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Analysis of the Alignment between Elementary Science Curriculum
and Teacher Guidebook
- Examining Learning Objectives in 2009 Grade 3~4 Science Curriculum -
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ABSTRACT

Teacher guidebooks are practical and commonly used resources for teachers to deliver the goals and contents
of science curriculum in classroom teaching. Thus, the alignment of teacher guidebooks and science curriculum
could be critical to undertake the effectiveness of curriculum implication in science classrooms. This study is
to investigate how the learning objectives of science curriculum are implicated in teacher guidebooks by analyzing
the dimensions of knowledge and cognitive process in learning objectives in both documents. Grade 3~4 learning
objectives (82 objectives in the curriculum, 459 in the teacher guidebook, 541 in total) in 2009 Revised science
curriculum and teacher guidebooks were coded and analyzed based on the Revised Bloom’s Taxonomy. The
analysis focused on how the knowledge dimensions and cognitive processes of the curriculum were emphasized
and restructured in the teacher guidebooks to examine the coalition between the two important documents. The
study found: 1) the learning objectives in Grade 3~4 in both documents were skewed to certain knowledge
dimension (conceptual) and cognitive process (understand); 2) there was a high coalition between unit objectives
and lesson objectives in the teacher guidebooks, however, relatively low coalition between the curriculum and
the teacher guidebooks; and 3) learning objectives in the curriculum were delivered in teacher guidebooks in
various patterns (similar, detailed, additional, in portion, and the same), and ‘detailed’ and ‘additional’ were
frequently shown. There also appeared new objectives in the teacher guidebooks, which were not present in the
curriculum. The findings in this study could provide some suggestions to the current project of developing 2015
Science Curriculum in regard to understanding the dimensions of knowledge and cognitive process of learning
objectives and their alignments with textbooks and teacher guidebooks.

Key words : curricular alignment, Revised Bloom’s Taxonomy, 2009 Revised science curriculum
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Table 1. The analysis of learning objectives in science curriculum N(%)
The knowledge The cognitive process dimension
dimension Remember Understand Apply Analyze Evaluate Create Subtotal
Factual knowledge 11(13.4) 2(24) 13(15.9)
Conceptual knowledge 11(13.4) 42(51.2) 3(3.7) 3(3.7) 59(72.0)
Procedural knowledge 1( 1.2) 8( 9.8) 1(1.2) 10(12.2)
Metacognitive knowledge 0
Subtotal 23(28.0) 44(53.7) 11(13.4) 4(4.9) 82(100.0)
Table 2. The analysis of unit objectives in teacher guidebook N(%)
The knowledge The cognitive process dimension
dimension Remember Understand Apply Analyze Evaluate Create Subtotal
Factual knowledge 14(9.9) 10( 7.0) 24(16.9)
Conceptual knowledge 8( 5.6) 52(36.6) 4( 2.8) 5(3.5) 69(48.6)
Procedural knowledge 11( 7.7) 35(24.6) 32.1) 49(34.5)
Metacognitive knowledge 0
Subtotal 24(15.5) 73(51.4) 39(27.4) 8(5.6) 142(100.0)
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Table 3. The analysis of lesson objectives in teacher guidebook N(%)
The knowledge The cognitive process dimension
dimension Remember Understand Apply Analyze Evaluate Create Subtotal
Factual knowledge 23( 7.3) 23( 7.3) 2( 0.6) 48(15.1)
Conceptual knowledge 43(13.6) 105(33.1) 7( 2.2) 6(1.9) 161(50.8)
Procedural knowledge 5( 1.6) 31( 9.8) 70(22.1) 2(0.6) 108(34.1)
Metacognitive knowledge 0
Subtotal 71(22.4) 159(50.2) 79(24.9) 8(2.5) 317(100.0)
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Fig. 2. The analysis of knowledge dimensions in Grade levels



1] H34d H22, pp. 183~193 (2015)

(Grade 4) lesson objectives
(Grade 3) lesson objectives
(Grade 4) unit objectives
(Grade 3) unit objectives

(Grade 4) Science curriculum

now b
. = H
. rEE
T
2 B

(Grade 3) Science curriculum

0% 10% 20% 30%

M Remember [1Understand

21 2

Apply

40% 50% 60% 70% 80% 90% 100%

7 Analyze Evaluate @ Create
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Table 4. Standardization of the analysis of learning objectives in science curriculum

The knowledge

The cognitive process dimension

dimension Remember Understand Apply Analyze Evaluate Create
Factual knowledge 0.13 0.02
Conceptual knowledge 0.13 0.51 0.04 0.04
Procedural knowledge 0.01 0.1 0.01
Metacognitive knowledge
Table 5. Standardization of the analysis of unit objectives in teacher guidebook
The knowledge The cognitive process dimension
dimension Remember Understand Apply Analyze Evaluate Create
Factual knowledge 0.1 0.07
Conceptual knowledge 0.06 0.37 0.03 0.04
Procedural knowledge 0.08 0.25 0.02

Metacognitive knowledge
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Table 6. Standardization of the analysis of lesson objectives in teacher guidebook

The knowledge

The cognitive process dimension

dimension Remember Understand Apply Analyze Evaluate Create
Factual knowledge 0.07 0.07 0.01

Conceptual knowledge 0.13 0.33 0.02 0.02

Procedural knowledge 0.02 0.1 0.22 0.01

Metacognitive knowledge
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Table 7. The patterns of implementing learning objectives of science curriculum in teacher guidebook (an example from the unit of

“Usage of magnets”)

Learning objectives in the unit of “Usage of magnets”

(a) Students can know there are forces of ‘pull’ and ‘push’ in magnets.
(b) Students can know magnets points to specific directions.

Science curriculum

(c) Students can make toys by using the properties of magnets.

(d) Students can look for examples of everyday use of magnets and create a new way of

using magnets.

Similar Lesson objective
Detailed
Patterns  Additional

Lesson objective
Lesson objective
In portion  Lesson objective

The same Unit objective

- Students can state forces between the same poles and different poles.

- Students can know the poles of ring magnets by understanding the forces between magnets.
- Students can state the characteristics of magnetic materials.

- Students can state the examples of everyday use of magnets.

- Students can know there are forces of ‘pull’ and ‘push’ in magnets.
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