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A List of Questions
* What is Civil Engineering?
* What are the pre-requisites for the study?

 How to learn Civil Engineering?

* How 1s performance affected by
- English language capability?

- prior experience 1n learning using English as the
medium of instruction?

e What are the lessons learnt?
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What is Civil Engineering ?
The art of directing the great sources of power in

nature for the use and convenience of man ...
The Institution of Civil Engineers, London, 1818




Transtormation of Hong Kong from a
Fishing Village to a Modern Society

Hong Kong 1n
| 19t century

Hong Kong 1n
215t century



Civil Engineering Projects in Hong Kong

High Island Reservoir Mass Transit Railway

b

International Airport Lantau Link



Disciplines in Civil Engineering

Geotechnical
Engineering
Structural
Engpecring Environmental
Engineering
Construction
Engineering & i Transportation
Management Engineering



Pre-requisites for Studying Civil Engineering

» Languages: English (and Chinese)

* Mathematics
* Physics

» Computer literacy / Information
technology (IT)

* Chemistry (to certain extent)
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Types of Courses in Civil Engineering

Mathematics / Science

Mathematics:
Structural mechanics;
Fluid mechanics

Theory & Design
of Structures I

Language Construction project

Language
courses management
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Programme Structure

Mainstream “1+3 mode” “2+2 mode”
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Media of Instruction

Mainstream “1+3 mode” “2+2 mode”

PRC U’s: Chinese [ 1 | m=————= N

except for English —:

language courses

Department of Civil Engineering SYSU: half Chinese
2wt The University of Hong Kong and half English




Topics in Theory & Design of Structures 1

Mathematics / Science

Theory of structures

|

Inﬂuence lme for RB

Language
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Topics in Theory & Design of Structures I

Mathematics / Science

Design of structural elements

Class 3: Semi-compact
Class 4: Slender
D M, (elastic moment)
Y Rotation
Lan guage 'Y T T Figure 7. Typical moment-rotation characteristics of
Symmetrical I-Section different classes of sections
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Topics in Theory & Design of Structures I

Mathematics / Science

Hanger/ suspender

& Main cables
Deck

Pier

\ ~<—Tower/ pylon | /

\— Anchorage Q Anchorage

Figure 3. A typical suspension bridge.

Figure 13. A typical arch bridge.

Structural design;

Language structural forms

Figure 7. Suspension roof with parallel

suspension cables, supported by crossed arches.
s
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Coursework in Theory & Design of Structures I

Mathematics / Science

Structural

analysis

Concentrated load P at mid-span ,_ P ,.
” L/2 L/2
A =(1/2) (PL/4) (L/2)=PL?%16 T
’ ’ ’ l‘__ _______________ = _seed
_ _ P/2
Slope at support = A/EI = PL%/16EI et L —f
. . M| 2BNL2)
Detlection at mid-zpan ]
= detlection of support relative to centre P gk ELid
= AX/EI L
= (PL=/16) (L/3) / EI iy -
Lan guage s ;LB 48]:_21( ) Figure 7. A sunply supported beam under

a central point load
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Coursework in Theory & Design of Structures I

Mathematics / Science

Laboratory
Language report
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Coursework in Theory & Design of Structures I

Mathematics / Science

Report on an existing structure
Language
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Data Collected from the Two Classes

* Questionnaires
- background

- c1vil engineering education

- teaching methods

 Results from test and examination

- individual questions and overall

e Interviews with students
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The Questionnaire

HKNZ00T

LANGUAGE ISSUES IN CIVIL ENGINEERING EDUCATION

This smail scale research sunvey is being camied out fo address vanous [angusge issues in ol enginesring
education  Unless ofheradse stated, the course refers fo Theory and Design of Structures 17 AP responsss will
remain anonymows. Thank you for yowr co-operation’

Please respond by putting a tick | v ) in the suitable box.

