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Abstract
Career development learning is increasingly emphasized as a curricular strategy to prepare students for their post-com-

pulsory school transitions to further study or employment. Educators require career development frameworks and

resources to support students’ reflective learning. The present research tested a hypothesized Career Education and

Development Framework (CEDF) comprising eight factors: The understanding of self; opportunities; influences; goal set-

ting; decision-making; taking action; reflecting/reviewing; and confidence. The hypothesized framework was tested by con-

firmatory factor analysis (CFA) using data from two independent studies with samples (n= 567, n= 272) of senior

secondary school students from different schools and jurisdictions. In addition to acceptable overall fit, invariance testing

revealed consistency across gender on most factors.
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While there is evidence of career education on students’
learning and development (Berger et al., 2019; Hooley
et al., 2011; Lapan et al., 1997; McWhirter et al., 2000;
Whiston et al., 2017), successive reviews of career educa-
tion in schools have been critical of the lack of a consistent
curricular framework and learning resources (Education
Council, 2020; Organisation for Economic Cooperation
& Development, 2002). Gonski and Shergold (2021)
stated, ‘in the absence of help with career development,
many students are at significant risk of embarking on edu-
cational or training courses they either fail to finish or take
much longer to complete than is necessary’ (p. 17).
Furthermore, the Australian Government’s stated vision
is that “every school student will have access to high-
quality career education” because it ‘builds resilient indi-
viduals who can adapt to the evolving nature of work and
manage multiple careers in their lifetime, according to
their circumstances and need’ (DEET, 2019, p. 5).
These reviews necessitate research and development to
improve career education in Australian schools. The

present research provides the first evidence for a novel
Career Education and Development Framework (CEDF)
that may be deployed as a curricular conceptual frame-
work and a self-report tool for use by senior secondary
school teachers and students.

Initial development of the CEDF
Career development has been defined by the Career
Industry Council of Australia (CICA, 2007, p. 27) as,
‘the process of managing life, learning, work, leisure
and transitions across the lifespan in order to move
towards a personally determined future’. The definition
for career education adopted by the Australian
Education Council in 1992 and slightly modified in the
more recent Australian Government National Career
Education Strategy (DEET, 2019: 3) is, ‘The development
of skills, attitudes and understanding through a planned
programme of learning experiences in education and
training settings that assist students to make informed
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decisions about school and post-school options and direc-
tions, to enable effective participation in working life.’

There have been three career education frameworks in
Australia during the past 40 years prior to the CEDF that is
the foundation of the present research. In 1992, the
national working party delivered the document Career
Education in Australian Schools: National Goals,
Students, School and System Outcomes and Evaluative
Arrangements (AEC, 1992). The curriculum framework
adopted was based on four distinct but interrelated
student tasks proposed in the United Kingdom in 1977
by Law and Watts (1977, p. 8), ‘in our view there are
four career education tasks to be accomplished with
each student facilitating the development respectively of
self-awareness, opportunity awareness, decision learning
and transition learning’. To date, the framework has not
been tested empirically.

In 2003, the Ministerial Council for Employment,
Education, Training and Youth Affairs (MCEETYA)
commissioned the company, Miles Morgan, to develop a
new framework based predominantly on the Canadian
Blueprint for Life/Work Designs (Patton, 2019). The frame-
work adopted a modified form of the three learning areas
and the 11 competencies from the Canadian version which
were an adaptation of the original American version of the
framework. It was named the Australian Blueprint for
Career Development (ABCD; MYCEETYA, 2010) and
has been revised by the National Careers Institute (NCI,
2022). Hooley et al. (2012), note that ‘the different versions
of the Blueprint have not been derived from any empirical
analysis of the process of career management’ (p. 5) and
‘if the model is to influence policy-makers in a sustained
way, it is important that this kind of empirical work is under-
taken’ (p. 13). Despite strong encouragement from the
federal government, neither the AEC nor ABCD was
adopted by the jurisdictions responsible for its implementa-
tion, the individual State Departments of Education (Patton,
2019).

The third career education curriculum framework is the
Victorian Careers Curriculum Framework (VCCF; DET,
2021) which is based on the ABCD but changed the
three learning areas to three stages, the 11 competencies
to 15 learning outcomes and the career learning model
to one of six steps. To date the framework has not been
tested empirically.

The CEDF is the fourth framework. This framework
was initially developed by six career practitioners, with
a combined experience of over 50 years in the industry,
for use with individuals in career planning sessions
McAlpine and McCowan (2007). McCowan and
Nguyen (2014) subsequently modified the framework to
become a curricula framework that included three under-
standing elements (self, opportunities and influences) and
four action elements (goal setting, decision-making,
taking action and reflecting/reviewing). McCowan et al.
(2017) used the CEDF to develop a comprehensive set
of aims and student competencies for different stages of
schooling as well as over 40 example lesson plans
across years 7 to 12.

Career constructs
The CEDF needed to be aligned with relevant theory and
research. Numerous career theorists over time have iden-
tified through their respective research, the career and
vocational constructs in common use in the careers
field (Larson et al., 2013; Lent & Brown, 2006;
Swanson & D’Archiardi, 2005). Their lists of constructs
in common use are representative and allow compari-
sons to be made with the components and constructs
of the CEDF.

