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An Analysis of Types, Frequencies, and Sources of Cognitive Backgrounds
of the Preservice Teachers’ Questions Related to Earth Science
Knowledge Presented in Elementary Science Textbooks

Myeongje Lee*
Department of Science Education, Gongju National University of Education, Chugnam 314-711, Korea

Abstract: The purpose of this study was to analyze the questions of earth science knowledge presented in elementary
science textbooks. In group activities, The questions were created by preservice elementary teachers assuming that they
were teaching the earth science knowledge in science education classes at university of education. Types, frequencies, and
sources of the cognitive background knowledge of the questions were analyzed. The results demonstrated the followings.
First, types, concentrations, and sources of the cognitive background knowledge of the questions were different depending
on the domains of earth science. Specifically, in astronomy domain, the frequencies and concentrations of the questions
showed different trends compared with other domains in its individual lessons. It suggests that instructional strategies that
reflected the difference found in each lessons be appropriately designed and used. Second, it was found that ‘schools’ was
the most dominant sources of the cognitive background. ‘Friends’ were also found to be very important sources, thus
promoting students' interaction with their peers would become an important strategy in science teaching. It was also found
that mass media such as ‘internet’ and ‘TV’ were roughly rated the same as ‘schools’ which illustrated that mass media
could be utilized in science instruction. Third, since types, concentrations, and frequencies of the questions were diverse in
the lessons of units, it is suggested that diverse instruction strategies also be taken into account as an educational
approach in teaching the subjects in teacher education.

Keywords: earth science knowledge, questions, teacher education, elementary science textbooks
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Table 1. Analysis of frequencies and cognitive backgrounds’ sources of questions per unit

erades and units* 30 41 42 42 51 52 61 62
total mean
data a b c d e f g h

kinds (i) 18 40 30 26 33 36 34 37 24 3R

questions frequencies (j) 82 80 88 89 82 78 77 70 646 81
concentration (j/i) 4.6 2.0 29 34 2.5 22 23 1.9 21.8 2.5

book frequencies 12 18 34 23 27 20 19 30 183 23

00 rate (%) 9 13 18 1M 16 1 13 20 1 14

frequencies 3 1 3 6 3 3 4 7 30 4

NEWSPAPET 1 ate (%) 1 3 2 2 3 5 20 3

‘ frequencies 16 14 18 25 2 27 14 16 152 19

internet

rate (%) 3 10 9 12 13 15 10 10 92 12

- ournal frequencies 5 4 0 2 6 0 1 22 3

Journ: rate (%) 3 3 2 0 1 3 0 1 13 2

end frequencies 200 2 26 35 26 35 25 21 211 26

copriive en rate (%) 17 15 13 17 15 20 17 14 128 16
backgrounds’ v frequencies 16 18 26 29 18 20 14 20 161 20
sources rate (%) 3 13 13 14 11 11 10 14 9 12
hool frequencies 33 43 57 58 48 47 44 39 369 46

Sehoo rate (%) 29 30 29 28 28 26 30 26 226 28

nstituts frequencies 3 4 5 8 8 6 5 5 44 6

MSUE e (%) 3 3 4 5 3 3 26 3

N frequencies 19 18 21 2 17 16 21 9 147 18

others rate (%) 5 13 11 12 10 9 14 6 90 1

ol frequencies (k) 127 143 194 210 170 181 146 148 1319 165

o rate (%) 100 100 100 100 100 100 100 100 100

mean frequencies (k/j) 1.5 1.8 22 24 2.1 2.3 1.9 2.1 16.3 2.0

*: a; weather and our life. b; Earth surface change. c; stratum and fossils. d; volcano and earthquakes. e; Earth and Moon. f;

solar system and stars. g; seasons’ change. h; weather change
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Table 2. First and second questions in frequency ranking in units
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frequenc question relative
units first and second questions in frequency ranking AUy concentration frequency ranking
@ b alb
(b) (a/b)

cather and our life why clouds have different colors 16 46 3.5 9

Wi 8
why clouds appear different figures 15 33 12
differences between weathering and erosion 7 35 9

Earth surf: hange.

surlace change concept of weathering 6 20 3.0 13
why stratum stand vertically 7 24 15
stratum and fossils how weak leaves change into fossils 7 29 24 15
forming processes of dinosaurs’ foot print fossils 7 2.4 15
volcano and earthquakes why granites and basalts have d%fferent crystal size and color 23 34 6.8 2
processes of volcano lakes forming 21 6.2 3
why water and air do not exist on the Moon 11 44 6