x

Ll

V2007

Your background Y our background
1. How do you rate yourself among students in Top Mext Ne:'t Mext  Bottom
your region in each of the following areas? 0% 0% 40% 2% W%
{a) English O O &0 OO O
{b) Chinese (if applicable) O O O O &
(e} Mathematics O O O OO &
(d) Computer literacy O O =3 OO @3
{8) Physics O O o O 4
Chinese Chingse Engish  Others
(Putcnghua)  (Cantoness)
2. What iz your first language? 1] [ o O

Upto 2 3-5 Abowe 5
years years YEES
3. How long have you had formal English language
education before the year 2008-077 - - -
4. How long have you had formal English-medium teaching

in subjects other than English language before the year [ ] (|
2006077
caitengineering ecucation. (C1y1] engineering education
Excellent  Very good Good Fair
5. How would you rate yourself in coping with
English-medium study of civil engineering? - - - -
6. Howimportant iz English language capability  Mest Ve mportant Mot
fo the study of each of the following areas? important  important important
{a) Theory of siructures — conceptual topics [ (| ] (|
() Theory of siructures — analytical topics _ (| ] [
(c} Design of siructures — conceptual topics |- (]| | (|
(d) Design of structures — design calculations [ (] (| (]
7. Howimportant iz English language capability  Most  Wery mportant Mot
to each of the following in this course? imgortant  important mpertant

(a) Tutorial assignments

() Experiments and reports

(e} Es=say on an existing structure
(d) Test and examination

nooa
Dopd
0o
0opod

8. How important is capability in each of the o Mest ey mportant Mot
following to the study of civil engineering? Fopodiay. R Srpctiand
{a) Language(s): English / Chiness ] ] 1
(b} Mathematics [ [ _ [
(c) Computer literacy [ ] ] [
(d) Physics [ [ — (|
Teaching methods :
o Teaching methods
9. How do you rate the usefulness of the Most Very Usefu Mot
following components of this course? useful uzefu usedul
(a) Lectures [ [ ] [
() Tutorial assignments ] ] ] 1
(c) Experiments and reports _ _ _ [
(d) E=say on an existing structure [ [ ] |
(e} Testand examination |- |- 1 |-
10. How do you rate the following methods of Most Very Usefis Mot
teaching in general? wseful usefu useful
(a) Lecturing using blackboard [ || 1 _
() Lecturing using fransparency | || ] _
{c) Lecturing using Powerpoint presentation ] ] ] 1
(d)  WebCT [ (| — (|
e cus Miscellaneous
11.  How would you rate yoursef in civil Exgellent Very Good Fair
engineering practice good
(a) in an English-speaking environment? [ [ 1 (|
() in a Chinese-speaking environment? [ [ (- [
{c) inamixed language (Chinsse-English)
enviranment? - - - -
12. Specifically for this course, how many books o 1 2 Jor
have you RO
(a) bought? ] ] ] 1
() borrowed? || | | |
13. How useful iz each of the following materials Most Very Usefus Mot
to the study of this courss? usefil usefu useful
(a) Books [ [ [ [
(k) MNotes [ [ ] [
{c})  WebCT [ [ ] [
Most Very sy Mot
wseful usefu useful
14. How useful is this course in enhancing your = = O =

capability in the use of English?

Thank you again for your help!

Francis T.K. Au (Dr.)
April 2007




Background of the two classes

English capability

50%
. / AR
()
g 30% O HKU
c
g 20% Bl SYSU
o
= | i
0% ‘ ‘ ‘
0 xt 20% % Next 20%  Bottom
10%

Self-assessment

sl Department of Civil Engineering

{3 University of Hong Kong



Background of the two classes

First language

100%
i
80% /
70% /
50%
40% -

Percentage

30% -
20% -

@ HKU
mSYSU

10%
0%

English Others

Chines se
(Putonghua) (Cantonese)
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Background of the two classes

