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Introduction of OBL approach

• What is OBL?
– Towards a Student Focused Approach to Teaching 

and Learning

– The approach emphasizes the learning processes that 
would lead to planned and specified learning 
outcomes

– 4 essential principles

• Clarity of focus

• Designing back

• High expectation of students

• Diverse learning opportunities

http://www.ied.edu.hk/obl/Introducing_OBL/What.html

http://hk.wrs.yahoo.com/_ylt=A3OyCEf54vxM_FgB.Xy.ygt./SIG=129iaqlqn/EXP=1291727993/**http%3A//www.flickr.com/photos/65819195@N00/4504020722/
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Children‟s Science Learning

• Development of OBL 

approach

– Pilot study (Formal)

– Course structure 

– Course outlines

– Course intended learning 

outcomes

• Contents and L&T activities

• Assessments

• rubrics

http://www.freakingnews.com/Top-Gun-Pics-15046.asp
http://hk.wrs.yahoo.com/_ylt=A3OyCEUGRAJMSAoAdve.ygt./SIG=14hf15v7g/EXP=1275303302/**http%3A//www-static.shell.com/static/gbr/imgs/generalcontent/recommended_size/aboutshell/media_centre/ses_family_day_090808.jpg


Traditional approach

Learning outcomes

Structure

Contents and T&L activities



Traditional approach



Characteristics of the OBL approach - CILO

1. Knowledge, skills and 

attitudes



Characteristics of the OBL approach - CILO

2. Measurable verbs

3. Outcome based



Characteristics of the OBL approach - CILO

2. Measurable verbs

3. Outcome based

1. Knowledge, skills and attitude



Characteristics of the OBL approach –

contents and T&L activities



Characteristics of the OBL approach –

contents and T&L activities

Understanding the children‟s learning process



Acrobatic condition AC (training) Motor activity condition MC (no training)

Literature reviews



Results



• Chimpanzee vs human child learning 

http://www.youtube.com/watch?v=pIAoJsS

9Ix8

• Chimpanzee short term memory

http://www.youtube.com/watch?v=zJAH4Z

JBiN8&feature=related

Video play

http://hk.wrs.yahoo.com/_ylt=A3OyCEfKVwJMGlYABYi.ygt./SIG=129blcsrv/EXP=1275308362/**http%3A//www.flickr.com/photos/dougcaldwell/4213884605/
http://www.youtube.com/watch?v=pIAoJsS9Ix8
http://www.youtube.com/watch?v=pIAoJsS9Ix8
http://www.youtube.com/watch?v=zJAH4ZJBiN8&feature=related
http://www.youtube.com/watch?v=zJAH4ZJBiN8&feature=related


New Schema: bugs with big & beautiful wings & 

antennae with clubbed-end butterfly

butterfly moth
? difference

(accommodation)

Old schema: bugs with big & beautiful wings  butterfly 

(assimilation)

Game

What is it?



Class activity
• 8 groups: 2 groups share the same task

• Based on the characteristics of brain development and CIP, design 
a simple teaching activity (flow) to facilitate the students in learning 
the following concepts

• E.g. Photosynthesis 光合作用 / Changes of phases 物態變化
• Give a 5-minute presentation and explain how the characteristics 

of the brain development involved in the activity‟s design



Characteristics of the OBL approach -

contents and T&L activities



Characteristics of the OBL approach -

assessments

Understand the children‟s learning process



Characteristics of the OBL approach -

assessments



Clear 

instructions



3. Score

Rubrics: submitted OBL version - characteristics
1. CILOs – outcome specific

2. Presentation specific



Evaluation of OBL approach

• Self evaluation

• Departmental discussion

• Students‟ feedbacks

– Questionnaires

– Academic performance: different assessment 

tasks

• Presentation

• Assignment – group reports

• Examination



Self evaluation

• Values:

– For the instructor: Clear understanding of the course structure 

– For students:

