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Abstract

The Federal Government has spent considerable &ffoneet the perceived shortage
of skilled workers with Science, Technology, Engneg or Mathematics (STEM)

qualifications.

While many of these qualifications are undertakerthe Higher education Sector,
there are a number of STEM qualifications in theedtmnal Education and Training

(VET) sector, particularly in the health, agricuéiand trade areas of study.

The Longitudinal Surveys of Australian Youth (LSAY)ovides an opportunity to
investigate the pathways young people (aged 15 }» 2&ke from compulsory
schooling through post-school education, and fynaihto the Ilabour force.

Information is also collected on factors influergcitareer choices.

This paper uses LSAY data to explore the pathwayng people take from VET into
STEM occupations, where the leakages occur, andattters that influence young
people to pursue STEM careers. Where relevant, aosgns are made with young
people who study STEM qualifications at University.

This research points to areas of policy developménth may help to increase the
number of people pursuing STEM qualifications ie MET sector and going on to

pursue STEM occupations.
Introduction

There is a declining participation in post-compuwysaoScience, Technology,
Engineering or Mathematics (STEM) subjects. Thisaaigsoncern for government,
industry and educators in Australia and internatilgn Despite a labour market

increasingly driven by, and reliant on, technologyany contend that Australia’s




workforce is now facing general skills shortageshase areas which will only get
worse over time. Underlying shortages of suitahhaldied teachers of science and
maths are also concerning. National and state gowents are keen to understand the
reasons behind this apparent broad decline inastemwith considerable attention
focused on how to encourage more students to SUi@&M in school and post-school

studies.

This paper is based on a project NCVER undertookeairalf of The Department of
Education, Employment and Workplace Relations (DE§Wvestigating pathways
of individuals entering Science, Technology, Engnmeg and Mathematics (STEM)
careers, and those undertaking STEM study bothchbad and in post-school

education.

The research used data from the Longitudinal SeredyAustralian Youth (LSAY)
from 3 different (Y95, Y98 and Y03) cohorts. LSAY a longitudinal survey which
interviews respondents each year until the reaehate of 25. In the first waves of
the survey for the Y95 and Y98 surveys, respondalsts undertake some testing to
determine their mathematics and reading abilitye Titst wave of the Y03 cohort is
obtained from the Programme of International Studeasessment (PISA) in which
students are tested on various aspects of mathesnegading, and science. The Y95
cohort were interviewed in 1995 when they were iealy 9, Y98 were first
interviewed in 1998 when they were also in Yeaa®] the Y03 cohort were first

interviewed in 2003 when they were aged 15 years.

Our original paper, Anlezarkt al. (2008) was focussed on those post-school, and
occupations in STEM which were generally at Bachelegree level or higher
(Higher education.). For this paper, we have broadehe scope of STEM to include
courses and occupations with qualifications fronmti@eate | to Advanced Diploma
(VET). This enables us to compare and contrast mewe in and out of the different
levels of STEM courses, and allows us to deterndlifferences between the two
education sectors (VET and Higher educationucation)

The report is in four key areas. In the first smctiwe use the Y95 LSAY cohort to
investigate the level of STEM study while in Ye& and the pathways from school

into post-school courses in STEM.




In the second, we briefly use the Y98 LSAY cohast determine the factors
influencing the decision to undertake Year 12 STHEMthe third, we then use the
Y03 LSAY cohort to determine what motivates youmgple to study STEM while at
school and in post-school study. We also look at risasons people don’t study
STEM, and discuss the factors which would needetattanged to influence young

people to undertake STEM study post-school.

Finally, we use the data from the Y05 cohort toestigate the pathways from post-
school STEM into STEM occupations at age 25 and#ukground characteristics of
who are working in a STEM career.

We end with some conclusions and highlight soméhé&urareas that could warrant

further research.
What isSTEM?

The definition of what is a STEM subject in schoS8ITEM course and STEM

occupation are based on several different classific code frames.

In Year 12, LSAY respondents are asked what subjbely are doing. The national
subject lists is comprehensive and NCVER in coasiolh with DEEWR determined
which of these subjects were to be classified aEMbBubjects. An individual is
classified as studying STEM in Year 12 if they wstedying two or more subjects in
broad categories of science, maths and computiogiration technology in Year 12.