Researchers such as Lent and Brown (2006) and
Rottinghaus and Miller (2013) assembled their lists of
commonly used constructs into integrated frameworks
based on theories such as the Social Cognitive Career
Theory (SCCT) of Bandura (1977, 1986) and Integrated
Personality Theory (IPT) of Barenbaum and Winter
(2008), respectively. Marciniak et al. (2020b) conducted
a comprehensive review of the use of career development
constructs such as, career maturity, career readiness and
career adaptability that have been used to measure
career preparedness which they define as ‘The attitudes,
knowledge, competencies and behaviours necessary to
deal with expected and unexpected career transitions
and changes’ (Marciniak et al., 2020b, p. 2). Based on
their review, they developed an organizing framework
that resembles those earlier frameworks by Lent and
Brown (2006) and Rottinghaus and Miller (2013) but
also included an emphasis on Career Construction
Theory (CCT; Savickas, 2005).

Revised CEDF
After examination of the 17 constructs revealed by Larson
et al. (2013), 16 have corresponding constructs in the
CEDF, with much overlap occurring, but the construct
of optimism/confidence was not contained in the CEDF.
Consequently, an eighth construct/factor Confidence
was added to the revised CEDF to be tested in the pre-
sented research.

The core components of career preparedness derived
by Marciniak et al. (2020b) reflect the major components
of the revised CEDF namely: Understandings (knowl-
edge/competencies), actions (behaviours) and attitudes
(attitudes). These components also reflect the ‘develop-
ment of skills, attitudes and understanding’ stated in the
national definition of career education (DEET, 2019,
p. 3). The framework was amended to accommodate the
concepts used in the revised CEDF and the modified
form is presented in Figure 1. Note that this model has
been influenced by the Systems Theory Framework
(STF) of career (Patton & McMahon, 2014) in that the
predictors, influencers, components and outcomes all
come together to form a dynamic system.

The revised CEDF incorporates activities and learning
that transcend other areas of student development and
learning, as it not only contains a cognitive function, but
also behavioural, physical and psycho-social functions.
Students not only require awareness of their own personal
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values and the ability to self-assess, but also need to know
how to obtain accurate knowledge of the world of work
and relevant opportunities. They also need the capacity
to make sound choices, if they are to ensure successful
applications and transitions beyond compulsory school-
ing. Moreover, students need to learn from these actions
and choices. All this happens in the context of the predic-
tors, influences, barriers and outcomes of the outer sub-
system of the revised CEDF.

Indicators of the CEDF factors
For schools introducing a career education and develop-
ment programme based on the revised CEDF, a self-report
tool is needed to assist in determining the students’ career
understandings, actions and attitudes in accordance with
the inner components of the revised CEDF. The self-
report results could be used to assist individual students
better understand their own career development. The
same measure could be given before and after any
career curriculum intervention to establish if a student’s
level of career development had advanced as a result of
the intervention and establish the value of the intervention
in a similar way that Berger et al. (2019) used the Career
Decision-Making Self-Efficacy Scale (CDMSES). The
results from the scale scores could also be used in a
career curriculum intervention or target the intervention
to one or more of the three components and/or the eight
constructs of the revised CEDF.

Although research has shown that career development is
most meaningful when it is integrated with curricula (Hooley
et al., 2011; Lapan et al., 1997), career measures tend not to
reflect curriculum frameworks that educators have devel-
oped to guide their career education and development pro-
grammes and practices. Instead, measures tend to focus on
specific vocational and career constructs which are being
addressed within programmes and practices such as self-
esteem (Rosenberg, 1965); self-efficacy (Chen et al.,

2001); work values (Pryor, 1983); career decision-making
self-efficacy (Betz et al., 1996); decision difficulties (Gati
et al. 1996; Sampson et al., 1996); career adaptability
(Savickas & Porfeli, 2012); career exploration (Stumpf
et al., 1993); career interests (Athanasou, 1988); and out-
comes and expectations (McWhirter et al., 2000).

An exception to this trend is the Career Resources
Questionnaire-Adolescents (CRQ-A) developed by
Marciniak et al. (2020a) for use with adolescents, which
was adapted from the adult Career Resources
Questionnaire and based on their work with adolescents
on career preparedness. However, CRQ-A was developed
in a country where the major educational course decision
is made in Grade 9 (aged 14 years) and consequently, the
key construct of career decision-making is not included in
their measure. Another exception is the measure devel-
oped in the United Kingdom by Dodd et al. (2021), the
Student Career Readiness Index (SCRI) which is a single-
factor scale based on a blend of existing career develop-
ment frameworks and the CDMSES (Betz et al., 1996).
They developed this single-factor measure to ascertain
the impact that the career education and development pro-
grammes had as a result of the increase in career education
generated by the introduction of the Gatsby Benchmarks
(Dodd et al., 2021).

