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Analysis of Inquiry Activities in Matter Units from the
Elementary 5™ and 6™ Grade Science Textbooks
based on the 2007 Revised National Curriculum

Kim, Jieun - Yeo, Sang-Ihnf
(Neungheodae Elementary School) - (Gyeongin National University of Education)”

ABSTRACT

This study analyzed the inquiry activities in the ‘matter’ units from each science textbook for the fifth and
the sixth graders developed by the 2007 revised national curriculum, using Practical Activity Analysis Inventory
proposed by Millar(2009) to examine types of learning objectives, hands-on contents(what students have to do
with objects and materials), minds-on contents(what students have to ‘do’ with ideas), and logical structure each
activity had. The results of this study are as follows: First, most learning objectives of the inquiry activities seems
to be suitable for the standards of 2007 revised national curriculum. Second, the standards of 2007 revised
national curriculum are properly reflected in hands-on contents of inquiry activities. Third, minds-on contents of
inquiry activities are well developed to meet the standards of 2007 revised national curriculum as a whole.
Fourth, the logical structures of inquiry activities are mostly adequate for achieving the goals of the 2007 revised
national curriculum. In the textbook for the fifth graders, however, all the activities are focusing too much on
using students' current ideas to generate a prediction and collecting data to explore or test it. Based on these
findings, this research has concluded that learning objectives, minds-on contents and logical structures of inquiry
activities need to be designed carefully for students to be exposed to various activities when developing following
textbooks.

Key words : elementary science textbook, matter unit, inquiry activity, 2007 revised national curriculum
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Table 1. Identifying the learning objective (or objectives) and of a practical activity(Millar, 2009)

Objective Learning objective Tick v/
(in general terms) (more specifically) one box
Al: Students can recall an observable feature of an object, or material, or event
A: By doing this act1Y1ty, students A2: Students can recall a ‘pattern’ in observations(e.g. a similarity, difference, trend,
should develop their knowledge relationship)
and understanding of the natural P
world A3: Students have a better understanding of a scientific idea, or concept, or
explanation, or model, of theory
B: By doing this activity, students B1: Students can use a piece of equipment, or follow a practical procedure, that
should learn how to use a piece they have not previously met
of laboratory equipment or follow  B2: Students are better at using a piece of equipment, of following a practical
a standard practical procedure procedure, that they have previously met
C: By doing this activity, students Cl: Students have a better general understanding of scientific enquiry
should develop their understanding  2*: Students have a better understanding of some specific aspects of scientific
of the scientific approach to enquiry enquiry.
(* If you have ticked this box, please complete the table below)
Tick v/

Specific aspects of scientific enquiry

all that apply

C2-1:
C2-2:
C2-3:
C2-4:
C2-5:
C2-6:
C2-7:

How to identify a good investigation question

How to choose equipment for an investigation
How to present data clearly
How to analyse data to reveal or display patterns

How to draw and present conclusions based on evidence

How to plan a strategy for collecting data to address a question

How to assess how confident you can be that a conclusion is correct
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Table 2. What students have to do with objects and materials,
in a given practical activity(Millar, 2009) (Hands-on contents)

Tick +/ all

What students have to do with objects and materials
that apply

HI:
H2:
H3:

Use an observing or measuring instrument
Follow a standard practical procedure

Present or display an object or material

H4: Make an object

HS5: Make a sample of a material or substance

H6: Make an event happen(produce a phenomenon)

H7: Observe an aspect or property of an object,
material, or event

H8: Measure a quantity
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Table 3. What students have to ‘do’ with ideas, in a given Table 5. Frequency of general objective (N, %)
practical activity(Millar, 2009) (Minds-on contents) — -
Criteria of analysis A B C Total
What students have to ‘do’ with ideas Tick +/ all Frequency 13(9) 6@27) 3014  22(100)
that apply

MI: Report observations using scientific terminology

M2: Identify a similarity or difference(between objects,
or material, or events)

M3: Explore the effect on an outcome of a specific
change(e.g. of using a different object, or material,
or procedure)

M4: Explore how an outcome variable changes with time

MS: Explore how an outcome variable changes when
the value of a continuous independent variable
changes

M6: Explore how an outcome variable changes when
each of two(or more) independent variables changes

M7: Design a measurement or observation procedure

MS: Obtain a value of a derived quantity(i.e. one that
cannot be directly measured)

M9: Make and/or test a prediction

MI0: Decide if a given explanation applies to the
particular situation observed

MI1: Decide which of two(or more) given explanations
best fits the data

M12: Suggest a possible explanation for data

Table 4. Logical structure of the activity(Millar, 2009)

Tick v/

Logical structure of the activity one box

LI: Collect data on a situation, then think about how
it might be summarised or explained

L2: Use your current ideas to generate a question or
prediction; collect data to explore or test

L3: Other. Please describe:

