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Phornphisutthimas, S., Panijpan, B., Wood , E.J., & Booth, A.G. (2007) Improving Thai students’ understanding
of concepts in protein purification by using a bilingual si ion program. Bic istry and
Biology Education, 35, 316-321.

Simulation “n1sanawtenans”

LAB SIMULATION : THE RECOVERY OF CAFFEINE
Experiments:

You 0.25 g of caffsing dissohved in 15 mL of
water, You want to axtract cafteing from water by

using 18- of Schioromethana (CH,C1, ) <=
Salect the down amows belaw to set your ailyr
watraction eptions. ]

OPTIONS:

Extract 15 mL of caffeing solution with

Imvert the mixters for n:-ﬂ&u.'

oo @ neser

Supasorn, S., Suits, J.P,, Jones. L.L,, & Vibuljan, S. Impact of a pi
comprehension and attitudes of undergraduate chemistry students. Chem Ed. Res. Pract., 9, 169-181.
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Nurse Education Today

|Burnal homepape: wew.slsevier.cominedt

D of a web-based learning medium on mechanism of labour for
nursing students

Sailom Gerdprasert ", Tassanee Pruksacheva®, Bhinye Panijpan®, Pintip Ruemwongsa *
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Noyudom, A., Ketpichainarong, W. (2015). Using game activities as assessment tools for evaluating nursing students’
understanding of care. The i Journal of . and ion, 21(3-4), 9-23.

Dorji, U, Panjaburee, P, & Srisawasdi, N. (2015). A learning cycle
approach to game for i
students’ Iearmng and awareness in electric energy consumption

and c ti & Society, 18 (1), 91-105, |, ¥ E I
B b
=

total energy consumed (in

KWhjin the garme-play f_ - |

wisualizes the rateof |
energy consumptionby | |
sl

various appliances inthe 1%
game-play

INUABNAIADS “woRnssuvaslaiin”

i N., Steinke D., P., Hanner R. and Panijpan B. (2010) Molecular and morphological
evidence supports the species status of the Mahachai fighter (Betta sp. Mahachai) and reveals new species of
Betta 1rom Thailand. Journal of Fish Bin/oyy, 77(2), 414- 424

pat, C., P, Sri , N., Panijpan, B. Simulation/Game on Siamese
fighting fsh’s aggression and courtship. Proceeding of the Tthlm 2011 Conference: Quality, life-long learning
through simulation/gaming, 24-26 March, 2011, Ayutthaya, Thailand.
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P., Hwang, G.J., Triampo, W., & Shih,
BY.(2010). A multi-expert approach for
developing testing and diagnostic systems
based on the concept-effect model. Computer
& Education, 55, 527-540.
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Active Laboratory for Promoting 21t Century Skills

Active Learning in Diabetes for Preclinical Medical Students
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Traditional Lab Inquiry-based Lab

Learning Cycle
(a three phase inquiry approach)

Exploration:

Exploration

X phase /( experience through lab activities

Concept introduction:
derive concept from data

Concept‘ Concept

application introduction

phase phase Concepts application:

explore the usefulness and
application of concept

. - + Know outcome before doing  ** Lab activities introduce
NSNINUANTDOULUIAA concept
«»* Obtain correct number, rather <* Students construct knowledge
than exploration / extension from their own experience
from lecture
31
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inquiry: a three phase learning cycle
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1. To develop hands-on experiments using Thai local

seaweeds for students’ enzyme kinetics laboratory.

#579
2. To integrate the concepts of the learning cycle to .
P WINNTIY
the newly developed hands-on activities as part of
the second year Thai science classroom experience.
3. To evaluate the effectiveness of the intervention on
Uszdiy
students’ conceptual understanding and their wa

perception toward the laboratory learning?

l\-;-""”q ° a o a o '
~  AeuideveInsaiiaegng

1. Can the newly developed enzyme laboratory based
on the learning cycle approach be used to enhance
Thai university students’ understandings of enzyme

kinetics?

2. How do Thai university students perceive the
learning cycle approach based on their experience of

enzyme laboratory activity?
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Treatment

1. Canthe newly developed enzyme laboratory based on the
learning cycle approach be used to enhance Thai university
students’ understandings of enzyme kinetics?

2. How do Thai univer:

approach based on
activity?

y students perceive the learning cycle

ir experiep’‘e of enzyme laboratory

waftinaIn

treatment

P
l\.(-"# 7

Research Framework

~— ( Development of a hands-on
S experiment
DDNLUY
v
Treatment
S \'\7 Exploration

ol o
@

Concept Concept
application introduction Target students
phase phase
_ (Purposive sample)

Implementation to 2" year undergraduate science laboratory class

v

E

Assessment & Evaluation ]
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Developed a Hands-on Experiment

o

The progress of reaction

/ FBIansiseunsaou

Learning cycle activities Design

2. Measured the rate of enzyme catalyzed reaction (10-15 min)
3. Designed their own experiment (10-15 min)

gt

4. Performed their own

1. Engagement experiment (30 min)

(10-15 min)

Exploration
phase

TN

Concept
application Concept

phase introduction
phase

5. Shared data and
wrote a group
poster (30 min)

Assignment

6. Presented the poster
(45 min)

Laboratory Report

7. Learned more in lecture (3 hr)

Hands-on experiment

3" step

Implementation
to 2" year
undergraduate
laboratory class

ihlUlduaziiu
. -

doyainaguaiin
7N treatment
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1. Canthe newly developed enzyme laboratory based on the
U
learning cycle approach be used to enhance Thai university ‘[JiU‘IMSJ' “mqmeﬂ’ﬂwaqé’ﬁ‘gu”
students’ understandings of enzyme kinetics? / \
2. How do Thai university students perceive the learning cycle
approach based on their experience of enzyme laboratory ASNAFBURIY msUszliuan o .
MIFUNU/duntwal
activity? wuunagau Worksheet/lab report
(Poya@ettnay)  (JeyaladSinnuuazdenmuaim) (Foyaienninin)
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Investigation of the effect of the learning cycle activities
based on bromoperoxidase experiment