For post-schooling courses, LSAY asks questionsheir field of study. These are
then coded by the data collection agency to therAlisn Standard Classification of
Education (ASCED), codes 01 to 06 (ABS 2001). Saxamples of the types of
fields of education coded as STEM include: mathemsatutomotive electrics and
electronics, engineering, agricultural science, étcfull listing of STEM courses
classified as STEM (by ASCED code) can be foundppendix A

LSAY asks questions about current and intended patcans. These are coded to
standard occupation classifications (ASCO), fromiciwhthey are categorised in

STEM occupations (refer to Appendix A for a detdilist)

The level of study is not taken into consideratwimen coding a field of study or

occupation as STEM. In this report, we classify VEflidy as anyone who has




completed a Certificate | to Advanced Diploma angher education study as anyone
who has completed a Bachelor's degree or highezsdefinitions are used for the

remainder of the paper to differentiate VET frongk&r education.
Pathways from school into post school STEM study

In this section we explore the pathways from seaondchool into post-school study.
In the first part, we identify the percentage adpendents who undertook a STEM
course of study whilst at school (Figure 1) andh& second part we investigate the
proportion of respondents who undertook STEM stpdgt school (Figure 2). We
then present the demographics of post-school STiillesats by sector to determine
if there are differences between those doing VE@ &hgher education STEM

courses.

Those undertaking Year 12 STEM are the individubi provide the supply into
post-school STEM study and onto STEM occupationsvé can get students
interested and undertaking solid STEM subject whileschool then we can move
someway towards addressing future skills shortagesn the results, we observe that
60% of all respondents undertook two or more STHEMjexts while in Year 12
(Figure 1). We note that males are more likelyntfiemales to undertake STEM

subjects in Year 12.




Figure 1: Percentage of students undertaking STEM s  ubjects in Year 12 by gender
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Given that we have a reasonable pool of studerdertaking STEM in Year 12, it is
important that we investigate the retention of éhstudents into post-school STEM
courses. Figure 2 presents the percentage of rdsptsnundertaking VET STEM
(Cert | — Adv. Diploma), Higher education STEM (Bator degree or higher), post-
school study in STEM (all levels) and no post-sdtstody by gender and their Year
12 STEM status (ie: did they do Year 12 STEM?).

From Figure 2, we observe that of those respondbatsundertook school STEM,
approximately 40% of both males and females gowiligher education. STEM

study. A further 22% of males undertake VET STEMJgt whereas less than 10% of
females undertook VET STEM. This may be becauseesnare more likely to

undertake apprenticeships (of which some) whichcassified as STEM courses.
Females are much more likely to be undertaking ssiwhich are not STEM, such
as clerical and administration type VET courses.




For those who do not undertake school STEM, apprately 35% of males
undertake STEM post school (mostly at VET level)l dess than 20% of females
undertake STEM study post school (mostly at Higdtkrcation. level).

The results indicate that a pathway into Highercation post-school STEM may be
pre-determined based on school subject choicesevema VET STEM post-school
pathway is equally likely to be taken without stuy school STEM. Females are
unlikely to undertake VET STEM regardless of thethool choices. This is
consistent with post-school VET more generally:-\NER’s Student and Courses
data (2007) show that the most common VET fieldsstfdy for females are
management and commerce, society and culture, doddmixed field programmes
(ie non-STEM courses) whereas for males, the masinoon fields are STEM type
courses in engineering and related technologiesyagement and commerce and

architecture and building.

Figure 2: Post-school study in STEM, Y95 cohort
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We now look at the demographics of those who ua#lertVET and Higher
education. STEM (Table 1) using the Y95 cohoris Itlear that there is even split of




males and females who undertake Higher educatideMsTHowever, males (73%)
are more likely than females (27%) to be under@kET STEM.

If we consider a respondent’s country of birthaiitside of Australia), we notice that
those born in a non-English speaking country areenliikely to be undertaking
STEM at Higher education level than undertaking VERespondents from
metropolitan areas are more likely to undertakeheigeducation STEM whereas
there is more VET STEM in the rural/remote locabtimost likely due to proximity
of TAFEs and other VET service providers). Thosarfrgovernment schools are
more likely to undertake VET STEM than those whotme catholic or independent

schools.

In terms of Year 9 achievement in mathematics, éhosthe top two achievement
guartiles are more likely to undertake Higher edioca STEM whereas those in the

bottom two quartiles are more likely to undertakeTVSTEM.




