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Development and Validation of Distributed Cognition Theory Based
Instructional Strategy in Science Class Using Technology
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ABSTRACT

This study is a design and development study that developed instructional strategies based on distributed cognitive theory
for science classes using technology according to procedures that ensured reliability and validity. To develop instructional
strategies, development study and validation study were conducted according to design and development research
methodology procedures. In the development study, an initial instructional strategy was developed through prior literature
review and prior expert review. In the validation study, the instructional strategy was validated using internal validation
(expert validation, usability evaluation) and external validation (field application evaluation) methods, and the final
instructional strategy was developed. The final instructional strategy consisted of 3 instructional principles, 9 instructional
strategies, and 38 detailed guidelines. Through this study, the researcher suggested the suitability of instructional strategies
for science classes using technology, the usefulness of blocks and teaching and learning processes, the possibility of using
technology as a cognitive tool, the need for teachers' efforts to cultivate teaching capabilities using technology, and the needs
lesson plan that takes into account conditions affecting the application of instructional strategies.
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Table 1. Expert profile and validation engagement steps

HAe7k 22y B3t o] &
TE AT 49 %3 A wok 12 27}
A 13 HRA} Hetw & o 0
B 17 HRA} Hetw & o 0
¢ 201 UL e 0
D 154 ukA} 2GS ©
E 161 HpA} ZeHeug 0 ©
F 229 HRAL Heta & o 0
G 1 HRA} Hetu s o
A7l AHeE A} RS AAAE o el W 7] 93 APeYon e, AR 237 $e @
of B Wl $EAN skl AgshTkel, Bk ok APAS AYF F ol B WioR PAhE 4
H1EES HasRA &8 SR 7). A8 AT Fatoitt. =g, o Az A8 AP 4Ed HH
o} FLSHA 2 W7F G99 A, AN, £-84, B £ T fall 24 wAkek AHEA A HEE A
Ay, ol e 44 H=® Hrlelglon, Pk shd Alatsich W7 23 £42 vt gdst 9A ek vt
o] AHr Med] EFE F78te] 33 olaks e 4 A7 2 1-CVIS IRAE AHE-3te] BA9819ith
of thell A&7t A g 71Estes sidivh A7Ate & 4 A& Hrke 7k ol A g A,
Gt AL 23S AESHEA SR1g o Alglel el A AA B AR, =Y dEre] A A8 g9 £o
W ARk L)l HES B 3 A RE st = Agelet. gl old wAF 5 YL Table 3
Atk Bt AL B4 S 8] B A= 7} o] Z2E Ak 2917 Buate] Fo g W 27) &
= gHap] S8, B At B3 o WE BEe w409 s APk oA A, A7Ae AT
] 4~(item-content validity index:I-CVI), H7}2} 7+ DX &= Hoizte] B3 S 98 AHaeilodds]e A9E
A% (inter-rater agreement: IRA)E AF&-3t3lth. Lvhbd o A Qs wekth o AAS dde 9 dH,
2 -CVIE 3% o]l A&7t thaf 0.780]4<1 2+ T A, AT AR SA nAE d7Ake ds
Elgaithar 848k (Polit er al., 2007), IRAE 0.7514] P& Bl 2204 B wg-hey e A
0.90AFe]¢] gt wf 318 7Hedt FEoR Mgt T 7S Adeisith £9 A A 484 g4
(Graham et al., 2012; Hartmann, 1977; Stemler, 2004). & WA} e Frte) S uke LS g #elst)
AR B7be B7E o] wAE A%, AR B8 o} WAL §HE F7he At e AAlska et
AE U, G An B4 o2 Atk Hok 7 T oA AT 4 Ae] 23 4 Ao A
o] WAL= Table 29k o] F 431 AA ST AHA g b Aol S Wt EstE A i oR 9153
37t Aol e HE7t ges dAdA ALE T o A kg ke Y A 489 HasRA
gk ettt AR S ARl en, 9 A AlF 48 FHo HEEE B AF A 32 79
ARl AR FHE Be 71 TS TINFH AAAA i ow Fsigit
AR ke Y A AR A8 T HESH
Table 2. Teacher profile participated in usability evaluation
T SaEE ) > &3 4l Fof
A 25(ETHT ) 10 AAt 254 u g, dassA 48 33} +4
B 25 (&AL ) 10 B z25Atn %, HasRA] &8 343} £
C F5A Tt %) 16 AL A, FHAA
D FEATHLaS) 12 Stk 2Fetang, S




Table 3. Teachers and students profile participated in field application evaluation
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Table 4. Primary expert validation results of instructional principles, strategies, and detailed instructions
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Table 5. Primary expert validation results of individual instructional strategies

49 Bt I-CVI IRA
1. 9oy ARE gt} 333 0.83 0.44
2. g5 ARE wasitt 3 0.67 0.60
3, QA S TAIT 4 1.00 0.75
4. FFoE HAE A 35 0.83 0.50
5. 97 # ARE TR 2.83 0.50 0.00
6. #AE Bz 3.17 0.83 0.00
7. &3S BRI 3 0.67 0.17
8. BoAE S 3t 333 0.83 0.20
9. JBE FIh 3.17 0.67 0.25
10. JRE 53, A3l A2 FRE et 3 0.67 033
1. A5 FHE Wg, A3 3.67 1.00 0.75
12. YA gstd A5 A%, A& 3.67 1.00 0.67
13. 7 e St 3.67 0.83 0.00
14. %7} Azel = A2 E olgtt 4 1.00 1.00

Table 6. Secondary expert validation results of instructional principles, strategies, and detailed instructions

g Az Aw

AR AR Rk

oéo:l
B I-CVI IRA Bt I-CVI IRA
ey 3.80 1.00 1.00 3.40 1.00 0.80
any 3.60 1.00 3.80 1.00
84 3.80 1.00 3.40 0.80
By 4.00 1.00 3.60 1.00
ol = 3.20 1.00 3.60 1.00
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I 2t 2l 0 74, H R o] F, HAERA 9 HJrE}
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g 8olS T, HAE A} ZAE )t i 0.67%) U] = A2k 0,904 HE 1.003 AtoloiA
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99 3t I-CVI IRA
1. AR A2E w33t} 38 1.00 0.90
2. QA S TAZIT 4 1.00 1.00
3. FEoE IAE A s 36 1.00 1.00
4. B2 SHE BxInt 36 1.00 1.00
5. BAFE FYdit 38 1.00 1.00
6. JRE FHIh 3.6 1.00 1.00
7. ARe] P E WS BAgh 38 1.00 1.00
8. dxEstd g A%, AF drh 3.6 1.00 1.00
9. JRE 53, A3t AZE FEE THETL 32 0.80 0.67
10. H7VE FPstn ZAde} =8 g s gl 34 1.00 1.00

2 sttt hE AASHHA o A, 9 A AT AR A

27 A 27} el ﬁur o 2} 4 ASe WP A £ A @ AL ke
g skt 370 9] A2, 970 = A=, 4070 T A, £ A, AR AR Ak gk AL
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Table 8. Usability evaluation results for instructional principles, strategies, and detailed instructions
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Table 9. Strengths and weaknesses of instructional strategies and detailed instructions
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Table 10. Lesson plan by two teachers participated in external validation
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Table 11. Teacher response evaluation results categorized by lesson plan and application
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Table 12. Student response evaluation results categorized by instructional strategy
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Table 13. Changes in instructional principles, strategies, and detailed instructions at each stage of study
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