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Abstract — In today’s environment civil engineering
graduates are required to acquire extensive softeskills
in addition to technical competency. The developnm of
the softer skills has been incorporated in the cili
engineering curriculum at La Trobe University sincethe
late 1990’s.

This paper describes the contribution of the teamwwdx
component to the enhancement of the softer skillsudng
the laboratory classes in a third year unit of thecivil
engineering degree, for which the author is a cooidator.
At the end of each laboratory session a written rept is
required. The assessment was designed to enhanbe t
teamwork and measure the individual contribution tothe
development of the laboratory tests and the writingf the
report.

The students’ survey over the past three years indated
that the practical sessions and the teamwork helpetthem
to deepen their technical knowledge. Furthermorethey
became more aware of their own strengths and
weaknesses in working in teams, and improved their
communication and interpersonal skills.

and postgraduate students, including approximas000

international students from over 90 countries. oligh the
five faculties, LTU delivers courses at its eigatpuses (six
in country Victoria) in a wide range of disciplines

Teaching in civil engineering has a long history in
Bendigo. Bendigo School of Mines offered coursesivil
engineering (at diploma level) as early as 1878day, (as
was then) the cohort of students is drawn from tgun
Victoria. The course offered currently at LTU, Bligo is
typical of the Australian full-time undergraduatevilc
engineering courses (four years duration), beimgjlai to
the civil engineering education programs taughtlapan,
New Zeeland and Scotland [4, 5, 6]. The undergataivil
engineering course comprises thirty-two units/sctisj€four
in each of the eight semesters) over a wide rariggivd
engineering disciplines. On completion of the seuthe
graduates are awarded a Bachelor in (Civil) Enginge
degree.

The curriculum for the civil engineering course Lat
Trobe University was changed (about seven year$ #go
allow for the new trends and approaches that amecily in
practice in engineering education. Although teamkwwas

Index Terms - Assessment, Graduate attributes, Laboratoryecently introduced to the curriculum, the thirdaystudents

class, Teamwork, Technical writing.
INTRODUCTION AND BACKGROUND

In the last 50 years, the expectations on undeugtad
engineering programs have produced a complex asfay
requirements due to the rapid transformation ofirergging
[1]. As a result, worldwide, course design hasobpee a fine
art of interweaving adequate coverage of academmntent
with the acquisition of necessary professional Iskdand
generic attributes through a student-focused
environment [2].

are expected to be familiar with the teamwork cptcas
they were exposed in their first year of study tohtem-
based learning in a group work environment [7]. wewaer,
the author’s experience showed that, just as stadea slow
to transfer their academic learning between diffengnits
and year levels, so too are they reluctant to feantheir
skills.

OVERVIEW OF GEOTECHNOLOGY -A UNIT

legrni Geotechnology is a core discipline in the civil emgring

course offered at LTU. Its content is divided irntwo

Graduates today are required to be adaptable, selflistinct unitsGeotechnology-A andGeotechnology-B, taught

motivating team players,
expertise.
education in general as a response, in part, tapaly

changing society and a demanding employment s¢8jor
and many fields of study are responding with probleased
learning regimes and/or group/team work.

La Trobe University (LTU) has been in operationcsin
1967 and has grown rapidly in size to become onéhef
Australia’s leading and highly regarded universitieToday
the university is home to more than 26,000 undehgpte

regardless of their fietd
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by the author at the third year and fourth yeaelewf study,

Group/team work has swept through higherespectively.

The teaching objectives in the first unit,
Geotechnology-A, are as follows:
e To prepare students with an understanding of the
characteristics and factors which affect the betvagf
soil as an engineering material.
e To provide them with the tools to apply these pples
in the practice of geotechnical engineering and to

identify what soil properties and which tests aeeded
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for typical projects e.g., embankments or footings
sands and clays.