Table 1: Demographics of those who undertake STEM s tudy in VET or Higher

education, Y95 cohort.

All
) Higher education.
Demographics VET STEM (%)
STEM (%)

Gender
Male 50 73
Female 50 27
Aboriginal and Torres Strait Islander
No 99 97
Yes 1 3
Respondent’s Country of Birth
Born in Australia 86 93
Overseas — English 5 3
speaking country
Overseas — Non-
English speaking 12 4
country
Size of residential location in 1995
Metropolitan Area (>

60 47
100,000)
Regional Area (1,000 to

25 25
99,999)
Rural/Remote (< 1,000) 15 28
School Type
Government 58 77
Catholic 22 15
Independent 19 8
Maths Achievement Quartile
Lowest 7 24
Second 18 32
Third 34 25
Highest 42 19

In this section we have shown that VET STEM is duated by males, primarily from
regional and remote area, Australian born from goawent schools and not from the
highest maths achievement quartiles. In contradty én Higher education STEM is




generally from those in the top half of the mathkievement quartiles, evenly split
between males and females and comprises migramisemountry of birth is not

English speaking.

These results appear consistent with VET compariéd Migher education, and so
may not restricted to study in STEM (Curtis 2008).

If we wish to address the perceived skills shodagfepeople who undertake STEM
courses post-school then we need to concentratéhertwo different pathways,
Higher education and VET. Those on the Higher etlmcatrajectory need to be
targeted at the school level, so that they undersime STEM subjects in Year 12.
Our results show that a low proportion of respomsieanter a Higher education.
STEM course with no Year 12 STEM. In terms of ti€TVrajectory, Year 12 STEM
does not seem so important as a post-school STE#Y sequirement and, and while
there is a gain for males, it does not provide ntige for females. Given that females
are more likely to use the advice of career guidataunsellors more than males ,one
way to address this is could be to attract moreafeminto post-school VET STEM

through better careers advice at school (Anleeagk. (2008)).

What motivates young people to undertake STEM in Year 12 and beyond?

Year 12 STEM

In the original report, we used a series of logistigressions to investigate the factors
that influenced young people’s pursuit of STEM ieaY 12. The results of these
regressions (results not presented) show that agyqerson’s own future career
aspiration, their self-concept of ability in STEMIgects, and their achievement in
mathematics testing in Year 9 were important inicsaof motivating a young person
to undertake STEM in Year 12. The implication hisréo ensure that young people
receive good quality careers advice well before Yiear 8/9) choosing their senior
school subjects. It is also important that caredrismrs are familiar with what a

STEM career is and what the pathways into them tiogh

The Y98 cohort was used to investigate the carsgrations of those students who
were and were not undertaking STEM in Year 12. €hespondents who did two or
more STEM subjects in Year 12 were more likely @ntvto work in a STEM career




when asked in Year 10 than those who did not uakerany STEM in Year 12
(Table 2), but this isn't high. Of interest are #2% of those who studied STEM in

Year 12 but did not want to pursue a STEM occupatio

Table 2: Career aspirations of STEM and non-STEM sc  hool students by gender, Y98 in
2000 (%)

STEM in Year 12 Did not do STEM in Year 12

Y98 Males Females Total Males Females Total

% % % % % %
STEM career 29 27 28 10 6 7
Non-STEM career 38 46 42 60 64 63
Don't know 30 22 26 27 24 25
Missing 3 4 4 3 6 5
All (%) 100 100 100 100 100 100
Total (N) 283 244 527 330 609 938

We observe that while wanting to undertake a STEker may influence a person’s
desire to undertake Year 12 STEM, not wanting teeh@ STEM career has a strong
influence on the decision not to do STEM in Year A®und 60% of both males and
females who did not do STEM in Year 12 indicatedt tthey did not want a STEM

career.

Table 2 indicates a low proportion (28%) motivabgda STEM career even amongst

those doing STEM subjects at school (and everféeghose not doing STEM).

The following section used data from the Y03 colvanich contained an additional
series of questions asked in 2007 at age 19 abotdrs which influence decisions on

whether or not to study STEM subjects post-school.

