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Correlation between Knowledge level and Space Perception Ability
of Pre-service Elementary School Teacher on 'Earth
and Space' of Elementary Science

Lee Yong-Seob

Busan National University of Education

ABSTRACT

The purpose of this study is find out the correlation of level of knowledge of pre-service elementary teacher with
space perception ability on 'Earth and Space' of elementary science.

During the second semester of 2013, for 15 weeks, the classes were conducted for 3 hours per week and we find
out knowledge Understanding degree and select terms offered by Sth grade science courses 'The solar system and the
stars', 'Earth and Moon', 'change of seasons' section and measured space perception ability degree of pre-service
elementary school teacher with a questionnaire. We analyzed the correlation of understanding level of knowledge in the
field of astronomy of pre-service elementary school teacher with space perception ability.

The results of the study are presented as follows.

First, pre-service elementary school teacher showed a low level of knowledge understanding as it goes the upper grades
about upper concept in 'The solar system and the stars', 'Earth and Moon', 'change of seasons' section' of astronomy area
of elementary science 'Earth and space sector'. The pre-service elementary school teachers needs to acquire knowledge
of astronomy area in elementary school curriculum.

Second, pre-service elementary school teacher showed that there are differences individually in 'finding solid body' of
sub-element of space perception ability. This shows that 'finding solid body' factor is associated with space perception
ability.

Third, in the section of 'The earth and the Universe' for elementary education, 'Reflection' and 'Finding solid body'
which are low-level components of space perception ability were verified that have a corelationship with general grades
in the astronomy conception test.
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Table 1. Question count by sub-element of space perception ability test

Sub-element Question Count Question Number Total
Two-dimensional rotation 4 1,2, 3,6
Three-dimensional rotation 3 4,5 7
Reflection 2 8, 9 20
Finding solid body 5 10, 11, 15, 16, 17
The number of blocks 3 12, 13, 14
Figure inference by pattern 3 18, 19, 20

Table 2. 'The solar system and the stars' lesson learning content of 5th grade(Ministry of Education, Science and Technology, 2010)

Inquiry process

Stage Class Class name The aims of the lesson Core term
elements
. - Children are curious and interested in the
. Let's hunt for planets .
Fun science 1/10 . planets and constellations and have explored
and constellations. .
attitudes.
What makes up the solar Observa!tlon, - Children can explain the components of the Solar system,
2/10 svstem? reasoning, solar system. Planet,
yste expectation - Children can explain preciousness of sun. Satellite, asteroid
Let's compare the size Classification, - Children can compare the relative size of the
3/10 measurement,
of the solar system. s solar planet.
generalization
L.ets compare to the Measurement, - Children can compare the relative distance
4/10 distance of the planet s
generalization ~ from the sun to each planet.
from the sun?
How the planets are Observation, Chlldre?n are aware of t.he concept of .
Lab. 5/10 L L revolution and can explained the solar planets Revolution
. moving in solar system?  generalization
Experience revolve around sun.
Let's observe the Observation, - Children are aware of the shape of the
6/10  constellations in the reasoning, constellation in the northern sky and can find Star, constellations
northern sky? communication it in the night sky.
Wha? variations in . Observgtlon, - Children can explain variations in location of
7/10  location of constellation reasoning, constellation for one night
for one night? expectation '
What constellation - Children can find typical constellation of each
2/10 looks different Classification, season.
depending on the reasoning - Children can explain why varies constellation
season? according to the season.
. Let's organize your . .
Organizing 9/10  thoughts about the solar - Children can explain feature of the solar
knowledge planets and movements of stars.
system and the stars.
- , - Children can explain why human beings
Willing to be 10/10 Let's plan for space explore the universe.

a scientist exploration.

- Children raise dream about space exploration.
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Table 3. 5th grade Earth and Moon Lesson learning content(Ministry of Education, Science and Technology, 2010)

Stage

class

Inquiry process

class name the aims of the lesson

core term

elements
. Let's think about the earth
Fun science  1/11
and moon shape.
- Children can explain the shape of Earth.
2/11  What shape of Earth? Observation - Children can present the method that earth is
round.
- Children can explain overall look of the moon.
3/11  What shape of Moon? Observation - Children can observe the surface of the moon meteorite crater
and explain features.
- Children can explain necessary elements of
41 Why living things can live ~ Observation,  organisms living on Earth.
on earth? expectation - Children can explain why creatures can live on
the earth compared with Moon.
- Children can explain the direction of the earth's
511 What's the reason for day — Observation,  rotation. the rotation
Lab and night? expectation - Children can explain why day and night produce  of the earth
a- associated with the earth's rotation.
experience
- Children can explain moving direction of the sun
611 Why is the sun seemed to  Observation,  during the day.
move? expectation - Children can explain why Sun seem to move east
to west.
During the day, what . - Children can observe the position changes of
N . Observation,  Moon during the day.
7/11  direction the moon will . . . . L
move? generalization - Children can explain the moving direction of
' Moon during the day.
How change the shape - Children can observe the shape and position of
and position of the moon Observation. the moon in the same time for several days.
8~9/11 at the same time for .. -Children can explain why change the shape and crescent moon
generalization " . .
several days when you position of the moon in the same time for several
observe? days.
, . - Children can organize their thoughts learned
.. Let's organize your
Organizing 011 ouchts about Earth and about Farth and Moon.
knowledge - Children can express their thoughts, feelings and
Moon. . . .
stories by poem associated with Moon.
Willng t0 Lets cbseve the surfce Chiden absnv the moons sufic by e
s 11/11  of the moon by Y

be a scientist

astronomical telescope, and can be represented

astronomical telescope ? .. .
P it in the pictures.
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Table 4. 6th grade, the change of seasons Section learning content(Ministry of Education, Science and Technology, 2010)

