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EXECUTIVE SUMMARY: RESEARCH REPORT NO 4

Background to the Report
What is the Bridging the Gap Project (BtGP)?
BtGP is an innovation 1 in pre-service teacher education involving student teachers of secondary
science undertaking a short-term STEM 2 industry engagement experience. The project is jointly
funded by the Department of Industry and Skills and Flinders University.
Project Vision
To investigate the potential to increase secondary school student interest in STEM by forging
connections between different communities of practice namely university teacher education,
schools, centres of innovation, business and industry and government departments by engaging
preservice teachers in an industry placement (see Figure 2 Page 9).
Project Objectives
 Equip a cohort of future STEM teachers with the skills and confidence to build effective and
sustainable partnerships with industry, congruent with a spirit of enterprise;
 Strengthen these teachers’ ability to interpret and translate how STEM is utilised in the
workplace into inspiring and stimulating contexts for students;
 Enhance these pre-service teachers’ capacity to innovate and create new curricula and
resources for the learning and teaching of secondary science that is congruent with creative
problem-solving and contemporary science;
 Enable a shift in secondary school students’ mindset regarding the relevance of STEM in society.
Project Structure
The project occurs in three-stages.
Stage 1: create and maintain a web-based platform of resources;
Stage 2: preservice science teachers undertake a STEM industry placement for 3 weeks at 4 hours
per week and subsequently develop units of work (see Figure 5 Page 13); and
Stage 3: preservice teachers undertake final teaching practicum in STEM-focused school.
Four cohorts of student teachers are cycling through the project stages (see Figure 1 Page 8.)
Cohort 1: commence Stage 2 in October 2016 and Stage 3 in May 2017;
Cohort 2: commence Stage 2 in October 2017 and Stage 3 in May 2018;
Cohort 3: commence Stage 2 in October 2018 and Stage 3 in May 2019; and
Cohort 4: commence Stage 2 in October 2019 and Stage 3 in May 2020.

1

Innovation in an education context is defined as the process of assembling and maintaining a novel alignment of ideas, practices and actors to respond
to site-specific issues and or to pursue a vision (Tytler, R., Symington, D., Smith, C. and Rodrigues, S.(2008) An innovation framework based on best
practice exemplars from the Australian School Innovation in Science, Technology and Mathematics (ASISTM) Project Canberra: Common wealth of
Australia.
2
STEM refers to Science, Technology, Engineering and Mathematics.
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Research Method and Plan
Question: “What is the relationship between pre-service teacher industry engagement,
entrepreneurial creative thinking and secondary student engagement and entry into STEM”.
Data Collection
Stage 2: pre-service teachers respond to a purpose-designed questionnaire and focus group
interviews, pre and post the industry experience.
Stage 3: secondary school students respond to the PISA 3 2006/2015 attitudes, engagement and
motivation in science inventory, pre and post the preservice teacher practicum. Interviews were
conducted with mentor teachers and focus groups with pre-service teachers post the teaching
practicum.

Foci for Research Report No 4
Stage 3: School Placement Results: Cohort 2
Findings concerning the Pre-service teacher
1. Secondary students (n= 303) and mentor teacher(n=17) perspectives
 The secondary students held positive perceptions of the student teachers;
 The emphases for the secondary student were on the pre-service teacher making connections
between science concepts and everyday life as well as on helping them to view science more
favourably;
 The mentor teachers considered that the units of work developed by the student teachers
were of excellent quality, included elements of creative thinking, involved innovative
approaches and made proficient links to science as a human endeavour; and
 Connections with STEM industries were viewed as context and opportunity dependent.
Findings concerning the Secondary School Students
2. Secondary students’ survey results (Full Cohorts)
Responses to 14 dimensions of the PISA motivation inventory were compared with 2006 and 2015
state and national means both pre (n= 213) and post (n=308) the pre-service teacher practicum.
Dimensions surveyed Enjoyment of science, Science self-efficacy, General value of science, Personal
value of science, Science-related activities, Preparation for a science-related career, Informed about
science-related careers, Future-oriented science motivation, Science uses Interaction activities,
Science is hands-on, Science uses investigations, Science focuses on models or applications,
Instrumental motivation for science and Science self-concept.
 On all 14 dimensions the mean per cent agreement was higher following the pre-service
teachers’ practicum than prior to their visit except for Science is hands-on where it remained
the same.
 The mean percentage agreement both pre and post the practicum, are higher than or the
same as the 2006 PISA state and national means on all 14 scales except for Informed about
science-related careers.
3

PISA stands for the Programme for International Student Assessment conducted among OECD nations in Science, Mathematics and Reading in three
yearly cycles.
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 On all measurable scales, except for Science uses investigations, the mean percentage
agreements following the pre-service teachers’ practicum are higher than the 2015 PISA
state and national mean per cent agreement.
3. Secondary students’ survey results (Matched sample)
In a matched sample of n= 108 cases a paired sample T-test revealed 5 dimensions to be highly
significant pre to post viz: Science uses investigations, Future-oriented science motivation, Selfconcept in science, Self-efficacy in science and Science-related activities.
4. Latent Variable Path Modelling results (n=303)
The dimensions of Future-oriented science motivation, Self-concept in science and Self-efficacy in
science, along with Instrumental science motivation were large indicators of students’ attitudes
towards science which in turn was a large predictor of future STEM career intention.
Further, Science-related activities and Science uses investigations were medium to large indicators
of students’ perceptions of science activities, which in turn was a large predictor of students’
attitudes towards science.
Perceptions of the BtGP pre-service teacher was a medium to large predictor of secondary
students’ perception of science activities as well as students’ attitudes towards science which in
turn was a large predictor of students’ future STEM career intention.
Bridging the Gap project is impacting South Australian secondary students’ attitudes, engagement
and motivation in STEM, signifying an important role for an industry engagement, among preservice teachers of secondary science.
Stage 2: Results on Completion of Industry Engagement: Cohort 3
Fifteen preservice teachers engaged with six industry partners viz Human Services, SIMEC Mining,
BAE Systems, APA Australian Gas Works, SA Power Networks and SAGE Automation.
5. Pre-service teacher survey results pre and post industry engagement
Dimensions surveyed: Creativity in STEM, View of STEM, Teaching & learning and Confidence.
For Cohort 3: In all dimensions the per cent agreement increased pre to post with the greatest
change observed in Confidence, followed by Teaching and learning, then View of STEM and finally
Creativity in STEM. The largest raw score post industry engagement was for View of STEM. For
Cohort 3, the post per cent agreements in all four dimensions were the highest of the three cohorts
viz: Cohorts 1, 2 and 3.
6. Pre-service teacher survey results: the three Cohorts compared
With each cohort of Bridging the Gap project, the execution of the industry engagement positively
impacted the pre-service teachers to an increasing degree.
For the three cohorts combined (n= 51), the largest difference pre to post is for View of STEM. This
helped to positively shape future orientations to learning science in secondary students.
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1. PURPOSE OF THE REPORT
This paper reports on the outcomes of Stage 3 with Cohort 2 and progress made on the completion
of Stage 2 with Cohort 3 of a three-stage project entitled Improving student interest in STEM through
Preservice Teacher Industry Engagement: Bridging the Gap between knowledge creation and its
application in industry and society (herein referred to as Bridging the Gap Project: BtGP) funded by
the South Australian Department of Industry and Skills (primary sponsor) and Flinders University,
Adelaide Australia.
A diagram indicating the cycles of the BtGP and its respective stages is depicted in Figure 1. A red
hash indicates the stage and cohort of preservice science teachers reported on in this paper. Further,
where applicable, the findings of the three cohorts combined for a given stage are provided.

