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Introduction 
 

Tutorials are a common complementary method of achieving student engagement with material 

covered in lectures, as students achieve deeper understanding by being involved in small group 

discussions. However, in an attempt to provide students with a taste of everything the industry has 

to offer, the Centre for Forensic Science at the University of Western Australia has until 2014 

conducted its undergraduate unit, Mysteries of Forensic Science, as a series of seminars by current 

industry professionals. This approach was implemented initially as a good opportunity to expose 

undergraduate students to many fields of forensic science from practising industry professionals. 

While links between universities and industry are largely seen as beneficial, particularly in 

research and development, simply inserting industry professionals into the role of undergraduate 

teacher may not be an effective way to introduce students to a subject area. 

 

In 2014 it was decided to introduce tutorials to the unit, to provide students with an opportunity to 

discuss and clarify material covered in lectures, as well as to allow for continuous feedback both 

from the teacher and peers. However, the desire to retain the diversity of industry professionals as 

speakers meant that only five tutorials could be introduced over the semester, with the entire 

cohort of students in attendance at each. It seemed that the lecture/tutorial format and the seminar 

series were incompatible. 

 

The purpose of this study was to evaluate an undergraduate unit taught almost entirely by industry 

professionals and the effect this had on student learning. Further, recommendations for the further 

restructuring of the unit for 2015 have been made based on student feedback, and are applicable to 

any undergraduate course having close ties to industry, and considering utilising these ties to 

expose undergraduate students to industry professionals. 

 

Background 
 
Lecture/tutorial format 
 

The traditional, didactic format of lecturing in university teaching has been defined as “…the 

continuous exposition by one person for approximately 50 minutes to a largely passive recipient 

audience.” (Butler, 1992). This form of information dissemination has been the principal mode of 

conveying information to large audiences since the beginning of history, and continues to be the 

most common method of teaching adults (Bligh, 1972). The reasons for this are many, and mostly 

have to do with the economy of lecturing. In terms of time and university funding, a single lecture 

to a large group is far more economical, from the perspective of a university (Costin, 1972). 

Depending on the objectives of the lecturer, lecturing can be an effective method of teaching, 

having been found to be as effective as any other form of information dissemination (Bligh, 1972). 

However, if the objective of the lecturer is to go further than the simple dissemination of 

knowledge, into promoting thought, changing attitudes, or teaching behavioural skills, lecturing 

has been found to be relatively ineffective, due to its passive nature (Bligh, 1972). 

 

In order to augment lectures to achieve information dissemination as well as the promotion of 

thought, change of attitudes and teaching of behavioural skills, other approaches to teaching need 

to be included (Brown, 1989, p. 458). This augmentation can be included in the lecture itself, 

involving some form of student participation, at the very least by providing students with a printed 

handout (Butler, 1992), and ideally by presenting a completely interactive lecture (Steinart & 

Snell, 1999). However, the most commonly used augmentation to lectures, for the purposes of 
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providing student interaction and participation in small group discussions, is the tutorial (Sweeney, 

O’Donoghue & Whitehead, 2004). Tutorials give students the opportunity to practise and apply 

their learning, and motivate students to think creatively about issues raised in lectures (Keddie & 

Trotter, 1998; Sharma, Millar & Seth, 1999; Widdison & Pritchard, 1995). Tutorials also give 

teachers an opportunity to continuously check students’ understanding through student feedback 

(Dawson, 1998; Race, 2001). This interaction is argued to be vital to the students’ learning process 

(James, 1978), as the teacher becomes a facilitator to learning, in contrast to the more traditional, 

didactic role of the lecturer (Cox, Clark, Health & Plumpton, 2000; Gremler, Hoffman, Keaveney 

& Wright, 2000; Hake, 1998; Margetson, 1999). Attendance at tutorials has been found to improve 

student learning. For example, Sharma, Mendez and O’Byrne (2005) saw a marked improvement 

in exam results from students who attended tutorials, particularly in exam questions that were 

deemed qualitative concept questions.  

