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Introduction of OBL approach

« Whatis 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
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OBL course structure

Rubrics

Contents and
L&T activities



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
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Traditional approach

THE HONG KONG INSTITUTE OF EDUCATION

Module Outline

Structure

Programme Title Four-year full-time Bachelor of Education (Honours) (Primary)

Module Title Children's Science Learning
[Maximm length including space: English — 60 characters ; Chinese — 30 characters. ]

Department Mathematics, Science, Social Sciences and Technology
Credit Points : Three

Contact Hours : 30

Pre-requisite(s) : Nil

[1f applicable.}]

Level o1

{1f applicable. For L.\(HJ?,U:'{.’ Jor Discipline Studies under the BEd Core Curriculum, there are three fevels of modules to
reflect the progression of study or the extent of in-depth knowledge.]

Synopsis

This module provides students with opportunities to develop an understanding of children's science
learning and develop strategies to facilitate children's science learning based on researches about
children's science conceptions. Students will also learn about how to enhance children's science
learning by being sensitised to gender issues, social issues and scientific concepts implied in
common language.

Objectives

ives) Learning outcomes

monstrate a basic understanding of children's science thinking through their own and
established research findings;

b. based on findings about children's science learning, implement a range of strategies that
promote children's science learning; and

c. develop strategies that facilitate children's science learning as by being sensitive to gender

ifferences, the use of language and social issues.

Content Contents and T&L activities

Findjfe out children's science understanding of light, growth, natural phenomena and selected
pics with various methods e.g. interview-about-instances, predict-observe-explain, drawings,
word association, viewfinders;
b. Implications of research studies on children’s science thinking in different science topics:
e« Materials:
——L1ving-orgamsms;
e o Natura] phengmena;
c.  Strategies to stimutaté children thinking' about sgience (as iliustrated in selected topics in
Generzal] Studies)!
s - Concept mapping;
e - Post-box activity;
s Card sorting;
«  Handling children's questions;

d. Gender sensitivity in science teaching and learning:
e Discussions about gender difference in science learning;
e  Feminism in science;
e. Facilitating children's science learning:
s  Science in the home;
«  Science inventions and scientists’ stories;
f. Designing and assessing investigative activities in daily life:
*  Planning and designing;
«  Focusing and identifying variables;
¢ Comparing and contrasting;
e«  Presenting and communicating,
g. Being a science literate and responsible citizen:
¢  Chinese culture and science;
e« Science knowledge related to current issues, e.g. Genetically Modified foed, cloning;
«  Making an informed decision.

Assessment

project todacilitate children's learning of science: Students are required Lo interview a few
chil@Fen and find out their preconceptions about a science topic. The alternative concepts are
compared with the scientist's scientific understanding. Based on the comparisorn, the studeat is to
design learning activities that help the children further develop their science concepts and to write
up a self-evaluation report analysing the effectiveness of the learning activities.

Required Text
Nil

Recommended Reading

Bell, B. (1993). Children's science, constructivism and learning in science. Geelong, Vic.: Deakin
University.

Carin, A.A. (1993). Teaching modern science (6th ed.). New York: Macmillan Publishing
Company.

Driver, R., Guesne, E., & Tiberghien, A. (1985). Children's ideas in science. UK: Open University
Press, Milton Keynes.

Ebenezer, V., & Connor, S. (1998). Learning to teach science: A model for the 2ist century.
Prentice Hall: United States.

Fleer, M., & Hardy, T. (1996). Science for children. USA: Prentice Hall.

Glynn, S.M., Yeany, R H., & Britton, B.K. (1991). The psychology of learning science Hillsdale,
New Jersey: Lawrence Eribaum Associates, Publishers.

Qsborne, R, & Freyberg, R. (1985). Learning in science: The implications of children's science.
Auckland, NZ: Heinemann.

Treagust, D.F., Duit, R., & Fraser, B.J. (Eds.), (1996). Improving teaching and learning in science
and mathematics. New York: Teachers Coliege Press.
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Traditional approach

Common Assessment Rubric

Name: Student no. e: Assignment :
Category Criteria Distinction Credit Average Marginal Pass Fail
Content 0 Focus Very clear and relevant Clear and relevant Quite clear and relevant | Barely clear and Very vague,
{Relevance and clarity of goals) relevant irrelevant
(70% ) o Knowledge and application In-depth and accurate Good understanding Rather superficial Misconceptions quite | Lack of proper
(Understanding of subject understanding; exceilent and effective understanding; obwvious; limited understanding,
kuowledge/theories/concepts and application | applications applications satisfactory applications | applications applications very
of these to inquire/ design lessons/resolve linited
problems)
O Methods of inquiry/problem solving Very valid and reliable, Valid and Reasonably valid but Barely valid and Mot valid and
(Validity and reliability of methodology for innovative reliable not quite reliable reliabie reliable
inguiry er problem-solving )
O  Evidence and arguments Very comprehensive and Comprehensive and Fairly comprehensive Perspectives too Hlogical with little
(Ciiation of evidence from fiterature/empiricad | logical discussion with logical discussion with | and logical discussion nairtow with only evidence, very
studies/trials of teaching as busis of substantial evidence; in-depth | good evidence; with some evidence minimal evidence; a | superficial or
arguments for the purpose of and critical analysis reasonably m-depth cited; analysis not bit illogical; analysis | biased analysis
research/analysis/problem analysis in-depth enough tends to be superficial
resolution/reflection/ evaluation, and with biases
Demonstration of analytical and critical
thinking)
1 Format of citations and references Highly accurate Accurate Not guite accurate, with | Inaccurate, with No citations or
{Format and accuracy of citations and SOINE CHNSSIONS substantial omissions | reference lists
references)
3 Discipline/teaching-related skills Excellent mastery and creative | Effective utilization of | Satisfactory utilization | Essential skills Lack of essential
(Use of discipline/teaching-related skills to use of a wide range of skills a wide range of skills of essential skills vaguely skills; skills utilized
inguirefresolve problems/design demonstrated; skills ineffectively
lessonsimicro-feach/fulfill tasks) not well integrated
0 Others
R R . i e I T e T e e e T e 4 L <3
Organiza | 3 Organization Very well-structured and Tightly structured and | Systematically Loosely structured Disorganized
tion and {Ceherence, orderliness, timing) highly coherent coherent structured and fairly
presentati coherent
on a Presentation Highly effective, clear, Effective, clear, precise | Quite effective, clear Minimally effective, | Ineffective, unclear,
rEffectiveness af modes of presentanon, succinct and thuent and fluent but not precise and not clear enough,; substantial
{30%) articwlataness, flugre fluent enough some problems problems with
with expression EXPTession
Score{ . 10 LY 8 7. 6 5 4 <3

Fotal:




Characteristics of the OBL approach - CILO

Objectives

To enable students to

a. demonstrate a basic understanding of children's science thinking through their own and
established research findings; '

b. based on findings about children's science learning, implement a range of strategies that
promote children's science learming; and

c. develop strategies that facilitate children's science learning as by being sensitive to gender
differences, the use of language and social 1ssues.