Some of the commonly used measures have multiple
domains of focus, such as the Childhood Career
Development Scale (CCDS; Stead & Schultheiss, 2010)
based on the Career Development Theory of Super
(1990). The CCDS contains 52 items and includes 8 dimen-
sions from Super’s model (1990) but not 3 of the constructs
included in the more recently developed, revised CEDF,
namely influences, decision-making and reviewing/reflect-
ing. The Career Development Inventory, Australian, Short
Form (CDI-A-SF; Creed & Patton, 2004) includes mea-
sures of self-understanding, knowledge of the world of
work, decision-making, career development attitude and
some aspects of taking action but not three of the constructs

Figure 1. Conceptual model of the Career Education and Development Framework (CEDF) adapted from Marciniak et al. (2020b).
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in the revised CEDF (i.e. understanding influences, goal
setting and reviewing/reflecting).

This brief overview shows that researchers can draw on
a breadth of measures that assess various facets of CED.
However, this means that there can be much overlap in
career constructs sometimes causing confusion; many
constructs can be assessed using different measures indi-
cating a lack of consensus on how constructs can be oper-
ationalized; many measures assess a targeted dimension
(e.g. attitudes), while omitting other relevant facets (e.g.
behaviours); and no existing measure captures a suffi-
ciently broad set of the revised CEDF components of
understanding, actions and attitudes. As a result of dispar-
ate measures, a range of measures would be needed by
researchers and practitioners to assess the breadth of
CED (Marciniak et al., 2020b).

Present research
The present research involved two studies to test the
hypothesized CEDF’s eight factors: The understanding
of self, opportunities and influences; the behaviours of
goal setting; decision-making; taking action; reflecting/
reviewing; and the attitude of confidence. The aim of
Study 1 was to conduct the initial test of the hypothesized
CEDF, its eight factors and their three manifest indicators.
The aims of Study 2 were to test the model again with a
different sample of students and to explore correlations
between its factors and measures of self-efficacy and
outcome expectations.

Study 1

Method
Participants. The sample for Study 1 was n= 567 students
from Grades 10, 11 and 12 (aged 15, 16 and 17, respect-
ively) in four non-government schools across Australia.
Participation by girls was n= 238 (42%) while participa-
tion by boys was n= 329 (58%). Participation by school
grade was Grade 10, n= 299 (53%); Grade 11, n= 214
(38%); and Grade 12, n= 54 (9%). Participation was
spread across the four schools: School 1, a provincial
school in inland Queensland had n= 134 (24%) partici-
pants; School 2, a provincial school in coastal
Queensland had n= 215 (38%) participants; School 3, a
rural school in central-western New South Wales had n=
104 (18%) participants; and School 4, a suburban school
in Adelaide, South Australia, had n= 114 (20%) partici-
pants. The Index of Community Social-Educational
Advantage (ICSEA; ACARA, 2020) values for the respect-
ive schools are, 1019, 1041, 1070 and 1078 which indicates
that the four schools have ICSEA values that are close to
the Australian ICSEA value of 1000.

Measures

Development of the CEDS-Senior. An empirical
representation of the CEDF was constructed as the

Career Education and Development Scale-Senior
(CEDS-Senior). The scale’s development used a similar
process to the six steps recommended by Dodd et al.
(2021), namely: Identification of outcomes and review
of existing measures; mapping of frameworks and gener-
ation of items; expert review; cognitive testing with the
intended users; gathering pilot data and exploring the
factor structure; and using confirmatory factor analysis
(CFA) to finalize the instrument.

The items used in a selection of extant instruments (viz.
Career Exploration Survey, Stumpf et al., 1993; Career
Thoughts Inventory, Sampson et al., 1996; and
CDI-A-SF, Creed & Patton, 2004)were examined and
allocated in a revised form to one of the eight constructs
of the revised CEDF. For example, the item relating to
‘How much time and thought have you given to choosing
subjects and choosing a career in general?’ from Study 1
section of the CDI-A-SF (Creed & Patton, 2004) was
amended to become the item ‘I usually consider my
course/career options carefully before making decisions’.

The other items reflected the aims competencies and
lesson content in the revised CEDF. For example, in a
study by McCowan et al. (2022, p. 111), the activity sug-
gested for Goal Setting for Grade 10 was, ‘To set short/
medium/long term career goals’ which translated to
item, ‘My career/course plans contain short-, medium-
and long-term goals’. Likewise, the activity suggested
for Opportunities for Grade 11 McCowan et al. (2022,
p. 112) was ‘To identify all likely post-school pathways’,
translated to the item; ‘I have a good understanding of the
many different career pathways open to me’.

Drafts of the list of items were forwarded to three
school-based career practitioners who were each asked
to conduct interviews with three parents and lead a
focus group with a cross-section of five, age-appropriate
students for comment on the suitability and readability
of the items in a draft version of the CEDS-Senior as a
fair representation of the CEDF. Modifications were
based on the collated comments from the parents. For
example, the draft item; ‘I have a good understanding of
the thinking of my parents in relation to future courses
or careers which might suit me’, was amended to ‘I
have a good understanding of my parent’s views regard-
ing future course/careers that might interest me’.
Revisions were also made based on the collated comments
from the students. For example, an item changed from, ‘I
am able to construct a high-quality resume and cover
letter’ to ‘I am able to construct a competitive resume
and cover letter’.

