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Effects of Cornell Typed Science Journal Writing on Elementary
Students' Science-Related Attitude

Yeo, Sang-lhn - Lee, Dae Han'
(Gyeongin National University of Education) - (Cheongryang Elementary School)"

ABSTRACT

This study aimed to investigate the effects of Cornell typed science journal writing on elementary students'
science-related attitude by gender and academic achievement. The subjects of study were 109 elementary students
(5th grade). The experimental group performed Cornell typed science journal writing and the control group
maintained traditional lectures for one semester. Science-related attitudes of this study are classified into scientific
attitudes (7 sub-domains) and attitudes toward science (5 sub-domains). The collected data were analyzed by
ANCOVA with SPSS. The results of study were as follows: Several sub-domain (voluntariness, cooperation,
perception about science and scientist) of science-related attitudes positively changed in experimental group.
Cornell typed science journal writing was especially effective on improving scientific attitude in male students,
and attitude toward science in female students. Also, science journal writing was effective on improving
science-related attitude (both scientific attitude and attitude toward science) in high-achieving group, but not
effective in low-achieving group.

Key words : science journal writing, science-related attitude, gender, academic achievement, elementary student
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Table 2. Design of study

Category Pre-test Treatment Post-test
Experimental O Xi 0y, 05
Control O X, 0,

X;: Cornell typed science journal writing

X,: Using worksheet

Oy, O,: Pre- and Post-test of science related attitude
Os: Interview
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Table 3. Cronbach’s alpha of sub-domain of science related
attitude

O: M
2 1 :IL 7:" . . Cronbach’s
— - —— Sub-domain # of items Ioh
SRR RISERRIELRREFEESS spha
@4 38} $l Blwd] v G doju] 9 Curiosity 6
3ol Table 29} 7Lo] Oﬂ?_# AA S A z‘é ;‘:1]% Openness and objectivity 6 734
Eul H} _]J_@Tjr S Aoz 3k I __l} A4 g e Scientifc Voluntariness & positiveness 7 672
AR AL APES] AT, ABHDN T g P s
Perseverance 6 726
Criticism & judgment 5 .674
Table 1. Numbers of Subject by groups (number) i Jucem
Creativity 5 .621
Subi Experimental ~ Control Perception toward science 6 700
ubject
(=44 (N=65) : Interest in science 6 728
Attitude :
Gender Male 2 34 toyvard Valuableness of science 5 .680
Female 21 31 SCIENCe  perception toward scientist 7 .509
Academic High-achieving 3 35 Valuableness of scientist 5 708
achievement [ ow-achieving 21 30 Total 69 948
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Table 4. Category of interviewer by gender, academic achieve-
ment, degree of change in science related attitude

Change in science related attitude

Category 3 .
Increasing Decreasing

Male High MHU MHD

achievement Low MLU MLD

Female High FHU FHD

achievement Low FLU FLD

Table 5. Key questions of interview
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> What is the best thing in this science journal writing?

° What do you think of science journal writing?

° What is the hardest thing in this science journal writing?

> Which one do you like in science workbook and science journal?
> How your thinking for experiment planning and design did changed?
° How your thinking for science did changed?

Date Objectives
Notes
Cues
+ Main ideas
+ Questions
Summary

Fig. 1. Cornell typed science journal
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Journal writing by words

J | writing by pict .
ournal writing by pictures and pictures

Fig. 2. Samples of students’ science journal writing
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Selecting + Selecting the core content of science classes
a topic 7| as a subject
v
- Writing the science journal
- Writing the date and objectives
- Writing the main concepts and question in
Cornell typed £ P 1
. . cues column
science journal - .
. - Summary of course content by using a
writing .
picture, table, word, etc
- Summarizing class contents in a sentence or
two
v
Checking the | |+ Checking weekly
science journal | | - Feedback to students

Fig. 3. Procedure of science journal writing
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Table 6. Results of ANCOVA of science related attitude
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Adj. M (SD)
Sub-domain Experimental Control F p
(N=44) (N=65)