Course Intended Learning Outcomes (CILOs) 1. Knowledge, skills and
By the end of the module, students will be able to: attitudes
CILO, understand the children’s leaming process {o identify and explain the occurrence of

CILO,

CILO;

GILO4

alternative conceptions or scientific preconceptions in children.
apply thd knowledge of science learning process|in children to develop teaching

strategies|for facilitating children in learning science concepts

apply thg teaching strategies {o develop! assessment tools for assessing the learning
effectiveness of science conceptions anG geternmining any alternative conceptions in

children.

gnalyze data gritically pnd information from case studies or researches to evaiuate

Ae effectivenass of cnildren in learning sclence concepts.




Characteristics of the OBL approach - CILO

Objectives
To enable students to
a. |demonstrate a basic understanding |of children's science thinking through their own and

established research Iindings; .,
b. [based fon findings about children's science learning, [impiement § range of strategies that
promote children's science learning; and

c. |develop strategies fhat facilitate children’s science learning as by being sensitive to gender
iTicrences, ine use of language and social issues.

Course Intended Learning Outcomes (CILOs) 2 Measurable verbs
By the end of the module, students will be able to: 3 Outcome based
CILO, understandl}:he children’s learning prﬂceas:to dentify and explain tlhe occurrence of

alternative conceptions or scientific preconceptions in children.
CILO; applj the knowledge of science learning process in children to deveioplteaching
strategies for facilitating children in learning science concepts
CILO; @ the teaching strategies td develop assessment toold for assessing the learning
effectiveness of science canceptions and determining any aiternative conceptians in
children.

CILOy anaiyzeld ata critically and information from case studies or researches tol evaluate

the effectiveness of children in learning science concepts.




Characteristics of the OBL approach - CILO

Course Intended Learning Outcomes (CILGs)

By the end of the module,

CILOy |understancf |he children’s learning pro

1. Knowledge, skills and attitude
2. Measurable verbs

3. Outcome based

Identify and explain trne occurrence of

students will be able to:

alternative conceptions or scie preconceptions in chiidren.

CILO; appiyl‘(he knowiedge of sci
strategies for facilitating
CILO3 the teaching stratfzies to|develop assessment tools|for ass
effectiveness of scien

children.

CILO analyze iiata critica

e effectiveness

e learning process in children to eaching
ildren in learning science concepts

essing the learning
conceptions and dgtermining any alterndtive conceptions in

case studies or resea
ience concepts.

and information fro
children in learning

ches t0|eva!uate

identify and explain fhe occurrence of

fternative conceptions in child@gn’s science

learning process.

apply the understandings of sciencgfllearning process in children to develop teaching

strategies Tor facilitating childre

learning science concepts

devetopassezsment tools|f

ssassing the learning effectiveness of science

conceptions g
CIOy eriticaily analyze
critdren:

determining any aiternative conceptions in children.
resuits of current research studies and assessment tools for



Characteristics of the OBL approach —
contents and T&L activities

Course Intended Learning Outcomes (CILOs)
By the end of the course, students will be able to:

CILO, identify and explain the occurrence of alternative conceptions in children’s science
learning process.

CILO, apply the understandings of science learning process in children to develop teaching
strategies for facilitating children in learning science concepts

CILO; develop assessment tools for assessing the learning effectiveness of science
conceptions and determining any alternative conceptions in children.

CILO4 critically analyze results of current research studies and assessment tools for
children.

Content and Teaching & Learning Activities

CiLO Teaching Content

Teaching & Learning Activities

CILO, Science of learning in children
(physiology of learning and cognitive
development of children)

Lectures, case study, class
activities / experiments, model
display, video play

CILO, & CILOs | Understanding the origin, nature of
children’s alternative conceptions about
science and implications of research studies
on children's science thinking in different
science topics

Lecture, case study, literature
reviews, group discussion, group
presentation

CILO, Strategies for facilitating children in learning
science - stimulate children thinking about
science (e.g. concept maps)

Lecture, class activities, group
discussion

CILO, Strategies of inquiry teaching and
understanding the process of science

Lecture, class activity, case
study, group discussion, group
presentation




Characteristics of the OBL approach —
contents and T&L activities

Course Intended Learning Outcomes (CILOs)
By the end of the course, students will be able to:

Understanding the children’s learning process
identify and explain the occurrence of alternative conceptionsin children’s science
learning process.

CILO, apply the understandings of science learning process in children to develop teaching
strategies for facilitating children in learning science concepts
CILO; develop assessment tools for assessing the learning effectiveness of science
conceptions and determining any alternative conceptions in children.
CILO4 critically analyze results of current research studies and assessment tools for
children.
Ltivitica
ILO Teaching Content Teaching & Learning Activities
w Science of learning in children Lectures, case study, class
(physiology of learning and cognitive activities / experiments, modd|

CILO, § CILOs ||Understanding the origin, nature o Lecture, case study, literature
children’s alternative conceptions apout reviews, group discussion, grolp
science and implications of research studies | presentation

on children's science thinking in different
srience fnpirq

CILO, Strategies for facilitating children in learning | Lecture, class activities, group
science - stimulate children thinking about | discussion

science (e.g. concept maps)
CILO; Strategies of inquiry teaching and Lecture, class activity, case
understanding the process of science study, group discussion, group
presentation




Literature reviews

Learning-Dependent Synaptic Modifications in the Cerebellar
Cortex of the Adult Rat Persist for at Least Four Weeks

Jeffrey A. Kleim,'#+ Kapil Vij,* David H. Ballard,* and William T. Greenough.23+

Departments of 1Psychology and 2Cell and Structural Biology, and 3Neuroscience Program, and “Beckman Institute,

University of lllinois, Urbana, llinois 61801

Several experiments have demonstrated increased synapse
number within the cerebellar cortex in association with motor
skill learning but not with motor activity alone. The persistence
of these synaptic changes in the absence of continued training
was examined in the present experiment. Adult female rats
were randomly allocated to either an acrobatic condition (AC) or
a motor activity condition (MC). The AC animals were trained to
traverse a complex series of obstacles, and each AC animal
was palr-matched with an MC animal that traversed an
obstacle-free runway. These animals were further assigned to
one of three training conditions. Animals in the EARLY condi-
tion were trained for 10 consecutive days before being Killed,
animals in the DELAY condition received the same 10 d of
training followed by a 28 d period without training, and animals

Acrobatic condition AC (training)

in the CONTINUOUS condition were trained for the entire 38 d.
Unbiased stereological techniques were used to obtain esti-
mates of the number of synapses per Purkinje cell within the
cerebellar paramedian lobule. Results showed the AC animals
to have significantly more synapses per Purkinje cell than the
MC animals in all three training conditions. There were no
differences in the number of synapses per Purkinje cell among
the EARLY, DELAY, and CONTINUOUS conditions. These data
demonstrate that both the motor skills and the increases in
synapse number presumed to support them persist in the
absence of continued training.