Inquiry process

Stage class class name clements the aims of the lesson core term
- Children observe the 4 seasons and can tell
) the difference.
Fun science  1/9 ZZ?(?; d;vllll tghzrel§:on? - Children are curious and interested in
J ’ seasonal variation and has the attitude that
they want to explore the cause.
What kind of relationshi - Children can measure the length of the
. p altitude of the sun, a shadow and the .
will be a length and a  Measurement, data temperature during the da Solar altitude,
2~3/9  temperature of heliometer conversion, data ks & Y solar altitude at
. . . - Children can explain corelation between the -
altitude and the shadow interpretation meridian passage
and it pecls? length of the shadow and temperature
' according to sun's altitude.
What according to scason - Children can explain and compare altitude of
will do a heliometer data conversion, meridian passage change according to
4/9 . . . . seasonal changes. solar term
culmination altitude data interpretation . . -
different? - Children can represent altitude of meridian
’ passage monthly changes as a graph.
- Children can know relationship of the solar
. energy reaching the constant area depending
Lab What temperature niﬁggil:;:t on altitude of meridian passage.
ox erie.nce 5/9 according to season variables contr’ol - Children can compare difference of amount
P different? draw c01’101usions, of solar energy reaching the earth's surface
through experiments according to the height
of Sun.
What kind of relationship - Children can measure sunup and sunset time
peels time and the Measurement, data according to the season.
6/9 temperature which come conversion, data - Children can understand sunup and sunset
to float year which will be interpretation time and change of temperature trend
with season? according to the season.
- Children can measure the altitude of meridian
. Hypothesis, passage when the rotation axis is vertical and
7/9 X};?;ag\lfg ggaurkseﬂcl; measuremet, tilted. axis of rotation
season and it peels? control variables, - Children can explaine the change of the
peels: draw conclusions  season, associated with altitude of meridian
passage change.
How it will arrange the - Children can tell phenomenon and cause of
Organizing 8/9 contents which it learns seasonal variation.
knowledge into about the change of - Children cultivate attitude to find phenomenon
season? of seasonal changes in our life.
- Children can observe the Hemispherical
Willine to How it will try to make Sundial and recognize wisdom of their
be i 9/9 the sundial time which is ancestors.
scientist the possibility of knowing - Children observe several sundials and can
the change of season? make a sundial that can be seen seasonal
changes.
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Table 5. The concept about astronomy of Earth and space sectors
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percentage of

Number lesson Concept Average standard deviation correct answers (%)
1 1) What is a meteorite crater? 1.84 2.44 36.8
2 2) What is the rotation of the earth? 3.55 2.30 71.1
3 3) What is the rotation of the earth? 2.50 2.53 50.0
4 Farth and Moon 4) What is an old moon? 421 1.85 84.2
5 5) What is a full moon? 5.00 .00 100
6 6) What is a crescent moon? 5.00 .00 100

Total 22.11 5.41 73.68
7 7) What isthe solar system? 5.00 .00 100
8 8) What is a planet? 5.00 .00 100
9 9) What is a satellite? 3.42 2.36 68.4
10 'The solar system 10) \hat is an asteroid? 276 2.52 553
11 and the stars 11y \hat is a ster? 2.89 2.50 57.9
12 12) What is a constellation? 2.50 2.53 50.0

Total 26.32 15.58 71.93
13 13) What is a sun altitude ? 5.00 .00 100
14 14) What is a solar altitude at meridian passage? 3.03 248 60.5
15 change of  15) What is a solar term? 2.11 2.50 42.1
16 seasons 16) What is an axis of rotation? 224 2.52 44.7
17 17) What is a revolutional orbit? 2.63 2.53 52.6

Total 15.00 3.29 59.98

space Perception
18 Ability level ~ 18) What is right revolutional orbit?

measure

Fig. a Fig. b
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Table 6. The result of Space Perception Ability test
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Contents N Average Standard deviation
Two-dimensional rotation() 38 7.89 342
Three-dimensional rotation© 38 11.18 3.57

reflection© 38 7.76 3.23

finding solid body'@ 38 21.05 10.01

The number of blocks® 38 11.45 4.18
figure inference by pattern® 38 10.00 5.07
Space Perception Ability(C)+-+H) 38 76.71 16.61
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Table 7. Correlation between Knowledge level of astronomy and Space Perception Ability
Space perception . TWO.- ‘Thre.e- . Finding  The number Figure Spac§
dimensional dimensional ~ Reflection solid bod of blocks inference by  perception
Astronomy area rotation rotation Y pattern ability(total)
Correlation -186 182 045 167 208 197+ 071
coefficient
Earth and Significance
moon en . 263 273 .789 317 .168 235 .671
probability
N 38 38 38 38 38 38 38
Correlation 050 -004 -142 34 011 - 009 244
The solar coefficient
system and - Significance 765 979 397 036 945 959 139
the stars probability
N 38 38 38 38 38 38 38
Correlation 112 115 064 103 098 122 074
coefficient
Change of Significance
seasons £n . 503 491 704 .540 557 467 .658
probability
N 38 38 38 38 38 38 38
Correlation 008 070 ~005%F  D5gex 075 072 199
coefficient
Total Significance 963 675 570 117 655 666 231
probability
N 38 38 38 38 38 38 38
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