Rubrics

Contents and 

T&L activities

Assessments

Course Intended 

Learning Outcomes

• Shift the focus from „Teaching‟ to 
„Learning (Anderson et al. 2005)

• Strong alignment  effective learning

• greater transparency in their 
assessments 

– Criterion-referenced –
statements of actions and 
performances achieved by 
students (not teachers‟ intention)

(Paterson Davenport et al. 2005)

– Motivate students to study and 
improve - the primary role of 
assessment is to promote 
learning (Kennedy 2009)



Self evaluation
• Critics

– Outcomes for behaviours and attitudes are hard to define 
(Harden et al. 1999)

– Reduces knowledge to a list of essential facts (Stobo et al. 
1998)

? Processes / pre-requisite conditions

Understanding of the children‟s learning process,



Self evaluation
• Critics

– Outcomes for behaviours and attitudes are hard to define 
(Harden et al. 1999)

– Reduces knowledge to a list of essential facts (Stobo et al. 
1998)

? Processes / pre-requisite conditions

CILO5 describe and explain the learning process of children … 



Departmental discussion

• Critics on assessment rubrics

– Any inappropriate criteria?

– Different scoring weight?

– Resolving power of the newly developed rubrics?

http://hk.wrs.yahoo.com/_ylt=A3OyCpWcMANMm3kAn1W.ygt./SIG=12vcvjllk/EXP=1275363868/**http%3a//truenorthnewsandcommentary.com/wp-content/uploads/2009/05/debate.jpg


OBL submitted version

Inappropriate criterion

? Different scoring weight  complexity

Resolving  power 



Revised OBL format
Cut all inappropriate criteria

weight is counted  user friendly version





Revised OBL format
Cut all inappropriate criteria

weight is counted  user friendly revision

Resolving power  trial 



Grade-Mark Conversion

Grade Mark

A+ 97-100

A 90-96

A- 83-89

B+ 76-82

B 70-75

B- 63-69

C+ 57-62

C 51-56

C- 45-50

D 40-44

F 0-39



Comparison of students‟ performance under 2 

different versions of the assessment rubrics

Group Traditional (MSST) Submitted OBL version Revised  OBL format Change

Class A (42)

1 B- 68 B- 73 B 

2 A- 86.5 A- 82 B+ 

3 A- 90 A 88 A- =

4 B+ 86 A- 87 A- 

5 B- 65 B- 65 B- =

6 A- 84.5 A- 91 A 

7 B 71 B 70 B =

8 B+ 76.5 B+ 80 B+ =

Class B (40)

1 B+ 78 B+ 80 B+ =

2 B+ 78.5 B+ 82 B+ =

3 A- 83 A- 88 A- =

4 B- 65.5 B- 65 B- =

5 B- 69 B- 73 B 

6 B 72 B 74 B =

7 B+ 76 B+ 83 A- 

8 B- 66.5 B- 66 B- =

 63% 

 31%

 6%
Sample size: not scientific



Comparison of students‟ performance under 2 

different versions of the assessment rubrics

Sample size: not scientific



Score distributions

6%¯
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6 5 4 3 2 1

Strongly

agree

Mostly

agree

Moderat

ely agree

Slightly

agree

Mostly

disagree

Strongly

disagree

完全同

意

大致上

同意

一般同

意

稍微同

意

大致上

不同意

完全不

同意

The stated learning outcomes of the course have a valuable

relationship to my degree programme.

課程所述的學習成果與我的學位課程有重要的關聯。

The stated learning outcomes of the course have a valuable

relationship with my practice as a teacher.

課程所述的學習成果與我將來成為一位教師有重要的關

聯。

The stated learning outcomes are clear and

understandable.

課程所述的學習成果很清楚且容易理解。

The stated learning outcomes agree with what is actually

taught in the course.

課程所述學習成果與實際教學內容相符。

Tutor lectures contribute to my understanding of the

course content.

導師講課有助我了解課程內容。

Course activities are well prepared and carefully explained.