Deepening knowledge of the unit material contribute
the development of both interpersonal and professio
skills. The teaching in this unit is based maiatylectures,
tutorials and practical classes. Many respectaatadrs
agreed that the understanding of most basic coscipt
greatly enhanced by the use of demonstration moateds
practical sessions [8, 9]. Therefore, the labaoyato
component accounts for more than 30% of the akatte
for the unit. The aims of the practical sessiarste:
¢ Introduce students to the soils/rocks laboratorstste

required to measure their properties.

e Involve the students in the development of thestsst
they acquire a good understanding of the mechaifics
soil/rock behavior under different conditions ofdting.

e Allow students to learn how to determine the specif
tests associated with a given project or projeet and
how to perform them.

« Provide opportunities to strengthen their generarkw
skills related to both individual and group aciigt

people around Dbesides enhancing the effective
communication skills. Furthermore, teamwork carodto
oneself esteem as a student because each individuddl

feel that had a part to play in the success ofehm.

|. Teamwork

Group work is common practice in units such as &ying,
Civil Engineering Materials, Geotechnology-A and
Geotechnology-B. This is essentially due to thmpiexity
of the practical sessions performed that would ireqonore
than one student to carry out a given task. Howehere
are other aspects that impose the teamwork appro@cte
of the factors is the time constraints, especialhen the
number of students enrolled in a unit is large.e Bther one
is the limited laboratory facilities, common for aiher
departments teaching the civil engineering progrdotated
outside the bigger cities. Nevertheless, groupkwaoved
to be beneficial to students learning as discusselier.

In this context, the students were randomly plated
groups that would complete a given task (the saonealf
groups) in which the group work would be performed
simultaneously by all groups. Alternatively, eagloup

«  Enable the students to extend their skills in reporwould be required to perform a different task irgigen

writing and technical communication.

The objectives in the second ur@igotechnology-B, are:

practical session. In this case the tasks woulgdyéormed
in sequential order one after another.
In any of these situations it was possible thatr@ug

«  To deepen the students understanding of soils/rock®ay contain more than the necessary number of istside

mechanical properties.

e To provide them with fundamental knowledge of
designing different purpose engineering foundation
the engineering properties of natural

based on
soils/rocks.

While the teaching ifseotechnology-A is based heavily
on the laboratory sessions, the teaching in thergkainit,
Geotechnology-B, uses mainly the problem solving
approach. This paper presents aspects associalieavioh
the teaching in the first unit of this disciplineamely
Geotechnology-A.

CRITICAL REVIEW OF PREVIOUS APPROACH TO
TEAMWORK

Working with others enables learning to take pldueugh
sharing experiences,
Research has shown that deep learning takes plaee the
meaning is negotiated in a social context with attj&0]. It
also helps learners develop a sense of respohgituiti their
own learning.

Engaging the students in teamwork on a regularsbas

allows them to take part in discussions which eragel
critical thought and reflection. The understandofgdeas

and concepts would be continuously challenged iohsu

teaching environment [11]. Furthermore, througfteotive
discussions, the team actively would validate imfation
and would come to a deeper understanding of vatimpiss.

Teamwork also teaches to value cooperation abo

competition, and encourages greater respect forvanied
experiences and backgrounds of team members [iLhlps
development of important skills to manage onesetf the
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existing knowledge and skills

perform a given task. This would cause some obthdents
to take the role of theperformers/doers being actively

é'nvolved in the test’'s development, and thus imprg\their

ractical skills. Others may take the role of timservers,
not willing to contribute at all or contributing melittle to
the development of the practical task, and henteaazhing
one of the objectives of the practical sessioraio §ands-on
skills.

At times, the arbitrary distribution of studentstoin
groups caused imbalances between groups from tiné gio
view of the academic level, with a detrimental effen the
learning process [10, 12]. Frequently, those gsahpwing
a lower level of academic and practical skills vebréquire a
longer time to complete a set task, thus delayihg t
completion of the entire laboratory session.