Formal English language education
100%
%0% 1\
80% - /
o 0% /
g 60% @ HKU
s |
£ 40%
o 30% - \
20% \
10%
SO I — s NN
Up to 2 years 3-5 years Abo ears
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Background of the two classes

Experience with English-medium teaching

80%
70% - / \
60% /\

\\ @ HKU

Percentage
NN
S
o~
|

=

Upto 2 rs 3-5 years

Abave’5 years
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Civil engineering education

Self-assessment of capability in English-medium
study of civil engineering

50% - N\

40% - =
o
g 30% - o HKU
c
§ 20% mSYSU
o

10%

0%

Excellen ery g Fair
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Civil engineering education - topics

Importance of English language capability:
Theory of structures - conceptual topics
60%
90% -
(] o/ |
g 0% @ HKU
o/ _
g 0% mSYSU
o 20% -
o
10%
0% |
Most Very Important  Not important
important important
el Department of Civil Engineering
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Civil engineering education - topics

Importance of English language capability:
Design of structures - conceptual topics

70%
60% / \\

. 50% /
S 40% - / \ @ HKU
§ 30% mSYSU
S 20%

10%

OOA) I I

Most Very Important  Not important
important important
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Civil engineering education - topics

Importance of English language capability:
Theory of structures - analytical topics

500/0 / \
40%

: / \
g 30% @ HKU
§ 20% - mSYSU
o

10% | ] |

00/0 \ \

Most ery Important  Not important
important impo \

\_ U
SC Of IIlU,Ch morc
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Civil engineering education - topics

Importance of English language capability:
Design of structures - design calculations

40%
: \
&8 30% @ HKU
- / \ mSYSU
o
o

\ |

0, | ol \ \

Most ery Importent  Not important
important importa

\_ U
s se of much more
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Civil engineering education - coursework

Importance of English langugage capability:
Tutorial assignments

60% /\

50% / \
: / \
g A% HKU
£ 30% -
O mSYSU
o 20%
10% - . .
0% B I I
Most Very portant/ Not important
important important
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Civil engineering education - coursework

Importance of English langugage capability:
Experiments and reports

s // \

TN
o
=

O HKU

30% - mSYSU

20% -
10% -
0%

Percentage

i m

Most Very Important  Not important
important importa

Department of Civil Engineering Importance of both language
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Civil engineering education - coursework

Importance of English langugage capability:
Essay on an existing structure

50%

40% - /
o
8 30% @ HKU
c
Q
S  20% mSYSU
Q
o

10%

0% \ i

ost Ve Important  Not important
impo imaportant
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Importance of various pre-requisites

Importance to study of civil engineering:
|Language(s): English / Chinese|

Importance to study of civil engineering:

Most Very Important  Not important

important important

Most Very Important  Not important
important important

70% 70%

60% 60%
o 50% o 50%
8 40% m HKU S 40% 1 m HKU
g 30% mSYSU g 30% || mSYSU
o 20% e 20%

-l &l Bl B

0% ‘ i 0% ‘ ‘
Most Very Important  Not important Most Very Important  Not important
important important important important
Importance to study of civil engineering: Importance to study of civil engineering:
Computer literacy

70% 70%

60% 60%
o 50% o 50%
g 0% @ HKU g a0% @ HKU
§ 30% | mSYSU g 30% mSYSU
o 20% o 20%

10% +— F 10% t

0% ‘ = 0% I ‘

o
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Practice in Civil Engineering

Mathematics / Science

With time and

Language .
experience
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Practice in Civil Engineering - Confidence

Self-assessment in civil engineering practice Self-assessment in civil engineering practice
in an|English-speaking environment in an/ Chinese-speaking environment

80% 80%

70% - 70% -
o 60% - o 60% -
g 50% 1 @ HKU g 50% @ HKU
§ 40% 1 mSYSU § 40% | mSYSU
5 30% 5 30%
& 20% ’—' & 20% ]

10% - 10% - .