導師在課程活動方面準備充足且講解清楚。

The required reading materials /texts are helpful and

practical.

課程閱讀材料很有幫助與實用。

There is a clear relationship between the teaching and

learning activities and the stated course outcomes.

教學活動和課程所述學習成果之間有清楚的關聯。

Lectures, group work and other learning activities have a

clear relationship to course assessment.

講課、小組活動和其他教學活動與課程評量之間有清楚的

關聯。

The feedback I have received on examinations/graded

materials helps my improvement.

我在考試或其他評量中所得到的意見可以幫助我進步。

Course methods of evaluating student work are fair and

appropriate.

此課程採用的評量方式公平及適當。

Examinations/graded materials test the course content as

emphasized by the instructor.

考試或其他評量考核到導師強調的重點。
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Students‟ feedback - questionnaires

• Children‟s Science Learning (26 students) 

7.7% 46.2% 26.9% 19.2%

50.0% 30.8% 19.2%

7.7% 42.3% 34.6% 11.5% 3.8%

11.5% 42.3% 30.8% 11.5% 3.8%

19.2% 38.5% 26.9% 15.4%

30.8% 23.1% 34.6% 11.5%
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Students‟ feedback - questionnaires

• Children‟s Science Learning (26 students) 

7.7% 42.3% 34.6% 11.5%

3.8% 50.0% 34.6% 11.5%

7.7% 50.0% 23.1% 19.2%

42.3% 38.5% 15.4% 3.8%

3.8% 50.0% 34.6% 11.5%

46.1% 34.6% 19.2%



Student‟s feedback – academic performances

• Values:

– For the course development: Assessment results and feedbacks

should be used for purposes of improving the course

Focus of the presentation (Relevance and clarity of

goals)           10% 1 6.25 9 56.3 6 37.5 0.0

Identification of alternative conceptions from

literature reviews and explanation of their

occurrence in children’s science learning process

10 62.5 4 25.0 2 12.5 0.0

Development of teaching strategies to facilitate

children science learning (CILO2)                     20% 2 12.5 7 43.8 6 37.5 1 6.3

Development of assessment tools for assessing the

learning effectiveness of science conceptions

(CILO3)    20%
6 37.5 4 25.0 5 31.3 1 6.3

Critical analysis of current research studies (CILO4)

10% 2 12.5 9 56.3 5 31.3 0.0

0 0.0 0.0 0.0
Organization (Coherence, orderliness) 2 12.5 6 37.5 8 50.0 0.0
Collaboration skills (interaction with team

members, cooperation with teammates)
4 25 7 43.8 5 31.3 0.0

Presentation – effective use of visual aids

5%
7 43.75 9 56.3 0.0 0.0

Presentation – articulateness, fluency and

enunciation             10% 4 25 11 68.8 1 6.3 0.0

Distinction Credit Average Failmarginal pass

Students‟ performance on group presentations – Children‟s Science Learning

(CILO1)



Individual assignment
Distinction Credit Average

Marginal 
pass

Fail Total

Assessment criteria no. % no. % no. % no. %
n
o.

%

Focus of the report (Relevance and clarity of goals)               
10%

14 17.3 23 28.4 37 45.7 7 8.6 0 0.0 81

Identification of alternative conceptions from assessment 
results and explanation of their occurrence in children’s 
science learning process  (CILO1)  10%

23 28.4 32 39.5 21 25.9 5 6.2 0 0.0 81

Development of assessment tools for determining any 
alternative conceptions in children and the reasons for 
the conceptions (CILO3) 10%

27 33.3 23 28.4 27 33.3 4 4.9 0 0.0 81

Critical analysis of assessment results (CILO4) 10% 22 27.2 24 29.6 29 35.8 5 6.2 1 1.2 81

Development of teaching strategies to facilitate children 
science learning (CILO2) 20%