Figure 1: Stylised diagram showing three cycles of Bridging the Gap Project (BtGP), represented by three
cohorts of pre-service science teachers from June 2016 through to 2019.

The project elaborates four objectives. These are to:
(1) Equip a cohort of future STEM teachers with the skills and confidence to build effective and
sustainable partnerships with industry, congruent with a spirit of enterprise;
(2) Strengthen these teachers’ ability to interpret and translate how STEM is utilised in the
workplace into inspiring and stimulating contexts for students;
(3) Enhance these pre-service teachers’ capacity to innovate and create new curricula and resources
for the learning and teaching of secondary science that is congruent with creative problemsolving and contemporary science; and
(4) Enable a shift in secondary school students’ mindset regarding the relevance of STEM in society.
The outcomes of Stage 3(School Placement) for Cohort 2, and progress made in Stage 2(Industry
Engagement) with Cohort 3, are reported against these objectives.
Novel Alignment of Communities of Practice: Defining innovation in the context of BtGP
In the education context an innovation may be defined as “the process of assembling and maintaining
a novel alignment of ideas, practices and actors to respond to site-specific issues and/or to pursue a

Final report No.4 to DIS on outcomes of Stage 3: Cohort 2 and completion of Stage 2: Cohort 3

BtGP team

8

vision” (Tytler, Symington, Smith & Rodrigues, 2008). A diagram depicting the novel alignment of
players and communities of practice within the BtGP is given in Figure 2.

Figure 2: The various communities of practice assembled to pursue a vision. NB: To investigate the potential
to increase secondary school student interest in STEM by forging connections between university teacher
education, schools and business & industry by engaging pre-service science teachers in short term STEM
industry placement.

Since each stage of the project is interdependent on every other stage, the project is best viewed in
its entirety as an integrated, interacting system or whole. The synergy arising from different
communities of practice working together at every stage of the project, has the likelihood of giving
rise to outcomes that are more than the sum of any individual stage or part. Consequently,
information in this report builds on findings gathered from across the different communities of
practice and are considered in relationships to Cohorts 1, 2 and 3.
1.1 Principal foci for reporting
The foci for reporting are students in secondary schools, mentor teachers and preservice teachers.
1.2 The stated Project requirements
Cohort Two Stage 3: Placement of pre-service teachers in STEM Industry focused schools
The implementation of the third stage of BtGP requires that at least ten preservice teachers:
•
•

undertake their final six-week practicum in a school with an established industry partner;
are mentored by schoolteachers with experience in industry partnership along with the creating
innovative science learning and teaching practices in order to assist pre-service teachers trialling
the curriculum and teaching resources developed during Stage 2 of the project.

Finally, mentor teachers engaging with industry partners are to be:
•

invited to participate in a half-day conference to enable dialogue between the University and
schools regarding the proposed industry engagement.
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Cohort Three-stage 2 Progress:
communities of practice

Industry Engagement and ongoing communication between

The implementation of the second stage of BtGP involves selected pre-service teachers of secondary
science:
•
•

•

being placed with a STEM industry partner for a period of three weeks for approximately four
hours per week supported by University Personnel;
engaging with STEM business partners with the goal of developing units of work and other
teaching resources that showcase STEM as a human endeavour in line with the Australian
Curriculum applicable for students in schools; and
gaining contextual knowledge in order to innovate learning and teaching through the translation
of workplace STEM into inspiring and stimulating contexts for students in schools.

2. THE RESEARCH METHOD AND PLAN
The overarching research question for the project is “What is the relationship between pre-service
teacher industry engagement, entrepreneurial and creative thinking and student engagement and
entry into STEM”.
The research schema for Stage 2 and Stage 3 in BtGP for cohorts two and three is given in Figure 3.
Stage 2– STEM Industry Engagement

Pre

Post

Questionnaire
and Focus Group
– Pre-service
Teachers

Questionnaire
and Focus Group
– Pre-service
Teachers

Questionnaire–
Industry Experts

Questionnaire–
Industry Experts
Questionnaire
Research
Scientists

Stage 3 – Pre Service Teacher
Placement

Post

Pre

Focus Group –
Pre-service
Teachers
Telephone Survey–
Mentor Teachers +
field notes booklet
Questionnaire
School
Students