 

For the purposes of this study, the lecture/tutorial format is considered as the ‘traditional’ 

university teaching model, specifically involving a weekly lecture and a weekly tutorial (Dowling, 

Godfrey & Gyles, 2003). The lecture is in the form of a large group didactic lecture, in which key 

information is disseminated, while the tutorial facilitates small group discussion on the 

information presented in the lecture. Along with this traditional lecture/tutorial format, are related 

resources available to students, specifically lectures recorded and available online, a unit reader or 

textbook, and frequent feedback from a familiar tutor. With the vast majority of undergraduate 

courses taught in this format, students come to expect the format and associated resources in all of 

their units. 

 

University-industry links 
 

Universities worldwide are adapting to a demand for relevant, real-world, industry-based research, 

training and education. As part of the commercialisation and commodification of universities due 

to a shift from universities as elite institutions to mass recruiters, a significant point of university 

branding and marketing is work-integrated learning (WIL) and job-ready graduates (Ali-

Choudhury, Bennett & Savani, 2008). The importance of work-integrated learning is increasing in 

universities at the expense of purely disciplinary-based education, as employers demand industry 

ready graduates (Harman, 2004). In most cases, this is reflected in university-industry 

collaborations in graduate research and education rather than undergraduate, with increasing links 

to industry found to be a positive for graduate research students (Harman, 2004). To date, very 

little study has been done on the effects of university-industry links in undergraduate teaching and 

learning. 

 

From the point of view of industry, new knowledge and technologies cannot always be developed 

in-house due to the fast pace required of such developments to keep a particular commercial 

organisation competitive. The attainment of such knowledge and technologies from external 

sources such as universities has long been identified as beneficial to a firm in a competitive 

industry (Conner & Prahalad, 1996; Hamel, 1991). The more competitive the industry, the less 

time and resources a firm can spend on developing and innovating new ideas and technologies 

(Lambe & Spekman, 1997; Swan & Allred, 2003). The link between universities and industry can 

be crucial to a firm’s success, and is increasingly used in industry (Mowery & Shane, 2002; 

Perkmann & Walsh, 2007). Industry partners who utilise university collaborations have been 

found to not only value the finished product, that is, the university-developed technology, but also 

the capacity building and learning which is facilitated by the industry-university relationship 

(Perkmann & Walsh, 2007). 
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In terms of research, universities and industry collaboration in research commercialisation is 

becoming more and more common, from a peripheral activity to an important source of major 

funding for universities, when government funding of research may be in decline (Bokor, 2012; 

Cyert & Goodman, 1997; Meyer-Krahmer and Schmoch, 1998). It has been found that apart from 

securing additional research funding, universities highly value the bi-directional exchange of 

knowledge with researchers in industry (Meyer-Krahmer & Schmoch, 1998). Links between 

university and industry are also of benefit to students, particularly research students, as it has been 

found that research students who have collaborated with industry partners benefit from industry 

funding, professional development opportunities and better access to training, equipment and 

supervision (Harman, 2004). For example, in an initiative designed by government to produce 

industry-ready research graduates, make graduates more attractive to industry, and to promote 

university-industry collaborations, the Australian Cooperative Research Centres were founded. 

These centres promote research and development in partnership with industry, to strengthen the 

link between research organisations and industry (Harman, 2004). Conversely, universities may 

find themselves competing with industry both in research commercialisation and in specialised 

training, such as the accounting industry, which already offers such specialised qualifications as 

Certified Practising Accountant (CPA) (Bokor, 2012). 

 

In terms of undergraduate teaching and learning, universities are becoming more industry focused, 

with aims to produce job-ready graduates with applicable, industry relevant training (Choy & 

Delahaye, 2009). As a result, traditional university teaching practices have had to be expanded to 

allow for work-integrated learning, in which students learn skills and knowledge that is directly 

applicable to their future in the workforce. Choy and Delahaye (2009) found that during the 

development and implementation of a ‘boutique’ curriculum catering to the Queensland 

Community Services and Health Workforce Council, work-integrated learning provided students 

with deep learning and an appreciable direct application of that learning to the workplace. The 

steps taken in order to create this curriculum required flexibility in the university in relation to 

curriculum design whilst maintaining academic standards, extensive input from the organisation in 

terms of required content and that the learning is appropriate and applicable to workplace culture. 

In sum, the process proved to be complex and time consuming, but the end product was beneficial 

to students, and the relationship between the university and the organisation involved (Choy & 

Delahaye, 2009). 

