Analysis of Argumentation Techniques of Gifted
Students from their Responses
in the Public Examination
on Liberal Studies
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Background

* Liberal Studies (LS) a new compulsory subject in
public exam starting from 2012

* The subject demands students to respond to
guestions related to various contemporary social
Issues

* Different thinking skills required, such as problem
solving, analytical and critical thinking, provision of
explanations, synthesis of arguments, and
evaluation etc



Background

* From the HKDSE results in 2012, 2013 and 2014:
Level 3 or Level 4

— More than half (55.22%) in the performance of Level 3 (15%) or
Level 4 (40%)

— Chinese Language: 48.11% (33%/15%)
English Language: 42.97% (27%/16%)
Mathematics: 32.29% (24%/ 8%)

Level 5 or Level 2

— 41.45% of our alumni obtained Level 5 or above in LS and 3.33%
obtained Level 2 or below

— Chinese Language: 45.23%, 6.66%
English Language: 49.95%, 7.08%
Mathematics: 63.70%, 4.02%



* A representative sample of 72 live scripts in 2015

Study Design

Performance Total Number of MNumber of
Level Relevant Live Scripts | Samples Selected
i g7 g
:I'tt
(9.6%) (11.1%)
) 174 12
:I't
(19.1%) (16.7%)
) 193 14
3
(21.3%) (20.8%)
4 326 28
(33.9%) (41.7%)
3 129 10
(14 2%) (13 0%)
Total AT 72




Study Design
* Four experienced LS exam markers were sourced

* An initial kick-off meeting was held to clarify the
aims of the study and discuss the marking criteria
and the corresponding rubric

* After each stage, a meeting was held to discuss
the marks assigned by the markers so as to
resolve any inconsistencies in marking



Assessment Scores of Each Student

* For each student script, paper scores and scores
of the eight aspects concerned

1)

Understanding and application of relevant
knowledge, key ideas and concepts of the subject

Handling of relevant information

Interpretation and analysis of the interdependence
among personal, local, national and global issues

Synthesis of opinions/ suggestions
Evaluation

Consideration of values and views of others
Respect for evidence

Communication of ideas



Quantitative Analysis: Paper Scores

Summary statistics of paper scores (Full mark = 126) of sample scripts and their group differences

Overall Summary Statistics :

Mean =72.79, 5td Dev=997, CNV=01370

Group Difference
Grouping Mean 1 Mean 2 | 5td Dev 1 | S5td Dev 2 | Difference | p-value ( one-side
(N1) (N2) (M1 -M2) 2-sample t-test)
Low (L3/4) vs. 65.11 61.38 5.54 5.93 -16.27 <0.01**
High (L5 or (38) (34)
above)
Male vs. Female 70.54 7545 9.69 9.53 -4.91 0.018*
(39) (33)
A Math/ Sci vs. 71.64 7411 9.37 10.76 -2.47 0.16
Hum/ Leadership (44) (27)
Inactive vs. Active | 6942 7470 10.48 9.24 -5.28 0.019*
(26) (46)

Mote: *The difference is statistically significant at 5% significance level.
** The difference is statistically significant at 1% significance level.
& Dne student, who was in multi-domains, was excluded in the compilation.




Quantitative Analysis: Paper Scores

 Main findings:
— The difference between low-level performance (i.e., Level

3/ 4) students and high-level performance (i.e., Level 5 or
above) students was highly significant

— A significant difference was found between male and
female student members

— Besides, active student members in the HKAGE did
performance significantly better than the inactive ones

— However, there was no significant different in paper
scores between students from Math/Sciences domains
and the ones from Humanities/ Leadership domains