Questionnaire and
Focus Groups–
School Students

Figure 3: Stylised view of the research plan for Stage 2 and Stage 3 of BtGP

2.1 Stage 3:
2.1.1 Description of Populations under survey: Cohort 2.
Pre-service teachers
Twelve BtGP students in cohort 2 completed their final year teaching practicum. Nine students
undertook an 8-week block and three a 10-week extended placement. Two of the extended
placements were undertaken in rural areas and one in the city. The 12 students were distributed
across 11 schools, with one metropolitan school taking two BtGP students. Of the 11 schools
involved, six were Department for Education schools, three Catholic and three Independent.
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Secondary School Students
Survey data were collected from secondary students in three of the project schools. Seventy-two
secondary students answered the pre-survey and 54 secondary students the post-survey in cohort 2.
However, given the smaller sample, secondary student survey results from cohort 2 were combined
with those from cohort 1 enabling in-depth analyses to occur.
Combined Cohorts 1 & 2
The combined number of students answering the survey prior to the practicum was 213. Of these 90
were female and 123 were male. The number of students answering the survey post-practicum was
303. Of these 148 were female, 155 male and with 2 not indicated. Thirteen schools were involved
in the pre-survey and thirteen in the post-survey. One school provided pre-survey data only and
another school post-survey data only. Survey data were collected both online and by paper
depending on individual school and teacher preference.
The number of matched respondents pre to post is 108, with a Power = 0.8 able to detect mediumsized effects at the critical level of α =0.05 (Cohen, 1992). Consequently, these data have been used
to conduct significance testing, documented in this paper.
All survey data incorporating un-matched cases pre and post are reported against the National, and
State PISA means and values for both PISA 2006 and PISA 2015 where applicable. These data are
being used in structural equation modelling procedures. Causal path models currently being
hypothesised and tested are presented in this paper and will be used in the development of
publishable papers.
Mentor teachers
In each school, BtGP student teachers were supported by one or more mentor teachers. In the
combined cohort 17 mentor teachers, 6 of whom were from cohort 2, participated in a one-on-one
interview conducted by telephone or face to face. Of these, 14 were from DfE schools, one from a
Catholic school and five were from country schools.
Of those interviewed, the number of years of teaching experience ranged between one and 42 years,
with a mean of 21.4 years teaching experience. Seven were male and 10 were female. All
interviewees had a science teaching qualification except one. Two mentor teachers held a PhD
qualification in science.
2.1.2 Methods of Data Collection and Instruments used
Secondary School Students
As for Cohort one, Items from the PISA 2006/ 2015 survey relating to students’ attitudes, engagement
and motivation in science were used in developing the secondary student questionnaire. In
particular, items from the following dimensions, were used. These dimensions grouped by category
are:
Student Views of Science
• Enjoyment of Science,
• Science self-efficacy,
• General value of science,
• Personal value of science, and
• Science-related activities
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Careers and Science
• Preparation for a science-related career,
• Informed about science-related careers, and
• Future science motivation
Teaching and Learning Science
• Science uses Interaction activities,
• Science is hands-on,
• Science uses investigations,
• Science focuses on applications,
• Instrumental motivation for science, and
• Science self-concept.
Secondary students responded to survey questions on a four-point Likert scale, scored from zero to
three. A diagrammatic representation is given in Figure 4. Means above 1.5 are positive. Means below
1.5 negative.

Figure 4: Stylised representation of Likert scale used in scoring student survey data

Further, secondary students were invited to answer five questions relating to the interactions with
their pre-service teacher and views of science. These five questions were interspersed at various
points in the survey. The questions and findings for these are given in Table 1.
Mentor Teachers
Mentor teacher interviews invited discussion around aspects of the pre-service teacher’s placement
and their unit of work with respect to each of the following:
• engagement and relationship with secondary students,
• utilization of Science as a human endeavor,
• Pedagogy, teaching strategies and innovative and creative approaches,
• Links to STEM Industries, and
• Science inquiry skills.
Mentor teachers rated the quality and nature of the unit of work delivered by the pre-service teacher
with respect to five statements using a five-point Likert scale. This scale ranged from strongly
disagree, disagree, not sure, agree to strongly agree. Strongly disagree was rated 1, disagree 2, not
sure 3, agree 4 and strongly agree 5. These five items are documented in Table 2.
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2.2 Stage 2: Progress with Cohort 3
2.2.1. The Industry Experience
The industry experience comprised three phases. A diagram outlining these phases is given in figure
5.
Identify
Visit 1 (4hrs)
The student teacher
identifies where
STEM is in the
industry and with
help, an
Industry issue.

Translate
Analysis of Visit 1
between visits(4hrs)
The student teacher
translates STEM
problem into possible
solution; with help of
research scientist &
New Venture Institute

Communicate
Visit 2 (4hrs)
The student teacher
communicates
possible ways of
approaching a
solution with the
research scientist

Student teachers incorporate their experiential learning from industry visit into teaching

Figure 5: Phases of preservice teacher industry engagement

The first phase involved pre-service teachers identifying a problem or issue with the help of the
industry partner. The second phase involved the student teacher, ideating some possible solutions
with the help of a Flinders University research scientist and personnel from the centres of innovation
(viz: Flinders Partners and New Venture Institute) within the university. The last phase involved the
student teacher communicating their possible ideas back to the company.
2.2.2 Description of Participants in Stage 2: Cohort 3
Pre-service Teachers
Cohort 3 comprised 15 pre-service teachers undertaking curriculum studies in secondary science. Of
these, seven were graduate students enrolled in the first year of a Master of Teaching degree and
eight were enrolled in their third year of a double degree, Bachelor of Education/ Bachelor of Science.
The participants ranged in age between 20 to 39 years with a mean age of 24.6 years for the cohort.
Of these six were male and nine were female.
Research Scientists
Four Flinders university research scientists and three PhD students assisted the third cohort of preservice teachers, working in groups of two or three, to ideate some possible solutions to their
designated industry problem. The workshop was facilitated by Mr Bert Verhoeven from the New
Venture Institute.
Business and Industry
Six businesses were involved in engaging cohort 3 pre-service teachers on industry visits. These
businesses were the Department of Human Services, BAE Systems, SIMEC Mining, SAGE Automation,
SA Power Networks and APA Gas. Of note is the fact that SIMEC mining, on the first visit, flew two
preservice teachers, to their site in Whyalla for the day.
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2.2.3 Data Collection Instrument
A purpose-designed questionnaire for Pre-service teachers was developed to tap the following:
•
•
•
•

Confidence going into a STEM industry,
Teaching and learning innovations,
View of STEM and STEM Industries, and
Creativity and problem-solving in STEM.

Student teachers responded to each of the items on a five-point Likert scale. Strongly disagree was
rated 1, Disagree 2, Not sure 3, Agree 4 and Strongly agree 5.
The responses to this questionnaire pre to post the industry engagement are not only documented
for Cohort 3 pre-service teachers but they are also compared across the three cohorts.

3. STAGE 3: SCHOOL PLACEMENT RESULTS: COHORT 2
3.1 Findings concerning the Pre-service Teacher
The impact of an industry engagement experience on pre-service science teachers undertaking the
final year of their degree was investigated from a number, of perspectives. These included those of
the secondary school students taught by the BtGP student teachers on practicum as well as the
teachers mentoring the pre-service teachers.
Secondary students’ perspective
Table 1 documents the analyses of findings concerning five items interpolated into the secondary
student survey relating to their perception of STEM and the student teacher
Table 1: Secondary students’ perceptions of BtGP pre-service teachers (n= 303) Cohorts 1&2 combined
Item
The student teacher …
No

Mean

Median

Mode

Standard
Deviation

Percentage
Agreement

49

helped me to view science more favourably

2.04

2

2

0.76

84.2

50

informed my view of science

2.02

2

2

0.78

81.4

64

helped you consider a science STEM career in the future

1.53

2

2

0.83

51.9

91

made explicit links between science concepts and everyday life

1.88

2

2

0.77

74.5

92

made explicit links between science concepts and a STEM industry

1.57

2

2

0.80

56.2

Note: 0=Strongly Disagree, 1=Disagree, 2=Agree, 3=Strongly Agree.
Percentage agreement includes both agree and strongly agree categories.
Means > 1.5 are positive.