Key words: motor learning; synaptogenesis; persistence; cer-
ebellum; synaptic plasticity; rat

Motor activity condition MC (no training)
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Figure 3. Number of synapses per Purkinje cell { =5EM ) within the PML.
Multiple comparisons (*Student-Newman-Keuls, p < (L05) showed that

the AC ammals had significantly more synapses per Purkinje cell than the
MC animals in the EARLY (4), DELAY (B), and CONTINUOUS (C)

conditions.

The Education University
of Hong Kong Library
For private study or research only.
Not for publication or further reproduction.

GROUP



Video play

* Chimpanzee vs human child learning
http://www.youtube.com/watch?v=plA0JsS
9Ix8

* Chimpanzee short term memory

http://www.youtube.com/watch?v=zJAH4Z
JBIN8&feature=related
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Game

Wihathgmt? bugs with big & beautiful wings - butterfly
(assimilation)

New Schema: bugs with big & beautiful wings &
antennae with clubbed-end = butterfly

(accommodation)
R

? difference



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 Iearnlng
the following concepts

 E.g. Photosynthesis & £ {2 | / Changes of phases f=/& ™~

« Give a 5-minute presentation and explain how the characteristics
of the brain development involved in the activity’'s design
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Characteristics of the OBL approach -
contents and T&L activities




Characteristics of the OBL approach -

assessments

Course Intended Learning Outcomes (CILOs)
By the end of the course, students will be able to:

CILO, identify and explain the occurrence of alternative conceptions in children’s science
learning process.

CILO, apply the understandings of science learning process in children to develop teaching
strategies for facilitating children in learning science concepts

strategies for facilitating children in learning science concepts

Assessment

CILO Assessment Tasks Weighting (%)
CILO4) CILO,, Group presentation { Each group may select a science 30
CILOs & CILO, topic from daily Tiving and| identify any alternative

conceptions possibly made by children from literature
reviews and current research studies. The group needs to

find out the reasons behind the occurrence of alternative
conceptions in perspectives of children’s science learning

process. A teaching activity by Using the scientiiic mquiry
approach is designed to generate scientific understanding
of the children and facilitate them in learning science

concepts. The group is also required to develop
assessment tools for assessing the learning effectiveness
of science conceptions.




Characteristics of the OBL approach -
assessments

Assessment
CILO Assessment Tasks Weighting (%)
CILO,4, CILO,, Group presentation -|Each group may select a science 30

CILO3 & CILO, topic from daily living and identify any alternative
conceptions possibly made by children from literature
reviews and current research studies. The group needs to
find out the reasons behind the occurrence of alternative
conceptions in perspectives of children’s science learning
process. A teaching activity by using the scientific inquiry
approach is designed to generate scientific understanding
of the children and facilitate them in learning science
concepts. The group is also required to develop
assessment tools for assessing the learning effectiveness
of science conceptions.

CILO,, CILO,, An individual project} Each student is required to select a 70
CILO3 & CILOy4 scientific topic from which alternative conceptions are
commonly found in children’s thinking and understanding
as evidenced by literature reviews and current research
studies. The student then develops assessment tools for
determining any alternative conceptions and the reasons
for such conceptions. A number of primary school pupils
are assessed and the results are critically analyzed to
diagnose the alternative conceptions and explain their
occurrence. Appropriate teaching strategies are
developed based on the analyzed results for facilitating
children in learning science concepts. Finally the teaching
strategies developed by the student are evaluated in the
section of reflection.




Clear
Instructions

Assignment
1. Group presentation

o

o

N

Form 8 groups (5 students each).

Each group may select a science topic from daily living, e.g. Animals living in our home.
Identify any alternative conceptions possibly made by children on the topic from literature
reviews and current research studies, e.g. Many insects are living with us, for example
cockroach, ants and spider (Spider is not an insect).

Each group refers science learning process of children (need literature reviews) and develops
teaching strategies with an activity in scientific inquiry approach to generate scientific
understanding of the children and facilitate them in learning science concepts.

The group is also required to develop assessment tools for assessing the learning
effectiveness of science conceptions.

The PowerPoint presentation should include the brief introduction of the presentation topic
(the reason why the topic is selected — supported by research studies if necessary) and the
objectives, identification of alternative conceptions, scientific inquiry activity, theoretical
background of the activity (critical reviews of literatures), methodology, identification of
variables (if necessary), possible limitations and the self-evaluation of the teaching strategies.
Each group will have strictly 12 minutes for presentation (with PowerPoint) and 5-minute for
discussion (Q&A or comments). All students are required to participate in the presentation.

. Individual project

Each student is required to review literature and current research studies to select a scientific
topic from which alternative conceptions are commonly found in children’s thinking and
understanding.

The student is required to develop assessment tools for determining any alternative
conceptions and the reasons for such conceptions.

A number of primary school pupils are assessed (the number, level and age group of the
pupils are not restricted)

The assessment’s results are critically analyzed to identify any alternative conceptions and
find out the reasons for the occurrence of such conceptions. Any correlation with gender,
social, language or other issues are also considered.

Appropriate teaching strategies for facilitating children in learning science concepts is
developed based on the analyzed results.

The effectiveness of the learning activity is evaluated in the section of reflection.

Write an essay (~2000 words) to report the project.

At least 10 references are required to be cited (reference list only accept books 2% 5 i or
journal articles #2487 111 T4 (1) SCER, any articles extracted from newspaper, website or
magazines are NOT accepted)

Submit your assignment with a cover page (with student’s particulars and word count) on or
before X/X/2010 to Dr. Tsoi Kwok Ho through the assignment dropbox of the Department of
Science and Environmental Studies (D3-1/F-37A).



