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ABSTRACT

TITLE - USING A TERMINAL BLOCK AS A PROTOBOARD FOR

THE DEVELOPMENT OF CONCEPTS RELATED TO SIMPLE

DIRECT CURRENT CIRCUITS |
AUTHOR : PHUSIT JUNTANA _
DEGREE : MASTER DEGREE OF SCIENCE ’
MAJOR : SCIENCE EDUCATION
ADVISOR - ASST.PROF.SURA WUTTIPROM , Ph.D.

KEYWCRDS . TERMINAL BLOCK, PROTOBOARD, CONCEPTS,
SIMPLE DIRECT CURRENT CIRCUITS

A protoboard is a thin plastic board used to hold electronic components such as
resistors, transistors, and IC that are wired together, and is used to construct
prototypes of electronic circuits. Atth{ough a protoboard is an appropriate tool for
simply testing a prototype circuit or hooking up a quick experiment, it is difficult for
students to use because they become confused about the connection pattern of the
join holes along the horizontal and vertical lines and the differences between a real
circuit constructed on a protoboard and a schematic diagram in a textbook. This
study used a terminal block as a protoboard and involved 30 students in grade 11 in
the second semester of the academic year 2014 at Loeipittayakom School, Amphur
Muangloei, Loei province. The research tools consisted of an experimental kit, lesson
plans using the  predict-observe-explain technique, and the Interpreting Resistive
Electric Circuit Concepts Test (DIRECT). Data were analyzed by t-test and normalized
gain. Results showed that the mean post-test score was significantly higher than the
mean pre-test score at a statistical level of .01. The average class normalized gain

was at the medium gain level (<g> = 0.35). The study illustrated that a terminal block

can be used to develop students’ concepts.
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normalized gain

2.6 Normalized gain
Normalized gain HU3E NS TBIuAIR TN INHAR NUBIAL LUUADUNDUITHULATUAY

L%Uutﬁauﬁuiaﬂﬂaﬁﬁﬂt%'auLwiazﬂu%mmsavhﬂsLLuuLﬁu%umlﬁ (Hake, R.R., 1998) lagdl
Fmadadl

desmnlunsaeuaimil q iWedialudesazuuusiian (minimum or floor effect) #
nnauazilemaldnzuuuigalitesnindevas 0 wazlonaiazldnzuuugegn (maximum
or ceiling effect) laiifusasay 100 w3afi3anin floor and ceiling effect ﬁwﬂzymf.l’ Hake
aldtaueiimslunisusudiunansSoudfiiiudy Gondt normalized gain (normalized 1Ju
ATinandAnYinamauRuiNand Faunefansviliillontaeudululdvi q fu Tned
Andululdigegainiu 1 wihdw) Taemlaaan SnsnduvemantsfeusTiinduaie (actual

. ' = 1 = a X vy . . . = &
qain) fenansiSuugeaandleniaiiuduls (maximum possible gain) WouLUuANNTT

Anuduuglewail
<g>= [(%post - test)— (%pre - test)] )
[(1 OO%) - (%pre - test)]
Tes <g> 79 A1 normalized gain

- ' a o o ¢ ¢
% Post-test fe ALRALYBIRzLUUADUTERS U TuUeSIdus

P ' - ' =l ¢ ¢
% Pre-test  f® ALaAsuTnIAvkUUdaUnausuduUesidud
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Fodune - M3Aaav normalized gain Shisndudeddiduesidudinle laglild
AvLLLABUTS Ny 1ne Pre-test Ao AzuuUABURBUSEY post-test ApAzLULABUNAITYY

wae Mazuuufuvesdaapuyaiuuny 100 %

] . k4
Y 1

<g> 30 normalized gain wlanawilédn  wansSouiivi Juasavetney

]
8 I

(actual gain = (% post-test)-(% pre-test)) AndunvivemansSouiasaanilenmaiiiuiu

9

16 (maximum possible gain = (100 %)-(% pre-test)) %Qﬁﬁﬁlﬁ%ﬁmaqﬁwﬁ’m 0.0 - 10
FreiEnsUssdiuudv lansaudtym floor and ceiling effect 16 \loswnisAnna
msﬁ'auiﬂ'Lﬁu%utﬁa‘uﬁ'umqaqmﬁmasﬂu%ﬁiamaLﬁlw‘zfuiﬁ (nadnlunilsde 15ld
normalized Tillonadululdeglugie 0.0 - 1.0 wiiu Femsifisuiuagegaiiusasau
arilemafiuauld) anunsautsseiuresr normalized gain sanidungulfifuauszeiv fio

“high gain” iTuduGsuiilden <g> 2 0.7

“medium gain” WudwSeuiildan 0.7 < <g> 2 0.3

“low gain” Wutwdeudilée 0.0 < <g> <03

Fm3un15Re158d normalized gain WefnwrininGeuiinansouiutuethals vielu
sefudusou sTRuuazLuAn (concepts) uRavIByAAR vieudinsgiemedetunagld
wenuezlmiuitanansavilaenals wuslsznyves normalized gain ponudil

