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ABSTRACT. This study investigated a total of 529 integrated science teachers’ implementation and changes to apply the cur-
riculum-instruction-assessment. Data was collected through online survey on scientific competencies and skills, teaching-
learning and assessment methods, changes of teacher’s preparation, topics/materials, teaching-learning, and assessment to
apply the curriculum-instruction-assessment as teaching integrated science. The results of the study were as follows: first, in
the integrated science class, teachers implemented more on scientific communication and scientific inquiry among scientific
core competencies, and analysis and interpretation of data collection and communication among scientific skills. Teachers
often taught in lectures and used multiple choice items and short essay for evaluation. Teacher groups with less than 10 years
of teaching experience appeared to be less active in teaching scientific core competencies and skills than those with more than
10 years. Second, Teachers have increased more time and efforts to search and to organize various materials in addition to
textbooks, and try to integrated concepts in various fields to prepare learning topics and textbooks. Third, even though teach-
ers made little change in implementing the process-oriented assessment, they used instructional strategies to increase student
engagement in the integrated science class, restructured the instruction to provide immediate feedback after conducting the
assessment. It is necessary to build a system that ensures fairness and credibility of evaluation while respecting the autonomy
and professionalism of teachers.
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Table 1. Background Information of the Participants

Participants Total (no)  Percent (%)
Female 263 49.7
Sex
Male 266 50.3
Less than 5 years 125 23.6
Education 5to 10 years 116 219
Career 10 to 20 years 141 26.7
More than 20 years 147 27.8
Total 529 100.0
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Table 2. Questionnaires of Teachers’ Implementation and Changes to Apply the Curriculum-Instruction-Assessment

Category Contents Form
- Scientific Thinking
- Scientific Problem Solving Ability
Core - Scientific Inquiry Ability
Competency

- Scientific Communication Skills
- Scientific Participation and Lifelong Learning Ability

- Problem Recognition
Curriculum - Inquiry Design and Performance
- Data Collection, Analysis and Interpretation
- Mathematical Thinking and Computer Application

ol o Skills - Model Development and Use
mp em?ntelmon or - Evidence-based Discussion and Demonstration Likert Scale
Curriculum- - Conclusion and Evaluation (5-point)
Instruction-Assessment - Communication
- Lecture - Experiment
. - Discussion - Investigating Announcement
. Teaching and L .
Instruction Learning Method Group Activities - Project Research
e - Pilot Experiment - Smartphones or Computers
- Excursions - Workbook
: Igglslzpr;l: Choice - Narrative and Essay
Assessment Methods . . - Report Review
- Practical Inspection I .
. - Interview
- Portfolio
o No Change
O Increased Class Preparation Time
o Increased Efforts to Search and Reconstruct Various Materials
Preparation other than Textbooks
P 0 Increased Time to Discuss Class Content with other Major
Teachers
o Difficulty Preparing for Instruction Multi Choice
o Other ( ) (Multiple
oNo Change Responses)

0 Enhancing Real Life Relevance
o Increased Efforts to Apply Integrated Concepts in Multiple
Topics/Materials Subjects
0 Increased Efforts to Develop and Apply Problem-Solving Sit-
uations other than Textbooks
o Other ( )

Changes to Apply - Class Restructuring Efforts
the Curriculum - Increased Activity-based Classes rather than Lectures

- Efforts to Change from Teacher-Centered to Student-Cen-
tered

- Consideration about Ways to Increase Students' Class Par-
ticipation

- Classes that Encourage not only the Correct Answer but
also Various Thinking

Teaching/Learningand . gfo145 1o Give a Chance Thinking and Speaking Critically Likert Scale
Assessment Between Students (5-point)
- Organize Classes so that Students can Announce their Process
and Results
- Efforts to Provide Immediate Feedback in Class
- Efforts to Assessment through Various Subjects
- Opportunity to Improve Individual Achievement as well as
Norm-referenced Evaluation
- Increased Rate of Performance evaluation
FoF WA, SHA oF st & aLgste] 2l 4 ST -B 7P AL WS, =, B 7P
R2AAE s, RS BE 5Y PAE HE Bgoz Lastack 1y
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Table 3. Teachers’ Implementation of Core Competencies in the Science Instructions