The highest positive response is that for item 49 “The student teacher helped me to view science
more favourably” with a percentage agreement of 84%. The lowest positive response was that for
item 64 “The student teacher helped you to consider a science STEM career in the future” The mean
responses for all items were positive indicating that overall the secondary students held positive
perspectives about their student teachers in the context of science learning and teaching. It is
interesting to note from the secondary students’ perspective that the emphases for them was on the
student teacher making connections between science concepts and everyday life. These results are
consistent with the findings reported previously for cohort 1.
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Mentor teacher perspective
Table 2 documents the analyses of findings concerning the mentor teacher’s perception of the unit
of work developed by the student teacher rated on a five-point Likert scale. Some units were
developed with a STEM focus in mind. Others were science units for years 8, 9 or 10. At least one
involved year 11 Chemistry and another year 11 Biology.
Table 2: Mentor teachers’ perceptions of student teachers’ units of work (n= 17) Cohorts 1&2 combined
Item
The unit of work …
No

Mean

Median

Mode

Percentage
Not sure

Percentage
Agreement

5

was of an excellent standard

4.5

4

4

0

100

6

made proficient links to science as a human endeavour
made direct links to the industry that the pre-service teacher was
placed with
Included elements of creative thinking in the tasks undertaken by
the students

4.2

4

4

5.8

94.1

3.7

4

4

29.4

58.8

4.8

5

5

0

100

was developed using creative and innovative approaches

4.6

5

5

5.8

94.1

7
8
9

Note: 1=Strongly Disagree, 2=Disagree, 3 = Not sure, 4=Agree, 5=Strongly Agree.
Percentage agreement includes both agree and strongly agree categories.
Means > 3 are positive.

Of the 17 mentor teachers interviewed involving the student teachers from cohorts 1 & 2, there was
one hundred per cent agreement that the units of work developed by the pre-service teachers were
of an excellent quality (see item 5) and further that the tasks developed demonstrated creative
thinking (see item 8). This was followed by a 94 per cent agreement that the units of work made
proficient links with Science as a Human endeavour and employed creative and innovative teaching
and learning approaches (see items 6 & 9.). The smallest positive response was that for item 7 with
58.8 per cent agreement that the student teacher made direct links to the industry with which they
had been placed. As with the secondary students, the mentor teacher perceptions were that the
focus for the pre-service teachers was representing ‘science as a human endeavour’ in their teaching
and in helping students to forge links between science and society. This is not meant to infer that the
pre-service teachers did not connect with STEM industries, but rather depending on the topic being
taught, opportunities to make relevant and meaningful connections were often context and
opportunity dependent.
One mentor teacher explained that the preservice teacher’s:
… love of learning was very evident to the students. She often introduced and discussed current societal
issues with each class, enabling students to comprehend the relevance of what they were learning.

The focus on demonstrating the inter-connectedness between science and society was in evidence
when another mentor teacher expressed the view that the BtGP pre-service teacher had:
… a much better grasp of how to include information from both other topics and also from other subjects,
into the current topic being taught. This is making … lessons more interesting and helping to provide the
motivation for disengaged students.
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Still, another mentor teacher commented that the BtGP pre-service teacher’s:
… knowledge of, and passion … were evident in her teaching. She related concepts presented in class to …
their application in society. Because of this she was able to contextualise student learning and was able to
make ‘real life’ connections which engaged and motivated students.

3.2 Findings concerning the Secondary School Students
The findings related to the nature and extent of a flow-on effect to secondary students in schools, as
a result of pre-service teachers undertaking an industry engagement, are documented in two parts.
The first part documents the findings of the full combined cohorts at two time points those being pre
and post the student teacher’s final practicum. As previously stated, the number of students in the
combined cohort answering the survey prior to the practicum experience was 213. The number of
students answering the survey after the practicum was over is 303.The second part discusses the
findings of a matched sample pre to post of 108 secondary students upon which significance testing
using a paired samples T-test was carried out.
3.2.1 Full Cohorts (Cohorts 1 & 2 combined)
Table 3 shows the percentage agreement for each of the 67 items grouped into 14 dimensions
predicated by the PISA 2006 and PISA 2015 attitude, engagement and motivation in science
measurement instrument (see Thompson & Borteli 2008; Thompson, De Bortoli & Underwood 2017).
The dimension Interest in science learning by topic was not incorporated in data for Cohort 2 and
consequently is not reported here.
Comparison by individual Items
From Table 3 it can be seen, that the percentage agreement for almost all items following the student
teachers’ practicum visit are higher than those prior to their visit (see for exceptions items Nos,11,
15, 19, 53, 54, 55,). Further in almost all items the percentage agreements pre and post are either
higher than or the same as the state and national values for both PISA 2006 (see for exceptions items
42, 43, 44, 61) and PISA 2015 (see for exceptions item 16, 60, 61).
Comparison by dimension
In addition, the mean percentage agreement for each of the scale dimensions is higher following the
pre-service teachers’ practicum than prior to their visit with the exception, of the scale Science
teaching- Hands-on – where it is the same pre to post. With the exception, of the scale Student
information on science careers the mean percentage agreement both pre and post are higher than
or the same as those for PISA 2006 both state and national. With the exception, of the scale Science
teaching: student investigations and for the scale Science teaching: focus on models or applications
pre-only, the mean percentage agreements are higher than PISA 2015 both pre and post both state
and national.
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Table 3: Percentage agreements by item and dimension pre and post the pre-service teacher practicum. Full
combined cohorts at each time point are compared to the PISA values both national (Australia Aus.) and
state (South Australia SA) in 2006 and 2015. Pre (n= 213) Post (n= 303) NB: Cohorts pre and post not
identical. Miss means missing
Percentage Agreement

Scale Dimensions

Item

BTG
Pre

BTG
Post

Aus.
'06

SA
'06

Aus.
'15

SA
'15

I generally have fun when I am learning science topics

80

84

58

57

64

65

I like reading about science

52

58

43

40

51

52
67a
71

Enjoyment of science
How much do you agree with the statements below?
9
10
11

I am happy doing science problems

72

68

50

51

66a

12

I enjoy acquiring new knowledge in science

84

85

66

66

70

13

I am interested in learning about science
Mean

78

82

61

41

66

68

73.2

75.5

55.6

50.9

63.3

64.5

Science self-efficacy
How easy do you think it would be for you to perform the following set of tasks on your
own?
14

Recognise the science question that underlies a newspaper report on a health issue

68

75

78

79

71

71

15

Explain why earthquakes occur more frequently in some areas than in others

84

83

77

75

80

80

16

Describe the role of antibiotics in the treatment of disease

48

59

59

59

63

63

17

Identify the science question associated with the disposal of garbage

63

65

61

59

56

54

18

Predict how changes to an environment will affect the survival of certain species

78

81

75

73

75

76

19

Interpret the scientific information provided on the labelling of food items

72

64

67

66

61

60

20

Discuss how new evidence can lead you to change your understanding about the
possibility of life on Mars