0% | =1 0% ’_h

Excellent Very good Good Fair Excellent Very good Good Fair
Self-assessment in civil engineering practice in a
| mixed language (Chinese-English) environment|

80%

70%

60% -
g 0,
g 50% @ HKU
g 40% mSYSU
5 30%
S W

10% -

0% T

Excellent Very good Good Fair
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Usefulness of the course in enhancing

English capability
Usefulness of the course in enhancing capability in
the use of English
80%
70% N\
60%
S 0
8 50% o HKU
g 4 0/° /| msvysu
5 30% / \
& 20% |
10%
o \ |
Q/Iost useful Very useful Usefuy \\lot usefu/
el Department of Civil Engineering

Related to experience
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Coursework — Report on an existing structure

Report on an existing structure

100% -~ ~ 4 ™
80% 75% 75% 75% 79%
0 F 137% F 74% r 73% F77% _
[ 60% | 70% 70% 70% 74% U. quartile
5 L. quartile
Y |
} o - Average
20%
0%
HKU HKU Local HKU SYSU

_ /\\ Mainlany\ /

Variations too small to
Class or group be taken as indicator!
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Test — Overall results

Overall test results

Difficult test!
a I
100%
(0]
80% 77% 81%
0 (0]
. oo 2% 70% Ly 8%y quartc
X 60% [ 20e [ 200 63% " 58% _
© . 50% 50% L. quartile
= 0% 1 - Average
20%
0%
HKU HKU Local HKU SYSU
Mainland - /

Class or group
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Test results — Theory

100%

80% |

60%
40%
20%

0%

Marks

Test results - theory

U. quartile
L. quartile
- Average

4 )

0 80%

75% 75% I_ 716% 70%

0 61% ANY/ =00/

o170 [ 2ner ¥ 58%

45% 47% 50%
HKU HKU Local HKU SYSU

Mainland - /

Class or group

More courses 1n
related field?

e

VAT o
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Test results — Essay type

Test results - essay type

100%
(0]
80% 20, ooy 1 85% 90%
0 Y70 (070 o
0 Loy quon
0 £Qo/ . 63% U. quartile
&’ 60 A) JJ /0 = O/ ‘70 .
‘; 40% ey o/ 46% L. quartile
i o T - Average
20%
0%
HKU HKU Local HKU SYSU )
Students with least

kMalnIand/

experience in EMI
Class or group learning!
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Examination — Overall results

Overall examination results
Papers of comparable difficulty and

one 1dentical essay-type question

100%
79%
80% l. 76% 76% 76% - —
@ 60% | 62% | 622/9 } 5224, g0, . qua .|e
S 51% 52% 59% L. quartile
= 40% 43%
- Average
20%
HKU HKU Local HKU SYSU
Mainland

Class or group
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Examination results — Essay type

Examination results - essay type

100%
80% 80% 80% 85%
(o)

w 60% - 64% |! 6701 o/z U. quartile
= - 55% - 55% B39} |
S 40% L. quartile
= 0 507 397 30% - Average

20%

0% |
HKU HKU Local HKU SYsu .
Stugents with least

kMainIand/

experience in EMI
Class or group learning!
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Professional and technical written
communication for engineers

Results of English course

80%
75% |
71% 71%
" 0% 1 67°/0 g%’ i 68% U. quartile
(0]
%5 65% | - e 06% |-65% L. quartile
= 0% | 2k 62% | . Average
55% |
50% | | |
HKU HKU Local  HKU Mainland SYSU
Class or group Results are comparable!
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Effect of language capability on learning

Correlation analysis 1s carried out on results
of courses:

» Theory and design of structures I
(by Department of Civil Engineering, HKU)

 Professional and technical written
communication for engineers

(by English Centre, HKU)

Department of Civil Engineering

» The University of Hong Kong
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Effect of language capability on learning

