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This presentation discusses two home experiments 
devised for year 4 students in Mechanical Engineering, 
one in analysing a fin for heat transfer, the other to 
investigate corrosion behaviour of metals using simple 
materials and common household chemicals.

Introduction

In the UDL redesign task, I noted "some aspects of course 
work can be formulaic, even in practical laboratory classes”

“engineering does not assign learning to stand-alone subject areas” and that 
engineers use subject knowledge, understanding and other skills along with tools 
to solve problems (Katehi et al., 2009). 



Introduction

Wanted to encourage investigation of knowledge rather than 
retransmission via a report. This also provided another 
method of engagement in addition to labs and lectures which 
may suit the more independent learner type."

To increase student involvement..

• introduced simple home experiments for both Modules. 

• hoped to encourage self-led investigation and 
observation of phenomena which draws parallels 
between the physical and theoretical aspects. 



Position within UDL Framework



UDL Rationale

Optimize relevance, 

value, and authenticity

…Individuals are engaged by information and activities that are 

relevant and valuable to their interests and goals. This does not 

necessarily mean that the situation has to be equivalent to real 

life, as fiction can be just as engaging to learners as non-fiction, 

but it does have to be relevant and authentic to learners’ 

individual goals and the instructional goals. Individuals are 

rarely interested in information and activities that have no 

relevance or value…..

https://udlguidelines.cast.org/engagement/recruiting-

interest/relevance-value-authenticity

…..demonstrate that 

relevance through authentic, 

meaningful activities………



In classroom delivered modules, students accustomed to 
continual assessment exercises in conventional forms, i.e. lab 
reports, mock exams. 

I investigated introduction of more self-led investigative 
learning in two modules with these home based experiments 
on (i) stress corrosion and (ii) effectiveness of cooling fins. 

• I had previous student experience of a stress corrosion test 
where this was now going to be a topic in Engineering 
Materials Analysis.

• A Google search provided several simple options for 
Thermodynamics and heat transfer, one of which was fins, 
the theory behind which can be complex to grasp.

UDL Rationale Variety of student tasks.



Basis of the 

experiments

Jiji, L. M., & Liaw, B., & Delale, F. (1996, June),
Home Experiments In Mechanical Engineering Paper 
presented at 1996 Annual Conference, Washington, District of 
Columbia. 10.18260/1-2--6085
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Preparation of 

Materials

Acknowledge assistance of Technical Staff in 

Faculty of Engineering and Design to source and 

prepare these at short notice.
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Guidelines for 

experiments



Guidelines for 

experiments



Heat Transfer in FinTask (1) 

Thermodynamics

They prepared



Task (1) 

Thermodynamics
They heated

Heat Transfer in Fin



Task (1) 

Thermodynamics
They measured

Heat Transfer in Fin



Task (1) 

Thermodynamics
They reported

Heat Transfer in Fin



Task (2) Engineering 

Material Analysis
They prepared

Stress Corrosion of brass rings

Annealing brass rings

Stressing the brass rings with pliers



Task (2) Engineering 

Material Analysis
They exposed the rings to the 
chemical (ammonia)

Stress Corrosion of brass rings



Task (2) Engineering 

Material Analysis

They tested

Stress Corrosion of brass rings

Hanging weight from brass ring



Task (2) Engineering 

Material Analysis

They compared 

Stress Corrosion of brass rings



Student Feedback

Students got to experience 
difference in thermal conduction 
between two materials.

In most cases the students saw that 
the theoretical calculations were 
able to predict the lengths and the 
amount of heat, with a noticeable 
difference between aluminium and 
steel materials.

Some surprise at simplicity of test, 
and speed of deterioration in jam 
jars when ammonia present, 
especially degree of deterioration in 
stressed samples.

…….what can be determined from these results is that if a

material is going to be used in a corrosive environment that

it is important that the correct material is selected as from

this experiment it is seen that it takes very little of a corrosive

substance like ammonia to dramatically corrode a material

such as brass and therefore running the risk of an accident to

stress corrosion cracking………

…..At this point the hanger gave in and broke………



Areas Needing Attention

Future Recommendations
Refine guidelines on conductance of both tests

Provide better intro and indicative answers for thermal solutions

Conduct Stress Corrosion tests earlier in semester and test all 
surviving rings in lab.

Need more guidance on thermal experiment, perhaps explain more in 
class. 

Significant amount of scatter in the results was observed, some rings 
couldn’t survive handling never mind testing, some rings wouldn’t fail.

A large degree of variation was observed in how the students prepared 
the rings, exposed to chemical, and finally performed the testing.



Optimize relevance, 

value, and authenticity
…..demonstrate that 

relevance through authentic, 

meaningful activities………

“engineering does not assign learning to stand-alone subject 
areas” and that engineers use subject knowledge, 
understanding and other skills along with tools to solve 
problems (Katehi et al., 2009). 

Led to an “enduring 

understanding”….

Overall Evaluation
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