Quantitative Analysis: Aspect Scores

Mean scores of the sight aspects concerned and their group differences

Handle Interpret &
Understand | Info Analysis Synthesis Ewvaluation | Cultural Evidence Cromm,
Crverall Mean 4.10 4.15 4.04 3.74 3.28 .48 378 4.18
High 432 4.40 4.19 4.07 3.73 3.73 4.08 4.39
Low 3.90 3.93 3.90 3.45 3.08 3.21 354 3.99
H-L 042 0.48 0.29 0.61 0.56 0.51 054 0.41
p-valus <0.001** =0.001* | =0.001** <0.001** <0.001** =0.001** | =0.001** <0.001**
[AMCNR)
Female 415 4.15 4.09 3.82 3.52 3.52 3.BS 4.25
Male 4065 4.12 4.00 3.68 3.27 3.41 3.74 4.12
F-Ia 0.09 0.a7 0.08 0.14 0.25 0.11 011 0.13
p-walus 026 0.52 0.31 0.25 0.02 026 0.28 0.10
[AMCNR)
Active 415 4.21 4.09 3.82 3.48 3.52 385 4.23
Imactive 4.01 4.06 396 3.59 3.22 3.35 309 4.08
Auct-lndt 014 0.15 0.13 0.23 0.28 0.16 0.16 0.15
p-walus 0.1 0.7 0.12 0o.o¥ 0.02 013 0.15 o.ov
[AMCAR)
MedhsiSci 411 4.21 4.04 3.78 3.39 3.45 3.80 4.18
Hum/Lead 408 4.06 4.04 3.68 3.38 3.41 3.78 4.15
MIS —HIL 0.03 014 0.01 0.10 0.01 0.08 0.01 -0.01
p-walus 026 0.34 0.568 072 0G5 0.58 0.7a8 0.73
[AMONR)

Mote: =*The difference is statisticslly significant at famiby-wis=s 1% significance level afier applying the Bonfarmoni

cormaction [i.e. Type | ermor is s=t to .01/2 = 10013 for the hypothesis testing]




Quantitative Analysis: Aspect Scores
Main findings:

* The low-order thinking skills(i.e., understanding,
information handling, interpretation and analysis,
communication) have mean scores higher than that of
high-order thinking skills (i.e., synthesis, evaluation,
cultural respect and provision of evidence)

 Amongst high-order thinking skills, evaluation skills got
the lowest scores.

* With regard to group differences, only grouping
according to grade level shows statistically significant
differences.



Linear Discrminant Analysis (LDA): Skill Set
Difference between Low and High Levels

Main differences between Low and High Levels is
the contrast between two different sets of skills:

- Evaluation and Understanding (and application
of relevant knowledge, key ideas and concepts )

- Synthesis of opinions and Interpretation &
analysis of the interdependence



Linear Discrminant Analysis (LDA)

Linear Discriminant Analysis results after stamdardization for the
brm.l ping effect of grade level

Discriminant Function Coefficient

{Dizcriminant Score < -0.065 — high level
Separation = 96.9567)

Aspect Separation (&) (B)
Understand 374128 -0.5749 -0.5749
Handle Info 26 3167 -0.1671 -

Interpretation &

Analysis 14.8112 0.6971 0.6971
Synthesis 3B 4327 0.4828 04638
Evaluation FO 5760 -1.2619 -1.2619
Cultural Respect 36.5933 0.2161 -
Evidence 41.7493 -0.01243 -
Communication 40.5274 -0.2726 -

Classification results based on Linear Discrminant Analysis

Clazsification bazsed on discriminant scores

Group\ Classification Hiigh) L{ow)

High-level Student 29 3
Low-level Student 3 35
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Scatter plot of derived variables v1 vs. w2 with the group labels and the line: v2=-0.065+vw1
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Qualitative Analysis: lllustrations

Question context:

It is learned that plastic surgery is common amongst
youngsters in Hong Kong.
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Two opposite views provided in the question paper for further
discussion.
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Gifted Students’ Responses: Level 3
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However, the question context has mentioned ...
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Gifted Students’ Responses: Level 3

He/She against the ban...
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Next the student presented the benefits to support his stand
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However, the risk and dangerous consequences of the plastic
surgery were totally ignored



Gifted Students’ Responses: Level 4

He/ she supported the ban...
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Gifted Students’ Responses: Level 4

The student attempted to argue against the opposite views:
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Some unwarranted/ unrelated statements to fight against the opposite
views; i.e.,
- “Many people with high education and entertainers have undertaken
the plastic surgery. Thus, the plastic surgery had been already highly
accepted in the whole society”.

- “Adult’s value system ...hard to change”

Besides, he/she stated that legislation could educate youngsters with
the right values, which was generally in doubt.



