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Standard examinations in the UK

•Written examinations

•Time limited

•Often an element of question 

selection (eg select one from two)

•Closed book

Friday 12th May 2006: 

14.00 to 14.30

Answer ONE question 

from each section.



A Traditional Question

A typical question on the

characteristics of a fibre 

Bragg grating



Typical questions

Limitation

• Can get caught up in the maths

• Ask questions about simplified models (eg planar waveguide rather than 

optical fibre)

• Do not necessarily probe understanding of real optical systems

• Propagation of light in fibre and photonic structures provide examples of 

such situations



Computers in exams

Requirements of the questions

• The student should not need specialist knowledge of 

computer program to manipulate or extract data from the 

model

• It should allow the student to address real optical systems

• It should allow the examiner to probe the understanding of 

real optical systems

Software adopted was Matlab

• Many students familiar with this package

• Easy to manipulate parameter values 

• Easy to generate graphical output



Implementation - practicalities

Security and integrity

• Computers to be used under examination conditions

• Computer to be blocked from communications (though network access may be 

needed by the software)

• Computer “desktop” to be clean

• Limited “write” permission required

• Commercial product NetOps School 4 was used – but required significant 

support from our ICT staff.



Implementation

Initial approach

• Introduce for one of the option courses (Photonics Structures)

• Weave use of computer into traditional examination style

• Student provides “answers” as handwritten work in answer book

• Provide second choice question as a standard exam question.

Preparing the students

• Provided class sessions working through problems presented in same 

manner as the “exam”

• Offered training sessions on using the software



The question (2006)

Note that the question

• still asks for demonstration of the 

students’ knowledge

• still asks for demonstration of key 

manipulation/calculation

• uses the software to model much 

more involved optical systems

»Two gratings

»Adjust parameters for 

different applications

Need to remember that the 

students can view the code.



The answers

Increasing irradiation of second grating

Students must then interpret these



First experiences

From the students

• Students are very open to new forms of assessment

• The exam format was not too different

• No negative comments about the format or process

From Staff

• Gives greater latitude of the questions that can be set

• Still differentiates student knowledge, understanding and interpretation

• Setting up is more involved that initially anticipated



First experiences (2)

From the results

• All students attempted the “computer” questions (15 students)

• Average mark was maintained at a level typical of previous MSc 

examinations (perhaps a bit higher…)

• Two students failed



Further examinations

2007

• 60% of students took this question

• Average mark lower than 2006



Further examinations

2008

• 25% of students attempted this 

question

• Average comparable with 2007



Summary

We have introduced the use of computers in exams which

• have had acceptable uptake with the students

• have overcome the practical issues of security

• allow staff to probe understanding in new and alternative ways

• allow us to set questions around real physical situations/systems

We are looking into extending this to further exams.