1. CILOs —

Rubrics: submitted OBL version - characteristics

outcome Sp ec | f| C Common Assessment Rubric
Studen

Contents (70%)

Presentation (30%)

Name: t no. Module : Children’s Science I earning Assignment \_Group presentation
Criteria Distinction Credit Average \Im__/ Fail Score

O Focus of the presentation (Relevance Very clear and relevant Clear and relevant Quite clear and relevant Barely clear and relevant | Very vague and

and clarity of goals) irrelevant

O Identification of alternative Very clear and the reasons | Clear and the reasons are Quite clear and the reasons | Barely clear and weak Very vague and the

conceptions from literature reviews and are highly accurate and accurate and comprehensive are supportive but some reasons confusing and totally

explanation of their occurrence in children’s | | very comprehensive important reasons are unconvineing reasons

science learning process (CILO overlook are given

O Development of teaching strategies to Highly effective and well | Effective and moderately Quite effective and Barely effective and Totally meffective

facilitate children science learning (CILO,) developed strategies developed strategies minimally developed poorly developed and very poorly
strategies strategies developed strategies /

1o strategy

O  Methods of scientific inquiry
(Validity and reliability of methodelogy for
inquiry tasks )

Very valid and reliable Valid and reliable Reasonably valid but not Barely valid and reliable | Not valid and reliable

quite reliable

O Development of assessment tools for
assessing the learning effectiveness of science
conceptions (CILO;)

Highly effective and well | Effective and moderately Quite effective and Barely effective and Totally meffective
developed tools developed tools minimally developed tools poorly developed tools and very poorly
developed tools / no
tool is developed

O Critical analysis of current research Very comprehensive and Comprehensive and logical Fairly comprehensive and Perspectives too narrow | Illogical with little
studies (CILO,) logical discussion with discussion with good logical discussion with with only minimal evidence
substantial evidence evidence some evidence cited evidence; a bit illogical
O Format of citations and references Highly accurate Accurate Not quite accurate, with Inaccurate, with No citations or
(Format and accuracy) soIne omissions substantial omissions reference lists
Score 5 4 3 2 1
O Organization (Colierence, orderliness) Very well-structured and Tightly structured and Systematically structured Loosely structured Disorganized
highly coherent coherent and fairly coherent
O Collaboration skills (inferaction with Clearly team functioned Good teamwork, fairly Fair interaction between Poor interaction, some Very poor
team members, cooperation with reaminates) well, organized transition | organized transition of team team members, somewhat team members do not interaction, most
of team members members disorganized transition contribute team members do not
contribute
O Presentation — effective use of visual Highly effective Effective Quite effective Minimally effective Ineffective
aids
O Presentation — articulateness, fluency Highly suceinet and Succinct and precise , fluent Not sueeinet but precise Some problems in Substantial problems
andenunciation precise, fluent and clear and words clearly enunciated | enough, fluent enough, expression, not fluent with expression, and
enunciation fairly clear words enough, and words words slurred all the
enunciated occasionally shurred time

Scare

2. Preseniaiion specific 3. Score




Evaluation of OBL approach

e Self evaluation
« Departmental discussion

o 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:
» 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
fearning (Kennedy 2009)

Rubrics

Learning

Contents and
T&L activities



Self evaluation

Critics
— Qutcomes for behaviours and attitudes are hard to define

(Harden et al. 1999)

— Reduces knowledge to a list of essential facts (Stobo et al.

1998)

Course Intended Learning Outcomes (CILOs)
By the end of the course, students will be able to:

CILOq

CILO,

CILOs

CILO4

Understanding of the children’s learning process,

tEaTTIiTTE PTOCESS.
apply the understandings of science learning process in children
strategies for facilitating children in learning science concepts

children.

identily and explain|the occurrence of alternative conceptions in children’s science

to develop teaching

develop assessment toolslfor assessing the learning effectiveness of science

conceptions and determining any alternative conceptions in children.
critically analyze fesults of current research studies and assessment tools for

?Processes / pre-requisite conditions




Self evaluation

e Critics

— Qutcomes for behaviours and attitudes are hard to define
(Harden et al. 1999)

educes knowledge to a list of essential facts{Stobo et al.
1998)

Course Intended Learning Outcomes (CILOs)
By the end of the course, students will be able to:
CILO5  describe and explain the learning process of children ...

CILO, Een?:y ani exp!aln ]he occurrence of alternative conceptions in children’s science

CILO, apply the understandings of science learning process in children tIo develop teaching
strategies for facilitating children in learning science concepts

CILO; develop assessment tools fpr assessing the learning effectiveness of science
conceptions and determining any alternative conceptions in children.

CILO, |cr'|tically analyze rlesults of current research studies and assessment tools for
children.

?Processes / pre-requisite conditions



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

Name:

Student no.

OBL submitted version

Common Assessment Rubric

Module : Children’s Science Learning

Assignment :

Group DI'ESEIHHtiOI]

Criteria

Distinction

Credit

Average

Marginal Pass

Fail

Score

Contents (70%)

m] Focus of the presentation (Relevance
and clarity of goals)

Very clear and relevant

Clear and relevant

Quite clear and relevant

Barely clear and relevant

Very vague and

irrelevant

i Identification of alternative
conceptions from literature reviews and
explanation of their occurrence in children’s

science learning process (CILO;)

Very clear and the reasons
are highly accurate and

very comprehensive

Clear and the reasons are

accurate and comprehensive

Quite clear and the reasons
are supportive but some
important reasons are

overlook

Barely clear and weak

reasons

Very vague and the
confusing and totally
unconvinecing reasons

are given

m] Development of teaching strategies to
facilitate children science learning (CTLO;)

Highly effective and well

developed strategies

Inapprop

Effective and moderately

developed strategies

riate criterion

Quite effective and
minimally developed

strategies

Barely effective and
poorly developed

strategies

Totally ineffective
and very poorly
developed strategies /

10 strategy

O  Methods of scientific inquiry
(Validity and reliability of methodology for
inquiry tasks )

Very valid and reliable

Valid and reliable

Reasonably valid but not

quite reliable

Barely valid and reliable

Not valid and reliable

O Development of assessment tools for
assessing the learning effectiveness of science
conceptions (CILO;)

Highly effective and well
developed tools

? Differen

Effective and moderately

developed tools

t scoring weight - com

Quite effective and

minimally developed tools

Barely effective and

poorly developed tools

plexity

Totally ineffective
and very poorly
developed tools / no
tool is developed

m] Critical analysis of current research
studies (CILOy)