. Education Career Less than 5to 10 to More than Total F P
Core Competencies 5 years 10 years 20 years 20 years
Scientific Thinking 3.81 3.84 3.89 3.93 3.87 578 630
Scientific Problem Solving Ability 3.78 3.87 391 3.99 3.89 1.576 .194
Scientific Inquiry Ability 3.84 3.95 3.93 3.95 3.92 505 679
Scientific Communication Skills 3.90 3.95 4.10 3.95 3.98 1.486 217
Scientific Participation and Lifelong Learning Ability 3.75 3.85 397 3.84 3.85 1.432 232
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Table 4. Teachers’ Implementation of Skills in the Science Instruction
' Education Career Less than 5to 10 to More than Total F P
Skills 5 years 10 years 20 years 20 years
Problem Recognition 3.78 3.85 3.94 3.96 389 1512 210
Inquiry Design and Performance 3.75 3.85 3.87 3.89 3.84 761 516
Data Collection, Analysis and Interpretation 3.90 4.03 4.04 4.03 4.00 .885 449
Mathematical Thinking and Computer Application 3.36 3.56 3.56 3.60 352 1.760 154
Model Development and Use 3.46 3.55 3.56 3.62 3.55 .678 .566
Evidence-based Discussion and Demonstration 3.55 3.62 3.64 3.77 3.65 1352 257
Conclusion and Evaluation 3.83 3.84 3.99 3.96 391 1.282 280
Communication 3.86 4.00 4.07 4.02 399  1.630 181
Aok 7 E g ol o WA ekt A, A% Ex A AT 5o el o] Wa
A £ A Qe gk Aot BAM O g5t 3

i ore Aow ZAEGITh WAL Aele] WE AW F 4o] By W, Tuble S AL EEHIE 59
Zpol 5 A H kS wf, 109 o)) = A o] H+t A o A o thFet ks W ofl thet £ Bt wAL
SHch10d vjeF ) Wekel A B Wk wskeh. Aol thE WF Aol & 2ARE dtolrh
109 o)A 20 vIEF FEE GAFAB@0N, AR SR HYEARC] BRWS SolH 7P ol g
Hu SH@0d), AR B2 W BIHG9 Barel A madts WL FeldIg)etn SEshatt AnpEEo
detges, 0d ool e B HCSG, § 1 AFHE IST UGS, 2HWECA), U
T AA} 3 (3.89), TA 72T EEY =53.77), = £0](342), AA(B.34), EE/EL(3.27), Z2H
ol A AGG6), F8H Aust BFY HE =9 - AAT2.93), A AH290), i 9 Tet B
(3.60)2] Bto] w7 Uebtth. 51 mnke] WAl F e (2.00), <=A = LrERRETE

A ZEe
Aol e Qe gk me u) 7)o Bk A4k A

o 'o

291 3] 24 AT} A 7k Aol 7t BAH o §ol5)

AH oz e oz 2 A Ghgke. S O] 82 104 o4 R A

ot 75 & 2P AN ARG, 8FA] ARaLe} 7 et 3 10 The] = 7N o] et ZFol 7t 9l
FH BL 5o WAEC] BTt o0 AWEsl Atk 10d o] 4ol Al ek o), AntEEoll} P
£9) e oz 2t o] ¥ /15 AHEY  HE o] 83 49, RAMLE Fgol £ UHE, 109 mgt
HAg o] B4, EAls &8 ug9] YA 7ol 7 7N Rkl A S5 A], A& Hato] =&
Hotu g AN £ 5 ek oS SU, BAFLHR AOE 24
Ol ICT 7|5 #4850 dlole =3} 24, X4 2] A| AE W3t EHTE AT, ALR A @ 5R] e o
Zhoket 2235}, FHarH Alg ol RdlgS 53 't o o], oA A HlEol e Ayt ¢ as
& FHAY, Be YT AAU AA A dEol o] s Asfof & TpAo] w2 EZ o] f=lolA] T FA
ofeje AAL 970 By wdYstiE B BE]  WHE A Esfok Brhs Fe wAte] A foleh? Alay
Fusion 360, 3D @& o] & 7M5act. whaba AL Aol o5, HY2 7ol =4 (3.61/53) K et 2ot
Table 5. Teaching and Learning Methods in the Science Instruction

' : Education Career Less than Sto 10 to More than Total F P

Teaching and Learning Method 5 years 10 years 20 years 20 years
Lecture 420 422 4.14 4.16 4.18 207 .891
Experiment 3.23 3.28 3.40 3.42 3.34 1.106 346
Discussion 3.14 3.21 3.34 3.36 327 1.231 298
Investigating- Announcement 3.45 3.44 3.48 3.52 3.47 .197 .899
Project Research 2.67 3.02 3.06 2.95 2.93 2.845 .037
Pilot Experiment 2.78 2.75 3.00 3.08 2.90 2.947 .032
Smartphones or Computers 3.49 3.39 3.62 3.52 3.51 770 S11
Excursions 1.94 2.11 1.91 2.06 2.00 935 423
Workbook 3.61 3.56 3.36 3.19 3.42 3.323 .020
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Table 6. Assessment Methods in the Science Instruction

