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What?  

Engineering laboratories are grounded in constructivist pedagogy; there is value in the 

experience of participating; this scaffolds learning and teaches unique skills (Feisel & Rosa, 

2005). The massification of higher education means we are welcoming more diverse students 

(Hornsby & Osman, 2014), ultimately producing engineers who better reflect the societies they 

design for. Maintaining pedagogically valuable laboratory experiences can be challenging with 

large cohorts. We discuss our approach for two separate laboratory curricula within Electronic 

Engineering for undergraduate students at DCU. Practicals for each module are facilitated by 

one academic (the module convenor), one technical officer, and three/four postgraduate 

demonstrators (usually Masters students). 

• EEG1004: Introduction to Electronics. 5 ECTS credits, year-long, ≈ 250 first year 

students (all engineering disciplines).  

• EEN1022: Digital & Analogue Electronics. 5 ECTS credits, semester 1, ≈ 200 second 

year students (Electronic and Computer Engineering, Mechatronic Engineering, and 

Physics).  

We focus on pedagogy as planned in the design of sessions and pedagogy as 

enacted/experienced (Nind et al., 2016) in the delivery. 

 

So What?  

With large classes, efficient laboratory design is critical. Detailed instructions/manuals provided 

in advance, highlight common mistakes and guide fault-finding, empowering students to help 

themselves. EEG1004 incorporates automatically graded “pre-laboratory” assessments; based 

on laboratory instructions so students arrive prepared (Rollnick et al., 2001) these are 

‘summative assessments with a formative flavour’ (Broadbent et al., 2018) providing timely and 

individualised feedback. 

 

It is difficult to know students individually in large classes, so pedagogical design addresses 

collective patterns of understanding, scaffolding students in developing mastery (Woollacott et 

al., 2014). Laboratories also offer active learning experiences which can be otherwise 

challenging to deliver in large cohorts (Felder, 1997), (Hornsby & Osman, 2014).  

 

Planning for failure is built into activity design; learning from mistakes is valuable (Edmunds & 

Leggett, 2024), but only if students can understand the cause and take this learning forwards 

(Molloy et al., 2020). This is balanced with keeping students motivated while waiting for help in 

large classes. Sessions are designed to minimize destructive or frustrating failure; circuits may 

not fully work, but will partially work, allowing students to locate errors more easily. 
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Circuit construction requires developing skills with unfamiliar technologies and processes. 

Scaffolding novices to develop competency starts with structured work to build familiarity, 

gradually increasing difficultly and complexity as students gain independence. Experts model 

the skills, reducing cognitive load on students (Atkinson et al., 2000). EEN1022 begins with a 

step-by-step cohort construction of the first circuit to increase confidence, ensuring early 

success for everyone. EEG1004 starts with “what you see is what you get” images of circuits. 

Later, circuit schematic diagrams are introduced, increasing in complexity throughout the 

module as students develop interpretation skills.  

 

The physical laboratory space is an invaluable pedagogical tool for developing identity and 

community among engineers (Winberg & Winberg, 2021). Students experience excitement and 

achievement when their constructed circuits work. Laboratories develop student feedback 

literacy; providing space to benchmark work and observe peer progress.   

 

Now What?  

Large group laboratories require compromise between the efficiency of rigidly structured 

procedural construction, and the development of higher-level skills such as independent 

investigation and creation (key to Bloom’s taxonomy and engineering accreditation). Both 

modules achieve this compromise by providing more structure initially and becoming more 

open-ended later. Laboratories are important for developing disciplinary specific skills 

(construction and fault-finding) and act as a learning forum. Students report enjoying 

laboratories; therefore, further investigation into pedagogy as experienced by our students is 

warranted as we continuing developing curricula.  
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