The CEDS-Senior with its 24 items representing the 8
factors of the revised CEDF is listed in Table 1 in the
Results section as the table also includes factor loadings
for each item. A consistent 5-point Likert-type scale was
used throughout the CEDS-Senior. Participants responded
to a 5-point Likert scale ranging from strongly disagree
(1) to strongly agree (5). Higher scores in each of the sub-
scales are reflective of the student’s perception of his or
her capability to perform the tasks pertinent to that
subscale.
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Procedure. Ethics approval was sought from and granted
by the Human Research Ethics Committee (HREC) of
the University of Southern Queensland [Approval No.
H18REA258] and the parents association and manage-
ment team of each of the four schools involved across
Australia. Sufficient paper copies of the CEDS-Senior
were posted to the career guidance counsellor in each
school to enable all students in Grades 10, 11 and 12 to
participate if they had appropriate parental permission.
The school guidance counsellors in each school held train-
ing sessions with the relevant teachers on how to admin-
ister the scale. Alternative arrangements were made by
each school for non-participants but these were not
needed as all students had the appropriate parental permis-
sions and were willing to participate. The teachers who
agreed to participate administered the scale within class
time and collected the completed scales which were
posted back for data entry. Teachers reported the
average time to complete the scale was approximately
10 minutes.

Plan for analysis. The aim of the research was to test a
hypothesized model (Hurley et al., 1997; Kahn, 2006).
We subjected the hypothesized 8 correlated factors

model comprising 24 items (with 3 items per factor and
all factors with covariances) to CFA using IBM SPSS
AMOS V18 (Arbuckle, 2009) with maximum likelihood
estimation. To appraise fit of the models, we used chi-
square test, χ2/df < 3, and a combination of CFI > .90,
RMSEA< .10 and SRMR< .08 (Mvududu & Sink,
2013) and used Δχ2 and ΔCFI≤ .01 to compare models
(Cheung & Rensvold, 2002). First, we tested the model
with all cases of data to explore overall fit, then tested
models for males and females separately, and then
tested for model invariance across gender.

Results
Model fit. First, we tested the hypothesized eight corre-
lated factors model and found acceptable fit to the data
with all cases used, χ2(df)= 716.575 (224), χ2/df=
3.199, CFI= .924, SRMR= .061, RMSEA= .062 (.057,
.067). The factor loadings for each of the 24 items are pre-
sented in Table 1. All items’ loadings on their respective
factors were acceptable and ranged from .52 to .86.
Analysed separately for gender, the model for boys
had acceptable fit, χ2(df)= 515.412 (224), χ2/df= 2.301,
CFI= .927, SRMR= .063, RMSEA= .063 (.056, .070).

Table 1. Items and their standardized factor loadings for study 1 and study 2.

Factor loading

Item Item text Study 1 Study 2

sel1 I have a good understanding of my interests and how they might relate to future courses or careers .82 .88

sel2 I have a good understanding of my personal strengths and abilities .72 .78

sel3 I am aware of the subject(s) which I like or do well in and how it/they might relate to future courses or

careers

.65 .83

inf1 I have a good understanding of my parent’s views regarding future courses and careers that might interest me .60 .68

inf2 I understand the importance of making course/career decisions which are mine and not influenced by my

friends or social media.

.59 .75

inf3 I understand the importance of making course/career decisions which are mine but are done with help from

teachers and parents

.63 .82

opp1 I have a good understanding of the world or work and future careers options .70 .79

opp2 I have a good understanding of the range of subjects/courses which are available for me to study and where

they might lead in terms of careers.

.79 .86

opp3 I have a good understanding of the many different career pathways open to me. .81 .87

goa1 I have set myself clear and achievable course/career goals .77 .84

goa2 I have developed a career plan for myself .86 .91

goa3 My course/career plans contain short, medium and long-term goals .83 .86

dec1 I am good at making sound career/course choices and decisions. .74 .83

dec2 I am able to seek detailed course and career information to assist me make good decisions. .73 .84

dec3 I usually consider my course/career options carefully before making decisions .68 .80

act1 I am able to construct a competitive resume and cover letter. .73 .72

act2 I can competently complete job/course/career-related applications. .85 .87

act3 I am able to locate appropriate information on entry prerequisites for jobs and/or courses of further study. .65 .84

ref1 I review my course/career plans approximately every 6 months. .77 .85

ref2 I regularly check course/career information to see if there are any changes relevant to my course/career

planning.

.86 .84

ref3 I have developed appropriate back-up plans if my first choice doesn’t eventuate. .62 .76

con1 I know what steps I need to take to progress my course/career planning .78 .87

con2 I feel confident that I have a good idea of what course/career direction(s) or pathway(s) I want to take. .79 .87

con3 I am confident that I will have a successful future. .53 .73

act: taking action; con: confidence; dec: decision-making; goa: goal setting; inf: understanding influences; ref: reflecting/reviewing; opp: understanding

opportunities; sel: understanding self.
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Similarly, the model for girls had acceptable fit, χ2(df)=
464.046 (224), χ2/df= 2.072, CFI= .906, SRMR= .069,
RMSEA= .067 (.059, .076). The CFI value for girls’
model was evidently lower than that for boys’ model;
nonetheless, overall, the models were acceptable.

