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An Analysis of Pre-service Elementary Teachers' Oceanographic Literacy and

Opinions on Teaching Strategies for Ocean-related Topics

Dong-Ryeul KIMY

(Daegu National University of Education)

Abstract

This study aims to analyze pre-service elementary teachers’ oceanographic literacy, understanding of
ocean environmental problems and opinions on teaching strategies for ocean topics. As survey participants,
this study selected 126 pre-service elementary teachers. Firstly, as a result of testing their oceanographic
literacy, this study found out that out of all the basic principles, ‘Oceans Largely Unexplored’ was highest
in the mean score, followed by ‘Human Connections’, ‘Ocean & Its Life Shape Earth’, ‘Habitability’,
‘Biodiversity’, ‘Weather & Climate’ and ‘Size of Ocean’. Besides, regarding environmental problems
affecting all the aspects of ocean, they mentioned oil spills caused by vessel accidents, so called ‘Oil
Pollution’, as the most serious marine environmental problem. Regarding environmental problems affecting
coral reefs, they considered over-fishing as the most serious problem. Secondly, as a result of analyzing
their opinions on effective teaching strategies for ocean-related topics in elementary science textbooks, this
study found out that regarding topics about understanding the undersea topography in the chapter of the
earth and moon, they proposed ‘Making an Undersea Topographic Model with Sand’ most as an effective
teaching strategy. As an effective teaching strategy for the chapter of animals’ lives, they proposed
‘Classifying Animals with Marine Animal Cards’ most. As an effective teaching strategy for the chapter
of ground surface changes, they proposed ‘Making and Simulating Seashore Topography’ most.

Key words : Pre-service elementary teacher, Oceanographic literacy, Ocean topics, Teaching strategies
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<Table 1> Topics and Contents Related to Ocean in Elementary Science Textbooks

Grade Chapter

Contents

The Earth and ¢ [Academic Goal] To understand the features of ocean

Moon * To Observe Different Topographical features around ocean

* [Academic Goal]

To understand how different animals look and live,

Third to . R depending on their habitats
Animals’ Lives . . .
Forth * To know relations between animals’ looks, places to live and ways of
Grades living
Ground * [Academic Goal] To able to explain the topographic features around the
Surface seashore in association with seawater actions
Change * To know topographical changes along the seashore
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<Table 2> Descriptive Statistics of the Oceanographic Literacy Test Results

Basic Principles Average/Full SD Ranking”
scale

1. size of ocean 7.34/15 3.22 7(0.48)
2. ocean & its life shape earth 4.44/6 1.09 3(0.74)
3. weather & climate 4.62/9 2.12 6(0.51)
4. habitability .60/1 49 4(0.6)
5. biodiversity 7.32/13 2.36 5(0.56)
6. human connections 5.00/6 1.25 2(0.83)
7. oceans largely unexplored 3.41/4 .68 1(0.85)

*

Ranking: Based on average score
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<Table 3> Results of Comparing the Mean Score of Each Question in the Oceanographic Literacy Test

A Full
Ranking Question verage/Fu SD
scale
Top Rank
[EP. 6] 47. Which of the following statements are true about
.88/1 32
the ocean?
[EP. 7] 54. Ocean scientists are relying more and more on
which of the following technology tools to explore the .83/1 37
ocean?
[EP. 5] 34. What happens to sunlight in the ocean as depth
. .80/1 40
increases?
[EP. 7] 53. Over the last 40 years, use of ocean resources has
significantly increased. Why is it important to know 18/1 41
this? So that we
[EP. 6] 49. Humans affect the ocean in a variety of ways.
.. .76/1 42
Human development and activity often leads to
[EP. 1] 9. What approximately is the maximum depth of the
1971 39
ocean?
[EP. 1] 7. Approximately how much of the earth’s water is 71 13
fresh and unfrozen (neither ice nor ocean)? ' ’
[EP. 3] 27. Global weather is changed by the El Nino Southern
oscillation by changing the way heat is released in the A5/1 36
atmosphere over which ocean basin?
[EP. 3] 28. The ocean dominates the earth’s carbon cycle.
Approximately how much primary production on earth .14/1 35
takes place in the sunlit areas of the ocean?
[EP. 3] 23. The ocean dominates the earth’s carbon cycle.
Approximately how much of all the carbon dioxide in 1271 33
the atmosphere is absorbed by the ocean?
Lowest
Rank
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<Table 4> Pre-service Elementary Teachers’ Opinions on Causes for Marine Environmental Problems

Causes Frequency’
Oil Spills Caused by Vessel Accidents 58
Over-fishing 45
Radioactive Wastes 41
Global Warming 42
Uncollected Wastes 36
Litter Left in the Ocean 33
Nuclear Power Plants 29
Stranded Vessels 27
Domestic Sewage Flowing into the Ocean 24
Chemicals Flown into the Ocean by Industrial Activities 18
Activated Marine Leisure Activities 16
Over-mining 15
Submarine Tunnels Developed 11
Total 395

" Plural responses included
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Opinions on Environmental Problems Affecting Coral Reefs

<Table 5> Pre-service Elementary Teachers’

3

Frequency

Causes

61

Over-fishing

57
41

Domestic Sewage Flowing into the Ocean

Global Warming

38
35
28

Waste Water Leaked from Vessels

Reduced Biodiversity

Eutrophication Caused by An Excessive Inflow of Nitrogen and Phosphorus

25

Marine Leisure Facilities Developed

19
15
14
14
10
357

Greenhouse Gases Emitted

Atmospheric Pollution

Increased Natural Enemies of Coral

Reduced Coral Habitats

Reduced Symbiotic Organisms in Number
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<Table 6> Results of Analyzing Pre-service Elementary Teachers’ Teaching Strategies for Ocean-related Topics

Chapter Teaching Strategy Frequency”
Making an Undersea Topographic Model with Sand 70
Observing Topography Made of Plaster 51
Watching YouTube Video Clips about Undersea Topography 43
The Earth and Understanding Undersea Topography through a Paper Model 33
Moon Drawing Pictures of Undersea Topography 21
Utilizing 3-D Simulations 17
Collecting the Related Data in Person 10
Total 245
Classifying Marine Animals by Using Marine Animal Cards 59
Classifying Marine Animals by Using Marine Animal Models 54
Watching Video Clips about Marine Organisms 43
: : Presenting Various Images of Marine Organisms through PPT 39
Animals’ Lives ; ; I - .
Doing Assignments by Visiting an Aquarium or an Oceanarium 22
Doing Research on Marine Organisms and Making a Presentation 14
Finding out Animal Skeletons through X-ray Pictures 10
Total 241
Making and Simulating Seashore Topography 77
Watching Various Seashore Images 60
Watching a Video Clip about Seashore Topography and Making a Presentation 55
Ground Drawing Pictures of the Seashore 22
Surface - -
Changes Observing Seashore Topographic Models 17
Visiting the Seashore 11
Exploring the Seashore in Person 11
Total 242

" Plural responses included
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