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Electronic Engineering 
ENGN2218 Electronic System and Design (180 students in Sem 1, 2015). 

 
Electronic engineering deals with the use of devices and systems to 
generate, measure and transmit electrical signals.  

 
 



 
 

 
 
 
 
 
 

 
 

1. Bipolar Junction Transistors: 
 
 

2. Op-amp: 
 
 

3. Digital Electronics:. 
 
 

4. 555 Timer:  
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Electronic Engineering 
ENGN2218 Electronic System and Design (180 students in Sem 1, 2015) 

 
 
 

 
 
 
 
 
 
 

 
 
 

• One of the greatest inventions in 
modern history. Invented in 
1947; Nobel Prize in 1956   

 
• 741 op-amp listed at NO. 6 
 
• 70% of chips listed are Digital 

electronics chips 
 
• 555 Timer listed at NO. 1 in the 

list of Top 25 Chips ever invented 
!! 
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Electronic Engineering 
© Dr. Philipp Zhang, Chief Scientist, Huawei Technologies 
(Keynote talk at 22nd IEEE ICT conference in Sydney, April 2015) 
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Teaching & Learning Philosophy 
 
 
 
 
 

Since electronic engineering is a rapidly 
evolving discipline, what approach can we 
take to best prepare our students?  
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Teaching & Learning Philosophy 
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Cognitive Apprenticeship 
Cognitive apprenticeship is a structured model of 
learning with the basic goal of “walking the students 
through the processes that our minds 
automatically go through as experts”. 
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Cognitive Apprenticeship 
“Teaching methods should be designed to give students 
the opportunity to observe, engage in, and invent or 
discover expert strategies in context”. 
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Cognitive Apprenticeship 
• Teaching our Future Professionals to “Think like a Physicist” (2014) 

 
 
 
• Enabling students to think like experts in the field of electronic 

engineering (2012) 
 
 
 

• 2009 ALTC Grant (UQ, Griffith, USYD) 
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Cognitive Apprenticeship 
 

• Recent Book: 
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Making thinking visible 
 
 

• The understanding of electronic engineering systems 
is underpinned by relevant mathematical equations. 
 

• Using relevant mathematical equations to solve real-
world problems is a critical aspect of electronic 
engineering.  
 

• Textbooks contain excellent but ‘static’ solved 
problems, with intuition behind certain steps missing. 
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Making thinking visible 
• ENGN3226 Digital Communications 
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Making thinking visible 
Strategy 1: Bring the mathematics/proofs/problem 
solving to ‘life’ using the document camera technology. 

 
• ENGN3226 Video Demo (1 minute)   
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Making thinking visible 
Sample Student Feedback: 

 
• The document camera was ...very helpful when it 

came to learning how to use and apply new strategies. 
There was something very helpful in watching each 
step performed individually and explanations of why 
each step was taken. It was much more effective than 
the PowerPoint presentations of other courses’ 
(Second year, 2011)  
 

• ‘He has a way of teaching very complicated concepts 
in a way that would stay with you for a very, very long 
time’ (Student comment, 2014)  
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Making thinking visible 
Strategy 2: Use of industry-leading simulation tools and 
smart phone/tablet apps.  
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Making thinking visible 
Strategy 2: Use of industry-leading simulation tools and 
smart phone/tablet apps.  

 
• Eases students into a deeper understanding of the 

mathematical equations and motivates them to learn 
the fundamental course concepts  
 

• Unexpected behaviour in the observed simulation results 
and even occasional (sometimes deliberate!) crashes 
lead to deeper exploration of course concepts. 
 

• educational applications (apps) for smart phones 
and tablets allow students to create knowledge and to 
interact with knowledge in new and exciting ways. 
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Making thinking visible 
ENGN2218 Video Demo (1 minute) 

 
 
 
 
 
 
 

This approach of using industry-leading simulation tools and apps 
was showcased as a 30 second video in the vox pops competition at 
The Higher Education Technology Agenda (THETA) 
Conference, Hobart, Australia, 2013. It was selected as one of 10 
winning entries.    
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Strategies for lecturers 
Pensieve is an object used to review memories (Harry Potter) 

 
 
 
 
 

 
 
 
Strategy 1: For really complex expert thinking 
steps/reasoning, watching parts of old lecture recordings can 
be an effective/efficient way. 
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Strategies for lecturers 
Strategy 2: Minimise time spent on teaching admin 
during semester while teaching. 

1. Course document/course 
policies 

2. Tutoring budget request 
3. Tutor selection/training 
4. Organising guest lecturers 
5. Software installation 

requests 
6. Textbook request 
7. Library reserve hold 

requests 
8. Mid-sem exam requests 
9. Final exam requests 
10. SELT requests 
11. Wattle website setup 
12. Mastering website setup 
13. Assessment items (labs, 

exams, quizzes etc.) 
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Undergraduate Research 
Systematic use of the cognitive apprenticeship model of 
learning can bridge the gap between undergraduate 
education and undergraduate research!. 

 
Published refereed research papers with 12/40 (30%) 
undergraduate students supervised in last 10 years. 

 
• Recent Example:  

• R. Pure and S. Durrani, "Computing Exact Closed-Form Distance Distributions 
in Arbitrarily-Shaped Polygons with Arbitrary Reference Point," Mathematica 
Journal, June 2015. to appear. 

• C. Wang, S. Durrani, J. Guo and X. Zhou, "Call Completion Probability in 
Heterogeneous Networks with Energy Harvesting Base Stations," Proc. 
International Conference on Telecomunications (ICT), Sydney, Australia, April 
2015, pp. 191-197. (invited paper) 
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Conclusions 
Cognitive apprenticeship model is an effective way to 
enable students to think critically and to develop expert 
thinking in the STEM disciplines. 

 
In this talk, we have looked at some strategies to make 
the process enjoyable for both students and lecturers. 
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Thank you for your attention! 
 

Contact Information: 
salman.durrani@anu.edu.au 

http://users.cecs.anu.edu.au/~Salman.Durrani/  

mailto:salman.durrani@anu.edu.au
http://users.cecs.anu.edu.au/~Salman.Durrani/
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