26.1 wuuuAarTudesy (class normalized gain) Mnefis MsReTUTIMENTEEN]
vosindsuieduiufuduanduivimemansifouigegaiflonafinduld Tnogldan
AruULIRREYB T erlaunarndaFeu

nsfsamanssuesinsuludnvusdlfifegimanisidsuntsaeulng

msmventsuEwanmstunntefiede Sdaehlutinideardtaileainause
vemiunmsimesiety oglsfimulunsAnsuiaitowndn normalized gain 4 87ald
mstuasuuunietiusuauinGeuiineudedeuldgnies iendhgasnsdiam wans
funnilderunisuenamsvssesuindinansiieuftuinndooioda  usdmin
G”\aamsg'hﬁ’nL‘%auLLm'asﬂuﬁmamsﬁauﬁwﬁﬁaaaaaLﬁuadﬂalslaiawajﬂlﬁé’aaf‘a%'msf:

2.6.2 wuuusarseyara (single student normalized gain) U8 NMSHTANTIT
UniSeuniazauiiiaunnisnsiGouiidueduls lneglinnaziuuasunsuioulasndasou
YBIUNFEURAALAY

dmsunisnian <g> yoainGuLsarauTuLE A NaaY (average of the

single student normalized gain) v3oenavzSeninduanade <g> yoainiSouved daas

@ 1 [V .Y . . ey nda’l’ N D S | e v
azifuAiefiuiu class normalized gain wadlAIINISdaznudnfialiwiiulaerila
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YniSeuaui fiouiau nasou
25 6 10
26 7 8
27 9 10
28 8 13
29 3 11
30 7 15
\afy 6.17 10.97
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AT NHN A.2 %aaa::‘uasmnLsﬂuVI61a‘u‘luLmasﬁammu‘lumswwaa‘u

Y2 | ngu AMBY (%) Amaufign
A B C D E
1 |Pre 3.33 3333 3.33 13.33 46.67 D
Post 6.67 30.00 13.33 23.33 26.67
2 | Pre 20.00 60.00 6.67 10.00 3.33 A
Post 63.33 30.00 0.00 3.33 3.33
3 | Pre 20.00 10.00 13.33 30.00 26.67 E
Post 40.00 0.00 3.33 0.00 56.67
4 |Pre 23.33 23.33 16.67 20.00 16.67 B
Post 10.00 90.00 0.00 0.00 0.00
5 | Pre 53.33 3.33 33.33 10.00 - C
Post 3.33 0.00 93.33 3.33 -
6 | Pre 30.00 6.67 6.67 46.67 10.00 D
Post 10 0.00 0.00 86.67 333
7 | Pre 16.67 6.67 46.67 6.67 23.33 E
Post 3.33 0.00 66.67 6.67 23.33
8 | Pre 0.00 13.33 73.33 3.33 10.00 C
Post 3.33 6.67 83.33 3.33 3.33
9 | Pre 16.67 40.00 0.00 33.33 10.00 D
Post 13.33 20.00 6.67 56.67 3.33
10 | Pre 6.67 13.33 26.67 46.67 6.67 C
Post 10.00 13.33 33.33 36.67 6.67
11 | Pre 10.00 10.00 40.00 30.00 10.00 C
Post 3.33 10.00 63.33 16.67 6.67
12 | Pre 23.33 16.67 26.67 16.67 16.67 D
Post 3.33 6.67 23.33 63.33 3.33
13 | Pre 0.00 3.33 43.33 46.67 6.67 C
Post 0.00 0.00 50.00 46.67 3.33

75



< % o o ' Y o '
M15199 A.2 533631]8\11“\Liﬂu’ﬂﬂalﬂuuﬂas‘uE]ﬂ'lﬂ']&nut’l'ﬁﬂﬂaav (n0)

48 | ngu Anay (%) ﬁmauﬁgn
A B C D E
14 | Pre 13.33 30.00 50.00 46.67 16.67 C
Post 3.33 6.67 76.67 10.00 3.33
15 | Pre 0.00 20.00 13.33 3.33 63.33 B
Post 0.00 36.67 3.33 3.33 56.67
16 | Pre 0.00 6.67 16.67 10.00 6.67 A
Post 0.00 73.33 16.67 10.00 0.00
17 | Pre 56.67 10.00 6.67 23.33 3.33 D
Post 46.67 0.00 3.33 46.67 3.33
18 | Pre 10.00 60.00 13.33 3.33 13.33 B
Post 3.33 86.67 0.00 0.00 10.00
19 | Pre 23.33 10.00 23.33 13.33 30.00 D
Post 23.33 20.00 10.00 30.00 16.67
20 | Pre 60.00 10.00 6.67 13.33 10.00 B
Post 56.67 20.00 13.33 10.00 3.33
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