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Development of a Descriptive Paper Test Item and a Counting Formula
for Evaluating Elementary School Students’ Scientific Hypothesis
Generating Ability

Jo, Eun Byul * Shin, Dong Hoon
(Seoul National University of Education)

ABSTRACT

The purpose of this study is to develop a descriptive paper test item which can evaluate elementary school
students’ HGA (scientific Hypothesis Generating Ability) and to propose a counting formula that can easily
assess student’s HGA objectively and quantitatively. To make the test item can possibly evaluate all the students
from 6th graders to 3rd graders, the ‘rabbit’s ear’ item is developed. Developed test item was distributed to four
different elementary schools in Seoul. Total 280 students who were in the 6th grade solved the item. All the
students’ reponses to the item were analyzed. Based on the analyzed data evaluation factors and evaluation
criteria are extracted to design a Hypothesis Generating ability Quotient (HGQ). As the result ‘Explican’s Degree
of Likeness’ and ‘Hypothesis’ Degree of Explanation’ are chosen as evaluation factors. Also precedent evaluation
criteria were renewed. At first, Explican’s Degree of Likeness evaluation criterion was turned four levels into
three levels and each content of evaluation criterion is also modified. Secondly, new evaluation factor ‘Hypothesis’
Degree of Explanation’ was developed as combined three different evaluation criteria, ‘level of explican’,
‘number of explican’ and ‘structure of explican’. This evaluation factor was designed to assess how the suggested
hypothesis can elaborately explain the cause of one phenomenon. Newly designed evaluation factors and
evaluation criteria can assess HGA more in detail and reduce the scoring discordant through the markers. Lastly,
Developed counting formula is much more simple than precedent Kwon’s equation for evaluating the Hypothesis
Explanation Quotient. So it could help easily distinguish one student’s scientific hypothesis generating ability.

Key words : scientific hypothesis generating ability, evaluation factor, evaluation criteria, hypothesis generating
ability quotient, counting formula
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Development of descriptive
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Fig. 1. Research process
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- Analysis of 2009 revised elementary school curriculum : Science
- Review of precedent study about hypothesis and Hypothesis Generation

- Development of descriptive paper test item for evaluating student’s ability of generating a
scientific hypothesis
: extraction of subject and evaluation factors of the test

- Verify the validity of developed item though seminar with science education experts

- Subject : 59 of 6th graders, Fulfillment : data acquisition & interview
- Test item revision and analysis of the precedent evaluation factor through seminar

- Subject : 150 of 6th graders, Fulfillment : data acquisition & survey
- Extraction of evaluation factors and Development of HGQ counting formula through
seminar

- Subject : 71 of 6th graders, Fulfillment : data acquisition & survey
- Updating evaluation factors and HGQ counting formula through seminar

- Assess students’ability of generating a scientific hypothesis using HGQ counting formula
with 6 people of markers

- Verification of validity of evaluation among the different markers
: Marking participants(4 people who is go through Master's course & 2 people of Doctor's
course)

- Development of final HGQ counting formula through seminar
- Deduction of conclusions and implications

B gl & w&Ay NEAAS BN A%, AR B
AF W ok s A g A el

q

EFig 19 2t &9 S WE F AR B F e 34

ahd E‘ﬁl/‘ © Twl g o], e AL, 4
= ols} B9 gk Ao, 250 g v dlelA tFil
€ fgt M oo
O (Table 1), 5~63hd ol A& 482 729} 7]
s, el 7o F28 7S, Aed S, AEd
2] g deoA thFa 3 ThKorean Ministry
of Education, 2011).

z%fz}g%Ol A @gel tie AT 5714 UA oo et At s AT o 3
o] Ethe A2 2K(Shin, 2007)¢F LA SHA| 25t gt AR A S E83sl] QM dEE #eky
W A oA e #e AFEHFEE AL MAE $AF o2 ARFHE o] T3 o]t Lee,
7 gsken, AFE AfET FAsE 4T 2011). Wb 258w 63hd A RE &t &
23, FRAA Z3] & & de e #3 74 52 NAstE 258w 387d St o] 27]71A]
7b BkTHPark ef al, 2011). o213 AFATe wp nE dYSo AAYNSELS Hrler] 9@ 1
2t AR o] Aol A AT 9] B9 A Maslr] 98 258w 3-43hd oA T
Y M eE S Wtk A *1”33 A] AP AE FD G5 FA TR AR T 2
A9 FAFAE YER FE39. 25 I S Eo] IugI AA 5714S o 2A )



140 =ENSINE H353 H25, pp. 137~149 (2016)