Factors which influence decisions about post-scistwdly in STEM

Of the 6657 young Australians who were in the YGAL cohort in 2007, a third
indicated they studied STEM subjects in Year 12 had gone on to post-school
study'. Of this group, just over half (55%) indicatedttti@ey were studying a science,

engineering, mathematics or IT- related post-schomlrse. Most of this self-

! This is relatively consistent with the Y95 coh@ifigures 1 and 2) despite it being from the Y03
cohort.
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identified post-school STEM study was in naturadl gahysical sciences and health

related courses.

Students studying these post-school STEM courses asked about the importance
of a range of factors on their decision to studgrste, engineering, maths or IT, the
results of which are contained in the figure below.

Figure 3: Factors influencing decisions to study po st-school STEM courses

Importance of factors on STEM study

Avg.

(out 5)
Good employment prospects 1.62
Good at STEM subjects 1.88
Wanted a STEM career 2.04
Influenced by teachers 2.28
Influenced by parents 2.70
Influenced by school science 2.79
Employer supported study 3.44
Influenced by careers advice 3.21

0% ] . Neither important 100%
B very important M important [ or unimportant

:] Not important [j Not at all important

Source: LSAY Y03, 2007 interviews, those who self-identified studying a STEM-related qualification post-school in 2007 n=1221.
*excludes don’t know responses, 1 = very important, 5 = not at all important

The most important factors for young people intligicision to study STEM post-
school were the employment prospects offered by MbT€areers, a personal
motivation to work in a career in this field, andheol performance in STEM
subjects. The influence of others was seen as lodirejatively lesser importance, but
having good science or maths teachers in high $olas seen as influential for
almost two-thirds of those who went on to post-sti®TEM study. Teachers were
perceived as being more influential than parentsy anore important as an
influencing element than science-related experiemtdigh school. The influence of
careers advice was seen as relatively unimporfdns suggests that factors which
influence choices for post-school STEM study ardl wdeveloped long before

students leave school.
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Factors which influence decisions about post-scistadly in areas other than STEM

Some 45% of 19 year olds in the Y03 cohort who $tadied STEM subjects in Year
12 indicated that, although they were currentlydgiing, it was in a non-STEM
related field.

A third of this non-STEM study was in the field ofanagement and commerce
courses and a further 28% in society and cultutegsas. For females studying non-
STEM courses, these fields were equally populawewer, for males, there was a
preference for management and commerce, accouiaings% of their non-STEM

study.

These students were then asked about the importE#ngeange of factors on their
decision to study in a non-STEM related field, thsults of which are contained in

Figure 4.
Figure 4: Factors influencing decisions to study n on-STEM post-school courses, Y03

Importance of factors on non-STEM study

No desire for STEM career

Influenced by careers advice

Influenced by parents
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STEM careers not well paid
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Influenced by negative
community image of STEM
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Source: LSAY Y03, 2007 interviews, those who were studying, but not in a STEM-related qualification post-school in 2007 n=1013.
*excludes don’t know responses, 1 = very important, 5 = not at all important

Here, we find the converse for decisions not tagt&@TEM, namely a lack of
personal motivation which drives the desire nowvtowk in a STEM career. However,

unlike motivators of post-school STEM study, th8uence of others appears more
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important (% same, ranking higher) in influencingnsfSTEM study, particularly
from careers advisors. Negative community percaptiand the influence of friends

have a negligible influence on choices not to st8@EM subjects.
Factors which would need to be changed to constietying post-school STEM

The majority (60%) of those who were studying ndrk®! courses indicated that
nothing could have influenced them to study sciepogineering, or maths. Of those
who indicated that they might have been influeniwedtudy STEM, factors cited as
potentially influential included better performanoceSTEM subjects at school, more
STEM careers information, financial incentives tady STEM or higher perceived
future remuneration, a more positive image for STEMeers, and better STEM

teachers and teaching methods in school.

Table 3: Factorswhich would need to changeto consider STEM study by gender, Y03

Factor % who mentioned (verbatim)
Males (n=631) Females (n=590)
Nothing 60.8 60.3
Better marks 9.1 10.3
More STEM careers information 8.6 6.8
Financial study incentives or future remuneration 4.8 3.4
Improved image of STEM career 2.8 3.2
Better teachers or teaching methods 1.5 2.8

* Source: Y03 students studying in 2007, but in non-STEM study areas, who suggested other factors.