Next, we tested for invariance between the genders.
Table 2 shows the indices of fit. Configural invariance
(M1) was evident in acceptable model fit. We used the
AMOS multigroup function (Gaskin, 2022) to test for
metric invariance and found acceptable fit (M2) on the
χ2/df, CFI, SRMR and RMSEA indices. Although there
was a significant difference between the unconstrained
(M1) and constrained (M2) models using the Δ χ2(df)
test, the ΔCFI= .003 was less than .01 criterion
(Cheung & Rensvold, 2002). We explored potential
sources of variance by comparing items’ regression
weights for boys and girls. The constraints for items 21
(M3), 20 (M4) and 18 (M5) were sequentially removed
because their differences were relatively high. All
models had acceptable fit; however, the final model
(M5) with no constraints on items 20 and 21 on the
Reflection factor and 18 on Action, was not significantly
different from the configural model (M1) using the
Δχ2(df) test and ΔCFI≤ .01 criterion (Cheung &
Rensvold, 2002). These alternative restrictive models
were not superior in fit compared to the initial metric
model (M2) and therefore made no amendments to the
model. We concluded that the model evinced partial
metric invariance in this sample. We then tested for
scalar invariance and the models for intercepts (M6) and
covariances (M7) had acceptable fit on the χ2/df, CFI,
SRMR and RMSEA indices. The Δ χ2(df) test between
the metric (M2) and scalar model was significant for M6
and M7, their respective ΔCFI values were indicative of
diminished fit. To be thorough, given items’ 18, 20 and
21 had an influence on the metric model, we explored
their influence on the scalar models with the constraints
removed. Similarly, the intercepts (M8) and covariances
(M9) models had acceptable fit with the partial metric

invariance model (M5) as the comparator. We, therefore,
concluded the model evinced partial scalar invariance in
this sample.

Table 3 reports the descriptive statistics, coefficients
for internal consistency, correlations, skewness and kurto-
sis for the subscales. Table A1 in the Supplemental
Appendix shows the items’ intercorrelations.

Differences between grades and genders. Differences
between the mean scores for the eight factors across
Grades 10, 11 and 12, and the genders are presented in
Table 4. Students in Grade 11 had a slightly lower mean
score for Goals. There are trivial differences between
the means scores, Influences, Goals, Reflect and
Confidence for boys and girls. The low percentage of par-
ticipants from Grade 12 means that this data much be
treated with caution and further investigation is needed.

Summary. The CFA found an acceptable eight-factor
model congruent with its original design and conceptual
foundations. The CEDS-Senior was consistent across
the three grade levels which mean that it has similar prop-
erties and can be used with students across Grade 10,
Grade 11 or Grade 12. There initially appeared to be
minor differences between genders in some factors but
these proved to be statistically insignificant. Of note,
due to the low participation by Grade 12 students, the
data about grade level differences needs to be treated
with caution. Having established the initial model and
tested for its invariance, we then proceeded to retest the
model in a separate data set.

Study 2
There were two aims for Study 2. The first aim was to
determine if the model could be recovered from a separate
data set from senior secondary students from a set of gov-
ernment schools. The second purpose was to determine
the concurrent validity of the model by comparing its

Table 2. Measurement invariance for study 1 (n= 567).

Model χ2(df) χ2/df CFI SRMR RMSEA (90% CI) Compare ΔCFI Δ χ2(df)

M1: configural 979.458 (448)* 2.186 .919 .063 .046 (.042, .050) – – –

M2: metric 1014.742 (464)* 2.187 .916 .064 .046 (.042, .050) M1 −.003 35.222 (16)*

M3: partial metric

(no constraints on 21)

1014.114 (463)* 2.169 .919 .063 .045 (.042, .049) M1 .000 34.656 (15)*

M4: partial metric

(no constraint on 21, 20)

1009.632 (462)* 2.185 .916 .065 .045 (.042, .049) M1 −.003 30.174 (14)*

M5: partial metric

(no constraints on 21, 20, 18)

995.676 (461)* 2.160 .918 .062 .045 (.041, .049) M1 −.001 16.219 (13)

M6: scalar intercepts 1083.026 (488) 2.219 .909 .063 .046 (.043, .050) M2 −.010 68.284 (24)*

M7: scalar covariances 1143.691 (524) 2.183 .905 .071 .046 (.042, .049) M2 −.014 128.948 (60)*

M8: scalar intercepts

(no constraints on 21, 20, 18)

1063.601 (485)* 2.187 .912 .063 .046 (.043, .050) M5 −.006 67.924 (24)*

M9: scalar covariances (no

constraints on 21, 20, 18)

1131.994 (521)* 2.173 .907 .070 .046 (.042, .049) M5 −.009 136.317 (60)*

*p< .05.

M: multigroup model.
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results with two other well-established and related mea-
sures of self-efficacy and outcome expectations.