 
As demonstrated, it is widely observed and accepted that university-industry relationships are 

increasing. The nature of these relationships is highly variable, from partnerships to research and 

develop new technologies for use in industry, to training of those already in the workforce, to 

providing students with opportunities to graduate from university ‘work-ready’. Due to this 

variability in university-industry relationships, their management can prove to be difficult, 

especially as each relationship is unique (Choy & Delahaye, 2009; Cyert & Goodman, 1997; 

Perkmann & Walsh, 2007). The variety of industries involved and a lack of protocol for expansion 

for unit coordinators, lecturers and tutors can lead to difficulties in effectively implementing work-

integrated learning in undergraduate courses. Thus, many undergraduate courses may seek to take 

advantage of industry links without established protocols. This paper details a case-study of one 

such undergraduate course.  

 

Mysteries of Forensic Science unit background 
 

The Mysteries of Forensic Science (FNSC2200) unit at The University of Western Australia is the 

only undergraduate unit offered by the Centre for Forensic Science (CFS). The aim of the unit is to 

introduce undergraduate students to the many fields within the forensic sciences represented by 
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practising industry professionals, and to introduce them to opportunities in postgraduate study and 

research at CFS. The unit is a ‘broadening’ unit and is not in itself expected to lead to job 

opportunities, nor does it form part of the requirements for any particular major. 

 

As CFS has expanded through the addition of academics in new fields within forensic science (for 

example, food science, digital forensics), FNSC2200 has become more and more broad. In an 

attempt to include information from every academic and every facet of forensic science which the 

Centre has to offer, FNSC2200 has become something of a seminar series, with 26 one hour 

lectures over 13 weeks, spoken by a minimum of 16 different lecturers. As a result, there are 

minimal opportunities for students to discuss and clarify topics raised in lectures, and there is no 

single lecturer who is a “familiar face” to whom they can direct their enquiries. 

 

Student feedback results over the past few years have indicated students’ dissatisfaction with this 

format, which is also reflected in their marks for assessments and the final exam. In the long term, 

this is also a concern for CFS, as it may result in fewer undergraduate students with an interest in 

the forensic sciences matriculating through to the Graduate Certificate, Graduate Diploma, 

Masters and PhD offered at the Centre. 

 

In an effort to combat this, the unit is being redeveloped with students’ concerns in mind, whilst 

maintaining established ties to industry. Lectures have been pared down to only four lectures each 

in each of five main topics in the forensic sciences – anthropology, archaeology/entomology, 

chemistry, DNA analysis, and crime scene investigation. Remaining contact hours were given to 

the introduction of five tutorials, one for each of the main topics. It was hoped that the tutorials 

will allow students to revise each topic, facilitate discussion and give feedback to the unit 

coordinators from assessment in the form of an in-class quiz.  

 

Methodology  
 

Research sought to compare student enjoyment, understanding and value in the same unit from the 

old seminar style format to the new, simpler format. In order to achieve this, two questionnaires 

were developed, one for 2014 students of FNSC2200 and one for past students. Two hundred and 

seventeen students responded to the questionnaire, 38 students from pre-2014 cohorts, and 179 

from the 2014 cohort. The questions were the same, with the exception of question two, in which 

the tense was adjusted depending on the survey. The questions asked were as follows: 

 

1. I found lectures to be engaging and interesting 

2. Tutorials were/would have been a beneficial addition to the lectures 

3. I had adequate opportunities for discussion, clarification and feedback 

4. I was encouraged to participate 

5. The lecture complemented one another 

6. I value learning from practicing industry professionals 

7. I would have preferred an overview of more fields within the forensic sciences 

8. I would have preferred a more in depth understanding of the core fields of the forensic sciences 

9. I would like to pursue studies in forensic science at the postgraduate level 

10. Overall, I am glad I chose this unit 

 

Students were asked to indicate their agreement with the above statements on a five-point Likert 

scale from strongly to strongly agree and unable to comment. Two open questions were then asked 

of the students:  
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1. What were the best aspects of FNSC2200? 

2. Please list any suggestions that will help improve FNSC2200. 

 

The 2014 students completed a paper survey in class during a tutorial in order to maximise student 

responses. The past student survey was administered online through Survey Monkey, with an email 

invitation to participate sent to past students’ university email accounts. All surveys were 

anonymous and completed voluntarily. 