In summary, this section has demonstrated thatnsetivation in pursuing a career
that has good employment prospects and a desisgutty in an area of strong
academic ability appear to be key motivators intysocool STEM study. The school
environment also has a role to play in engaginglesits with science and other
STEM subjects.

Having good science teachers in high school is ssean important motivator for
pursuing post-school STEM study for almost threartprs of young people.
Teachers are more influential on young people’dsitats to undertake post-school
STEM study than their actual science experiencésgin school, and more influential

than advice given by parents and careers advisors.
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By comparing the importance given to careers adsisa decisions to study and not
to study STEM subjects, we conclude that careevssaxd are perceived to be more

influential in steering young people away fromhetthan into, STEM careers.
Pathways from post-school STEM into STEM occupations

Of those who undertook Year 12 STEM and post-scBd@M study at the Bachelor
degree or higher level, approximately 40% are waykn a STEM career at age 25.
This indicates that more than 50% of those who tndk STEM studies are not
working in an area related to their study. Thiamsarea of significant leakage out of
STEM.

Figure 4: Whether in a STEM occupation for those th  at undertook STEM in Year 12 by
post-school STEM status and gender, Y95 cohort
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In terms of VET study in STEM, there is a marketfedence in retention between
males and females, approximately 40% of males whderiook VET studies in
STEM remain in a STEM career at age 25, whereag wadf this number of females
remain in a STEM career, and given the low propogiof females entering VET

STEM this could be an area of concern.
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If we consider those that do not undertake STEM @ar 12, we observe that the
overall level of people working in a STEM careelaw.. The highest proportion of
respondents working in a STEM occupation are fesmalo undertook STEM

studies at Bachelor degree or higher (30%). Themaons undertaken by this 30%
include computing professionals and registered esur3he gender differences of
those working in STEM occupations for those who artmbk VET STEM are no

longer apparent for respondents who did not unker&8&'EM in Year 12.

The results show that it is uncommon for an indraldto move into a STEM
occupation without undertaking some form of STEMirting (be it at Year 12 or
post-school level).

Figure 5: Whether in a STEM occupation for those w  ho did not undertake STEM in
Year 12 by post-school STEM status and gender, Y95  cohort
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The pathways into STEM occupations is linear wite majority undertaking STEM
in Year 12 and then post-school STEM study eitheVET or Bachelor or higher
levels.
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Table 4: Demographics of those working in STEM car  eers by Gender, Y95

Males Females
Demographic In STEM Not in STEM n STEM Notin STEM
occupation (%)  occupation (%) occupation occupation
(%) (%)
Aboriginal and Torres Strait Islander
No 30 70 16 84
Yes 20 80 16 84
Respondent’s Country of Birth
Born in Australia 28 72 15 85
Overseas — English Speaking country 25 75 10 90
Overseas — Non-English speaking 37 63 25 75
country
Size of residential location in 1995
Metropolitan area (> 100,000) 27 73 15 85
Regional area (1,000 to 99,999) 31 69 17 83
Rural/Remote (< 1,000) 31 69 15 85
School Type
Government 30 70 15 85
Catholic 28 72 15 85
Independent 25 75 22 78
Maths Achievement Quartile
Lowest 19 81 10 90
Second 28 72 12 88
Third 29 71 17 83
Highest 33 67 22 78

Table 3 shows that those who are working in a STédvker at age 25 are not
dissimilar to those who undertake STEM post-sclstadly. Unlike post-school study
however, we see that those from government sclavelsnore likely to be in STEM

occupations, and those from independent schooit léaly was seen in terms of
post-school STEM study). Those born overseas imralnglish speaking country,

those from regional and rural/remote areas ancetimothe higher maths achievement
guartiles are those most likely to be working inEM occupations at age 25. There
are no real differences between males and femlalgsnales are more likely to be
continue onto a STEM occupation if they have urades a VET STEM course than

their female counterparts.
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The number of individuals NOT working in a STEM apation who have
undertaken a STEM course suggests that undertakBigEM course may provide a
solid foundation to move into other occupation&aa: This is particularly evident for
females who undertake VET STEM. Alternatively, widuals may complete their
course but struggle to find employment in theirma@nd may undertake further study,
or any other possible scenarios. The results mayaat indicate that STEM
occupations are indeed vocational. That is, thésskequired to work in a STEM
occupation must be learnt through a course of sthdwever, these courses may
prepare individuals for a much broader range olipations than the ones they train

for.

