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TEAM BASED LEARNING (TBL) AND SOME SOFTWARE TOOLS FOR 
ENGINEERING EDUCATION 
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Vice Chancellor and Principal,  
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Background and motivation 
The Team Based Learning approach applied in the teaching of the 
module in Computer Aided Design with the simulation component 
using the software packages Electronic Workbench (EWB) and 
Polymath has forced students to offer the module with confidence and 
their class participation has increased tremendously especially 
recognizing the ease with which circuits can be neatly drawn and 
analysed prior to their construction and testing in the laboratory or 
workshop.  They can be seen discussing the approaches to the design 
and the adjustments that are required to transform the practical 
circuits to approximate the theoretical expectations.  An EWB manual 
has now been produced by one of the groups that was given the task as 
a mini project at the Fourth Year level prior to its introduction at the 
Fifth year with commendable results. 
 
Problem identification resolution 
Reflection on the comments made by students over the years 
expressing difficulty in understanding some of the more analytical 
modules led to investigation and experimentation of other teaching 
methods to enhance students’ learning capacity.  The most effective 
was the introduction of some aspects of team based learning in the 
teaching of these modules as well as the introduction of software 
packages to facilitate learning. 
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Conclusions and significance 
 The confidence of students has grown in tackling the concepts 

and the phobia for this module has waned. 
 Students look forward to the team-based tutorials as they 

provided an avenue for exchange and discussions of concepts 
towards better understanding of the concepts as well as better 
grades for continuous assessment. 

 Better results are now obtained by students in these modules 
at the examinations. 

 
The paper discusses these experiences and the results they engendered 
over a period of observation. 
 
PART I 
Introduction 
 
Team based learning (TBL) – Concepts and the process 
Team Based Learning (TBL) is an approach to education that uses 
groups of students in the learning and indeed teaching process in a 
collaborative manner wherein the contributions of both the individual 
members of the team (through peer evaluation), and the overall team 
contribution (through a process of Team maintenance scoring) are 
factored or weighted into the overall grading of each student. Students 
are required to undertake self study before the start of lectures and 
their state of readiness as individuals and as groups, is assessed as part 
of the course evaluation. It provides a valuable introduction to the 
world of work in engineering where team participation is central to 
most operations.  TBL offers social structures for students that will 
assist weaker students and strengthens the knowledge base of stronger 
students through their participation in interactive study and learning.  
This approach however requires a complete redesigning of courses and 
the grading system.  Students need to be fully aware of the goals, 
demands and benefits of this approach at the start of the course to 
better prepare them and enhance their participation especially 
considering its novelty and departure from the more traditional 
methods of teaching in universities which they may have been more 
accustomed to. 
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The applications discussed in this paper of grouping students to 
achieve certain tasks borrow some aspects of team based learning 
concepts.  Four essential principles of this activity are [Michaelson, L – 
http://www.teambaselearning.org.] 

1) groups must be properly formed and managed;  
2) students must be made accountable for their individual and 

group work, and must recognize the contributions both make 
towards their final performance assessment; 

3) group assignments must promote both learning and team 
development, and;  

4) students must have frequent and timely feedback. 
 
The design of the activities to be implemented in a team based 
environment is also critical to its success as it requires careful planning 
so as not to be counter-productive.  For example, if group members 
realize that they can individually achieve the goals set out in the given 
assignment then there is no motivation to cooperate and collaborate in 
this exercise.  This is especially true for stronger students who may feel 
that they have to carry the weaker ones at the disadvantage of their 
pace of work and perhaps level of achievement [Michaelson et al, 
http://www.teambaselearning.org, Gurrie, J, 2003 ] 
The method of assessment is also critical to the success of the 
transformation from a disparate group of students to a cohesive 
learning team.  If only individual grades are given and there is no 
incentive for group participation, then students may not feel 
committed to the group and the benefits of this method of instruction 
can be lost.  However, if students in a group realise that there is mutual 
benefit in their working as a team to achieve better results which will 
impact on their individual grades, then there is enough motivation and 
interest in the group. 