63

65

55

52

56

56

21

Identify the better of two explanations for the formation of acid rain

48

51

53

56

49

50

65.5

67.8

65.6

64.9

64.0

63.6

Mean

General value of science
How much do you agree with the statements below?
22

Advances in science and technology usually improve people’s living conditions

91

93

90

91

Miss

Miss

23

Science is important for helping us to understand the natural world

93

95

93

95

Miss

Miss

24

Advances in science and technology usually help improve the economy

86

89

62

57

Miss

Miss

25

Science is valuable to society

90

93

85

87

Miss

Miss

26

Advances in science and technology usually bring social benefits

77

85

64

66

Miss

Miss

87.3

90.9

78.7

79.2

Mean

Personal value of science
How much do you agree with the statements below?
27

Some concepts in science help me see how I relate to other people

59

70

89

92

Miss

Miss

28

I will use science in many ways when I am an adult

69

72

55

58

Miss

Miss

29

Science is very relevant to me

64

68

74

75

Miss

Miss

30

I find that science helps me to understand the things around me

83

87

68

67

Miss

Miss

31

When I leave school there will be many opportunities for me to use science

72

80

61

64

Miss

Miss

69.4

75.3

69.5

70.9

Mean

Note:

a–

slight change in wording from BTG version of Questionnaire
Table 3 continued
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Table 3 continued
Percentage Agreement

Scale Dimensions

Item
Science-related activities

BTG
Pre

BTG
Post

Aus.
'06

SA
'06

Aus.
'15

SA
'15

How often do you do these things?
32

Watch TV programmes about science

17

23

16

16

17

18

33
34

Borrow or buy books on science topics
Visit websites about science topics

6
20

11
32

5
12

4
10

8
18

8
20

35

Listen to radio programmes about advances in science

36
37

Read science magazines or science articles in newspapers
Attend a science club

School preparation for science career

Mean

4

7

4

3

Miss

Miss

10
2
9.8

14
5
15.3

10
1
8.1

9
1
7.2

10
4
11.5

9
4
11.9

92

94

92

94

Miss

Miss

87

90

89

92

Miss

Miss

81

86

70

75

Miss

Miss

88

89

79

83

Miss

Miss

87.1

89.9

82.4

86.1

How much do you agree with the statements below?
38
39
40
41

The subjects available at my school provide students with the basic skills and
knowledge for a science-related career
The school science subjects at my school provide students with the basic skills and
knowledge for many different careers.
The subjects I study provide me with the basic skills and knowledge for a sciencerelated career
My teachers equip me with the basic skills and knowledge I need for a science-related
career
Mean

Student information on science careers
How informed are you about these topics?
42

Science-related careers that are available in the job market

56

57

58

58

Miss

Miss

43

Where to find information about science-related careers

46

53

60

62

Miss

Miss

44

The steps students need to take if they want a science-related career

50

55

58

61

Miss

Miss

45

Employers or companies that hire people to work in science-related careers

Miss

Miss

Future-oriented science motivation

Mean

35

41

41

43

46.7

51.4

54.2

55.9

How much do you agree with the statements below?
46

I would like to work in a career involving science

49

60

39

44

Miss

Miss

47

I would like to study science after secondary school

43

53

34

36

Miss

Miss

48

I would like to spend my life doing advanced science

30

34

15

17

Miss

Miss

49

I would like to work on science projects as an adult

Miss

Miss

Science teaching: Interaction

Mean

36

44

22

24

39.3

47.5

27.6

30.2

When learning science topics at school, how often following activities occur?
50

Students are given opportunities to explain their ideas

75

78

71

66

73

73

51

The lessons involve students’ opinions about the topics

66

75

53

52

Miss

Miss

52

There is a class debate or discussion

54

60

39

32

22a

20a

53

The students have discussions about the topics
Mean

69

68

53

50

45a

65.8

70.0

54.3

50.2

46.8

44a
45.8

41

38

27

25

24

22
21a

Science teaching: hands-on activities
When learning science topics at school, how often following activities occur?
54
55

Students spend time in the laboratory doing practical experiments

56

Students are required to design how a school science question could be investigated in
the laboratory
Students are asked to draw conclusions from an experiment they conducted

57

Students do experiments by following the instructions of the teacher
Mean

Note:

a–

slight change in wording from BTG version of Questionnaire
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29

29

25

24a

66

66

65

67

55

52

73

75

60

59

Miss

Miss

52.0

52.0

44.9

44.0

34.3

32.0
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Table 3 continued
Percentage Agreement

Scale Dimensions

Item

Science teaching: Student investigations

BTG
Pre

BTG
Post

Aus.
'06

SA
'06

Aus.
'15

SA
'15

When learning science topics at school, how often do the following activities occur?
58

Students are allowed to design their own experiments

9

20

17

14

14

13

59

Students are given the chance to choose their own investigation

15

24

16

15

Miss

Miss

60

Students are asked to do an investigation to test out their own ideas

22

32

27

26

38

40

15.4

25.4

19.9

18.2

25.9

26.3

Mean

Science teaching: focus on models or applications
When learning science topics at school, how often do the following activities occur?
61

The teacher explains how a school science idea can be applied to a number of different
phenomena (e.g. the movement of objects,)

52

61

65

66

69a

69a

62

The teacher uses science to help students understand the world outside school

59

66

49

49

Miss

Miss

63

The teacher clearly explains the relevance of science concepts to our lives

56

67

54

55

58a

58a

64

The teacher uses examples of technological application to show how school science is
relevant to society

49

61

40

38

Miss

Miss

53.9

63.7

52.1

52.0

63.3

63.6

Mean

Instrumental motivation to learn science
How much do you agree with the statements below?
65

Making an effort in my school science subject(s) is worth it because this will help me in
the work, I want to do later on

76

81

67

69

70a

73a

66

What I learn in my school science subject(s) is important for me because I need this for
what I want to study later on

67

71

55

58

61a

64a

67

I study school science because I know it is useful for me

71

77

69

75

Miss

Miss

68

Studying my school science subject(s) is worthwhile for me because what I learn will
improve my career prospects

70

76

65

68

67a

71a

69

I will learn many things in my school science subject(s) that will help me get a job

69

78

62

66

62a

66a

70.5

76.4

63.4

67.1

64.9

68.6

Mean

Science self-concept
How much do you agree with the statements below?
70

Learning advanced school science topics would be easy for me

46

54

39

40

Miss

Miss

71

I can usually give good answers to test questions on school science topics

68

73

66

67

Miss

Miss

72

I learn science topics quickly

59

62

55

56

Miss

Miss

73

School science topics are easy for me

54

58

47

46

Miss

Miss

74

When I am being taught school science, I can understand the concepts very well

68

68

59

60

Miss

Miss

75

I can easily understand new ideas in school science

71

70

59

58

Miss

Miss

60.9

64.3

54.1

54.5

Mean

Note: a – slight change in wording from BTG version of Questionnaire

A graph showing the mean percentage agreements plotted by dimension and group (e.g. pre, post,
’06 SA, ’06 Aus. ‘15 SA, ‘15 Aus.) is given in Figure 6. With the exception, of the dimensions Student
information on science careers and Science teaching: Science Investigations it can be seen, that the
percentage agreements following the student teacher’s practicum visit are the highest of any
category or group.
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Figure 6: Bar Graph showing mean percentage agreement for full combined cohorts (Cohorts 1&2) pre and
post-practicum, together with PISA national and state mean values for 2006 and 2015 where applicable, for
each scale dimension.