Education Career  Less than 5to 10to More than Total F P
Assessment Methods S years 10 years 20 years 20 years
Multiple Choice 3.46 3.66 3.36 3.42 3.46 2.175 .090
Narrative and Essay 345 3.49 3.46 3.31 342 1.086 354
Observe 3.05 3.12 3.18 2.97 3.08 8378 452
Report Review 3.08 3.28 3.40 3.29 3.27 2.449 .063
Practical Inspection 2.67 2.64 2.65 2.82 2.70 .805 491
Interview 1.90 2.07 2.04 2.19 2.06 1.442 230
Portfolio 2.37 2.85 2.82 2.61 2.66 4.073 .007
EZo|U HFEE 08T UG 785 E S et of sHy o] Eetat =7, W1 71 59 A A 74| 5o
Ao btk AntEZo| U AR EE o] 83 49 thY SISO ZEZQ EE AHF /|ua o4y
S SES S BHel fE MBS WS, 1 F 4 WIAE AU A HHFHEIE AN
el ZrolA FAH L& wAoltk N weba A Qs BAE s dsfor & Aotk & wAe] A& T A
So] o] olelo] thabat Aot WS BET 4 9 BALS EFSUAE Bk 2RAT AR S Sus
=2 A3 BAHHQ A UL Hof & Aolth 1A BEAE TR HYS BT 4 gk AL

U9 H7F . Table 62 F st =10l A 9] H7t g o] =, Bk A e, I Ao 44, A4
ol iRk ok Wt WA F o) whE et Aol SHE 9T Has HHFHF bl g AR B
ARG Aol e, (CBAMY® 1= 20 @A) A vkt 4| A 4| 2H

HgLA o) S SN WSl W Zo| Wasih ety oleld EAS Ay g
AEF(346), AETF 2 =5F(3.42), a4 (3.27), B ot A = A7 A S| ftE T
(2.97), A71(2.70), EEZ2] 2(2.66), 2AEH-(2.06) A =2
e} DSIY 4SBT} s}

LA A Aol A Hek 7k Aol 7} FAA = & ¢ &Y. Table 7 WAL FFI8E =¢] FHlof iRt
oJst At SIrT. AT Aol W AW 7E Aol F Aw Eapd Suu WA Feo] e SU4E AR A
HOkS o AEY, A&Asge) e BEe FuEs ol
Z Aol & YEtW A 3ttt 109 o] 4 2049 wjwte] Hek WANE TS = FHE Qe wabA Qo of g
AMe Med W =T (3.46), 114 (3.40)9) Hatol = HA] A2 g Bkl A g5k =2 (31.48%), =% =]
oFL, U A Al 7l At A= Helda) A&d 2 =X 1742721%), BF A5 wAL}F = W& F ol AIXH21.82%)
geo| Pitol £ vhebuet. Sol Zrhetglrkn Sgsheleh. WAES ¢ AT A7

WA HAFAEY Eelo] ofel e o WA o] Wo| Sojuka, HF o] 9 Hoke] x| Ale] Tk o] W
B7h A FET C o] QU Tk, AZFRE S S B 918 9 AA Fu] Azt 27tE Bast,
Heh 5o AEA ol AL FeE| A%l w&2A, H7ke] A A 7IAA 2 = A= FHE AR = EH] AR
shuol g4 u el RA, Wobo] ojat AL SRE E7bE AR 2AE T
Table 7. Teachers’ preparations for the Science Instruction (Multiple Responses)

Preparation Education Career Less than 5 years 5to 10 years 10 to 20 years More than 20 years Total (%)

No Change 10 (388 11 (478 9 (290 13 (4.66) 43 (3.99)
Increased Class Preparation Time 73 (2829) 60 (26.0) 88 (2839 72 (25.81) 293 (27.21)
phoreased Blorts to Search and Reconstruet Various 75— 701) 73 3174) 95 (30.65) 99 (3548) 339 (3148)
i‘;ﬁgﬁabsfgii‘;:aggisscuss Class Content with s6  (L71) 49 (130) 73 (2355) 57 (2043) 235 (21.82)
Difficulty Preparing for Instruction 46  (17.83) 35 (15.22) 44 (14.19) 36 (12.90) 161 (14.95)
Others 1 039 2 (0.87) 1 (032 2 (0.72) 6  (0.56)
Total 258  (100.0) 230 (100.0) 310 (100.0) 279 (100.0) 1,077 (100.0)
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71ef Ao 2=, wAE SEHE = E8lE fs) Y E9] BheS BEstal, oty WeS 24T ¢ e
ﬂ}ﬂ EAE AL, AT v S +HS FHlsh, 5 AdS AlSstrl 8l =gk Sl