17 21.0 15 18.5 34 42.0 14 17.3 1 1.2 81

Evaluation of the strategies 10% 1 1.2 25 30.9 25 30.9 24 29.6 6 7.4 81

Organization  10% 10 12.3 29 35.8 35 43.2 7 8.6 0 0.0 81

Presentation 10% 20 24.7 41 50.6 20 24.7 0 0.0 0 0.0 81

Format of citations and references 10% 7 8.6 19 23.5 26 32.1 27 33.3 2 2.5 81

Students‟ performance on individual assignments

Children‟s Science Learning



Students‟ performance on individual assignments

• Summary:

• ~98% of 81 students (combing two classes) have achieved all the 4 

CILOs (have got a pass or above grade in relevant assessment 

criteria of the rubrics).

• ~27% of students have got a distinction grade in these criteria.

• 1 student failed to meet the criterion of „Critical analysis of 

assessment results‟.

• 1 student failed in the „Development of teaching strategies to 

facilitate children science learning‟.

• 6 students failed in the „Evaluation of teaching strategies‟

• 2 students failed in the „Format of citation and references‟

•  The results provide significant insights into the future 

development of the course and the learning focus.



Students‟ feedback - questionnaires

(N=43)
Strongly 

agree
Agree Acceptable Disagree

Strongly 
disagree

Unknown

The stated learning outcomes of the course have a 
valuable relationship with my practice as a responsible 
citizen with multi-perspective views.

11.4% 47.7% 31.8% 9.1% 0.0% 0.0%

The stated learning outcomes are clear and 
understandable.

13.6% 34.1% 34.1% 13.6% 2.3% 2.3%

The stated learning outcomes agree with what is 
actually taught in the course (teaching contents and 
T&L activities)

13.6% 45.5% 36.4% 2.3% 0.0% 2.3%

Tutor lectures contribute to my understanding of the 
course content.

22.7% 40.9% 27.3% 9.1% 0.0% 0.0%

Course activities are well prepared and carefully 
explained.

29.5% 45.5% 25.0% 0.0% 0.0% 0.0%

The required reading materials /texts are helpful and 
practical.

6.8% 50.0% 34.1% 4.5% 0.0% 4.5%

There is a clear relationship between the teaching and 
learning activities and the stated course outcomes.

11.4% 54.5% 29.5% 0.0% 2.3% 2.3%

Lectures, group work and other learning activities have 
a clear relationship to course assessment.

7.0% 62.8% 30.2% 0.0% 0.0% 0.0%

The feedback I have received on examinations/graded 
materials helps my improvement.

6.8% 54.5% 20.5% 0.0% 0.0% 18.2%

Course methods of evaluating student work are fair and 
appropriate.

6.8% 52.3% 31.8% 0.0% 0.0% 20.5%

I enjoy this course 18.2% 29.5% 40.9% 6.8% 4.5% 0.0%

Science for Global and Environmental Studies



Students‟ performances – revision quizzes

• Science for Global and Environmental Studies

– Course Intended Learning Outcomes (CILOs)

– At the end of the course, the learners will be able to:

• CILO1 describe the components of an ecosystem by 

using the scientific concepts of matter and energy. 

• CILO2 explain and analyze the effects of the 

ecological factors on species diversity and community 

structure by using the scientific concepts of ecosystem.

• CILO3 explain and analyze the correlation between 

the ecosystem stability and the environmental sustainability. 

• CILO4 critically analyze numerical data from case 

studies to accurately explain the environmental phenomena. 

• CILO5 critically evaluate how science affects the 

society and the environment. 



Students‟ performances – revision quizzes

(N=43) Strongly agree Agree Acceptable Disagree
Strongly 
disagree

Unknown

I know the scientific concepts of matter 
and energy

11.4% 31.8% 29.5% 15.9% 11.4% 0.0%

I understand the laws of conservation 
of matter and energy

11.4% 36.4% 29.5% 15.9% 6.8% 0%

Matter can be recycled 31.8% 31.8% 15.9% 6.8% 2.3% 11.4%

Energy can be recycled 7% 18.6% 11.6% 11.6% 34.9% 16.3%

Energy is converted from one form to 
another, always ends up with lower 
quality or less usable energy than 
started with (laws of thermodynamics)

46.5% 25.6% 18.6% 0.0% 4.7% 4.7%

Energy cannot be created but can be 
destroyed

13.6% 9.1% 13.6% 18.2% 36.4% 9.1%

…..