* Conceptual test
(pre/post/retention)
-lab
- lecture
* Concept map
* Laboratory report
* Assignment

* Questionnaires

« Student Interviews

« Teacher’s notes

* Teacher’s documents
* Observation

T ==
L7 madudeyaanauland g

= o Aav Yy o
IN2NBUANDINIEUDN 1

Can the newly developed enzyme laboratory based
on the learning cycle approach be used to enhance
Thai university students’ understandings of enzyme

« Poster presentation kinetics?
* Observation
Student understandings of Student perceptions of the learning
enzyme kinetics environment
P =y P =y
Y =gy
S (et
<~ —~_~ Skills & conceptual development
Concept Test: How Enzymes Work
Two-tier test mPre-Lab score  m Post-lab score
100
Item 8. Enzymes make a reaction occurs faster %0 %
g 8 * *
O True  OFalse O 1 don’t know the answer ER
2 50 *
Reason: B
a. Enzymes change the position of equilibrium for a reaction 30
b. Enzymes decrease the activation energy of a reaction 2
c. Enzymes increase the rate of molecular movements during 18
reaction identify E,S, P Sethypothesis  Interpretation & Design Calculation rates  Analysis &
d. Enzymes change A G for a reaction, making it more negative onewsons - experments o,
* significant difference (p < 0.05)
P =y

Before laboratory

End of laboratory End of lecture

Lo
~ Score of students’ concept map

Proportion of the linking terms mentioned by students
in an expert map (N =72)

30

24.0+14.88
2
g
2 20
g *
=)
£ 15
<
5 10
3 4.84+7.58 *
&
5
0
Before learning End of exploration phase  End of concept introduction phase




22/10/58

Students’ Average Score on ECAT (M = 72)

36.96 +6.71
a? (Scores ranged from
121049)

a6 *

a0 34.23 +6.99
) * (scores ranged
4a 28.67 +7.44 from 17 to 47)

25.25+6.46 (scores ranged
from 9 to 41)

Average Seore

1 | (scoresranged
from 7 t0 38)

Pre-test Post-test1l Post-test2 Retention test
(before lab) (endoflab)  (end of lecture) (two moths after
lecture)

* Significant difference (p < 0.05)

=5 =5
| By | By
<~ Students’ conceptual development ~~—

= o av Yy o
IN2NBUANDINIYUDN 2

How do Thai university students perceive the learning
cycle approach based on their experience of enzyme
laboratory activity?

CLES Questionnaire

Constructivist Learning Environment Survey

¢ Designed to measure the extent to which students
perceive their learning environments as consistent with
a constructivist epistemology

o Likert scale questionnaire which consists of 42 items
that are classified into 6 scales:
1. Personal relevance
2. Scientific uncertainty

4. Shared control
5. Student negotiation

3. Critical voice 6. Attitude

T

| i\
;(.\“"""' B

sy CLES Questionnaire
—

Scientific Uncertainty scale
¢ concerned with students’ perceptions of science as a
fallible human activity

In this class ... Almost Almost
Always Always Often Sometimes Never

Ooo00o0a0oa0o

(2) Ilearn that scientific theories are human
inventions.

(8) Ilearn that science is influenced by
people’s values and opinions.

O 0O00o0oad

o
/

@,ﬁ;\’ What | found from CLES
—

Students felt the learning environment in the Learning Cycle class
are more constructive than that in the traditional class (N = 72)

Students' Perceptions toward Science Learnings:
Traditional Approach & Learning Cycle

8 Traditional approach

W Learning Cycle

Mean of Responses

* Significant
difference
(p=0.05)

Personal  Scientific  Critical Voice  Shared  Student Attitude
Relevance  Uncertainty Control  Negotiation

. .
A =Voice

10
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@ Student’s voices [t Student’s voices

Student A said Student B said

i

“The learning activities in this class was good. ' ' “This laboratory was interesting. We worked in groups.
Every one worked together, thought together. We could present ideas and share ideas. During poster
Normally [traditional class], during the presentation, we compared the results to the other
experiment, we divided work — one did groups. We discussed together. This encouraged us to
experiment, one told how to perform, and one think, to communicate, and to explain our

recorded data.” understanding.”

@ Student’s voices = Student’s voices
Student C said Student D said
“This class enhanced my thinking because it gave “The teacher helped us very much. When we were
me opportunity to design experiment. | could confused, the teacher and teaching assistants
present my idea. It was enjoyable. Normally we did sparked some ideas. They did not give me the
the experiment by following the direction in the answer. They guided me to think.”

|II
. i

&

laboratory manua

1%
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Student’s voices

2]
Student E said v 1. tnAnudidanwigenedls | 2. MinAnwndusdrsiumwsizns
TumaiFeus IAN1TFHUNTEIUYINTY/HONTS

“Doing the experiments before learning in the lecture . e
dow/dnmuindeuluednsls

was helpful. We could see the results of the

experiments. Their functions [enzyme functions], the o - - ” - X -
. . . 3. weeniiutinAnwndy 4. \519z3ans3eunsaouagels/1d

results were like this. We had an image. When | ) . - w Yo -
aggls winnssunisGeuierlsliinfnwnly

learned in the lecture, | had more understanding. Y Plan)

11