Earth and M .
arth and voon why the Earth rotates 9 25 3.6 8
solar system and stars how stars such as the Sun creates lights 10 22 45 5
4 why stars forming constellations fix firmly on the sky 6 ’ 2.7 14
seasons’ chance why seasons change 10 23 43 7
& why meridian altitude in seasons changes 8 ’ 3.5 9
principles of dry-web bulb hygrometer 19 10.0 1

ther ch

weathier change difference between fog and cloud 10 19 53 4
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Table 3. Frequencies and cognitive backgrounds’ sources of questions in ‘Weather and our life’ unit

questions frequencies of cognitive backgrounds’ sources*'
themes of lessons kinds frequencies  concentrations total e
B I F T IN (c/b)
(@) (b) (bla) N SN0
temperature definition 1 2 2.0 2 1 3 1.5
temp. measurement in sites 3 10 33 1 1 2 1 3 1 2 11 1.1
wind strength and direction 2 3 25 1 1 1 3 1.0
cloud observations 5 48 9.6 3 2 10 2 15 7 20 1 12 72 15
amount of rainfall 5 11 22 3 2 4 1 3 17 1.5
weather survey 1 7 7.0 1 1 3 1 3 2 5 2 18 2.6
weather information 1 1 1.0 1 1 1 3 3.0
total 18 82 4.6% 12 3 16 4 21 16 33 3 19 127 1.5%
*!. B; book. N; newspaper. I; internet. J; journals. F; friends. T; TV. S; school. IN; institutes. O; others.
# . mean
Weol gk die] AAH wjE AAE v wl A4 PHES UFE 4 AAY HFs ‘ﬂoib}
of Hla] ‘SAPRFE dA Xapal glem, EX7t Ao Q1A w7 EAel wt Wsht F& B
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Table 4. Frequencies and cognitive backgrounds’ sources of questions in ‘Weather change’ unit

questions frequencies of cognitive backgrounds’ sources*'
mean
themes of lessons kinds frequencies  concentrations total
B NTIT 1JFTSINO (c/b)
(@ (b) (b/a) (©
humidity measurement 3 4 1.3 2 2 1 5 13
formation of dew, fog, and cloud 10 28 2.8 1 1 4 1 7 13 3 3 53 19
temp. change of the surface of land 1 5 20 1 1 05
and water
reasons of wind blowing 4 4 1.0 3 2 1 1 4 11 2.8
weather chart and weather 15 27 1.8 1m 4 8 1 9 8 19 1 3 64 24
others 4 5 13 3 2 4 3 1 1 14 2.8
total 37 70 1.9% 30 7 16 1 21 20 39 5 9 148 2.1%
#'. B; book. N; newspaper. [; internet. J; journals. F; friends. T; TV. S; school. IN; institutes. O; others.
#: mean
S Yol A, Fg e vl A A8t = Ak B, AN 7 B, AsEe e e A4S Hdg
rlEsh @A e EAT, RS TVE B (Table 1), oleld B Aol wish wele] xg
o A%e TR weFm gouk, A HEe B el duasdAE WS tesla ks
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Table 5. Frequencies and cognitive backgrounds® sources of questions in ‘Earth surface change’ unit

questions frequencies of cognitive backgrounds’ sources*'
themes of lessons kinds ~ frequencies ~concentrations | ; p o1 g N o @l TS/?B
(a) (®) (b/a)

kinds of soil 2 3 1.5 1 2 1 5 1.7
soils in which plants grows well 5 10 2.0 4 1 2 2 2 3 14 1.4
soil formation 12 32 2.7 8 31 8 4 21 4 8 57 1.8
land surface changes by rivers 13 22 1.7 4 32 8 6 11 5 39 1.8
land surface changes by sea water 5 10 2.0 2 32 2 3 5 3 20 2.0
others 3 3 1.0 2 2 1 2 1 8 2.7
total 40 80 2.0% 18 1 14 5 22 18 43 4 18 143 1.8+

*!. B: book. N; newspaper. [; internet. J; journals. F; friends. T; TV. S; school. IN; institutes. O; others.
# . mean
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Table 6. Frequencies and cognitive backgrounds’ sources of questions in ‘stratum and fossils’ unit

questions frequencies of cognitive backgrounds® sources™'

themes of lessons kinds frequencies  concentrations total Héf/:ban

@ ) (b/a) BN I JF T SNO ‘0 (c/b)

stratum observations 5 17 34 4 5 6 3 11 2 2 33 1.9
various forms of stratum 2 5 2.5 3 1 3 3 12 2.4
sedimentary rock features 1 2 2.0 2 2 1 1 6 3.0
sedimentary rock formation 6 11 1.8 4 2 1 5 4 7 3 26 24
fossil observations 4 14 35 3 1 4 4 7 3 22 1.6
fossil formation preesses 4 18 45 7 6 2 6 4 10 4 39 22
fossil utilization 5 12 24 6 1 3 3 5 12 5 35 2.9
others 3 9 3.0 5 1 3 6 3 3 21 2.3
total 30 88 2.9% 34 3 18 4 26 26 57 5 21 194 22¥