I1. Assessment in the Unit

The assessment in th&eotechnology-A unit relies heavily
on the final examination, which contributes 70%ta final
mark in the unit. The knowledge that is fundamketdaa
number of areas in Civil Engineering is presentedhis
unit. The heavy emphasis on the final examination
Idesigned to ensure that students commit these fugwltzals
to memory in preparation for later units for whitis unit is
a prerequisite. The remaining 30% is made up byntlarks
for both numerical assessments and technical eporthe
laboratory work.

The students are required to submit both the nwaleri

assessments and the technical repots as individosk.

Vghis ensures that both theoretical and practicatpmiency

of the students is assessed. The contributiohesfet
assessment components over the semester adds to:
e Technical reports on the laboratory work 0% and
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¢ Numerical assessments 10%. coordinator over the semester, the outcomes ar¢hwvibe
The higher weight is placed on the technical reptwriensure  additional work.
f[he continuation and enhancement of the soft sadlpuired 1A t
in previous units.
Furthermore, the marking of the technical reportThe assessment scheme involves both individual teach

assesses the following aspects: assessment, and includes a mix of summative amdatore

« Introduction/statement of laboratory aims 5% assessments. The assessments are used as aivéntent

«  Description of materials/equipment/procedure15% discourage undesirable activity and to encourageraide

+  Presentation of the test(s) results 2504 behavior, such as mentoring within the teams. The
- Discussion/analysis of the results 359, assessment scheme was revised to place more empmasi

«  Conclusion(s) 20%. the development of individual's skills and ensure a

One should note that the emphasis is placed omritieal ~ Increased level of competence. _
analysis of the results and conclusions. Thisessthatthe 1 he overall contribution of the various assessrimhs
students achieve a high standard of technical ctenpg, in ~ did not change. The revised approach applies @nlthe

preparation for later units for whioBeotechnology-A is a  Mark allocation for the practical sessions.
prerequisite. It has been recognized by many [11, 13] that good

Despite the fact that this assessment system atigpte Performance has to be both encouraged and rewarded.
variety of methods to assess the learning in the itrhad Therefore, in order to motivate the individual papation in

the following shortcomings, with negative effecta the (e development of the practical session, this lshde
students learning: assessed and reflected in the technical report .mark

Furthermore, to encourage mentoring within a tedme,
teamwork should extend from the development of the
practical sessions to the preparation and writidgthe
technical report. In this way the mark will reflemtirely the
team performance.

Nevertheless, the individual contribution to theaoe
writing needs to be motivated and rewarded by atiog a
mark to it. To ensure that each member of the mrou
contributed to the preparation and writing of tleehnical
report, the team was required to submit a writtatesnent,
signed by each member of the team, indicatingriievidual
contribution to the report writing (in % terms). hi$
encourages not only self assessment but also appddithe

) ) other members’ work, so contributing to the leagnar new
In 2004 the teaching and the assessment scherhe it 15 [14].

was revised and updated in order to eliminate the
shortcomings mentioned earlier. The new approaels w
developed to encourage the teamwork and mentortnggl
both the practical classes and technical reportingri
Information on the method of group forming, the,

» Excessive work load for both students and lecturer

* It only assessed the individual's progress

e The teamwork was not assessed

e The individual’'s contribution to the developmenttbé
practical was not assessed.

A major weakness of the earlier approach was thditli
not provide appropriate incentive, through assessnfer
the types of behavior that were considered desrabth as
collaborative learning and mentoring.