The Size and Direction of the Difference Pre to Post-practicum Visit for the Full Combined Cohorts
The direction and size of the mean differences in percentage agreement indicated graphically in
Figure 6 are given in Table 4 and represented diagrammatically in Figure 7.
From Table 4, it can be seen, that the direction of the difference pre to post for each dimension are
all in the positive direction. The largest change in mean percentage agreement pre to post is that for
Science teaching: Student Investigations. This is closely followed by Science teaching: Focus on models
or applications then Future-oriented science motivation which probes a student’s motivation to study
science in the future followed by personal value of science in fourth place. The smallest changes pre
to post are that for science self- efficacy and enjoyment of science sharing an equal rank of 12, while
there is no change in percentage agreement pre to post for Science teaching: Hands-on activities.
These findings are similar, to those of Cohort one where the number one rank was Science teaching:
Focus on models or applications and Science teaching: Student Investigations was second. Futureoriented science motivation was fourth rank compared with its third rank in the combined cohort.
Science teaching: Hands-on activities remains unchanged pre to post in both data sets
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Table 4: Mean percentage agreement by dimension, pre and post the pre-service teacher practicum for
combined cohorts 1 & 2
Percentage Agreement

Scale Dimension
Enjoyment of science
Science self-efficacy
General value of science
Personal value of science
Science-related activities
School preparation for science career
Student information on science careers
Future-orientated science motivation
Science teaching: Interaction
Science teaching: hands-on activities
Science teaching: student investigations
Science teaching: focus on models or applications
Instrumental motivation to learn science
Science self-concept

Pre, Mean
Percentage
Agreement

Post, Mean
Percentage
Agreement

Size of
Difference

Rank

73.2
65.5
87.3
69.4
9.8
87.1
46.7
39.3
65.8
52.0
15.4
53.9
70.5
60.9

75.5
67.8
90.9
75.3
15.3
89.9
51.4
47.5
70.0
52.0
25.4
63.7
76.4
64.3

2.3
2.3
3.5
6.0
5.5
2.8
4.6
8.2
4.2
0.0
10.1
9.8
5.9
3.4

12
12
9
4
6
11
7
3
8
14
1
2
5
10

Figure 7: Direction (all positive) and size of difference pre to post-practicum experience for the full combined
cohort (cohorts 1&2)
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To sum for the full combined cohort (cohorts 1&2)
 The mean percent agreement by secondary students an all 14 dimensions is higher following
the pre-service teachers’ practicum visit than prior to their visit except for (science teaching:
hands-on activities) where it remained the same.
 The mean percent agreement both pre and post are higher than or the same as the 2006 PISA
state and national means on all 14 scales with the exception, of the scale (student information
on science careers).
 on all measurable scales with the exception, of (science teaching: student investigations) the
mean % agreements following the pre-service teachers’ practicum are higher than the 2015
PISA state and national mean % agreement.
Consequently, it can be stated that in the general case the Bridging the Gap project is impacting South
Australian secondary students’ attitudes, engagement and motivation to participate in STEM,
signifying an important role for an industry engagement, among pre-service teachers of secondary
science.
3.2.2 Paired Sample Data
In a matched sample of n= 108 cases a paired sample T-test revealed five dimensions to be highly
significant (see Table 5 below) pre to post. The dimensions Future-oriented science motivation,
Science teaching uses investigations, and Self-efficacy in science are significant at the 0.01 level, while
Science-related activities and Self-concept in science are significant at the 0.05 level. In each of these
dimensions the effect size is medium to small.
Table 5: Paired samples T-testing conducted on n=108 pre and post student teacher practicum
Summary of significant factors – Paired Samples T-test, for α = 0.01 to 0.05, with 0.8 power
Dimension
Mean
Difference
-0.19

Significance
Level
0.009

Effect Size
(Cohen's D)

Science-related activities

-0.10

0.046

Science teaching uses investigations

-0.20

-0.24

0.007

Self-concept in science

-0.27

-0.12

0.028

Self-efficacy in science

-0.22

-0.10

0.008

-0.26

Future-oriented science motivation

-0.26

Critically, the dimensions of Science self-efficacy, Science self-concept and Future-oriented science
motivation have been shown to be important predictors of future performance and involvement in
STEM (OECD,2007).
3.2.3 Latent Variable Path Modelling
Consequently, a path model has been developed using latent variable path analysis with Mplus v 7.3
to test the causal relationships between each significant dimension outlined above. The model shows
in diagrammatic form the effects that are examined with regression analyses where both direct and
indirect or mediated influences are thought to operate. Each path drawn in the model represents a
causal relationship that is thought to act in the direction shown by the arrow. In particular, the model
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examines, the influence of the perceptions of the student teacher, perceptions of the science
teaching activities on both attitudes to science as well as STEM career intention1. The latent variable
path model can be found in Figure 8. Significant paths only are displayed. The fit indices for the path
model viz the Root Mean Square Error of Approximation (RMSEA = 0.06), the Tucker-Lewis Index (TLI
= 0.96) and the Comparative Fit Index (CFI = 0.958) indicate that the model fits the data reasonably
well. While a comprehensive discussion of this model will be left to an academic paper the following
points are summarized here:
•
•
•
•
•
•
•
•
•
•
•
•

There is a large effect of Gender on STEM career intention with males being more likely than
females to associate with a career in STEM 4;
There is a small effect of Age on STEM career intention with older students being more likely
than younger students to associate with a career in STEM;
There is a large effect of language spoken at home associated with the perception of the Preservice teacher;
There is a medium to large effect of student perception about the BtG Preservice teacher on
student perception about science activities;
There is a medium to large effect of student perception of the BtG Preservice teacher on
Attitude towards Science;
There is a large effect of perception of Science Activities on Attitude towards Science;
There is a large effect of Attitudes towards Science on STEM career intention;
Attitude towards Science is reflected by measures of Instrumental motivation to learn science,
Future Science Motivation, Self-Efficacy in Science and Self Concept in Science;
Perception of Science activities are reflected by measures of Science Teaching uses
investigations and Science-related activities;
Measures of the perception of the BTG Pre-service teacher were obtained using the five items
reported in Table 1;
The influence of the BTG Pre-service teacher on STEM career intention is mediated by student
perception of Science activities and Attitude towards science;
The BtG pre-service teacher had both a direct and indirect effect on secondary student
Attitudes towards science. The indirect effect operated through student perception of
Science activities.