• Science for Global and Environmental Studies

• CILO1 describe the components of an ecosystem by using the 

scientific concepts of matter and energy

54.6%

27.3%

22.7%



Students‟ performances – examination

(N=43) Strongly agree Agree Acceptable Disagree
Strongly 
disagree

Unknown

…..

• Science for Global and Environmental Studies

• CILO1 describe the components of an ecosystem by using the 

scientific concepts of matter and energy



Conclusion
• OBL approach: Children‟s Science Learning 

and Science for Global and Environmental 
Studies

– Values vs criticisms

– Some problems are required to be 
solved

• Outcomes for behaviours and 
attitudes are hard to define (Harden 
et al. 1999)

• Reduces knowledge to a list of 
essential facts (Stobo et al. 1998)

– ? Perfect approach ? Need modification?

– Invaluable experience of learning

– Personal feeling: 

learning by trial and error / 

wading across the stream 

by feeling the way

新京報插圖 許英劍
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Thank You 
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Departmental development

• Informal trial – Science in the Contemporary World

• Departmental sharing

• Seeking for expert opinions
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Departmental supports

• Informal trial – Science in the Contemporary World



Course intended learning outcomes

• By the end of the course, students will:
– CILO1 develop an objective attitude and positive values 

towards  science

– CILO2 understand the nature and process of science

– CILO3 acquire basic scientific knowledge and concepts about 

major areas of science and their impacts on 

contemporary world
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Activities to be assessed

• Experiments

• Group Discussion (video recording)

• Online assessment

• Debate

• Case study

• Online learning

• Questionnaires

• Reading  or watching of related issues/news 

(e.g. tv programmes, newspaper cutting, etc.)
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CILO1- Attitude & Value questionnaire
• 17 questions (based on 5-point Likert scale)

• Analysis showed that students have a positive attitude towards 

science (mean = 2.23, sd = 0.85; Reliability Cronbach‟s alpha = 0.93

• ?practical ? Affective outcomes
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Departmental supports
• Seeking for expert opinions: 

• 2 guest consultants

• 29/3-1/4 陳秉初教授 Prof. Chen Bing Chu

Professor, Zhejiang Normal University 浙江師範
大學

• 27-30/4 郭重吉教授 Prof. Guo Chorng-jee

Chair Professor of Science Education, National 
Changhau University of Education 彰化師大 (台
東大學退休校長 ) 

• Departmental seminars and individual 
consultations



Prof. Chen‟s comments about affective 

outcomes

I like biology lessons.



Prof. Chen‟s comments about affective 

outcomes

• Be measurable

• Questionnaire:

– “I like biology lessons”.

– Rating scale:
• Strongly Agree

• Agree

• Neutral

• Disagree

• Strongly Disagree

• Too subjective

X
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• be measurable (specific)

• Behavioral performance:

–Assumption:

• Affection  specific behavior

– Participation (duration) in discussion

– Asking questions (in number) about the topic 

– Frequency (duration) of falling asleep during 

the lessons

Prof. Chen‟s comments about affective 

outcomes

http://hk.wrs.yahoo.com/_ylt=A3OyCpXOUANMkgMAYQG.ygt./SIG=14qi3g25d/EXP=1275372110/**http%3a//www.clipartguide.com/_named_clipart_images/0511-0703-0217-1460_Employees_Falling_Asleep_at_a_Business_Meeting_clipart_image.jpg


Prof. Guo‟s comments



Prof. Guo‟s comments



Prof. Guo‟s comments

too generalized ?