*'. B: book. N; newspaper. [; internet. J; journals. F; friends. T; TV. S; school. IN; institutes. O; others.
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Table 7. Frequencies and cognitive backgrounds’ sources of questions in ‘volcano and earthquake’ unit

questions frequencies of cognitive backgrounds’ sources*' mean
themes of lessons kinds frequencies  concentrations total

® ) (bla) B NT J FTSINDO © (c/b)

volcano eruption materials 4 5 1.3 1 2 1 3 2 9 1.8
shapes of volcanoes 5 37 7.4 7 3 13 18 13 20 3 14 91 2.5
volcanic activities and rocks 4 28 7.0 9 6 8 6 23 3 5 62 22
volcano and our life 4 5 1.3 2 1 2 2 1 1 11 22
earthquake strength 2 3 1.5 3 1 2 3 3 12 4.0
volcanic regions 4 8 2.0 1 4 2 3 1 1 19 24
others 3 3 1.0 1 I 1 1 2 6 2.0
total 26 89 3.4+ 23 6 25 0 35 29 58 8 26 210 24%

*'. B: book. N; newspaper. [; internet. J; journals. F; friends. T; TV. S; school. IN; institutes. O; others.
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Table 8. Frequencies and cognitive backgrounds’ sources of questions in ‘Earth and Moon’ unit

questions frequencies of cognitive backgrounds’ sources*'

themes of lessons kinds frequencies  concentrations total n::;sn

® ) (bla) BNTJFTSNO (c/b)

Earth shape 3 9 3.0 4 0 3 1 4 1 5 2 1 21 23
Moon shape 6 15 2.5 301 0 5 1 101 4 25 1.7
Earth and life 3 13 43 3 05 0 4 2 8 2 4 28 22
day and night 6 17 2.8 9 1 8 1 5 4 121 4 45 2.6
Moon movement 2 2 1.0 1 1 2 4 2.0
Moon phase and position 6 14 2.3 5 0 3 0 3 5 7 0 3 26 1.9
others 7 12 1.7 32 2 0 3 4 4 2 1 21 1.8
total 33 82 2.5% 27 2 2 25 18 48 8 17 170  2.1¥

!

2
** . mean

: B; book. N; newspaper. [; internet. J; journals. F; friends. T; TV. S; school. IN; institutes. O; others.
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Table 9. Frequencies and cognitive backgrounds® sources of questions in ‘Solar system and star’ unit
questions frequencies of cognitive backgrounds’ sources*'
mean
themes of lessons i i i
kinds frequencies  concentrations BNTITIJFTSINO total (c/b)
(a) (®) (b/a)
planets and constellations searching 3 9 3.0 3 1 1 4 4 5 1 1 20 22
solar system composition 7 10 1.4 1 4 1 6 3 4 4 27 2.7
planet size 1 4 4.0 2 2 1 3 8 2.0
planet distance 1 4 4.0 1 1 1 2 1 1 7 1.8
planet movement 7 9 1.3 32 4 1 3 2 6 1 22 24
constellation observation 4 10 2.5 4 4 1 7 2 7 1 3 29 29
constellation movement 1 1 1.0 1 1 1 3 3.0
seasons’ constellations 2 3 1.5 1 1 1 3 1.0
others 10 28 2.8 5 11 2 11 6 19 2 6 62 22
total 36 78 2.2% 20 3 27 6 36 20 47 6 16 181 2.3%

*!. B: book. N; newspaper. [; internet. J; journals. F; friends. T; TV. S; school. IN; institutes. O; others.

2
*° . mean
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Table 10. Frequencies and cognitive backgrounds’ sources of questions in ‘Season’s change’ unit

questions frequencies of cognitive backgrounds’ sources*'

themes of lessons kinds frequencies  concentrations total mce/:sn

@ b) (bla) B NTJFTSINO © (c/b)

Sun's altitude, shadow length, and air 6 9 15 5 3 3 303 3 17 19

temperature

change of Sun's altitude in seasons 5 16 32 2 1 5 7 3 11 1 5 35 22
temp. change in seasons 3 8 2.7 2 1 3 6 1 13 1.6
sun rise and set time in seasons 3 9 3.0 2 1 1 4 3 4 1 16 1.8
causes of seasons' change 9 22 24 8§ 1 3 6 6 12 7 43 2.0
others 8 13 1.6 3 1 1 2 2 8 1 4 22 1.7
total 34 77 2.3% 19 4 14 0 25 14 4 5 21 146 1.9%

*': B: book. N; newspaper. [; internet. J; journals. F; friends. T; TV. S; school. IN; institutes. O; others.

2
* 1 mean
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