Level 3 Students’ Argumentation

State the stand clearly

Selectively choose appropriate information already
provided to support their stands

No further personal experiences or examples

Largely speaking, no serious consideration about
opposite view and no tactful attempts to attack
(e.g., provision of examples about ineffectiveness
of opposite view)

Broadly speaking, they state their views; but they
don’t argue



Level 4 Students’ Argumentation

State the stand clearly

Selectively choose appropriate information
already provided to support their stands

No further personal experiences or examples

Some attempts to attack opposite view. However,
he used some unwarranted/ unreasonable
statements and his presentation was a bit
confused.




Further Examples

Question 3b in Paper 2 concerns discussion the statement, “Soft power is the most effective
way for governments to increase their influence in the world”

Level 3:
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No evaluation of the effectiveness of the soft power of a country against that of the
hard power was ever undertaken.




Further Examples

Question 3b in Paper 1 is used in the following illustrations. The question
requested the students to discuss two global concerns that could be
induced due to an up rise in tourist traveling in the future.
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With respect to the concern of an increase in the release of carbon
dioxide, the student only quoted the term, “Global warming”. However,
no further elaborations about the consequences were provided.



Further Examples
Level 3 or 4

Wrong/Irrelevant concepts:
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Summary of Findings

* Quite a number of low-level performance students (Level 3 or
4) in LS exam were quite good at synthesis and interpretation
& analysis; however, they did not do well in the aspects of
evaluation and understanding (and application of relevant
knowledge, key ideas and concepts )

* With respect to the aspect of evaluation, the sampled scripts
showed that Level 3 students did not attempt to argue against
the opposite views in their responses at all; while Level 4
students used unwarranted/unreasonable statements

* With respect to the aspect of understanding, the sampled
scripts showed that the low performance level students
used...

— the inappropriate/irrelevant concepts, and/or
— the right concepts without any elaborations



Related Study...THINKALOUD

10 Students (L5** or L5* -3 or L5-1, L4-5and L3 -1) are interviewed
and asked to state their steps when answering a Liberal Studies
guestion of 2015 HKDSE ( Paper 1 Q3 b)

e The verbal statements were recorded

* The transcript of each statement was examined one by one and
might be assigned with a point along the following aspects,
depending on its content and nature

— K: Knowledge (the use of knowledge)
— |: Interpretation (to make meaning of something)

— A: Analysis (to compare, break down, infer from the data given, to relate
items/elements/phenomena)

— 0O: Formulating opinions (to synthesis from pieces of information, to
evaluate the impact/ relative importance)

— E: Using evidence/ examples (to use examples as evidence for
supporting the argument)

Note: One statement may be scored in more than one aspect



Performance of a typical student (by taking average within the

group)

Some Findings...

Points scored by a student on average:

Aven Level 5% ox §Level 5 Level 4 |Level 3 |Total

E+] a7 15 12 14 7
& A3 A3 15 9 fl
(HE J4 40 2 b 116
Trotal 5 I gTa) A A

Proportions of points scored by a student on average:

Axen Level 5% og 5% |Lewel § Level 4 (Lewel 3 | Total

E+] 0.3 0.2 0.3 0.5 0.3
& 0.2 0.3 0.3 0.3 0.3
HE 0.5 0.5 0.4 0.2 0.4
Tetal 1.0 1.0 1.0 1.0 1.0




Observations

Level 4 students...in general

Mainly using examples provided in the sources only,
which are particular/local instances and cases

Could not effectively link up with the key term,
“Global”

The seriousness of the impacts could not be clearly
explained

Missing links are not uncommon in their answers

A number of L5 or above students show the ability
of meta-cognition



Supplements...A Study on IES

Semi-structured interviews were conducted with six student members of
the HKAGE and they were invited to attend a 1.5-hour individual
interview

Their performance levels in LS ranged from mid to high levels

Six non-HKAGE students from a secondary school were purposefully
selected for a focus group interview; the public exam results of this
secondary school were more or less on the average level

The performance of these six non-HKAGE students in |IES spread equally
into three broad groups (2 high-level, 2 medium-level and 2 low-level)
based on the assessment information provided by their teachers

Students were asked to describe their investigations, interactions with
teachers and their views on some relevant matters and arrangements
(e.g., marking process)

One experienced LS teacher was invited to facilitate the study and
provided his views about general characteristics of a common student
when conducting his/her IES for the sake of comparison



Supplements on IES
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