Table 1. Curriculum contents system
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Table 2. Comparison of evaluation factors & evaluation criteria
Evaluation factors Evaluation criteria Score
) Phenomenal hypothesis explican 1
Type of explican ) ) )
Theoretical hypothesis explican 2
Restated the phenomenon 0
Explican’s Stated unrelated explican 1
degree of ) . )
likeness Stated related explican but the degree of likeness is low 2
Stated related explican and also the degree of likeness is high 3
) Secondary explican 1
Level of explican . .
Primary explican 2
) Evaluation criteria
Evaluation factors - - - Score
Level of explican Number of explican Structure of explican
Explican’s Restated the phenomenon or could not state any hypothesis 0
degree of Stated unrelated explican 1
likeness Stated related explican 2
One Single structure 1
i Only contain secondary explican Parallel structure 2
Hypothesis More than two )
degree of Series structure 3
explanation Only contain primary explican One Single structure 4
Contain secondary and primary explican More than two Series structure 5
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education expert and other researchers
4
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Fig. 2. HGQ counting formula development procedure
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Table 3. Analysis of type of explican

. oo Number of Rate of
Evaluation criteria
responses  response(%)
Phenomenal hypothesis explican 57 96.61
Theoretical hypothesis explican 0 0.00
Other responses(Questioning : 1, ) 139
No answer : 1)
Total 59 100.00
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Table 4. Analysis of explican’s degree of likeness

. . Number of Rate of
Evaluation criteria

responses  response(%o)

Restated the phenomenon 2 3.39
Stated unrelated explican 6 10.17
Stated relaFed exp'hcan but the 48 3136
degree of likeness is low
Stated related explican and also | 1.69
the degree of likeness is high ’
Other responses(Questioning : 1, ) 339
No answer : 1)

Total 59 100.00
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Table 5. Analysis of level of explican

. . Number of Rate of
Evaluation criteria

responses response(%)
Secondary explican 56 94.92
Primary explican 1 1.69
g:)he;n sr‘e;ep;o?sij(Questioning 01, ) 339
Total 59 100.00
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Table 6. Comparison of evaluation factors for assessing Hypo-
thesis Generating Ability(HGA)

Precedent HGA
evaluation factors

Newly suggested HGA
evaluation factors

Type of explican Explican’s degree of likeness

Explican’s degree of likeness

Level of explican Hypothesis’s degree of explanation
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Table 7. Precedent evaluation criteria table of explican’s degree
of likeness

Evaluation . -
Evaluation criteria Score
factors
Restated the phenomenon 0
) Stated unrelated explican 1
Explican’s .
degree of Stated re'lated explican but the degree of )
likeness likeness is low
Stated related explican and also the degree 3

of likeness is high
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Table 9. Precedent evaluation criteria table of level of explican
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Table 8. Evaluation result using precedent evaluation criteria table of explican’s degree of likeness

Evaluation criteria Score Corresponding response

Restated the phenomenon 0 Example 1

Stated unrelated explican 1 Example 2, 3, 5, 7, 9, 10

Stated related explican but the degree of likeness is low 2 Example 4

Stated related explican and also the degree of likeness is high 3 Example 8
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Table 11. Newly revised evaluation criteria table of explican’s
degree of likeness

Evaluation

Evaluation criteria Score
factors

Restated the phenomenon or could not

Explican’s  gtate any hypothesis 0
de'gree of Stated unrelated explican 1
likeness

Stated related explican 2

Table 12. Evaluation result using newly revised evaluation
criteria table of explican’s degree of likeness

Evaluation criteria Score  Corresponding response

Restated the phenomenon or

could not state any hypothesis Example 1, 6
Stated unrelated explican 1 Example 2, 3, 5, 7, 9, 10
Stated related explican 2 Example 4, 8
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Table 13. Newly developed evaluation criteria table of hypothesis’ degree of explanation

Evaluation criteria

Evaluation factors - - - Score
Level of explican Number of explican Structure of explican
One Single structure 1
Hypothesis’ Only contain secondary explican More than two Parallel structure 2
degree of Series structure 3
explanation Only contain primary explican One Single structure 4
Contain secondary and primary explican More than two Series structure 5
Table 14. Evaluation result using newly developed evaluation criteria table of hypothesis’ degree of explanation
Evaluation criteria )
- - - Score Corresponding response
Level of explican Number of explican Structure of explican
One Single structure 1 Example 3
Only contain secondary explican Parallel structure 2 Example 2, 7, 9, 10
More than two )
Series structure 3 Example 5
Only contain primary explican One Single structure 4 Example 8
Contain secondary and primary explican More than two Series structure 5 Example 4
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HGQ : Hypothesis generating ability quotient
EDL : Explican’s degree of likeness
HDE : Hypothesis’ degree of explanation

Fig. 4. Hypothesis generating ability quotient(HGQ) counting
formula
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