Very comprehensive and

logical discussion with

Comprehensive and logical

discussion with good

Fairly comprehensive and

logical discussion with

Perspectives too narrow

with only minimal

Illogical with little

evidence

Presentation (30%)

substantial evidence evidence some evidence cited evidence: a bit illogical
] Format of citations and references Highly accurate Accurate Not quite accurate, with Inaccurate, with No citations or
(Format and accuracy) SOImE Omissions substantial omissions reference lists
Score 5 4 3 & 1
O Organization (Coherence, orderliness) Very well-struectured and Tightly structured and Systematically structured Loosely structured Disorganized

highly coherent

coherent

and fairly coherent

[m] Collaboration skills (inferaction with
ream members, cooperation with teammates)

Clearly team functioned

well, organized transition

Good teamwork, fairly

organized transition of team

Fair interaction between

team members, somewhat

Poor interaction, some

team members do not

Very poor
interaction, most

of team members members disorganized transition contribute team members do not
contribute
m] Presentation — effective use of visual Highly effective Effective Quite effective Minimally effective Ineffective

aids

O Presentation — articulateness, fluency
and enunciation

Highly suceinet and
|precise, fluent and clear

Sueeinet and precise , fluent

and words clearly enunciated

Not suceinet but precise

enough, fluent enough,

Some problems in

expression, not fluent

Substantial problems
with expression, and

enunciation fairly clear words enough, and words words shurred all the
Pﬂ'l'll'l(‘;"i'l‘l’l DCca ;nl'l"i”v (]111‘1'I=d th'l'lf‘
Score 5 4 3 2 1

Resolving power




Revised OBL format

Cut all inappropriate criteria

Name:

Common Assessment Rubric
Module :_Children’s Science Leamin Assignment : Group presentation

Contents (70%)

Presentation (30%)

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

Criteria

Distinction
5

Credit
4

Average
3

Marginal Pass
2

Fail
1

Very clear and relevant

Clear and relevant

Quite ¢clear and relevant

Barely clear and relevant

Very vague and irrelevant

10

8

6

4

2

Identification of alternative
conceptions from literature reviews
and explanation of their oecurrence
in children’s science learning process
(CILOy) 10%

Very clear and the reasons
are highly accurate and very
comprehensive

Clear and the reasons are
accurate and
comprehensive

Quite clear and the reasons
are supportive but some
important reasons are
overiook

Barely clear and weak
reasons

Very vague and the
confusing and totally
unconvincing reasons are
given

10

8

6

4

2

Development of teaching strategies to
facilitate children science learning
{CILOy) 20%

Highly effective and well
developed strategies

Effective and moderately
developed strategies

Quite effective and minimally
developed strategies

Barely effective and poorly
developed strategies

Totally ineffective and very
poorly developed strategies
/ no strategy

20

16

2

8

4

Development of assessment tools for
assessing the learning effectiveness of
science conceptions (CILO,) 20%

Highly effective and well
developed tools

Effective and moderately
developed tools

Quitc effective and minimally
developed tools

Barely cffective and poorly
developed tools

Totally ineffective and very
poorly developed tools / no
too! is developed

20

16

12

8

4

Critical analysis of current research
studies (CILOy) 10%

Organization (Coherence, orderiiness)

Very comprehensive and
logical discussion with
substantial evidence

Comprehensive and
logical discussion with
good evidence

Fairly comprehensive and
logical discussion with some
evidence cited

Perspectives too narrow with
only minimal evidence; a bit
ilfogical

lilogical with little evidence

10

8

6

4

2

Very weli-structured and Tightly structured and Systematically structured and | Loosely structured Disorganized
10% highly coherent coherent fairly coherent
i0 8 [ 4 2

Collaboration skills (inreraction with

Clearly team functioned Good teamwork, fairly Fair interaction between team | Poor interaction, some team Very poor interaction, most
team members, cooperation with well, organized transition of | organized transition of members, somewhat members do not contribute team members do not
teammates) 5% team members team members disorganized transition contribute

{ 5 4 3 2 i
Presentation — effective use of visual Highly effective Effective Quite effective Minimally effective [neffective
| aids 5% 5 4 3 2 !

|

Presentation — articulateness, fluency
and enunciation 10%

Highly succinct and precise,
fluent and clear enunciation

Succinct and precise ,
fluent and words clearly
enunciated

Not succinct but precise
enough, fluent enough, fairly
clear words enunciated

Some problems in expression,
not fluent enough, and words
occasionally slurred

Substantial problems with
expression, and words
sturred all the time

10

8

6

4

2

= wehghtis'counted - user friendly version

Total
Score:




Module :

C

Common Assessment Rubric

hildren’s Science Learnin

Assignment : Group presentation

Criteria Distinction Credit Average Marginal Pass Fail o
5 4 3 2 1
Focus of the presentation (Relevance Very clear and relevant Clear and relevant Quite clear and relevant Barety clear and relevant Very vague and irrelevant
33 0,
and clarity of goals) 10% 0 g (6 P, P 3

Identification of alternative
conceptions from literature reviews
and explanation of their occurrence
in children’s science learning process
(CILOy) 10%

Very clear and the reasons
are highly accurate and very
comprehensive

Clear and the reasons are
accurate and
comprehensive

PN

Quite clear and the reasons
are supportive but some
important reasons are
overlook

Barely clear and weak
reasons

Very vague and the
confusing and totally
unconvincing reasons are
given

10

G~

5

4

2

:\; Development of teaching strategies to | Highly effective and well Effective and moderately Quite effective and minimally | Barely effective and poorly Totally meffective and very
g facilitate children science learning developed strategies developed strategies developed strategies developed strategies poorly developed strategics
42 {CILO,) 20% / no strategy
W
= 20 16 Gz J 8 4
¢ Development of assessment tools for Highly effective and well Effective and moderately Quite effective and minimally | Barely effective and poorly Totally ineffective and very
assessing the learning effectiveness of | developed tools developed tools developed tools developed tools poorly developed tools 7 no
science conceptions (CILO;) 20% tool is developed
20 Gs 12 8 4
Critical analysis of current research Very comprehensive and Comprehensive and Fairly comprehensive and Perspectives too narrow with | [Hogical with little evidence
studies (CILO,) 10% | logical discussion with logical discussion with logical discussion with some | only minimal evidence; a bit
substantial evidence good evidence evidence cited Hlogical
19 8 Qm/ 4 2
Organization {Coherence, orderliness) | Very well-structured and Tightly structured and Systematically structured and | Loosely structured Disorganized
10% highly coherent coherent fairly coherent
10 (s / 6 4 2
- Collaboration skills (imteraction with Clearly team functioned Good teamwork, fairly Fair interaction between team | Poor interaction, some team Very poor interaction, most
g teaim members, cooperation with well, organized transition of | organized transition of members, somewhat members do not contribute team members do not
2’ teammaies) 5% team members feam members disorganized fransjtion contribute
£ 5 4 3 2 i
g Presentation — effective use of visual Highly effective Effective Quite effective Minimatly effective [neffective
@ .
g aids 5% 5 p QB ) 3 :

