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ctive learning principles recognise that when students are actively engaged with their learning,
they are much more likely to understand the concepts. The more involved and engaged the student is with the program, the greater his or her level of knowledge acquisition and general cognitive development [1]. Another important finding that is emerging from current engineering education literature is the value of successful group collaboration project work for students’ personal and academic development. Such activities tend to maximise all the group members’ learning outcomes and have been
shown to promote higher individual achievement than competitive or individualistic approaches [1].

A

This paper describes an initiative that was undertaken to promote student engagement and improve
learning outcomes in two new core undergraduate engineering mechanics courses at the University of
the Sunshine Coast (USC). A set of low cost, hands-on, interactive models were developed for students
to use in small groups that demonstrated the underlying theory and helped them to better understand
the basic engineering mechanics principles.
Engineering Statics and Mechanics of Materials are foundation engineering courses that are traditionally regarded by many students as conceptually difficult and overly theoretical. Engineering students often experience substantial difficulties with foundation mechanics courses and it is widely noted in the literature that pass rates in typical foundation mechanics courses tend to be unacceptably low [8,9,10]. It
has been shown that poor performance in these early engineering courses causes many students to
lose confidence in their abilities and to consequently drop out of engineering programs.
A literature review was undertaken to identify successful teaching approaches that have been used to
improving student learning outcomes in foundation engineering courses. The review findings suggested that a more effective teaching strategy would be to move away from the typically over-complicated
text book approach to introducing relevant theory, and to simplify the concepts by using real-world examples that students can relate to. The use of simple, hands-on interactive models and activities to
demonstrate real-world concepts makes learning interesting and enjoyable for the students.
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The practical hands-on, interactive models were designed as real-world, authentic examples to demonstrate the underlying theory and principles in a way that students can relate to, and is easy for them to
understand. Students were observed to fully engage with the new practicals and they found them interesting and enjoyable.
A range of evaluation methods were used to gauge the effectiveness of the new practicals in achieving
increased student engagement, including classroom observation, standard course evaluation instruments, student surveys and analysis of assessment results. Although the new practicals were clearly
successful in improving the level of student engagement, teamwork and understanding, it is difficult to
make any substantial claims on the pedagogical benefits of using the hands-on, interactive models due
to a lack of reliable evidence. However, the final grades for students in both courses were substantially
better than typical results presented in the literature for similar foundation mechanics courses.
A comparison of student pass rates for the two new USC courses demonstrated that the pass rates
were higher than those achieved in similar international foundation engineering courses. Although
these results are very encouraging, there is as yet, still insufficient evidence available to make any substantial claims on the pedagogical benefits of using the hands-on, interactive models. However, the degree of student engagement and involvement while undertaking the practicals was clearly evident. This
paper illustrates that with a few materials and a little imagination, engineering practicals can be designed to promote more engaging and rewarding student learning experiences.
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