 

These survey responses were then compared in order to evaluate the effect of adding tutorials to a 

previously lecture only unit and the importance students placed on lectures given by industry 

professionals, and the effect of this dominance of lecturers from outside the university on their 

learning. Responses to the first ten questions are presented as percentage of respondents who 

selected each level of agreement to each statement. Responses to the two open ended questions 

have been presented as word clouds, with each word’s size relative to its prevalence in the 

responses. 

 

Results 
 

No significant difference was found between responses from past students and students from the 

2014 cohort (Table 1), and so the following results have been amalgamated for the two groups. 

The reason for the lack of a significant change in opinion from one unit format to another can be 

explained by the size of the change in format. Only five tutorials were introduced over the 

semester, and due to staff and time constraints, no repeat tutorials could be run, and so rather than 

facilitating small group discussion, the tutorials were more focused on assessment and 

housekeeping between the unit coordinator and the entire cohort.  

 

Table 1: Percentage agreement to the ten survey statements  

between pre-2014 students and 2014 students 

 
Disagree (%) Neutral (%) Agree (%) 

Question 
pre-2014 2014 pre-2014 2014 pre-2014 2014 

1 5.26 7.26 2.63 18.99 92.11 72.63 

2 13.16 17.88 18.42 22.91 68.42 59.22 

3 55.26 32.4 18.42 40.22 26.32 27.37 

4 34.21 34.64 23.68 39.66 42.11 25.7 

5 18.42 12.29 21.05 33.52 60.53 53.07 

6 2.63 2.79 2.63 10.06 94.74 87.15 

7 52.63 28.49 31.58 38.55 15.79 32.4 

8 21.05 18.99 21.05 32.4 57.89 48.04 

9 47.37 44.69 21.05 30.17 31.58 24.58 

10 15.79 6.15 0 20.11 84.21 72.63 

 

Agreement to statements 
 

Students’ agreement to the ten statements are detailed in Figure 1. The three statements that 

received the most positive agreement from students were one, six and ten: I found lectures to be 

engaging and interesting; I value learning from practising industry professionals; and, overall, I am 

glad I chose this unit. The three statements that received the most negative agreement from 

students were three, seven and nine: I had adequate opportunities for discussion, clarification and 
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feedback; I would have preferred an overview of more fields within the forensic sciences; and, I 

would like to pursue studies in forensic science at the postgraduate level. These results indicate 

that students found the unit to be engaging and interesting, particularly those lectures given by 

practising industry professionals. However, students did not feel that they needed the broad 

overview of forensic sciences that they received, but would rather focus on the core fields of 

forensic science (for the purposes of this unit, defined as crime scene investigation, forensic 

anthropology/archaeology, forensic DNA analysis, forensic chemistry and forensic entomology). 

These core fields could perhaps be better covered by Centre for Forensic Science staff. 

 

 
 

Figure 1: Respondents’ agreement to the ten statements above 

 

Responses to open ended questions 
 
Responses to the two open ended questions confirmed and clarified the results of the ten previous 

statements. These responses are detailed in Figures 2 and 3. Seventy-one students specifically 

mentioned the lectures given by police officers as the best aspect of the unit, with a further 

fourteen mentioning industry professionals and seven mentioning lectures given by experts. This 

gives a total of 42.4% of students who responded to the question “What were the best aspects of 

FNSC2200?”, with a specific mention of industry professionals, experts or the police force. 

 

Conversely, responses to the request “Please list any suggestions that will help improve 

FNSC2200” consisted overwhelmingly of suggestions to what has been categorised as ‘traditional’ 

lecture/tutorial format aspects of university teaching and learning. Sixty-three respondents 

mentioned smaller, more frequent tutorials, 48 suggested all lectures be recorded and made 

available to students. Similarly, 24 respondents suggested more online, Learning Management 

System materials, with a further 20 specifically suggesting weekly readings or at least lecture 
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notes be made available to students. In total 83.8% of respondents suggested ‘traditional’ 

lecture/tutorial format aspects be included in Mysteries of Forensic Science. 

 

 
 

Figure 2: Wordle word cloud indicating the most common terms students  

used in response to “What were the best aspects of FNSC2200?” 