REVISED APPROACH TO TEAMWORK

Considering the above aspects, the mark allocation
currently used in the assessment of the practieakisn
looks like:

Introduction/statement of laboratory aims 5%

responsibiliies of teams, a summary table of the Description of materials/equipment/procedure10%

’ o 1 0,
assessments, including due dates, technical reparking Eresentgﬂo/n Oflth? te?tt(;,) resullis 22500/@
distribution and submission method, has been iraud the IScussion/analysis ot the resufts o ?
Geotechnology-A unit layout and handed to the students in®  Conclusion(s) 20%.

the first class in the semester. The same infoomais ° |ndividual contribution to the practical session 10%
posted on the university intranet for easy access. * Individual contribution to the report writing ~ 10%

|. Team Selection The writing of the technical report it is a repgtittask,
It was obvious that the random separation of stisdgm ~@PPlying the same principles to different laborptolasses.
groups had a negative effect on the group behasiavell as  1hiS encourages advancement of already attaindts sk
on the development of the practical classes. Tomrea 2ddition to learing new skills [12]. Thereforegtuse of the
method to balance the groups was searched for. newly learnt skills in the report writing is rewadl in later

In order to achieve better balanced teams, th@ssessments and the mark allocation for the latgmical

recognition of prior academic achievements was idensd  reports has a slightly different distribution:

as a reasonable criterion. This would encourager pe® Introduction/statement of laboratory aims 5%
assisted learning (mentoring within teams), whictuld also  *  Description of materials/equipment/procedure10%
motivate the teams work [10]. Furthermore, it whesar that ¢  Presentation of the test(s) results 15%
in order to encourage further development of the  Discussion/analysis of the results 20%
communication and interpersonal skills, the grobpse to ¢ Conclusion(s) 15%
change from one practical session to another. oélgh this «  Report writing skills 15%.

approach may require more attention from the unit
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* Individual contribution to the practical session 10%
* Individual contribution to the report writing 10%

BENEFITS OF REVISED APPROACH TO TEAMWORK

The new method of forming teams ensures that thd&ing
groups are balanced in terms of both academic eactigal
skills.  This fosters mentoring within the team,ttbe
teamwork and competition between teams (especidiign
working on the same task). Moreover,
communication and interpersonal skills are furitheveloped
while working as a team during the practical sessiand
report writing. Exchanging information between s,

mainly when groups perform different tasks during same
practical session and all students are asked wrtrep the
collected data, further contributes to efficienta{nty oral)

communication and to some extent enhances therkdade
skills learned in previous units. Writing repoms the

practical demonstrations ensure both continuati@hfarther

developments  of  written  communication
Nevertheless, the introduction of group report satiee
working load on both students and staff, leadingrtbanced
learning in the unit.

The revised assessment scheme encourages team wc

during the practical sessions and technical repwoiting.
Rewarding the individual's contribution to the teaamk
ensures that every member of the team contributethe
completion of the task given, enhancing their skith work
as team members. The use of learnt skills is eaged by
the new marking system. This also contributesutwhér
development of the written communication
Responsible attitudes and interpersonal skills pamemoted
and enhanced by the adopted marking system.

Overall, the revised scheme places the emphasis o

advancement of skills and learning new skills, eatthan
just achieving a minimum standard [13]. This emsur
improved learning in the unit and further developinaf the
students’ soft skills such as,
teamwork, interpersonal skills and to some exteatiérship
skills [14].

RESULTS AND DISCUSSION

The new strategy for teamwork in the unit was immated
in 2004. The results to date demonstrate a coradite
improvement in students’ performance in the unid #meir
skills intended to be fostered within teams anddetds.
This is demonstrated by comments from studentatéiom
Quality Assurance (QA) surveys of the unit and stud’
comments and the author’s observation when teadhie
in a different unit.

One of the aims of the new teamwork scheme was tc

improve the teamwork, and so enhance the learmintpe
unit. The evolution with time of the marks for tladoratory
component in the unit is presented in Figures &.tdPlease
note that A, B, C and D are passing grades, whe¥essa
failure grade. The first three figures (Figs. 13joshow a
continuous deterioration of the marks between 2@aii
2003 with each cohort of students undertaking ttie ut is
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$ 100
Y @ 2001
= 80
[
E
% 60
©
o 40
(=2}
8
S 20
[S]
o 0
Q T
A B C D N FNC
Grades awarded
Note: FNC = failure to complete the unit