Method
Participants. Study 2 involved students from Grades 10,
11 and 12 in five schools within a large education jurisdic-
tion in Australia. Of the 374 students who responded
online, 102 were deemed unsuitable because of incomple-
tion, leaving a sample size of n= 272. Participation by
girls was n= 143 (52%) while participation by boys was
n= 129 (47%). Participation by school grade was Grade
10, n= 50 (18%); Grade 11, n= 198 (72%); and Grade
12, n= 29 (10%). Participation was spread across five
schools: School 1, n= 164 (59%; ICSEA= 977); school
2, n= 93 (34%; ICSEA= 984); school 3, n= 6 (2%;
ICSEA= 1011); school 4, n= 13 (5%; ICSEA= 1027);
and school 5, n= 1 (ICSEA 1062). The two schools
with the largest number of participating students had
ICSEA values that were just under the Australian
average value of 1000.

Measures. The CEDS-Senior was used again for Study
2. In order to determine the concurrent validity of the

CEDS-Senior, two comparison instruments were added
for Study 2. The instruments were selected on the basis
of being age appropriate, attempting to measure a
similar aspect of the revised CEDF and being relatively
short in length. The two measures chosen for comparison
purposes were the New General Self-Efficacy Scale
(NGSES) (Chen et al., 2001) and the revised form of
the Vocational Outcomes Expectations – revised form
(VOE; McWhirter et al., 2000, Metheny & McWhirter,
2013).

The NGSES. The NGSES (Chen et al., 2001) is an
8-item measure of self-efficacy or being able to success-
fully execute behaviour required to produce the required
outcome (Bandura, 1977; Bandura, 1986). Participants
respond to a 5-point Likert scale ranging from strongly
agree (5) to strongly disagree (1). Sample items
include, ‘In general, I think I can obtain outcomes that
are important to me,’ and ‘I will be able to achieve most
of the goals that I have set for myself.’ Higher scores
are reflective of higher self-efficacy. Chen et al. (2001)
found that the NGSES demonstrated high reliability and
high content and predictive validity. For example, the
principal components analysis yielded a single factor

Table 3. Measures’ descriptive statistics, alpha reliability coefficients, skewness, kurtosis, standard error and scale score correlations in

study 1 (n= 567).

Measure 1 2 3 4 5 6 7 8

1. SEL .77

2. INF .46 .62

3 OPP .58 .40 .81

4. GOA .51 .26 .54 .86

5. DEC .54 .50 .57 .59 .76

6. ACT .32 .33 .40 .30 .45 .78

7. REF .39 .18 .48 .62 .48 .34 .78

8. CON .66 .38 .62 .70 .63 .38 .55 .74

M (SD) 3.87 (.73) 4.15 (.66) 3.76 (82) 3.11 (1.07) 3.61 (.81) 3.77 (.82) 2.76 (1.27) 3.63 (.91)

Skewness −.72 − 84 −.63 −.21 − .42 − .67 .11 − .64

Kurtosis .59 .89 .13 −.79 − .16 .47 − .66 .03

Note: Internal consistency coefficients Cronbach’s alpha are shown on the diagonal.

All coefficients are statistically significant, p< .01.

ACT: taking action; CON: confidence; DEC: decision-making; GOA: goal setting; INF: understanding influences; REF: reflecting/reviewing;

OPP: understanding opportunities; SEL: understanding self.

Table 4. Means and difference measures for grades and gender in study 1 (n= 567).

Grade Gender

10 11 12 Boys Girls

Factor M (SD) M (SD) M (SD) F p M (SD) M (SD) t p

Self 3.87 (.69) 3.88 (.79) 3.87 (.76) .00 .99 3.90 (.74) 3.85 (.71) .86 .39

Influences 4.14 (.68) 4.18 (.64) 4.12 (.61) .39 .68 4.11 (.66) 4.22 (.66) −1.99 .05

Opportunity 3.81 (.79) 3.69 (.86) 3.76 (.85) 1.22 .30 3.80 (.82) 3.70 (.83) 1.50 .13

Goals 3.19 (1.00) 2.98 (1.33) 3.27 (1.16) 2.94 .05 3.20 (1.10) 2.99 (1.02) 2.28 .02

Decisions 3.67 (.80) 3.52 (.84) 3.65 (.70) 2.24 .12 3.63 (.78) 3.57 (.84) .87 .38

Actions 3.80 (.80) 3.79 (82) 3.67 (.88) .53 .59 3.78 (.80) 3.78 (.84) .02 .98

Reflect 2.84 (.98) 2.68 (1.09) 2.70 (.99) 1.74 .18 2.85 (1.05) 2.66 (.97) 2.21 .03

Confidence 3.69 (.84) 3.55 (.98) 3.59 (1.00) 1.57 .21 3.71 (.91) 3.52 (.91) 2.51 .01
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solution on three separate occasions (α= 0.87, 0.88 and
.085, respectively) and the test–retest reliability coeffi-
cients for the NGSES were high, rt1−t2= 0.65, rt2−t3=
0.66 and rt1−t3= 0.62. The NGSES was found to be
theory based, unidimensional, internally consistent and
stable over time (Chen et al., 2001). The work of
Alexcopoulos and Asimakopoulou (2009) found good
psychometric properties when used with a range of 531
Greek students aged around 12 years, indicating its suit-
ability for use with the younger students in this study.

