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ABSTRACT

We examined the inquiry activities in the material domain of the elementary science textbooks and experimental
workbooks based on 2009 revised curriculum. The analysis framework was SEP (Science and Engineering Practices)
- ‘Asking questions and defining problems’, ‘developing and using models’, ‘planning and carrying out investigations’,
‘analyzing and interpreting data’, ‘using mathematics and computational thinking’, ‘constructing explanations and
designing solutions’, ‘engaging in argument from evidence’, and ‘obtaining, evaluating, and communicating
information’. Sub-SEP of each grade band were also used. The results showed that the 3™~5™ grade science
textbooks and workbooks mainly emphasized ‘make observations and/or measurements’, ‘represent data in tables
and/or various graphical displays’, or ‘use evidence to construct or support an explanation or design a solution
to a problem’ among around 40 sub-SEP. In the case of the inquiry activities for 6™ grade, majority of sub-SEP
included were also only ‘collect data to produce data to serve as the basis for evidence to answer scientific
questions or test design solutions’, ‘analyze and interpret data to provide evidence for phenomena’ or ‘construct
a scientific explanation based on valid and reliable evidence obtained from sources’. The type of ‘asking
questions and defining problems’, ‘using mathematics and computational thinking’ or ‘obtaining, evaluating, and
communicating information’ were little found out of 8 SEP. Educational implications were discussed.

Key words : elementary science textbook, inquiry, science and engineering practice
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Table 1. Examples of sub-SEP in each grade band (NGSS Lead States, 2013)

1 Asking questions and defining problems

2 Developing and using models

E25 Develop a diagram or simple physical prototype--
E26 Use a model to test cause and effect relationships or interactions-++

M25 Develop and/or use a model to predict and/or describe
phenomena.

3 Planning and carrying out investigations

E31 Plan and conduct an investigation---

E32 Evaluate appropriate methods---

E33 Make observations and/or measurements---
E34 Make predictions--*

E35 Test two different models--

M31 Plan an investigation--

M32 Conduct an investigation and/or evaluate and/or revise the
experimental design---

M33 Evaluate the accuracy of various methods--+

M34 Collect data to produce data to serve as the basis for evidence
to answer scientific questions or test design solutions:-:

M35 Collect data about the performance of a proposed object, tool,
process or system under a range of conditions.

4 Analyzing and interpreting data

E41 Represent data in tables and/or various graphical displays-

E42 Analyze and interpret data to make sense of phenomena---

E43 Compare and contrast data collected by different groups-

E44 Analyze data to refine a problem statement or the design of a
proposed object, tool, or process.

E45 Use data to evaluate and refine design solutions.

M41 Construct, analyze, and/or interpret graphical displays of data
and/or large data sets to identify linear and nonlinear relationships.

M42 Use graphical displays (e.g., maps, charts, graphs, and/or tables)
of large data sets to identify temporal and spatial relationships.

M43 Distinguish between causal and correlational relationships in
data.

M44 Analyze and interpret data to provide evidence for phenomena.

M45 Apply concepts of statistics and probability---

M46 Consider limitations of data analysis---

M47 Analyze and interpret data to determine similarities and diffe-
rences in findings.

M48 Analyze data to define an optimal operational range for a
proposed object, tool, process or system::*

5 Using mathematics and computational thinking

6 Constructing explanations and designing solutions

E61 Construct an explanation of observed relationships (e.g., the
distribution of plants in the back yard).

E62 Use evidence (e.g., measurements, observations, patterns) to
construct or support an explanation or design a solution to a
problem.

E63 Identify the evidence that supports particular points in an
explanation.

E64 Apply scientific ideas to solve design problems.

E65 Generate and compare multiple solutions to a problem based on
how well they meet the criteria and constraints of the design
solution.

M61 Construct an explanation that includes qualitative or quanti-
tative relationships-+-

M62 Construct an explanation using models-

M63 Construct a scientific explanation based on valid and reliable
evidence obtained from sources---

M64 Apply scientific ideas, principles, and/or evidence to construct,
revise and/or use an explanation--+

M65 Apply scientific reasoning to show why the data or evidence is
adequate- -

M66 Apply scientific ideas or principles to design--+

M67 Undertake a design project:--

M68 Optimize performance of a design*

7 Engaging in argument from evidence

E74 Construct and/or support an argument with evidence, data, and/
or a model.

M73 Construct, use, and/or present an oral and written argument
supported by empirical evidence and scientific reasoning:--

8 Obtaining, evaluating, and communicating information

E85 Communicate scientific and/or technical information orally and/
or in written formats---

M85 Communicate scientific and/or technical information-
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Table 2. Intercoder agreement by sub-SEP
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Grade 3 4* st 6" M 39 4* s 6" M
Inquiry activity 14 10 16 14 1355 14 10 15 13 13.0
Sentence 85 65 106 127 95.8 72 49 65 57 60.8
Analysis unit 66 57 108 106 84.3 47 48 79 67 60.3
2 2 - - 2 1.0 1 - - - 03
3 21 19 36 36 28.0 5 14 21 18 145
4 5 5 11 9 75 19 18 24 23 21.0

SEP 5 - - - - - - - - - -
6 13 8 23 30 185 14 12 34 22 20.5
7 6 6 2 2 4.0 1 2 - - 0.8

8 - - 2 4 1.5 - - - - -
Total 47 38 74 83 60.5 40 46 79 63 57.0
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Table 4. The frequencies of sub-SEP incorporated in the
inquiry activities of science textbook

Grade Grade
SEP Sub- 3d 4m 5% Sub 6"
SEP SEP

2 E25 2 - - M25 2

E31 - 2 8 M3l 6

E33 19 11 21 M32 1

’ E34 2 6 6 M34 27

E35 1 M35 2

E41 1 Md4 5

E42 - - 3 M47 3

! E43 5 5 5 M48 1
E44 2

E61 2 M6l 1

E62 4 7 18 M62 3

E63 2 1 - M63 12

6 E64 4 2 M64 9

E65 3 1 M66 3

M67 2

7 E74 6 6 2 M73 2

8 E85 - - 2 M85 2
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Table 5. The frequencies of sub-SEP incorporated in the
inquiry activities of experimental workbook

Grade Grade
SEP  Sub: 3¢ 40 5" Sub 6"
SEP SEP
E25 1 - - M25 2
2 E26 1
E31 4 5 M31 1
E32 1 1 M32 1
3 E33 4 2 9 M34 16
E34 7 6
E35 - - 1
E41 14 15 16 M44 17
4 E42 - - 3 M47 4
E43 5 3 5 M43 2
E61 1 4 M61 1
E62 8 10 28 M62 3
6 E63 3 2 M63 10
E64 1 1 Mo64 8
E65 1 1 M66
7 E74 1 2
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