Overall results|vs. performance in English course
100%
\ S
o * * $ hd
&  80% S S ¥ : 1
=
© S 4 g .
= ¢ D $ $
n 60% *
(T
: : ¢
o3 ¢ .
'; 40% . .
______________________________ \
= ¢ |
S .
@ 20% - f
o i %
|
|
OOA) I ! I ’ I
40% 50% 60% 70% 80%
Performance in English course
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Effect of language capability on learning

Results of theory questions vs. performance in English course
100%
* S
N $
2 80% ~ $ o
o 11 . . *
2 Low sensitivity o : : {
g o $ $
o 60% § R
g

3 ¢ R*=0.0164 ¢ <
S L 4 L
= 40% .« 3 L
o D4 .
2 . * ¢ $
> 2
& 20v 8 f
m (o]

P 2

L
O% I I I
40% 50% 60% 70% 80%
Performance in English course
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Effect of language capability on learning

Results of essay questions|vs. performance in English course

100%
L 2
L 2 L
L 2 L 2 L 2

@ 80% .
)
0
[¢)
>  60% -
>
(3]
(7))
]
w  40% -
o L 2
L y .
=
o @ .
o % .

0%

40% 50% 60% 70% 80%

Performance in English course
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Effect of language capability on learning

Results of design questions|vs. performance in English course
100% o o 7S g
LI S .
L 2
L . . $ 3
S 80% - o §
2 P .
g ¢ < . ¢ 3
o 60% IS ¢
= $ .
7] L 2
s 40% - . ~
" < . .
£ y 0.0136
7] 2= 2 2
g 0% R*=0.0554 $
¢ . 2
L 2
0% I I I
40% 50% 60% 70% 80%
Performance in English course
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A series of courses on T & D of Structures

* Theory and design of structures 1

» 'Theory and design of structures 2

 'Theory and design of structures 3

Basic course
examined 1n
this presentation

— Intermediate course with
much more contents 1n
mathematics and science

Department of Civil Engineering
@ The University of Hong Kong




Next course in the series: T&D of Structures 2

100%

80%

w 60%
=
©

= 40%

20%

0%

Results of Theory & Design of Structures 2 Comparable
performance!
78%  80% 78%
| 0% 70% |- 1%
U. quartile
64% 59% 63% .
L. quartile
- Average
HKU Local HKU Mainland HKU SYSU

Class or group
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Next course in the series: T&D of Structures 2

Results in T&DStr2 vs. performance in English course
100%

~ 2
7]
S 80% $ * o
E o ¢ _g___._g 3
bar L 4
e 60° T~ P4 L 2
- % ¥y £0.3529%)+ 0.454 . §
o R = 0.0249
B 40% |
= : Not sensitive to language
= ) S -~ — R
3 20% capability because ot increasing
(] . 5
o 0% contents 1n math / science

50% 55% 60% 65% 70% 75% 80%

Performance in English course
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Next course in the series: T&D of Structures 2

Results in T&DStr2 vs. results in T&DStr1

100%
N
o
5 80%
0
2
N 60%
(i
o
2

40%
= i o y =0.3748x)+ 0.4642
k= *
2 0% . R?=0.2992
(7))
Q
(14

00/0 T T T T
0% 20% 40% 60% 80% 100%
Results of T&D of Structures 1
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Conclusions

Although the data collected are not yet conclusive,
some conclusions can still be inferred:

* The two important factors in learning civil
engineering are:
(a) language(s); and
(b) mathematics / science.

» Although the correlation of the data 1s not strong,
language capability 1s still seen to enhance
learning various topics 1n civil engineering.
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Conclusions

* Language capability affects to various extent the
study of different areas of civil engineering.

e The students examined in the study have
different experience in learning in English,
Chinese and a combination of the two. Provided
that they have passed a certain threshold of
language capability, the difference in subsequent
performance 1s minimal.
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Conclusions

* Using English as the medium of instruction in
learning enhances the capability in the use of
English, especially 1n the first few years.
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Thank you!
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