Presentation — articulateness, fluency
and enunciation 10%

Highly succinct and precise,
fluent and clear enunciation

Succinct and precise |
fluent and words clearly
enunciated

Not succinet but precise
encugh, fluent enough, fairly
clear words enunciated

Some problems in expression,
not fluent erough, and words
occasionally slurred

Substantial problems with
expression, and words
slurred all the time

10

(8

6

4

2

£

Total
Score:

Fo




Revised OBL format

Cut all inappropriate criteria

Name:

Common Assessment Rubric
Module :_Children’s Science Leamin Assignment : Group presentation

Contents (70%)

Presentation (30%)

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

Criteria

Distinction
5

Credit
4

Average
3

Marginal Pass
2

Fail
1

Very clear and relevant

Clear and relevant

Quite ¢clear and relevant

Barely clear and relevant

Very vague and irrelevant

10

8

6

4

2

Identification of alternative
conceptions from literature reviews
and explanation of their oecurrence
in children’s science learning process
(CILOy) 10%

Very clear and the reasons
are highly accurate and very
comprehensive

Clear and the reasons are
accurate and
comprehensive

Quite clear and the reasons
are supportive but some
important reasons are
overiook

Barely clear and weak
reasons

Very vague and the
confusing and totally
unconvincing reasons are
given

10

8

6

4

2

Development of teaching strategies to
facilitate children science learning
{CILOy) 20%

Highly effective and well
developed strategies

Effective and moderately
developed strategies

Quite effective and minimally
developed strategies

Barely effective and poorly
developed strategies

Totally ineffective and very
poorly developed strategies
/ no strategy

20

16

2

8

4

Development of assessment tools for
assessing the learning effectiveness of
science conceptions (CILO,) 20%

Highly effective and well
developed tools

Effective and moderately
developed tools

Quitc effective and minimally
developed tools

Barely cffective and poorly
developed tools

Totally ineffective and very
poorly developed tools / no
too! is developed

20

16

12

8

4

Critical analysis of current research
studies (CILOy) 10%

Organization (Coherence, orderiiness)

Very comprehensive and
logical discussion with
substantial evidence

Comprehensive and
logical discussion with
good evidence

Fairly comprehensive and
logical discussion with some
evidence cited

Perspectives too narrow with
only minimal evidence; a bit
ilfogical

lilogical with little evidence

10

8

6

4

2

Very weli-structured and Tightly structured and Systematically structured and | Loosely structured Disorganized
10% highly coherent coherent fairly coherent
i0 8 [ 4 2

Collaboration skills (inreraction with

Clearly team functioned Good teamwork, fairly Fair interaction between team | Poor interaction, some team Very poor interaction, most
team members, cooperation with well, organized transition of | organized transition of members, somewhat members do not contribute team members do not
teammates) 5% team members team members disorganized transition contribute

{ 5 4 3 2 i
Presentation — effective use of visual Highly effective Effective Quite effective Minimally effective [neffective
| aids 5% 5 4 3 2 !

|

Presentation — articulateness, fluency
and enunciation 10%

Highly succinct and precise,
fluent and clear enunciation

Succinct and precise ,
fluent and words clearly
enunciated

Not succinct but precise
enough, fluent enough, fairly
clear words enunciated

Some problems in expression,
not fluent enough, and words
occasionally slurred

Substantial problems with
expression, and words
sturred all the time

10

8

6

4

2

I= welhghtis'counted = user friendly revision

Resotving power 2 trial

Total
Score:




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
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
Class A (42)
5 65 B- 65 B-
6 A- 84.5 A- 91 A
7 B 71 B 70 B
8 B+ 76.5 B+ 80 B+
1 B+ 78 B+ 80 B+
2 B+ 78.5 B+ 82 B+
3 A- 83 A- 88 A-
4 65.5 B- 65 B-
Class B (40)
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-

Sample-size: not scientific



Comparison of students’ performance under 2
different versions of the assessment rubrics

Sroup Traditional (M55T) Revised OBL format Change
1 B- 73 B T
2 A- 82 B+ 4
3 A 58 A =
4 B+ 87 A- T
Class & (42)
] b5 B- =
6 A 91 A T
7 B 70 B =
g8 B+ g0 B+ =
1 B+ a0 B+ =
2 B+ 02 B+ =
3 A 58 A =
4 B- b5 EB- =
Class B (40)
5 B- 73 B T
B B 74 B =
7 B+ 83 A- T
= B- b& B- =

= 63%
T 31%

*"?%*?;’;i"“ S| 0t scientific L oe%



Score distributions

Group Traditional (MSST) | Submitted OBL version | Revised OBL format Change
1 B- 68 B- 73 B 1
2 A- 86.5 A- 82 B+ J
3 A- 90 A 88 A- =
4 B+ 86 A- 87 A- T
Class A (42)
5 B- 65 B- 65 B- =
6 A- 84.5 A- 91 A T
7 B 71 B 70 =
8 B+ 76.5 B+ 80 B+ =
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- =
Class B (40)
5 B- 69 B- 73 B T
6 B 72 B 74 B =
7 B+ 76 B+ 83 A- 1
8 B- 66.5 B- 66 B- =
MSST Submitted OBL version Revised OBL
6 45
5 4
35
4 — 3
3 I 2.5
2
2 ] 15
e — 0.5
0 = |'m .. 0
B+ B B- A A- B+ B+ B-

A- B+

B+




Students’ feedback - questionnaires

(26 students)

« Children’s Science Learning

LA AP R -

5 4 3 2 1
Strongly| Mostly | Moderat| Slightly | Mostly | Strongly
agree agree |ely agree| agree | disagree| disagree
TN IS = IR T T IR AT R
i il & i = TEFEC[ FEE
The stated learning outcomes of the course have a valuable
relatlor!sh‘le to my‘degree‘ F‘)Lrogtamme; __ 77% | 46.20% 26.9%| 19.294
PO FIS BT O B E I B O -
The stated learning outcomes of the course have a valuable
relationship with my practice as a teacher.
= - S - P — — 1.7% | 42.3%| 34.6%| 11.5%| 3.8%
BUBT USRS WS G i O STE IR R
5 o
The stated learning outcomes are clear and
understandable.
0 0 0 0 0
%{@ﬁﬁ‘ﬁﬁfj%ﬁ@%\l l‘.l:_\L?‘{EEE/t\E:Et ﬁ‘;},%ﬁ]@o 11.5A) 42.3A) 30.8A) 11.5/0 3-8/0
The stated learning outcomes agree with what is actually
taught in the course.
DA S =W "’%T‘J]’eﬁ’ﬁ'%ﬂ 50.0% |30.8% |19.2%
Tutor lectures contribute to my understanding of the
course content. 0 0 0 0
DR 5 VR [, - 19.2% (38.5% | 26.9%|15.4%
Course activities are well prepared and carefully explained.
30.8% |23.1% | 34.6%|11.5%