Curiosity 3.89 (.08) 3.92 (.07) .10 75

Openness and objectivity 4.05 (.06) 3.91 (.05) 291 .09
Voluntariness & positiveness 3.65 (.07) 3.45 (.06) 4.75 .03*
Scientific Cooperativity 4.14 (.06) 3.94 (.09) 591 .02%
attitude Perseverance 4.03 (.07) 3.87 (.06) 328 07
Criticism & judgment 3.99 (.08) 3.81 (.07) 272 .10

Creativity 3.54 (.08) 3.45 (.07) .67 42

Sub total 3.87 (.07) 3.79 (.06) .80 37
Perception toward science 4.24 (.07) 4.03 (.06) 5.37 .02%

Interest in science 3.56 (.07) 3.66 (.06) 95 33

Attitude Valuableness of science 4.14 (.07) 4.17 (.06) .09 77
:gi\:lrci Perception toward scientist 3.99 (.07) 3.80 (.05) 5.07 .03*
Valuableness of scientist 4.15 (.07) 4.03 (.06) 1.41 24

Sub total 4.02 (.06) 3.93 (.05) 1.61 21

Total 3.97 (.05) 3.84 (.04) 334 .07

*p<.05
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Table 7. Results of ANCOVA of male students
Adj. M (SD)
Sub-domain Experimental Control F p
(N=23) (N=34)

Curiosity 3.99 (.11) 3.78 (.09) 3.34 13
Openness and objectivity 3.99 (.09) 3.80 (.08) 2.25 .14
Voluntariness & positiveness 3.61 (.12) 44 (.09) 1.25 27
Scientific Cooperativity 4.06 (.10) 3.82 (.08) 3.73 .06
attitude Perseverance 4.06 (.10) 3.86 (.08) 249 12
Criticism & judgment 3.96 (.12) 3.75 (.10 1.83 18
Creativity 3.63 (.12) 3.42 (.10 1.64 21
Sub total 3.89 (.11) 3.70 (.09) 1.95 17
Perception toward science 4.27 (.10) 4.02 (.08) 4.26 .04%
Interest in science 3.64 (.10) 3.67 (.09) .04 .84
Attitude v puableness of science 423 (11) 417 (09) 14 71
;2;:32 Perception toward scientist 4.01 (.09) 3.74 (.07) 5.82 .02%
Valuableness of scientist 4.17 (.10) 4.03 (.08) 1.17 .29
Sub total 4.07 (.08) 3.92 (.06) 2.15 15
Total 4.02 (.08) 3.79 (.06) 5.13 .03*

*p<.05
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Table 8. Results of ANCOVA of female students

Adj. M (SD)
Sub-domain Experimental Control F pr
(N=21) (N=31)

Curiosity 377 (.12) 4.07 (.10) 4.07 .04*

Openness & objectivity 4.12 (.09) 4.02 (.07) .63 43
Voluntariness & positiveness 3.72 (.08) 3.46 (.07) 5.27 .03*

Scientific ~ Cooperativity 4.24 (.09) 4.07 (.07) 2.12 15
attitude  Perseverance 401 (.09) 3.87 (.07) 128 26
Criticism & judgment 401 (.11) 3.88 (.09) .81 37

Creativity 344 (.11) 3.48 (.09) .06 .80

Sub total 3.85 (.09) 3.87 (.08) .04 .85

Perception toward science 4.20 (.11) 4.03 (.09) 1.45 24

Interest in science 348 (.11) 3.65 (.09) 1.36 25

Attitude Valuableness of science 4.06 (.11) 4.17 (.09) .63 A3
:c);:flrci Perception toward scientist 3.99 (.10) 3.86 (.08) 1.06 31
Valuableness of scientist 4.12 (.11) 4.04 (.09) .30 .58