3.3. Conclusion
Consequently, based on the data presented above it can be concluded that Bridging the Gap
preservice teachers are impacting secondary students’ attitudes towards science directly as well as
indirectly through their teaching. These positive attitudes toward science are in turn reflected in a
positive shift in STEM career intention.
This report has set out to document evidence, as to whether or not the Bridging the Gap project has

4

The Bridging the Gap questionnaire for high school students included the question “What kind of job do you expect to have when you are about 30
years old?”. Responses provided were then converted to be in line with the Australian and New Zealand Standard Classification of Occupations
(ANZSCO) coding. Following this, a new variable was calculated to indicate whether a student has aspirations to pursue a STEM career pathway. ‘STEM
Career Intention’ is a binary variable, with a value of ‘0’ representing a non-STEM career intention and a value of ‘1’ representing a STEM career
intention. Occupations that were included in the STEM categorisation were taken from the Department of Skills and Industry website
https://www.skills.sa.gov.au/Career-seekers/Skills-needed-in-South-Australia/Science-Technology-Engineering-and-Maths-STEM/STEM-careers.
Several occupations were added to this pre-existing list as the researchers deemed them to satisfy the project’s definition of a STEM career; Forensic
Scientist, Zoologist, Paramedic and builder/carpenter
Final report No.4 to DIS on outcomes of Stage 3: Cohort 2 and completion of Stage 2: Cohort 3

BtGP team

23

•
•

•
•

impacted students in secondary schools, enabling a shift in mindset regarding the relevance
of STEM in society;
enhanced pre-service teacher’s capacity to innovate and create new curricula and resources
for learning and teaching of secondary science that is congruent with creative problemsolving and contemporary science;
strengthened pre-service teacher’s ability to interpret and translate how STEM is utilised in
the workplace into inspiring and stimulating contexts for students; and lastly
equipped a cohort of future STEM teachers with the confidence and skills to build effective
partnerships with industry, congruent with a spirit of enterprise

Based on the evidence documented herewith the answer should be and continues to be an ongoing
resounding yes.
While the emphases for the outcomes of Stage 3 reside primarily with the first 2 points, all four are
addressed directly or indirectly in some way.
However, bringing about a shift in secondary student mindset would not be possible without first
executing a change in thinking in the minds of the preservice teachers within the project brought
about by a set of planned authentic experiences and challenges of an industry engagement. This
connection is examined in the next stage of the report.
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Figure 8: Latent variable path diagram showing the relationship between secondary student perception of preservice teacher, perception of science
activities, attitudes to science and STEM career intention. (n= 303). (Residual variances are recorded in green on the latent variables and in purple on the manifest

variates. Effect sizes are calculated on a standardised regression coefficient β. If β < 0.01 negligible effect; if 0.01 ≤ β ≤ 0.25 small effect; if 0.25 ≤ β <0.4 medium effect; if β ≥ 0.4 large)
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4. STAGE 2: RESULTS ON COMPLETION OF THE INDUSTRY ENGAGEMENT:
COHORT 3
4.1 Business and Industry, Research Scientists and Units of Work
Fifteen preservice teachers of science engaged with six industry partners as well as the Flinders New
Venture Institute during studies in Science Curriculum for Middle and Secondary Students within the
College of Education, Psychology and Social Work in semester 2, 2018. A list of the participating
businesses together with the identified industry issues addressed by the pre-service teachers in the
engagement process and associated learning outcomes is given in Table 6
Table 6: Company placements, Industry issues addressed and Learning Outcomes for Stage 2 Cohort 3
Business and
Industry

Human Services

Problem or Question Posed for Ideation
and Investigation

To define a best practice to document ICT project
requirements and solution design when using an
agile methodology in a federal government
environment, taking into account, a federal
government department is required to meet
governance standards for audit and financial
traceability.

SIMEC Mining

How can we improve/increase participation and
engage more students in STEM?
How can we improve productivity and accuracy of
drill sites?

BAE Systems

To identify different strategies to have more
engineering students involved in STEM in defence

APA Australian
Gas Works

How can we inspire organisational change to
pivot towards renewables?

SA Power
Networks

Equitable design
Australian future

SAGE
Automation

How can SAGE recycle, reuse or resell used
components to be environmentally sustainable
while remaining cost-effective

for

a

sustainable

South

Outcomes
Student teachers successfully blogged about the visit
making explicit links between science and society.
They also developed a unit of work entitled “Powering
Your World” a Yr. 8 STEM Unit

Student teachers successfully blogged about the visit
making explicit links between science and society.
They also developed a unit of work entitled
“Exploration Mining: new technological solutions” a
Yr. 8 STEM unit
In addition, SIMEC mining flew 2 BTG students to
Whyalla for the day.
Student teachers successfully blogged about the visit
making explicit links between science and society.
They also developed a unit entitled “Physical
Sciences: Motion of Objects” a Yr. 10 STEM unit that
invites students to design and test a boat propeller
Student teachers successfully blogged about the visit
making explicit links between science and society.
They also developed a unit entitled “Renewable
versus Non-renewable Resources” a Science unit
focusing on Earth and Environmental science for Yr. 7.
Student teachers successfully blogged about the visit
making explicit links between science and society.
They also developed a unit “Equitable Design for a
Sustainable South Australian Future with SA Power
Network” a Yr. 9 STEM project-based learning and
problem-solving unit.
Student teachers successfully blogged about the visit
making explicit links between science and society. The
student teachers also developed a unit of work “STEM
Industry Investigations” a Yr. 8 STEM unit that
incorporates a Solar Car Challenge as well as a SAGE
automation issue.