Children’s Science Learning (26 students)

Students’ feedback - questionnaires

5 4 3 2 1
Strongly| Mostly | Moderat| Slightly | Mostly | Strongly
agree agree [ely agree| agree |[disagree] disagree
TN IR S IR T IR I
i FEG B B i 1 (O I
The required reading materials /texts are helpful and
,  |practical. 7.7% |42.3% |34.6% |11.5%
FAHBHATE] S0 R
There is a clear relationship between the teaching and
8 learning act|V|t|e§ azd the statled cltzurse outcomes. 38% |50.0% (34.6% |11.5%
PR TS S B T R -
Lectures, group work and other learning activities have a
clear relationship to course assessment.
9 7.7% [50.0% |23.1% |19.2%
BB I PR A RS 2y
The feedback | have received on examinations/graded
materials helps my improvement.
10 =t - = S o5 .39 .59 .49 .89
S I L B AN E T 42.3%138.5% | 15.4% | 3.8%
Course methods of evaluating student work are fair and
1 appropriate.
Rl AN T 3.8% | 50.0%| 34.6%| 11.5%
Examinations/graded materials test the course content as
emphasized by the instructor.
12 46.1% (34.6% |19.2%

S PIRE SRR B




Student’s feedback — academic performances

 Values:

— For the course development: Assessment results and feedbacks
should be used for purposes of improving the course

Students’ performance on group presentations — Children’s Science Learnin

Distinction Credit Average marginal pass Fail

Focus of the presentation (Relevance and clarity of-7—
goals) 10% 1 6.25 ) 9 56.3 6 37.5 0.0
Identification of alternative conceptions from : <
literature reviews and explanation of their (CILOQ 10 62.5 ) 4 25.0 2 125 0.0
occurrence in children’s science learning process > /
Development of teaching strategies to facilitate
children science learning (CILO,) 20% < 2 12.5 > 7 43.8 6 37.5 1 6.3
Development of assessment tools for assessing the / Y
learning effectiveness of science conceptions " 6 37.5 > 4 25.0 5 31.3 1 6.3
(CILO;) 20% \ "
Critical analysis of current research studies (CILO,) N
10% < 2 12.5 > 9 56.3 5 313 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 !mter:.:\ctlon with team a 25 7 43.8 5 31.3 0.0
members, cooperation with teammates) e =]
Presentation—=-effective-use-of-visualaids < 7 43.75 ) 9 56.3 0.0 0.0
5% —— _
Presentation - articulateness, fluency and
anunciatiaR 10% 4 25 11 68.8 1 6.3 0.0




Students’ performance on individual assignments

Children’s Science Learning

T . Marginal .
Distinction Credit Average g Fail Total

Individual assignment pass

=]

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

I;gf;ls of the report (Relevance and clarity of goals) 14 17.3 23 28.4 37 | 57 ; o | 00 81
(]

Identification of alternative conceptions from assessment
results and explanation of their occurrence in children’s 23 (
science learning process (CILO1) 10%

) 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 27 333 ) 23 28.4 27 | 333 4 4.9 0| 00 81
the conceptions (CILO3) 10%

\

Critical analysis of assessment results (CILO4) 10% 22 27.2 24 29.6 29 | 358 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 | 420 | 14 | 173 1( 1.2 ) 81

Evaluation of the strategies 10% 1 1.2 25 30.9 25 309 | 24 | 296 ) 6\| 7.4 81
Organization 10% 10 12.3 29 35.8 35 | 43.2 7 8.6 0 ‘c-).; 81
Presentation 10% 20 24.7 41 50.6 20 | 247 | O 00 [ o | 00 81
Format of citations and references 10% 7 8.6 19 23.5 26 321 | 27 33.% 2 @ 81




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

Science for Global and Environmental Studies

(N=43) Strongly Agree | Acceptable | Disagree S'.crongly Unknown
agree disagree

The stated learning outcomes of the course have a

valuable relationship with my practice as a responsible 11.4% 47.7% 31.8% 9.1% 0.0% 0.0%

citizen with multi-perspective views.

I:Zes::::: ;:Z::'"g outcomes are clear and 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 13.6% 45.5% 36.4% 2.3% 0.0% 2.3%

T&L activities)

I:zor;;ii:::rs‘:ontrlbute to my understanding of the 22.7% 40.9% 27.3% 9.1% 0.0% 0.0%

g)c::lrasi(:]:;tlwtles are well prepared and carefully 29.5% 45.5% 25.0% 0.0% 0.0% 0.0%

l:\aec:iecc::lred reading materials /texts are helpful and 6.8% 50.0% 34.1% 4.5% 0.0% 4.5%

Ther(-.? isa clfea.r.relatlonshlp between the teaching and 11.4% 54.5% 29.5% 0.0% 2.3% 2.3%

learning activities and the stated course outcomes.

Lectures, gr?up W'Ol'k and other learning activities have 7.0% 62.8% 30.2% 0.0% 0.0% 0.0%

a clear relationship to course assessment.

:‘:t:‘:;':f‘:'fp'sh:“ﬁ ::f;:’:‘:nz: texami"atims/ graded 6.8% | 54.5% 20.5% 0.0% 0.0% 18.2%

g;::(s)i:?;tehods of evaluating student work are fair and 6.8% 52.3% 31.8% 0.0% 0.0% 20.5%

l'enjoy thiscourse 18.2% 29.5% 40.9% 6.8% 4.5% 0.0%




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:
<uslrll_nzi describe the components of an ecosys%
Ing 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.

« CILOA critically analyze numerical data from case
studies to accurately explain the environmental phenomena.

« CILOS critically evaluate how science affects the
society and the environment.