The benefits are namely [Michaelson, L,  
http://www.teambaselearning.org]: 

1. The development of the cognitive skills of students in large 
classes. 

2. Weaker students are provided with a safety net through 
support by team members. 

3. Interpersonal and team skills are developed. 

http://www.teambaselearning.org/
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4. Staff members are forced to be fully involved in their courses as 
the monitoring requirements of this approach are very 
demanding. 

 
Preparation of staff and students for TBL 
Teachers planning to use TBL must themselves be properly convinced of 
its effectiveness and also of its demands.  The time required for notes 
preparation is curtailed as students now have to do investigative 
learning as part of the learning process with difficult aspects explained 
in class by the tutor. Frequent feedback however is critical to the 
success of this approach as the performance of both team members 
and groups propels the process and make groups more competitive 
especially when results are frequently published.   

It is essential also that the students offering modules where TBL 
is used are fully aware of what is involved.  There must be time for a 
proper orientation of all those opting for these modules so as to fully 
prepare them for its differences in approach and demands compared to 
the other modules taught by other colleagues or for that matter the 
same lecturer who may not have developed his other courses using the 
TBL approach.  The benefits and pitfalls should be explained and the 
requirements of team monitoring and encouragement to achieve set 
goals as well as the aspects of self-study preceding class work fully 
clarified.  
 
Re-engineering the modules for TBL 
Modules must be carefully examined and divided into sub-units which 
though not fully independent mark the conclusion of a concept. For 
example, a course in Communications could have the topic on 
Modulation Techniques broken down into sub-units of : 

 Amplitude Modulation Techniques 

 Angle Modulation Techniques 

 Digital Modulation Techniques 

 Pulse Modulation Schemes 

 Pulse Code Modulation 
Similarly a module in Digital Systems at say Level 3 could have sub-units 
of : 

 Events driven logic circuits 

 Clock-driven or synchronous circuits 
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 Logic devices such as TTLs, CMOS, etc. 

 Shift Registers and Feedback Counters 
 
Reading material could be prepared for students as introductory guide 
with a generous listing of reference sources.  This is very important as 
would be seen in the assessment of students and the Readiness 
Assessment Process evaluation exercise.  The instructor does not have 
to bother with basic concepts and tackles the more demanding 
concepts which may emerge as difficulties after the Readiness 
Assurance process conducted during class sessions. 

Carefully designed assignments or activities that will test the 
students’ understanding of the concepts learnt are essential to the 
success of the TBL approach.  This is often through Problem-Based 
Learning techniques where problems demanding students to relate the 
various threads of the topics in the solution are given.  Problems 
chosen should ensure that group inputs are critical to their solutions 
and cannot be easily solved by only one individual.  There must be a full 
discussion of the solutions for each assignment as a means of feedback 
to enhance the learning process and build on the confidence of the 
students.  Although it may appear that with this approach full coverage 
is threatened, more standard derivations can be given as hand-outs and 
only difficult areas discussed, thereby making room for more of the 
group class work.  Tutors should also undertake end of sub-unit review 
through the distribution of a check list of important concepts students 
should have learnt and give students the opportunity to raise such 
issues which may have been ignored by them for class discussions.  This 
ensures coverage of the courses even though some particular issues 
may not have been tested in class.  The Readiness Assurance process is 
instituted for each of the sub-units with the Readiness Assessment 
Tests administered as many times as possible. 

The time assigned to each sub-unit must be carefully adhered 
to in order to ensure full coverage.   
 
Pitfalls and strengths of TBL 
The differences in learning approaches and style can be a stumbling 
block to the successful implementation of TBL.  Some students are 
naturally ‘loners’ in their outlook to study and believe they can better 
succeed by working on their own.  When faced with problems they 
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prefer to seek the help of their tutor rather than colleagues.  The rate 
of comprehension also varies from one student to another and some 
students become impatient to wait for the group to progress to the 
next stage. Some others work best in groups and feel almost lost if left 
to tackle new concepts alone.  They are however quite productive 
when once the concepts are fully understood and apply them 
commendably in problem solving. 