Sub total 3.97 (.08) 3.95 (.07) .07 .79

Total 3.92 (.07) 3.90 (.06) .05 .83

*p<.05
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Table 9. Results of ANCOVA of high-achieving group
Adj. M (SD)
Sub-domain Experimental Control F p
(N=23) (N=35)
Curiosity 403 (.12) 3.92 (.10) 52 48
Openness & objectivity 4.16 (.09) 3.87 (.07) 6.39 O1*
Voluntariness & positiveness 3.83 (.09) 3.49 (.07) 8.02 .00**
Scientific  Cooperativity 422 (.08) 3.97 (.07) 5.05 03*
attitude Perseverance 420 (.09) 3.95 (.07) 465 04*
Criticism & judgment 408 (.10) 3.87 (.08) 254 12
Creativity 3.60 (.11) 348 (.09) 65 )
Sub total 3.94 (.09) 3.84 (.07) .63 40
Perception toward science 4.30 (.08) 4.02 (.06) 7.27 O1*
Interest in science 3.61 (.10) 3.71 (.08) .64 A3
Attitude v uableness of science 433 (.09) 420 (.08) 118 28
:Z:;ii Perception toward scientist 4.06 (.09) 3.74 (.07) 7.60 O1*
Valuableness of scientist 4.28 (.09) 4.14 (.07) 1.40 24
Sub total 4.12 (.07) 3.96 (.06) 3.38 .07
Total 407 (07) 3.88 (.06) 452 04

*p<.05, **p<.01
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Table 10. Results of ANCOVA of low-achieving group
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Adj. M (SD)

Sub-domain Experimental Control F p

(N=21) (N=30)
Curiosity 3.72 (.11) 3.92 (.09) 2.06 .16
Openness & objectivity 3.94 (.10) 3.95 (.08) .01 91
Voluntariness & positiveness 347 (.11) 3.41 (.10) 18 .68
Scientific Cooperativity 4.06 (.10) 3.90 (.09) 1.40 24
attitude Perseverance 3.83 (.10) 3.80 (.09) A1 74
Criticism & judgment 3.87 (.13) 3.75 (.11) .55 46
Creativity 3.46 (.14) 3.43 (.11) .02 .88
Sub total 3.78 (.11) 3.73 (.09) 13 72
Perception toward science 4.18 (.13) 4.03 (.10) .83 37
Interest in science 3.52 (12) 3.58 (.10) .19 .66
Attitude a1 ableness of science 394 (12) 413 (.10) 1.46 23
;zzzrci Perception toward scientist 3.93 (.10) 3.88 (.08) 17 .68
Valuableness of scientist 4.00 (.12) 3.91 (.10) 35 .56
Sub total 3.92 (.09) 3.90 (.08) 01 92

Total 3.86 (.08)

3.81 (07) 20 66




424 ZENEIS M33HE M23, pp. 415~426 (2014)

(A U2t EHEOF GEALEl SHIRIGH LS (MLU) S
o ug)

4R A4 ML HE gl

IGHOJX| 40|12 & ©f Oy LIQO| 5 Q& LIQQIX| At

| of2Q mPF Qo D2k 2 2l DMNE g

Te ASOINE QFED AR DAMOE S01Q,
(Trat et EHEOF Shargt SHIRIGH CIGHY (FLD) Q)

DFELQ OIRIS| MOPf Of2AY R, ABHOIKZ AX(GH D
Ligo | lanvr QF S X 42I5 & Tidh Poole.
2 SOt Sratgt SHIRIGH WA (MLD) )

QS Lg)

I
o
rtr

U

)

S

_\-":1,

S5

o,

N

N oA
S
£
U
ro
mrﬁ”
at

r 4 F

fO b oy S ook > 1o

T oA o, EHL:_/\]O 3 H skjr_oﬂ XH ﬂ} =
z‘slxgu}.@ EH}E}—QE J. ) 55]—1,:] er-aL—,J—LWQ] LH
Lol A 24 wgdo] mA oz AA Tete A e
AL oI A B A 5L AT Aol
A0 ARl & & Uk