FIGURE 1
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FIGURE 3
GRADESATTAINED FOR THE LABORATORY SESSIONIN 2003.
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FIGURE 4
GRADESATTAINED FOR THE LABORATORY SESSIONIN 2004.
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FIGURE 6
GRADESATTAINED FOR THE LABORATORY SESSIONIN 2006. FIGURE 8
FINAL GRADESATTAINED FOR THE UNIT IN 2002.
also clear that the 2003 group of students (Fig.h&j
significant problems in managing the work load tbe
laboratory component. This resulted in very lowrksain g
) . = @ 2003
the assessment, with more than 60% of the studettisng a £ 40
failure grade for the laboratory component. Itolsvious §
from Figures 4 to 6, presenting the evolution ofkedor the 5307
laboratory component, after the implementation bé t o 20 -
revised teamwork, that the change continuously cease g
difficulties that some students had. A considezabl g 10 | N N
improvement was also observed in the final gradesnad g o
by the students prior to and after the change.urég7 to 9 A B c D N FNC
present the overall performance of students inuhis prior Grades awarded
to the change. Plea_se note that ZQO4 is_the ybt_an vihe Note:  FNC = failure to complete the unit
new procedure was introduced. It is obvious froiguFes FIGURE 9
10 tO 12 that the Ovel’a” performance Of the SttEjen FINAL GRADESATTAINED FORTHE UNIT IN 2003.
improved steadily after the change. This suppadhis
assertion that the revised teamwork and assesssobatne 50
has improved student learning. 0 2004

In addition, the students’ survey prior to and raftee 407

change showed that they welcomed the new assessme
scheme. The students response to the statemerg “Tt
amount and type of assessment is appropriate iutiit” is
presented in Figures 13 and 14, using a scaleSlvibere 1

is for Srongly agree and 5 if for Strongly disagree.
Furthermore, the students became more aware of digi
strengths and weaknesses in working in teams. ddpect
was reflected in students’ comments on the QA.

The author is also involved with the teaching oé th FIGURE 10
second unit of thé&eotechnology discipline, thus making it FINAL GRADESATTAINED FORTHE UNIT IN 2004,
easy to observe the progress of a cohort of stadmrr the
years. The change to the assessment scheme inmpéztrie

30
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10 4
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Percentage of students (%)

Note: FNC = failure to complete the unit
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FIGURE 12
FINAL GRADESATTAINED FOR THE UNIT IN 2006.
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Geotechno|ogy.A enhanced the students’ competence andQA SURVEY — STUDENTS RESPONSHFOR THESTATEMENT “THE AMOUNT

communication skills, which resulted in better penfiance
in Geotechnology-B.

Although the results so far show significant
improvement in the students learning in the uiiigré are
few aspects that need to be improved and they tbenbasis

1
of further investigation. One point that needseofurther .
improved is the assessment of individual contridoutio the
report writing to discourage reliance on the few,ia the 2]

case with the current assessment scheme. Furtterthe
enhanced student performance observed may be nateli (3]
to by the introduction in the curriculum of Broject
Learning Sream, which addresses (besides other objectives)
teaching and development of students soft skill§T1 [4]

CONCLUSIONS
: (5]
The revised approach to teamwork and the assessofient
learning in theGeotechnology-A unit encourages teamwork

and provides a mechanism for assessing the indiVglu [6]
contribution to the teamwork. It also enhances the
communication between the teams and intra-teams,
promoting interpersonal skills development. Themeork [7]
contributes to a higher level of learning througberps
mentoring within a group. In addition, the new teys
encourages and rewards the implementation of thaiec
skills (especially the communication skills). Oafrit was (8

shown that the current teamwork and assessmetegran
the Geotechnology-A unit resulted in deeper and higher

quality learning. (9]

AND TYPE OF ASSESSMENTIS APPROPRIATEFOR THIS UNIT” AFTERTHE

CHANGE.
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