 

 
 

Figure 3: Wordle word cloud indicating the most common terms students used  

in response to “Please list any suggestions that will help improve FNSC2200” 
 

Discussion  
 

Results from the administered survey clearly show that students of FNSC2200, Mysteries of 

Forensic Science, find lectures given by industry professionals to be important, engaging and 

interesting. Students recognise the importance of university-industry links and appreciate the 

opportunity to learn from those practising in the field that they may want to go into after 

university. 
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However, it has also been found that the removal of those aspects of university teaching which 

were sacrificed to allow for a maximum amount of guest lectures from practising forensic 

professionals have negatively affected students’ experience in the unit. In response to the survey 

questions, students acknowledge that they require the flexibility of recorded lectures available 

online, a unit reader or text and frequent small group tutorials to facilitate discussion, clarification 

and feedback. 
 

The positives and negatives of the unit, as seen by students, are in fact linked. Lectures could not 

always be recorded and made available online due to sensitive material. To combat this, students 

were told that attendance at lectures was compulsory, however lecture attendance was not recorded 

and many students felt it was unreasonable to expect them to be able to attend all lectures, as 

reflected in written feedback. The number of visiting lecturers teaching the unit, who would not 

always be able to provide a lecture topic in advance of the semester, made the compilation of 

lecture notes or a unit reader difficult. Time constraints, due to the number of lectures over the 

semester, meant that only five tutorials could be included, and staff constraints meant that repeat 

tutorials were not possible. As such, tutorials took place infrequently, with the entire cohort 

present (about 200 students) and could not adequately facilitate small group discussion. 
 

A compromise clearly needs to be reached between two extremes of undergraduate teaching: a 

seminar series style format which showcases many facets of the subject and the university’s close 

ties to industry, and a lecture/tutorial style format taught by one lecturer. Both styles have their 

advantages and disadvantages for student learning and are ideally combined to give the most 

advantages to students. This case study has shown that students require frequent small group 

discussion and flexibility, and that they appreciate engaging with industry professionals. 
 

Recommendations 
 

The recommendations borne out of this case study and relevant for any undergraduate course that 

utilises close ties to industry are: 
 

• Divide the course into sections and have the unit coordinator give an introductory lecture to 

each section. In this case, the sections would be each of the five core fields of forensic science. 

This introductory lecture would be complemented with a chapter from a textbook to read and 

in-class discussion. Further, it will allow students to understand the context of guest lectures. 
 

• Have the unit coordinator introduce each guest lecturer, reminding students of where the guest 

lecture fits into what they learnt in the introductory lecture, providing continuity and allowing 

students to become familiar with the unit coordinator, who they will go to for help if needed. 
 

• Rigorous communication with guest lecturers throughout the year is required to maintain 

continuity between lectures and to compile a unit reader for students. If each lecturer suggests 

one journal article or book chapter which would complement or demonstrate what they will say 

in a lecture, students can benefit from further clarification and resources to study from. 

Providing each guest lecturer with a copy of the introductory lecture for their section of the 

course will allow them to understand where they might fit into that section, and to lecture 

accordingly. 
 

• Frequent small group tutorials have been demonstrated to be beneficial to student learning. In 

this case study, it has been shown that students also recognise the importance of small group 

discussion. Weekly tutorials should not be sacrificed for further guest lectures. 
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Conclusion 
 

University-industry links are growing ever stronger and more varied, as the benefits to both parties 

are increasingly recognised. As a follow-on effect, universities are increasingly marketing 

themselves to potential undergraduate students as offering courses that produce real world, job-

ready graduates from such innovative teaching techniques as work-integrated learning. As a result, 

the ties between universities and industry are being increasingly utilised to provide teaching and 

experience to undergraduate students, in addition to postgraduate research. 

 

This study demonstrates a case in which industry professionals were perhaps over-utilised as 

undergraduate teachers, with a detrimental effect on student learning due to the sacrificing of 

lecture/tutorial benefits such as small group discussion, recorded lectures and a unit reader. Results 

indicated that students appreciate and acknowledge the benefits of learning from practising 

industry professionals; however, they overwhelmingly supported the reintroduction of tutorials, 

recorded lectures and a unit reader. It has been found that rather than one extreme or another, that 

is; a seminar series style format of guest lecturers versus an entirely unit coordinator lectured unit, 

ideally the benefits of both are provided to students. This can be achieved by reaching a balance 

between guest lectures and lectures from the unit coordinator, increased communication with guest 

lecturers to ensure continuity and to create a unit reader, and frequent small group tutorials. 
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