The design of the courses to accommodate the various learning 
styles is of paramount importance if the TBL process should succeed. 
Students must see the benefits of the process and not made to view it 
as an unnecessary burden and inhibiting rather than enhancing their 
learning.  The assignments must be such as to discourage Social Loafing 
or the presence of bystanders who are team members who get along 
by riding on the strength of others with the minimum of effort (free-
riders).  It must also ensure that brighter students do not feel that they 
are carrying their less endowed colleagues to their own detriment. This 
therefore requires a careful method of assessment which incorporates 
individual and group performances as well as team members’ 
evaluation of each other and their contribution to the process. 
 
Group formation 
It is very important to avoid using naturally occurring subsets in the 
formation of the groups such as friends, ethnicity, schooling, and other 
similar social backgrounds as this will defeat the purpose of 
transforming a set of disparate individuals of different assets and 
liabilities in a group, to a cohesive, collaborative and competitive team 
with a common resolve to excel in their various assignments. 

Here we shall discuss the process through an example using the 
range of participants in a recent workshop conducted for COREN 
(Council for the Regulation of Engineering in Nigeria). 
 
Example 
For a population of say 50 participants, the following provide the steps 
in the grouping, using the criteria listed above.  In more specific 
situations for example in a CAD exercise in electrical engineering, the 
criteria of selection could be along the lines of: 

i. Experience in a CAD package (e.g. PSPICE, AUTOCAD, EWB, 
Multisim, etc.) 
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ii. Owns a laptop 
iii. Proficiency in the use of computers 
iv. An Electrical/Electronic Lecturer or Engineer 
v. Belonging to the other engineering disciplines. 

vi. Not computer literate 
vii. Social scientist or the humanities 

 
The last two categories are clearly liabilities in the context of the task 
being planned. 
 
Grouping 
We assume the following distribution of positions ; 
VCs 25 
Deans 15 
Heads 5 
Others 5 
 
This can be a very lively exercise and requires the full participation of 
the students or participants.  Participants are arranged in line around 
the hall according to the various categories identified as shown below 
in an attempt to match assets and liabilities in each group.  All 
participants with similar numbers are grouped to form as equally 
endowed groups as possible of between 5 and 7 participants each.  The 
steps followed are then as illustrated. 
 
PROCEDURE FOR THE GROUP FORMATION – 50 participants 
 
Step 1 – Linear arrangement of participants by categories (4) into 5 
groups of 10 
 
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 
VC1 VC2 VC3 VC4 VC5 VC6 VC7 VC8 VC9 VC10 VC11 VC12 VC13 VC14 VC15 VC16 VC17 VC18 VC19 VC20 VC21 VC22 VC23  VC24 
 
5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 
VC25 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D4 D15 HD1 HD2 HD3 HD4 HD5 OTH1 OTH2 OTH3 
 
9 10 
OTH OTH 
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Step 2 – Grouping similar numbers in each category into 10 groups of 
5 participants each, i.e. all participants with the same number (in red) 
are grouped together 
 
GR1: VC1 VC11 VC21 D6 HD1 
 
GR2: VC2 VC12 VC22 D7 HD2 
 
GR3: VC3 VC13 VC23 D8 HD3 
 
GR4: VC4 VC14 VC24 D9 HD4 
 
GR5: VC5 VC15 VC25 D10 HD5 
 
GR6: VC6 VC16 D1 D11 OTH1 
 
GR7: VC7 VC17 D2 D12 OTH2 
 
GR8: VC8 VC18 D3 D13 OTH3 
 
GR9: VC9 VC19 D4 D14 OTH4 
 
GR10: VC10 VC20 D5 D15 OTH5  
 
Step 3 – Administering of the RATs and other exercises. It can be 
observed that there is as nearly equal distribution of assets (and 
liabilities depending on the ‘Others’ category) to provide an equitable 
grouping of individuals. Each group has at least two Vice Chancellors.  
Due to the low numbers of the other categories the distribution is not 
so evenly spread.  Furthermore judging from the topics to be discussed 
the groups are fairly evenly matched against each other. 
 