The VOE. The revised form of the VOE (McWhirter
et al., 2000, Metheny & McWhirter, 2013) is a 12-item
measure of participant’s perceptions of their ability
to accomplish career aspirations. Participants respond to
5-point Likert scale ranging from strongly agree (5) to
strongly disagree (1). Sample items include, ‘My career
planning will lead to a satisfying career for me,’ ‘I have
control over my career decisions,’ and ‘The future looks
bright for me.’ Higher scores are reflective of higher voca-
tional expectations. Evidence of adequate internal consist-
ency, test–retest reliability and concurrent validity of
the measure for high school samples is reported by
McWhirter et al. (2000) and Metheny and McWhirter
(2013). For example, test–retest reliability over 9 weeks
yielded a coefficient r= 59 and an internal consistency
reliability of Cronbach’s α= 0.83, and in a subsequent
study an α= 0.93 was obtained.

Procedure. An amendment to the original ethics approval
was granted from the HREC of the University of
Southern Queensland [Approval No. H18REA258-v3]
and from the senior research officer of a major educational
jurisdiction in Australia. The CEDS-Senior was set up as
an online scale within the secure environment of a univer-
sity data management system. The relevant coordinator
for the jurisdiction involved, invited schools to participate
and provided training and access for the relevant person in
each of the schools which agreed to participate. The
online version of CEDS-Senior was accessible for 3
months and students who had appropriate parent permis-
sion were able to access the scale at any time during
that period. Access closed in mid-December 2020 and

the data were examined for full completions. The scales
took approximately 8 minutes for students to complete
online.

Results
Similar to Study 1, we tested the hypothesized eight cor-
related factors model and found acceptable fit to the data
with all cases used, χ2(df)= 462.902 (224), χ2/df= 2.067,
CFI= .952, SRMR= .049, RMSEA= .062 (.054, .070).
Analysed separately for gender differences, the model
for boys had acceptable fit, χ2(df)= 383.421 (224), χ2/
df= 1.712, CFI= .928, SRMR= .059, RMSEA= .075
(.062, .087). Similarly, the model for girls had acceptable
fit, χ2(df)= 431.911 (224), χ2/df= 1.928, CFI= .928,
SRMR= .059, RMSEA= . 081 (.069, .092). The factor
loadings for each of the 24 items are presented in Table 1.

We then tested for invariance between models for boys
and girls. Indices of fit are shown in Table 5. The model
for configural invariance (M1) had acceptable fit.
AMOS multigroup labelling function (Gaskin, 2022)
was used for testing metric invariance (M2). Again, the
fit was acceptable for M2. Furthermore, there was not a
significant difference between the unconstrained and
constrained models, χ2diff (24)= 20.424, p= .672 and the
ΔCFI was in favour of the constrained model. As with
Study 1, for consistency’s sake, we explored differences
in regression weights to detect items with relative differ-
ences. Again, items 20 and 21 on the Reflection factor
had relatively higher differences. Removal of their con-
straints revealed a model with acceptable fit, χ2(470)=
829.668, χ2/df= 1.765, CFI= .928, RMSEA= .053,
CI 90% [.047, .059]. Again, the configural and amended
metric model (i.e. 20, 21 unconstrainted) was not signifi-
cantly different, χ2diff (21)= 14.337, p= .889 and ΔCFI=
+.002, which is less than the .01 criterion (Cheung &
Rensvold, 2002). In summary, the M2 and amended
M3 revealed metric invariance in this sample. Testing
for scalar invariance revealed significant differences
between M2 and M4 (intercepts) and M5(covariances).
Removal of equivalence constraints on the intercepts
of items 20 and 21 produced models that were not

Table 5. Measurement invariance for study 2 (n= 276).

Model χ2(df) χ2/df CFI SRMR RMSEA (90% CI) Compare ΔCFI Δ χ2(df)

M1: configural 815.331 (448) 1.820 .928 .059 .055 (.049, .061) – .– –

M2: metric 835.755 (472) 1.771 .929 .063 .054 (.048, .059) M1 +.001 20.424 (24)

M3: metric (no constraints

on 20, 21)

829.668 (470) 1.765 .930 .059 .053 (.047, .059) M1 +.002 14.337 (22)

M4: scalar intercepts 873.917 (496) 1.762 .926 .060 .053 (.047, .059) M2 .002 38.1622 (24)*

M5: scalar covariances 906.237 (524) 1.729 .925 .066 .052 (.046, .058) M2 .004 70.481 (60)*

M6: scalar intercepts

(no onstraints 21, 21)

861.592 (492) 1.751 .928 .059 .053 (.047, .059) M2 .000 31.924 (22)

M6: scalar covariances

(no constraints 21, 21)

894.386 (520) 1.720 .927 .063 .052 (.046, .057) M2 .002 64.718 (50)

*p< .05.