A
oy X

A: By doing this activity, students should develop their knowledge
and understanding of the natural world, B: By doing this activity,
students should learn how to use a piece of laboratory equipment
or follow a standard practical procedure, C: By doing this activity,
students should develop their understanding of the scientific approach
to enquiry
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Table 6. Frequency of general objective by grade (N, %)

Grade A B C Total
5 4(67) 0(0) 2(33) 6 (100)
6 9(56) 6(38) 1(6) 16 (100)




<OIF=2> 20074 JHH =S 5, 68

T 2% o 51 T SR A e A

£ 2 ¥4 A3, 5L A%
& w5 AR e Mg u
%L, ‘A ] 23%2 ‘A2’, ‘A3’ Oﬂ Hlg] <k7k AA
Ueltou, AAA oz 3o Bxrt AEHA ¢
o n2A FExH IS5 & 4 UtKTable 7). ©]
WAl AAE G DFo] A2 ofaf e} #d
ARkA 239} wdete] e #E vhsd 5
S 71dstm, Ao Aol 9 A =&
okslm, 734 ololt]o] & t] & olgetE 5

S= &9 g B3 L2 4 =S gk

o

(]

83%=Z ‘B2’ 7} 17%2] ©
oF s} E9kTH(Table 8). ©
AN o] Aol HYH A 7149} Ae dapEc)

TN BT Yoo HAE BT 25 24 X2 ojdel 25

Table 9. Frequency of specific objective following general

objective ‘C’ (N, %)
Criteria of analysis Cl C2 Total
Frequency 2(67) 1(33) 3 (100)

Cl: Students have a better general understanding of scientific
enquiry, C2: Students have a better understanding of some specific
aspects of scientific enquiry
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Table 7. Frequency of specific objective following general Z o]r g2 FEE = 3 ¥ o BA"E 470
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Criteria of analysis Bl B2 Total
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Table 10. Frequency of specific objective following specific aspects of scientific enquiry ‘C2’ (N, %)
C2-1 C2-2 C2-3 C2-4 C2-5 C2-6 C2-7 Total
0(0) 1 (20) 0(0) 1(20) 1(20) 1(20) 1(20) 5(100)

C2-1: How to identify a good investigation question, C2-2: How to plan a strategy for collecting data to address a question, C2-3: How to
choose equipment for an investigation, C2-4: How to present data clearly, C2-5: How to analyse data to reveal or display patterns, C2-6: How
to draw and present conclusions based on evidence, C2-7: How to assess how confident you can be that a conclusion is correct
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Table 11. Frequency of hands-on contents
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Criteria of analysis Hl H2 H3

Frequency 18(82)  18(82) 9 (41)

HI: Use an observing or measuring instrument, H2: Follow a standard practical procedure, H3: Present or display an object or material, H4:
Make an object, H5: Make a sample of a material or substance, H6: Make an event happen(produce a phenomenon), H7: Observe an aspect

or property of an object, material, or event, H8: Measure a quantity

Table 12. Frequency of hands-on contents by grade

Grade HI H2 H3 H4
5 6 (100) 4(67) 2(33) 0(0)
6 12( 75) 14 (88) 7 (44) 0(0)

Table 13. Frequency of minds-on contents

Criteria of

M2 M3 M4 M5 M6

analysis

Frequency 22(100) 18(82) 17(77) 7(32) 3(14) 3(14)

2091) 22 (100)

MI: Report observations using scientific terminology, M2: Identify a similarity or difference(between objects, or material, or events), M3:
Explore the effect on an outcome of a specific change(e.g. of using a different object, or material, or procedure), M4: Explore how an outcome
variable changes with time, M5: Explore how an outcome variable changes when the value of a continuous independent variable changes, M6:
Explore how an outcome variable changes when each of two(or more) independent variables changes, M7: Design a measurement or observation
procedure, M8: Obtain a value of a derived quantity(i.e. one that cannot be directly measured), M9: Make and/or test a prediction, M10: Decide
if a given explanation applies to the particular situation observed, M11: Decide which of two(or more) given explanations best fits the data,

MI2: Suggest a possible explanation for data
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Table 15. Frequency of logical structure of activity (N, %)

Criteria of analysis L1 L2 L3 Total
Frequency 12 (55) 10 (45) 0(0) 22 (100)

L1: Collect data on a situation, then think about how it might be

summarised or explained, L2: Use your current ideas to generate a

question or prediction; collect data to explore or test, L3: Other.
Please describe

Grade Ml M2 M3 M4 M5 M6

M7 M8 M9 M10 Mil MI2 Total

5 6(100) S5(83) 4(67) 3(50) 2(33) 1(17)
6 16(100) 1381) 13B8l) 425 1(6) 2(13)

3500 0(0)  6(100) 0(0) 00  5(83) 6(100)
4025 0(0) 6(38 00 00 15094 16(100)
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Table 16. Frequency of logical structure of activity by grade

(N, %)
Grade L1 L2 L3 Total
5 0(0) 6 (100) 0(0) 6 (100)
6 12 (75) 4( 25 0(0) 16 (100)
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