Assessment Procedure 
After the group formation, a Readiness Assessment Test (RAT) is given 
to each group member for an individual solution without consultation.  
Immediately afterwards the same test is administered to the groups for 
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a group interactive solution i.e. the Group’s RAT, resulting in the 
groups’ answers to the questions. 

There are a number of methods used in ensuring that the 
individual and group contributions to the various activities conducted in 
running a module are factored into the assessment of each student or 
team member.  This has to be carefully done so as not to trivialize the 
effect of either contribution as this could lead to students’ 
disillusionment in the process. One such method is the use of the Peer 
Evaluation percentage score and is now discussed. 
 
The Peer Evaluation (Percentage) Method 
In this method, a percentage multiplication factor is used in computing 
the final course grade of the students.  The grades obtained in the 
Readiness Assessment Test for both the individual and group work are 
also used.  The groups’ activity grades comprising the RAT, and 
assignments given using a problem based learning (PBL) approach is 
adjusted by this multiplier and then added to the individual scores 
which consists of individual RAT scores and Examination grades as well 
as other individual tests that may have been given. 

The literature suggests that the points assigned to the 
individual and group activities should be decided by the group and a 
consensus taken on the distribution of weighting between the two sets 
of grades.  A safe distribution could be 70% for individual grades and 
30% weighting for group work.  Each team member is requested to fill 
the Peer Evaluation Form (Appendix Table 1), on which an assessment 
is made of each team member except the assessor based on : 

i. Team members preparedness for the lecture to be given 
ii. The level of contribution made by the team members 

iii. Attitudinal disposition, i.e. team members flexibility and 
accommodation and respect for the ideas of others 

 
STEP 1. 
Peer Evaluation Results  
In this example, groups of five members are formed.  A sample form is 
given in Table 1 showing that of Babatunde. 
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Table1. Sample form for team member Babatunde 
 
 
 
 
 
 
 
 
 
Total points awarded    100. 
 
Note that Babatunde has not awarded any points for himself, i.e. no 
points are awarded by the evaluator for himself. 
 
STEP 2 
We now sum up the points for each team member and express the sum 
as a percentage as in Table 2. 
Table 2. Peer Evaluation Score (PES) 

 Babatunde Uche Iyatunde Adeze Omotayo 

Babatunde - 20 25 30 25 

Uche 30 - 20 30 20 

Iyatunde 25 20 - 25 30 

Adeze 30 20 25 - 25 

Omotayo 25 30 25 20 - 

Totals 110 90 95 105 100 

 
The totals for each team member expressed as a percentage become 
the Individual Peer Evaluation Score. For example Babatunde’s PES will 
be 110/400 = 27.5% 
 
Final Course Grading 
This has three components as shown 
A. Individual Activities 

a. RAT score yy 
b. Tests marks xx 
c. Exams  zz 
Total Individual score ∑ (a, b, c) = P 

 Name of Team members Points 
awarded out 
of 100 

A. Babatunde None 

B. Uche xx 

C. Iyatunde xx 

D. Adeze xx 

E. Omotayo xx 
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B. Group Activities 
 a. RAT score    aa 
 b. Group Assignment  bb 

 Total group score (as a percentage)  ∑ (a, b) = Q.  This is 
common to each of the group members 

C. Adjusted Group Score (AGS) factoring Individual Peer Evaluation 
Score 

 AGS = PES x Q.  This provides a weighting reflecting the 
Individual’s contribution to the group work as assessed by their 
peers. 

D. Overall course Grade = 0.7P + 0.3AGS 
This is the weighted sum of the Individual score and the Adjusted Group 
score taking into account the agreed percentage contribution of both 
activities to the final assessment as discussed earlier. 
 
PART II.   
 