The industry engagement occurred over a three-week period, for approximately four hours per week
commencing in the second week of October. Each pre-service teacher blogged about what they
learned on their visits on the Bridging the Gap web site. Pre-service teachers were ably assisted in
the ideation process by four Flinders research scientists and three PhD students during a workshop
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facilitated by Flinders New Venture Institute. The research scientists, listed in alphabetical order who
interacted with Cohort 3 preservice teachers are given in Table 7.
Table 7: Research Scientists participating in the 2018 Translation workshop .
Name

Field of research

Researcher in action-bacteriology, Head of Medical Biotechnology

Professor Chris Franco
Professor Howard Fallowfield
Associate
Johnston

Professor

Bert Verhoeven
Kymberley Scroggie
David Jeffries
Aidan Cornelius- Bell

Martin

Researcher in aquatic microbiology with a focus on health aspects of water quality
Researcher in organic chemistry to construct molecules for nanotechnological
applications; also, characterisations of these molecules using NMR
Entrepreneur and lecturer in innovation and enterprise NVI
Researching the development of silicon-fluoride based tracers for cancer and
tumour detection
Researching student STEM subject selection in senior years of schooling using the
theory of planned behaviour
Researching STEM teaching in primary schooling

Working in teams of up to three, each pre-service teacher developed a unit of work grounded in their
industry experience. Students had the freedom to choose to develop either a Science unit or a STEM
unit of work. A STEM unit had the requirement that it needed to integrate at least two learning areas
from Science, Mathematics, Technology or Engineering. Of the six units developed, five of them were
designated STEM units and one a Science unit. All units of work forged connections with the Science
as a Human Endeavour (SHE) strand in the Australian curriculum as well as its other two strands. A
list of these units of work is given in the outcomes section of Table 6. All 15 student teachers, having
successfully completed the industry engagement experience and associated learning goals, passed
the Science Curriculum Studies topic.
4.2 Pre and Post Industry Engagement Survey Results: Cohort 3 and compared with Cohorts 1 &2
The pre-service teachers were surveyed along four dimensions before entering the industry
engagement activity. These were Confidence, Teaching and learning skills related to innovation in
STEM, Views of STEM industries as well as Creativity and problem-solving.
The dimension of Confidence was used as an indicator of student self-efficacy to engage with new
and challenging environments within the STEM industry setting. It was also an indicator of how well
prepared the student teachers were feeling going into the industry placement.
Skills related to Teaching and learning were used as an indicator of how well students were
cognitively engaging with the processes of science teaching and learning such as science inquiry skills,
science as a human endeavour and STEM applications to society.
The dimension on Views on STEM industries was used as an indicator of the value that students
placed on STEM based industries and their relevance and importance both to society and their own
science teaching.
The dimension of Creativity in STEM was used as an indicator of student understanding about
creativity, creative problem-solving and innovation in STEM and STEM Industries.
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Table 8: Mean percentage agreement pre to post industry engagement for Cohort 3 and compared with
Cohorts 1 & 2 as well as for the three cohorts combined (n= 51)

Table 8 indicates that the percentage agreement increased pre to post in each dimension for Cohort
3 with the greatest difference being that for Confidence, followed by Teaching and learning, then
View of STEM and finally Creativity in STEM.
However, post industry engagement, the highest percentage agreement of 94% for cohort 3 on the
View of STEM is the largest of all three cohorts. This is closely followed by 89.7% agreement in
Confidence, and by 89.0% in Teaching and learning for Cohort 3, which are also the highest
percentage agreements for each of these dimensions in each of the three cohorts. Further the
percentage agreement for Creativity in STEM is also the highest of all three cohorts post industry
engagement.
These figures would seem to confirm the idea that with each iteration the execution of the industry
engagement positively impacted the pre-service teachers to an increasing degree. The direction and
size of mean difference in percentage agreement are indicated graphically in Figure 9.
In Figure 9 it can be seen, that the largest difference pre to post for all three cohorts combined is that
relating to the pre-service teachers’ view of STEM industries. This is important as the preservice
teachers’ view of STEM will help to shape future orientations to learning science in the secondary
students with whom they interact and teach. This is born out in secondary student data with a
significant difference (at the 1% level) pre to post the student teacher placement for Future-oriented
science motivation as well as for secondary students’ Self-efficacy in science and Science teaching
uses investigations. It is also born out with the significant difference at the 5 % level for Self-concept
in science and Science-related activities.
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Figure 9: Direction and size of difference pre to post the industry engagement for Cohort 3 and compared
with Cohort one and Cohort two as well as with the three cohorts combined(n=51).

4.3 Conclusion
Consequently, in answering the question has the Bridging the Gap Industry engagement had an
impact on preservice teachers of secondary science, the answer according to the evidence presented
herewith is a resounding yes. That greater connections are being made between science and society
and its relationship to learning and teaching is evident in the following comments by a number, of
preservice teachers:
I enjoyed seeing STEM applied in the field and I think it would be beneficial for students to see STEM
applied in the real world and the kinds of careers that it creates.
Overall, it was a challenging, yet interesting and extremely valuable experience.
Thank you for the opportunity, although the industry was more engineering/physics and my areas are
biology, chemistry and maths, I was able to apply my knowledge anyway and learnt quite a lot about
industry.
Thanks for allowing us to participate in this program.
Awesome experience.

Finally, this project has clearly demonstrated the value of industry engagement in preservice teacher
education and provides an effective model for such programmes.

4.4 Further Research Modelling
It would be useful through multilevel path modelling to further demonstrate the interconnectedness
and interaction effects between preservice teachers at the industry level and secondary students at
the school level in the next stage of research.
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5. OTHER ACTIVITY
5.1 Academic Papers and Conference Presentations
A series of conference presentations were undertaken in 2018. The first of these was at the national
conference of the Australasian Science Education Research Association (ASERA) facilitated by Griffith
University Gold Coast Queensland on June 26th- 29th with a paper entitled:
Shifting Mindsets, Boundary Crossings and Communities of Practice: The influence of an industry
engagement on preservice teachers’ perceptions of STEM and its flow-on effect to students.

The second was an invited presentation to the South Australian Power Network, Anzac Highway
Keswick August 2nd with a paper entitled:
Bridging the Gap: Connecting Science Education with the Real World: An innovation in pre-service
teacher industry engagement to increase student interest in STEM.

The third was an invited presentation to the Flinders STEM Enrichment Academy facilitated by
Professor Chandralekha from the University of Pittsburgh with a paper entitled:
Bridging the Gap: Connecting Science Education with the real world: The impact of an industry
engagement on preservice teachers’ perceptions of STEM and its flow-on effect to students in schools:
Invitation to participate.

Finally, a paper submitted to the international conference of the European Association for Research
on Learning and Instruction (EARLI) to be held in Aachen Germany from 12-16th August 2019, has
been accepted for presentation with the title:
Boundary Crossing: Impact of a University-STEM Industry Engagement on Secondary Students in Science.

As more data is collected and evidence compiled concerning the relationship between an industry
engagement and secondary school student engagement in science further papers are planned
submissions to various organisations such as the:
•
•

The European Science Education Research Association ESERA
The International University- Industry Engagement Conference

5.2 Teacher Conference
A full day conference for teachers involved with mentoring student teachers in the third round of the
BtGP project (viz: Cohort 3) as they enter Stage 3 of the project is being planned for March 22nd
Nominated mentor teachers from round one and two will be invited to take lead roles on the day.

Report written and compiled
Dr Carol Aldous: Project Leader
15/02/19
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