Policy needs to be directed at the school levetneuring that students undertake
STEM subjects while at school. Further action alseds to be taken at the point of
completion of post-school STEM courses as thidsig an area of substantial leakage.
Less than 50% of those who complete a STEM couesavarking in a STEM related

occupation. Further research needs to be undertakemestigate the reasons for this

attrition.

Conclusions

The aim of this paper was to show the VET pathwaken by individuals into STEM
occupations, and compare and contrast them withdfigducationucation pathways
into STEM careers using the LSAY Y95 cohort. Thaper examined the pathways
into STEM study and occupations of a group of yoyepple who were first
interviewed in 1995. The paper also used the YO®uoato investigate the reasons

why individuals do or do not study STEM coursethigir post school education.

Undertaking Year 12 STEM is by no means a goodcatdin of post-school STEM,
particularly for females. We showed that for malM® undertook Year 12 STEM,
40% went onto STEM study at the Bachelor degreagirer level and a further 20%
undertook VET post-school STEM study. That is agpnately 60% of males who
did some at least 2 STEM school subjects in Yeaud@ertook study in a STEM
related area. For females, we showed that thererelasvely little difference in the
uptake of post school STEM at the Bachelor degreehigher level, but the
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undertaking of post-school VET in a STEM area istieely low (less than 10%).
This is most likely due to the nature of STEM ceagrsn VET (licensed trades,

engineering areas) which are typically male donadat

Not doing Year 12 STEM does not exclude individdedsn undertaking STEM post-
school, however, this is more likely to be at thETVlevel. Of those who did not
undertake at least 2 STEM related subjects in Y8aonly 10% of this group studied
STEM at Bachelor or higher level. In terms of VEENél courses in STEM, 20% of
males and 10% of females (similar proportions toséhwho undertook Year 12
STEM) studied VET STEM post-school. This is onetleé key differences between
STEM study in the two education sectors. The emiity Higher educationucation is

much more likely to be through a STEM pathway &ist.

The next part of the paper identified who was utadkéng the different forms of

STEM study? There is an even split of males andafesnundertaking post-school
study in STEM at the Higher education. level, hograwnales are much more likely to
be undertaking VET STEM (73% vs 27%). Australianrbcespondent’s are much
more likely to do both forms of STEM, but if wetpghem to the side, and consider
migrants (place of birth when asked at age 15)rs@as born respondent’s from
countries with a non-English speaking backgroundewmore likely to undertake

STEM study at Higher education. level. This is nosurprising given the nature of
STEM courses (more technical than reliant of Eingpsose) and is consistent with
the higher percentage of non-esb preference foheéfigducation over VET more

generally and is not just restricted to STEM pastes| study (Curtis, 2008).

We found that the biggest motivator for an indiatlto undertake post-school STEM
related to the perceived ability to gain employmdrging good in STEM subjects,
wanted a STEM career and the influence of teacHarserms of not studying a
STEM course, no desire to undertake a STEM careasrthe single biggest influence
for those studying non-STEM subjects post-schodheWasked about what would
need to change to undertake STEM study, apart frotining, better marks, and more
STEM careers information was highlighted. EducatiBeview (March, 2009)

suggests that there is a decline in quality mathiesy@ducator's in Australia. If

teachers themselves are failing to understand tmeepts and don’t have the
necessary qualifications in STEM, then they mayillbequipped or unmotivated to
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teach their students, and inspire them into pdsb@cSTEM careers. This is one area
where policy can be implemented to have teacheitl thie necessary groundings
and education in their own STEM fields prior to andking teacher training. We
have seen some movements in this area recentlythgttBradley review including
some recommendations to improve the quality of STEAMthers. Further, the Federal
Government has recently introduced some initiatteesncourage students to enrol in
STEM courses (at Higher education level) and tokwaor teaching upon course
completion, through HECS incentives.