Students’ performances — revision quizzes

» Science for Global and Environmental Studies

- CILO1

scientific concepts of matter and energy

describe the components of an ecosystem by using the

_ . Strongly | Unknown
(N=43) Strongly agree Agree Acceptable Disagree disagree
I know the scientific concepts of matter 11.4% 31.8% 29.5% 15.9% 11.4% 0.0%
and energy 27.3%
I understand the laws of conservation 11.4% 36.4% 29.5% 15.9% 6.8% 0%
of matter and energy 22.[1%
Matter can be recycled V 31.8% 31.8% 15.9% 6.8% 23% | 11.4%
Energy can be recycled > 7% 18.6% 11.6% 11.6% | 34.9% | 16.3%
Energy is converted from one form to
anot.her, always ends up with Iowe\/ 46.5% 25.6% 18.6% 0.0% 4.7% 4.7%
quality or less usable energy than
started with (laws of thermodynamics)
Energy cannot be created but can $< 13.6% 9.1% 13.6% 18.2% ) N\ 36.4% )| 9.1%

destroyed

oL 3




Students’ performances — examination

« Science for Global and Environmental Studies

« CILO1 describe the components of an ecosystem by using the
scientific concepts of matter and energy

Strongly | Unknown

(N=43) Strongly agree Agree Acceptable Disagree disagree




Conclusion

« OBL approach: Children’s Science Learning
and Science for Global and Environmental
Studies

— Values vs criticisms

— Some problems are required to be RERREAR
solved —

« Qutcomes 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

PripEla 7


http://hk.wrs.yahoo.com/_ylt=A3OyCEXHKAFMNy4BL.a.ygt./SIG=133a7rk0v/EXP=1275230791/**http%3A//www.strongwind.com.hk/images/productimages/Book/CoverSR007-Confusion.jpg
http://hk.wrs.yahoo.com/_ylt=A3OyCEX2KAFMPSUBKEe.ygt./SIG=12tqo78g8/EXP=1275230838/**http%3A//30.people.com.cn/mediafile/200809/24/F200809241719511048025670.jpg

Thank You



http://hk.wrs.yahoo.com/_ylt=A3OyCEYJefxMI.AAC6q.ygt./SIG=12278c232/EXP=1291700873/**http%3A//www.flickr.com/photos/kursiv/435289703/

Departmental development

 Informal trial — Science in the Contemporary World
« Departmental sharing
« Seeking for expert opinions

Peer Support


http://hk.wrs.yahoo.com/_ylt=A3OyCpR0QQNM1hoArxq.ygt./SIG=12nfekfdd/EXP=1275368180/**http%3a//northumbria.ac.uk/static/images/branchimages/peersupport.jpg

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



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.)




CILO1- Attitude & Value guestionnaire

« 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

Summary
Cognitive - a knowledge about the object, the beliefs, ideas components

1. Science makes our lives easier, healthier and more comfortable. (1) (4) (7) (8)

2. Science benefits more than it harms. (1) (4)

3. Science is important for society/ human development/ development of civilisation. (1) (4)

4. Science is useful for solving everyday problems. (5)

5. Science will help me understand more about world-wide problems/ the natural world/ our
human world. (3)

6. | am growing intellectually after taking science-related module. (6)

Affective - a feeling about the object, like or dislike component

7. Science lessons are interesting. (5)

8. Science promotes my appreciation of the life and nature.

SKills - a tendency-towards-action the object component

9. | am obtaining new skills after taking science-related module. (6)
10. Scientific thinking process helps me to make sensible decisions. (3)
11. Scientific thinking process helps me to understand social and environmental issues.

12. Science will be important to me in my life’s work. (9)

NOS/ Process of science

13. Science education focuses on the learning of scientific process and scientific facts as well. (2)
14." “Scientific method” is transferable from one scientific investigation to another. (2)

15. Collecting evidence is an important step of making a decision. (3)

16.  Scientific methods/linquiry can be applied to discuss social issues
17-—Scientifictheory-isforever true.



Departmental supports

Seeking for expert opinions:

2 guest consultants
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f{%gssor, Zhejiang Normal University " ff[#id
27-30/4 @BE{?,%" % Prof. Guo Chorng-jee
Chair Professor of Science Education, National
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Departmental seminars and individual
consultations



Prof. Chen’s comments about affective
outcomes
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Prof. Chen’s comments about affective
outcomes

* Be measurable

« Questionnaire: <

— "I like biology lessons”.

— Rating scale: R e
« Strongly Agree
* Agree
* Neutral
« Disagree
« Strongly Disagree

* Too subjective
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Prof. Chen’s comments about affective
outcomes

* = 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
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Prof. Guo’'s comments

1. The OBE approach in course development is in line with recent theories on iearning.
Besides being student-centered, subject-mattgr centered, and
assessment-centered, it is suggested that attention be paid to the important roles
that community (such as class, family, etc.) plays in the design of learning
environment and teaching activities.

2. Itis suggested that the intended learning outcomes relate to specific levels of
learning, and that the learning outcomes are brief, clear and specific. As a general
guideline, an ideal statement of learning outcome is expected to inciude three
major elements, namely, behavior, condition, and criteria.

{Please refer to my PPT presentation for further details.)

3. Atthe course level, it is important that there is a clear logic and correspondence
among the CiLOs, teaching contents, teaching & learning activities, and assessment
tasks. It will take a recursive design process to establish a sound relationship
amang these camponents. Assessment criteria, corresponding to the CILOs, should

he established and made avaiiable to students in advance.



Prof. Guo’'s comments
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Prof. Guo’s comments

Course Intended Learning Qutcomes (CILOs)
By the end of the module, students will be able to:

identify and explain the occurrence of alternative conceptions in children’s science

learning process.
Content and Teaching & Learning Activities

too generalized ?

development of children)

L —LILO Teaching Content Teaching & Learning Activities
CILOq Science of learning in children Lectures, case study, class
(physiology of learning and cognitive activities / experiments, model

display, video play

CILO4 &\CILO, Understanding the origin, nature of
children’s alternative conceptions about
science and implications of research studies

on children's science thinking in different
science topics

Lecture, case study, literature
reviews, group discussion, group
presentation

CILO, Strategies for facilitating children in learning
science - stimulate children thinking about
science (e.g. concept maps)

Lecture, class activities, group
discussion

CILO, Strategies of inquiry teaching and
understanding the process of science

Lecture, class activity, case
study, group discussion, group
presentation

CILO; & CILOs Science at home - desighing and assessing
scientific investigative activities in daily life

Lecture, class activity, group
presentation

CILO,4, CILO; & | Methods for assessing children’s thinking

Lecture, group discussion, group

- current science issues
- scientists’ stories
- science and culture

LR and understandings presentation, literature reviews
< CILO;, ?ILOZ, Gender sensitivity in science teaching and Lecture, case study, literature
s CILO, learning — gender difference in science reviews
— learning
< CILO;, ?ILOZ, Effects of social issues on children’s science Lecture, case study, group
3 & CILO, learning process discussion, class activities,
N newspaper discussion
< CILO4, AILOS, Science literacy Lecture, literature reviews, class
CILO3 $CILO} - science inventions activities, model display,

newspaper discussion, elearning