Some Applications   
The lack of diachronic simultaneity (i.e. applying knowledge gained in 
an earlier course or programme to an existing problem), in learning by 
many students create difficulties for tutors and often requires some 
revision of concepts already met, for example, in Mathematics which 
might be required for an analysis in an engineering module.  This may 
not be the only hurdle in the integration of concepts among different 
modules which draw from similar background material.  A typical 
example is the Module in Signal Analysis taught at the 4th level where at 
the start, the topic of Spectral analysis of signals is treated using Fourier 
analysis.  This section discusses how some aspects of TBL has been used 
in the teaching of some selected modules in an Electrical and Electronic 
Engineering course.  
 The introduction of alternative approaches to teaching that 
reflected the learner was introduced to this author about a decade ago 
following discussions held at the 1st African Regional Conference in 
Engineering Education (ARCEE) held in Lagos after an enlightening 
paper presentation [Fraser, D M, (2002)].  The author suggested using 
two methods of obtaining feedback from students that will assist 
lecturers in assessing the learning process.  The first method involved 
the one-minute write-up by each student of key issues understood 
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from the lecture, immediately the lecture is over.  The second was the 
group activity tutorials.   The latter was centred on dividing the class 
into groups, the size of which will depend on the number of students in 
the class.   Tutorial questions are given to the groups and each group is 
required to submit one solution of the problem reflecting their joint 
collaboration.  This approach was introduced into two modules in the 
Fourth Year, students generally find difficult to do well in, i.e. Signal 
Analysis (EENG 422) and Digital Systems(EENG 421).  The Signal Analysis 
module aims at providing engineering application and understanding of 
a number of mathematical concepts treated in the previous years in the 
Mathematics Department, such as Fourier Analysis (i.e. Fourier series 
and transforms) and their application to spectral analysis, power 
requirements and bandwidth of transmission of signals.  Other new 
topics such as Convolution and autocorrelation as background material 
for the modules in Communications, and discrete time systems and z-
transforms, as a pre-requisite to concepts in Control Theory are 
introduced and discussed.  The Digital Systems module consists of 
topics in sequential logic design (both synchronous and asynchronous 
circuits), logic families and devices.  The latter include among others 
TTLs, CMOS devices, multivibrators, and interface and 
loading/weighting requirements. 
 A similar approach has been followed for the Level 5 module 
Computer Aided Design EENG527.  This module introduces students to 
an iterative procedure of analysing circuits and then uses the Electronic 
Workbench as a tool for circuit simulation. 
 
Observations 

1. The atmosphere during these sessions is at times noisy but 
vibrant as discussions and arguments progress reflecting the 
synthesis and distillation of ideas forwarded by members of 
each team as they grapple with the solution of the problems.   
Weak students are significantly helped during these sessions 
and the stronger ones consolidate their understanding of the 
concepts in trying to assist the weaker ones resulting in a 
mutually benefiting exercise. 

2. In the case of smaller classes, where there may only be two or 
three groups of say three students, it was observed that one 
student is selected to write the combined groups’ ideas on the 
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board as they argue and discuss the solution.  At the end of the 
session the solutions are copied and submitted as the group’s 
efforts. 

3. Students’ grades were remarkably improved to the satisfaction 
of the author, as other methods had been tried with varying 
but limited successes. 

4. Students look forward to these sessions. 
 
This approach also assists the lecturer in having additional assessment 
of students without the difficulties encountered with large classes with 
regard to marking many scripts, a situation that could discourage the 
giving of tests and even assignments.  Fewer solutions are required to 
be marked and students are better informed through interaction with 
their peers.  Of course the solution may have to be formally discussed 
during a class tutorial especially if there are significant variations in the 
solutions submitted by the groups which may suggest difficulties 
encountered in understanding a given concept introduced. 
 
The Computer Aided Design (CAD) module (EENG527) – Theory and 
Practice 
The CAD module is offered at the 5th Year of the degree programme 
during the 2nd Semester.  It covers areas such as General algorithms for 
analysing circuits, Sensitivity analysis of circuits, Computer graphics and 
introduction to the Electronic Workbench (EWB) software.  This latter 
component has both theoretical and practical treatments.  These two 
components are also tested during the examinations with a 60% and 
40% grade allocations to the components respectively. 