AR, 292 38| »7)7} et B g
A Agaie dddds vadd dd &
g xjo|E Holx ggror} she g9l XA
u_l ﬂ:/_/ﬂ ?535/\% q.z‘z] ] o gk o])\I T}i}'%}f}ﬂ u)
el 0}\1011/\1‘—- FAAN ar= Jehg N
AL BHaA A3 2L A Tﬂgl 5
AYAA 7ﬂw ¥ 2207, A9 20

st &4

ol fle &edl 4%, Hs &

ri
o2

YRS ]
£0 o off

bl
b1
o)
ol
o

a3}

fo
o of

A A et 2o B dATe 2
QAo E3FNok & ol THE SHE A
stygel AP FtLA e iste] wAl
0 ApeE g HgUA 278 ©
SyEe] At B B FHA Eh

|

=

% % 4 Sle dow Add

Aol mhe 204 kA 2ole) 4
gshye 71t gl gw %‘— sheto] ojk
3} 3ol

-a—}sq °§°%“ﬂ shetel o <14
-] Al gk

-\aou
o
O
2 o
it

A 2714, AR B ASAAA | A
kL, Fetel] it Hl=d N = freldh &
, 294

°ﬂ cﬁd %Lzﬂm Qs et



Ao g Helth mehA FAPHETL w9
EAQS n#3t 59 A o] digk AT
7} Bod Aow Aztdn

e

Anderson, L. W. (2000). Assessing affective character-
istics in the schools. Mahweh, NJ: Lawrence Erlbaum.

Chae, D. (1997). The effects of the computer assisted
instruction about elementary science contents on students’
science achievement and science attitude. Journal of
Korean Elementary Science Education, 26(2), 225-241.

Choi, Y. & Nam, C. (2002). Influencing on the increase
of the scientific inquiry abilities and attitudes by using
the work-sheets for the differentiated learning. Journal
of Korean Elementary Science Education, 21(1), 111-
126.

Hong, J., Han, M., Chung, J., Choi, J. & Shin, Y. (2006).
The effect of HASA program on the science related
attitudes, science knowledge and scientific inquiry skills.
Journal of Korean Elementary Science Education, 25(2),
206-216.

Hur, M. (1993). Survey on the attitudes toward science
and science courses of primary and secondary students.
Journal of the Korean Association for Science Edu-
cation, 13(3), 334-340.

Jang, H. & Shin, Y. (2009). Effects of the science writing
after reading scientific books on scientific attitudes in
elementary school. The Bulletin of Science Education,
22(1), 55-63.

Jho, H. (2012). A review of the literature on primary
students’s science-related attitudes. Journal of Korean
Elementary Science Education, 31(4), 436-449.

Kim, B., Yeo, S. & Kim, Y. (2009). The effect of interac-
tive science journal writing through feedback on scientific
process skills of elementary students. The Bulletin of
Science Education, 22(1), 85-93.

Kim, K., Si, M., Ok, H,, Rim, H., Kim, S., Jung, S.,
Jung, J. & Park, H. (2010a). The Trends in International
Mathematics and Science Stuey (TIMMS 2011): A
Technical Report of the Field Survey in Korea (RRE
2010-4-1). Seoul: Korea Institute for Curriculum and
Evaluation.

Kim, K., Si, M., Ok, H., Rim, H., Kim, S., Jung, S.,
Jung, J. & Park, H. (2010b). Programme for Inter-
national Students Assessment (PISA 2009) Results
(RRE 2010-4-2). Seoul: Korea Institute for Curriculum

ESao| 33 B BiE0) DIRE %B : ofA0l - ofcEt 425

and Evaluation.

Kim, Y., Lee, C. & Lee, S. (2004). An effectiveness of
science-play activity on the scientific attitudes and
scientific inquiry skills of elementary school students.
Journal of Korean Elementary Science Education, 23(1),
17-26.