ol Blaste] Saste] =4 4ol iR I, et nate] 544, T2 wAMEY 9=
‘1}7 Sk 7F Qlol= Aol Algt# o)aL, sh5 W-&o] WL, ot5 &

e ot BoFE TFEAOF St wibRe| 544, 59 Aol o, #US HsiMe F7HA ARt
o] thE Akt F &7t ol o] F oA of shaL AJ7HA FA7E dasithes 5 F4 29 A e =AU
Af7F glow, ofE Feol= BlgxF el AR Q13| 85 Pt Table 9= SH Y] w4357}
T Aol A e HS FAe= T FHAJ] U= 2ALE 7F Aol et G uate] £ SEHoF AL A H
ok, 2 S9es 2A Ao},

FASH DA, Tuble 8 U 54 D Hokol e HYWAES FAWIL ot P Bk AR
gt 238 $94e} Ak Ao] B SESE B3k 370 £2EOE Fulslo] ek S w4ES
ZAVEE Ao, Ao sHy Aol w B 1 2(3.95), 2 ATHGAN,

SAFSL Bt wstEAl ofe] Hoke] BEA  8HY FA 9(78), Thakek A7 ERG.TT), ThFe 1HA
NES Agalels 1=2(34.59%), AT AA(3231%), A A} H3EG74), B AL BEGT), D5 S4(6.69)2
A A3 A A(23.40%) 9] &0 @ S0l A WEtr} Q) AR 54;}0@ 7t A2 52442l 5= (3.79),
o SESiTh BAFES B olehs wue] Aol £qHsL Ul PG, AUE HH T 718 ATG6),
ek ofel gotel A% Bk, wAAA] ANE A 2 GEAC0) A Lehite.

AT 2 ChRg BASZ 4% B A4S BA" QU B4 An, 49 ol 395 ot
BAE Fo} o] A § 24 9 w104 o4 F WHe] Hak Fouct 104 wuke] £ 4
UA croll A 21 Hat F7F WA Wbk 101 0] 4 20 w1

71ef o d & A HH, wAHSS e g ofl et kol Yol A= =2 A-44(3.84), FE SHE.81), 3
Table 8. Topics/Materials for the science class (Multiple Responses)

Topics/Materials Education Career Lessthan 5 years 5to10years 10to 20 years More than 20 years Total (%)
No Change 18 (8.96) 16 (879 22 (9.02) 19 (7.6) 75 (8.56)
Enhancing Real Life Relevance 68 (3383) 55 (3022 78 (3197) &2 (32.93) 283 (3231
gggﬁiﬁg fffl\‘/’lﬁlsﬁtglﬁggelgsegrmed 75 (3731) 60 (3297) 80 (3279) 88  (3534) 303 (3459
{gges“‘gfflgé’ﬁ;goﬁsz‘i"eg fﬁlﬁn‘}fe’% (f;]f:" 39 (1940) 48 (2637) 61 (2500) 57  (2289) 205 (23.40)
Other 1 (0.50) 3 (1.65) 3 (1.23) 3 (1.20) 10 (1.14)
Total 201  (100.0) 182 (100.0) 244 (100.0) 249 (100.0) 876 (100.0)
Table 9. Teachers’ teaching and learning, and assessments for the science class (Multiple Responses)

. ) Education Career Less than 5to 10to More than Total F P
Teaching/Learning & Assessment S years 10 years 20 years 20 years
Class Restructuring Efforts 3.77 3.83 3.84 3.80 3.81 238 .870
Increased Activity-based 3.61 3.66 3.81 3.66 3.69 1.328 264
Student-Centered 3.68 3.72 3.87 3.82 3.78 1.361 254
Students' Instruction Participation 3.92 3.89 4.00 397 3.95 536 .658
Various Thinking 3.75 3.65 3.80 3.84 3.77 1.304 272
Thinking and Speaking Critically 3.62 3.60 3.81 3.77 3.71 1.979 116
Announce their Process and Results 3.68 3.66 3.80 3.80 3.74 973 405
Provide Immediate Feedback 3.79 3.76 3.82 3.80 3.79 123 947
Assessment through Various Subjects 3.30 3.53 3.59 3.57 350 2934 .033
Individual Achievement 347 3.58 3.68 3.72 3.62 2267 .080
Performance evaluation 3.60 3.67 3.69 3.73 3.67 507 677
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