The EWB software has a very user-friendly routine for sketching 
as well as circuit analysis.  Its printing facilities are also reasonable and 
the options to print part lists as well as all instruments, graphs, etc can 
be quite useful.  Within a few minutes of its introduction, students can 
draw demanding circuits and analyse them as well using Bode plots, 
virtual oscilloscopes, analogue meters, function generators, Logic 
analysers, and display devices such as LEDs, light bulbs, seven-segment 
displays, and many others for both analogue and digital circuits.  It also 
has a very useful Help file.  It has the Windows look-and-feel with pull-
down menus and a library of circuit components and measuring 
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instruments that are accessible to the user.  Indeed it simulates the real 
laboratory!   

The following are some examples of circuits used in the course 
and students are given group tutorials that are timed as well as 
practical tests.  Using the Bode plot and the Function generator 
facilities, the circuits are analysed.  Component variations can be 
effected to investigate the effects of changes on the performance of 
the circuit before building it in the Lab.  This is useful in the parameter 
sensitivity analysis of circuits.   
 
Some examples 
Twin-T adjustable Q-factor Filter circuit 
Figure 1 shows a Twin-Tee adjustable Q-factor Bandstop (notch filter) 
circuit.  The Q factor is given by the expression :  Q = fo/(f2-f1) (1)  
Where fo is the Notch centre frequency and f1, f2 are the 3 dB 
frequencies on either sides of the notch frequency.  Also the notch 
frequency is given by fo = (1/2π){√*(C1+C3)/(C1C2C3R1R3)]} (2) 
where R1 =R3=2MΩ, C1=C3=1.32uF, R2=1 MΩ, C2=2.64 uF, R4=10 kΩ 
variable [Stout and Kaufman, 1976]. 
By adjusting the 10 kΩ variable resistor the Q-factor of the circuit can 
be varied without affecting the notch frequency. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  An adjustable Q-factor filter 
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Figure 2 demonstrates the display on the simulated Bode Plotter 
showing the notch filter characteristics from which all the features of 
the filter can be measured, such as the notch frequency, the notch 
attenuation and values of specific attenuation read at a given 
frequency. 

 
Figure 2.  Notch filter characteristic display 
 
Parallel Up-DOWN counter with switch selection.   
Figure 3 shows a parallel UP/DOWN counter with selection facility 
obtained by the switches labelled ‘UP and ‘DOWN’. The switches must 
not be HIGH simultaneously.  This is an interesting circuit and also 
treats the operation of the toggle switch in the EWB package 
 
 
 
  
 UP 
 
 
 
 
 DOWN 
 
 
 
 
Figure 3.  A parallel UP-DOWN Regular Mod-8 counter. 
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Figure 4. The EWB Logic analyser display showing the count sequence 
 
Application of the Polymath software 
POLYMATHTM is a proven computational system that has been 
specifically created for educational use. The various POLYMATH 
programs allow the user to apply effective numerical analysis 
techniques during interactive problem solving on personal computers. 
Results are presented graphically for easy understanding and for 
incorporation into papers and reports. Engineers, mathematicians, 
scientists, students, or anyone with a need to solve problems will 
appreciate the efficiency and speed of problem solution. 

Polymath includes a colour-coded full-screen editor.  Many 
displays have been optimized for user efficiency.  Also provided with 
Polymath 6.1 is the new and UNIQUE capability to automatically export 
any POLYMATH problem to Excel with a single key press. Thus problems 
can be solved completely in Polymath or exported to ExcelTM for 
solution. A POLYMATH ODE_Solver Add-In is included for solving 
ordinary differential equations in Excel. Automatic export to Excel 
includes all intrinsic functions and logical variables. Ordered equations 
can also be provided to assist with optional MatlabTM solutions of 
POLYMATH problems[Cutlip, 2009]. 
Information on POLYMATH can be obtained from the POLYMATH web 
site which also contains many references to problems and educational 
materials:http://www.polymath-software.com/ 
 
Using the Polymath and the Multisim 

http://www.polymath-software.com/
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NODAL ANALYSIS 
Nodal analysis provides a general procedure for analyzing circuits using 
node voltages as the circuit variables. Any circuit can be analyzed by 
obtaining a set of simultaneous equations that are then solved to 
obtain the required voltage/current using the polymath software 
packages. For in this section, the MultisimTM software has been used for 
simulation comparison.  
 