Kwak, Y., Kim, C., Lee, Y. & Jeong, D. (2006). Investi-
gation on elementary and secondary students’ interest
in science. Journal of Korean Earth Science Society,
27(3). 260-268.

Kwon, N. & Lee, E. (2007). The effects of task-based
learning strategies on the science prodess skills and the
scientific attitudes of elementary school students. Jour-
nal of Korean Elementary Science Education, 26(2),
141-148.

Lee, H., Nam, K., Moon, S., Kim, Y. & Lee, S. (2005).
The effects of science instruction using argumentation
on elementary school students’ learning motivation and
scientific attitude. Journal of Korean Elementary Science
Education, 24(2), 183-191.

Lee, M. & Kim, K. (2004). Relationship between attitudes
toward science and science achievement. Journal of
the Korean Association for Science Education, 24(2),
399-407.

Lee, Y. (2006). The effects of cooperative learning through
STAD model in elementary school students’ learning
achievements and science related attitudes in the field
of astronomy. Journal of Korean Elementary Science
Education, 25(2), 141-148.

Lim, C. & Lee, S. (2008). Preservice elementary teachers’
attitudes toward science and process skills. Journal of
the Korean Association for Science Education, 28(2),
180-185.

Lim, C. (1995). A study in attitudes related to the science
of elementary and middle school students. Journal of
the Korean Association for Science Education, 15(2),
194-200.

Ministry of Education & Human Resources Development
(2007). 2007 Revised National Science Curriculum (2007-
79). Seoul: Dachangyogwaseo.

Ministry of Education and Science Technology (2011).
2009 Revised National Science Curriculum (2009-41).
Seoul: Dachangyogwaseo.

Myeong, J. (1996). Suggestions to improve attitude re-
search in science education: proposing LISREL for
statistical analysis. Journal of Korean Elementary Science
Education, 15(2), 327-345.

National Research Council (1996). National Science Edu-



426 ZENEIS M33H M2, pp. 415~426 (2014)

cation Standards. Washington, DC: National Academic
Press.

Oliver, J. S. (1986). A longitudinal study of attitude,
motivation and self-concept as predictors of achieve-
ment and commitment to science among adolescent
students. Doctoral dissertation, University of Georgia.

Park, H. & Shin, D. (2011). A comparison of the science-
related characteristics of elementary school boys and
girls with the perspectives of their ability. The Journal
of Korea Elementary Education, 22(2), 1-14.

Park, J. (2011). The effect of free inquiry activities on the
scientific learning motivations and scientific attitudes
of elementary school students. Master’s dissertation,
Korean National University of Education.

Park, J., Kim, J. & Bae, J. (2001). The effect of free
inquiry activities on the science process skills and
scientific attitudes of elementary school students. Journal
of Korean Elementary Science Education, 20(2), 271-
280.

Park, S., Park, J. & Yeo, S. (2006). The effects of MBL
programs on academic achievement and science-related
affective characteristics of elementary school students

in laboratory instructions. Journal of Korean Elementary
Science Education, 25(4), 454-464.

Prain, V. & Hand, B. (1999). Students perceptions of
writing for learning in secondary school science. Science
Education, 83(2), 151-162.

Prain, V. & Hand, B. (2002). Teachers implementing writing
to learn strategies in junior secondary science: A case
study. Science Education, 86(6), 737-755.

Son, Y. (2013). An analysis on the effects of Cornell-note
method in teaching elementary mathematics: From the
academic achievement and learning motive perspectives.
Master’s dissertation, Pukyong National University.

Yeo, S., Choi, Y. & Lim, H. (2008). The effects of science
drama on elementary students’ science attitudes. Journal
of Korean Elementary Science Education, 27(4), 328-
340.

Yeo, S., Lee, J. & Shin, M. (2009). The effects of verbal
analogy activities as scaffolding in the science achieve-
ment and science attitude of elementary students. Journal
of Korean Elementary Science Education, 28(4), 507-
518.