Finally we investigated whether the pathways frofEBI courses lead directly into
STEM occupations. This is an area of substantaddge with only 40% of those who
undertake STEM at the Bachelor level remaining BT&M career by the time they
are 25. In terms of VET courses, 40% of males ranvaia STEM career (which if

VET is truly vocational we would expect to be highénowever for females, it is

clear that VET courses in STEM are not vocationallawith only 20% of those who

undertake post-school STEM VET courses remaining ®TEM career at age 25.
This matches with the results in Karmel (2009) wh@&rgues that VET is not
vocational (except in a few small areas such ade$ga but provides generic
employability skills transferrable to a number dffetent occupations. Our results
may also provide the same evidence for STEM cowsB8schelor or higher level. In
a policy context, if we are to address the skit®rtages of a quality supply of
individuals in STEM careers, then the first obviguace is STEM students in school
and post-school (both Higher education. and VET)hwnotivational talks, and

information on post-school career options. Thisdéeso further area of potential
research: Investigating what the reasons are forooking in their STEM area (for

those with STEM qualifications) and why some 50%8®EM graduates (or 80% for
female VET STEM) are not working in the area theytaained in?
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Appendix A: STEM classifications

STEM post-school study

The Australian Standard Classification for Educa(jdSCED) (ABS 2001) was used
for the classification of the post-school qualifioas. Whilst not able to explicitly
differentiate between qualification levels, it dgeevide a description of the nature of
the course. ASCED is generally hierarchical, with kbwer numbered codes within a
category classification requiring higher levelssblidy. In our definitions we have
tried to align the commencing post-school STEM gtwith the types of occupations
which are in the STEM field (i.e. aligning ASCO aA8CED).

The following categories were included in our ditiiim of commencing post-school
STEM study:

ASCED 01 Natural and physical sciences
+ Allincluded

ASCED 02 Information technology
¢ Allincluded

ASCED 03 Engineering and related technologies
030000

030101 and 030199

0303XX

0305XX — excludes 030507 and 030513
030701 and 030703

0309XX — all

0311XX —all

0313XX —all

0315XX — all

0317XX —all

0399XX — all except for 039909 cleaning

L R R R R JEE R R K IR R 2

ASCED 04 Architecture and building
+ 0401XX - all
¢ 0403XX —only 040301, 040303, 040305, 040311, 080820327, 040399
included

ASCED 05 Natural and physical sciences
0501XX — excludes 050199
0503XX - all

0507XX — all

050999

* & o o

ASCED 06 Health
0601XX — all
0603XX — all
0605XX — all
0607XX — all

* & o o
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+ 0609XX — all

+ 0611XX —all

¢+ 061311 and 061399 only

+ 0615XX —all

¢ 0617XX —excludes 061711 and 061799
¢+ 0619XX —all

+ 0699XX — excludes 069907 and 069999

The following ASCED classifications were excluded:

* 07 Education—not able to define specifically whetimaths, science,
technology or engineering teachers

* 08 Management and commerce—in keeping with noudioh business and
information professionals in the ASCO classificai@xcept of 081103 —
Actuaries.

* 09 Society and culture—predominantly arts

* 10 Creative arts

» 11 Food, hospitality and personal services

* 12 Mixed field programs.

STEM occupation

The ABS standards for classifying occupations weed to define STEM
occupations within the relevant year. Each LSAY atbhwas asked about their
occupational aspirations and destinations. Thestde the Australian Standard
Classification of Occupations (ASCO first editioAystralian Standard Classification
of Occupations (ASCO second edition), and the Alisin and New Zealand
Standard Classification of Occupations (ANZSCOt fedition). The focus was on
occupations requiring higher skill levels abovetiGieate Il level. As an example, the
following categories were included in our definitiof STEM occupations using the
ASCO second edition:

ASCO 1 Manager and Administrator
¢ 12XX —included only 1221, 1222 and 1224
¢ 13XX —included only 1311, 1312, 1313 and 1314

ASCO 2 Professionals

21XX —all included

22XX —included 222, 223, and 2293

23XX —all included

24XX — all excluded

25XX —included only 2523, 2541 and 2542 Includdabn and regional
planners (e.g. ASCO 2523)

* 6 6 o o

ASCO 3 Associate professionals
31XX - all

32XX —included 3294 only
33XX —included 3393 only
34XX — excluded 3421 and 3494

* & o o
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ASCO 4 Trades

41XX — all included

42XX — excluded 4214 and 4216

43XX — all included

44XX —included 4411 and 4431 only
46XX —included 4614 only

49XX —included 4981, 4987, 4988 only

* 6 6 & 0o o

Other Occupations included
* 6391, 6392
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