EXAMPLE : MESH CURRENT  
Determine the mesh current in each loop shown in Figure 5 
 

R1

5  

R2

2.0

R3

2.0

R5

1.0

R6

1.0

R7
3.0

R8
3.0

V3
12 V V4

6 V 

R9
4  

R10
4  

V1

4 V 

U1

DC  1e-009

0.383 A

+ -

U4

DC  1e-009

-0.718 A

+

-

U3
DC  1e-009-0.488 A

+

-

V2
10 V 

R4
2.0

U5
DC  1e-009-1.498 A

+

-

U2

DC  1e-009

0.211 A

+

-

 
Figure 5.   Example using Mesh Analysis 
 
Figure 5 shows the mesh current with the ammeter attached to each 
loop. 
The Mesh current equations for the circuit are shown below 
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321
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Using the polymath to solve equations 3 to 7 above, the result obtained 
are shown below 
 
 

POLYMATH Report  

Linear Equations 19-Aug-2009 

 
Linear Equations Solution  

   Variable  Value  

1  i1  0.382949  

2  i2  0.2110412  

3  i3  -0.4877708  

4  i4  -0.7183788  

5  i5  -1.986024  

 
The equations  
[1] 9·i1 - 2·i2 - 2·i3 = 4  
[2] -2·i1 + 10·i2 - 4·i3 - i4 - i5 = 6  
[3] -2·i1 - 4·i2 + 9·i3 = -6  
[4] -i2 + 8·i4 - 3·i5 = 0  
[5] -i2 - 3·i4 + 4·i5 = -6  
 
Coefficients matrix and beta vector  

   i1  i2  i3  i4  i5  beta  

1  9.  -2.  -2.  0  0  4.  

2  -2.  10.  -4.  -1.  -1.  6.  

3  -2.  -4.  9.  0  0  -6.  

4  0  -1.  0  8.  -3.  0  

5  0  -1.  0  -3.  4.  -6.  

 
General  
Number of equations: 5 
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Conclusions 
Team Based Learning provides a range of opportunities for enhancing 
students’ learning in a competitive environment wherein support 
structures are available within groups.  The world of engineering relies 
on team work and this approach to learning and finding solutions 
typifies the world of work and therefore provides a window into the 
real world for students.  Careful planning however is critical to its 
acceptance and students must be fully sensitized of the intention of the 
tutor in using TBL for his module with full explanation given of the 
process and its benefits and pitfalls.  Some value added benefits of TBL 
are that interpersonal and communications skills are developed as well 
as confidence in defending decisions taken.  As the compositions of 
groups is maintained throughout the course, groups are transformed 
from a disparate set of students  to a cohesive and collaborative team 
where in addition to their academic commitments, social support is also 
given to team members as they share an obligation to ensure the 
optimal performance of each team members if the group is to succeed. 

Computer Aided Design packages assist students in 
appreciating the area of design simulation.  However, this also requires 
a careful planning with clear objectives for the exercise.  Group work 
provides challenges and creates a more informal and interactive 
atmosphere for learning.  Hands-on exposure to the packages will 
undoubtedly reinforce the learning process and affords greater 
relevance to the theoretical coverage of the topics analysed.  
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APPENDIX 
 
Assessment /Evaluation Procedure 
 
Use of Individual peer assessment 
 
Peer Evaluation Form 
Each team member is requested to fill the Peer Evaluation Form in Table 
A, on which an assessment is made of each team member except the 
assessor based on : 
 

i. Team members preparedness for the lecture to be given 
ii. The level of contribution made by the team members 

http://www.ou.edu/idp/teamlearning/materials.htm
http://www.tlcollaborative.org/
http://www.teambasedlearning.org/
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iii. Attitudinal disposition, i.e. team members flexibility and 
accommodation and respect for the ideas of others 

 
Name of Evaluator :   Module Title and Code : 
 
Group Number : 
 
Table A. Peer Evaluation Form 
 Name of team 

member  
Points given for 
contribution 

Comments/justification 

1.    

2.    

3.    

4.    

5.    

 Total Points given 100 points  

 