M: multigroup model.
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significantly different from the metric baseline M2, for
M6, χ2diff (22)= 31.924, p= .079 and for M7, χ2diff (50)=
64.718,
p= .079. Therefore, we concluded that the model/
framework evinced partial scalar invariance on the
Reflection factor.

Correlations. As in Study 1, the CEDS subscales corre-
lated moderately with one another. The self-efficacy
scale (NGSES), correlated strongly with each of the
eight components of the revised CEDF with the coeffi-
cients ranging from 0.50 to 0.74. Similarly, the revised
outcomes and expectations scale (VOE), also correlated
very strongly with each of the eight constructs/factors of
the revised CEDF with the coefficients ranging from
0.53 to 0.83 as shown in Table 6. These strong correla-
tions with the two comparator measures provided evi-
dence of the concurrent validity of the CEDS-Senior.
Table A2 in the Supplemental Appendix shows the
items’ intercorrelations.

Differences between grades and the gender. Differences
between the mean scores for students in Grades 10, 11
and 12 and for boys and girls are presented in Table 7.
As in Study 1, students in Grade 11 had lower scores on
some factors than those in Grades 10 and 12 but these
were not statistically significant. The low percentage of
participants from Grade 12 means that this data must be
taken with caution and further investigation is needed.

Discussion
The CEDF was developed as a conceptual curricular
framework for career education. The CEDF was derived
from practitioner experience, as well as the theoretically
and empirically based model of Marciniak et al.
(2020b). The CEDS-Senior was developed to empirically
represent the eight constructs of the CEDF. The present
findings support the revised CEDF and CEDS-Senior.
Both studies’ CFAs found an acceptable eight-factor
model consistent with its original design, and which was

Table 6. Measures’ descriptive statistics, alpha reliability coefficients, skewness, kurtosis, standard error and scale score correlations in

study 2 (n= 276).

Measure 1 2 3 4 5 6 7 8 9 10

1. SEL .87

2. INF .65 .78

3 OPP .70 .59 .87

4. GOA .67 .44 .62 .90 /

5. DEC .72 .60 .78 .73 .86

6. ACT .51 .45 .63 .44 .60 .85

7. REF .48 .36 .48 .72 .61 .41 .85

8. CON .73 .53 .69 .79 .76 .56 .69 .86

9. SE .66 .53 .65 .57 .70 .58 .50 .74 .95

10. OE .76 .64 .74 .70 .77 .60 .53 .83 .80 .96

M (SD) 3.55 (.91) 3.80 (.86) 3.53 (.90) 3.06 (1.08) 3.35 (.90) 3.39 (.87) 2.77 (1.00) 3.29 (1.03) 3.46 (.87) 3.56 (.86)

Skewness −.83 −1.09 −.76 −.23 −.45 −.38 .03 −.48 −.57 −.79
Kurtosis .89 1.82 .84 −.49 .25 .41 −.59 −.25 .56 1.27

Note: Internal consistency coefficients Cronbach’s alpha are shown on the diagonal.

All coefficients are statistically significant, p< .01.

ACT: taking action; CON: confidence; DEC: decision-making; GOA: goal setting; INF: understanding influences; REF: reflecting/reviewing; OE: outcomes

expectations; OPP: understanding opportunities; SEL: understanding self.

Table 7. Means and difference measures for grades and gender in study 2 (n= 276).

Grade Gender

10 11 12 Boys Girls

Factor M (SD) M (SD) M (SD) F p M (SD) M (SD) t p

Self 3.78 (.80) 3.49 (.93) 3.57 (.94) 2.07 .13 3.60 (.89) 3.51 (.94) −.79 .43

Influences 3.93 (.87) 3.75 (.84) 3.98 (.93) 1.52 .22 3.78 (.87) 3.80 (.86) .17 .86

Opportunity 3.69 (.87) 3.47 (.93) 3.69 (.70) 1.69 .19 3.61 (.86) 3.47 (.95) −1.23 .22

Goals 3.27 (1.16) 2.97 (1.08) 3.32 9.89) 2.48 .09 3.08 (1.05) 3.07 (1.12) −.04 .97

Decisions 3.49 (.87) 3.27 (.93) 3.61 (.72) 2.61 .08 3.36 (.88) 3.33 (.94) −.30 .76

Actions 3.38 (.85) 3.38 (.91) 3.44 (.52) .06 .95 3.37 (.88) 3.39 (.88) .18 .86

Reflect 2.84 (1.12) 2.70 (.97) 3.18 (.99) 3.12 .05 2.76 (.92) 2.81 (1.09) .39 .69

Confidence 3.62 (1.03) 3.18 (1.02) 3.43 (.99) 4.01 .02 3.43 (1.00) 3.16 (1.06) −2.14 .03

Self-efficacy 3.70 (.95) 3.38 (.86) 3.63 (.70) 3.26 .04 3.56 (.86) 3.39 (.88) −1.62 .11

Outcomes and expectations 3.83 (.93) 3.47 (.85) 3.68 9.72) 3.96 .03 3.67 (.84) 3.47 (.89) −1.95 .05
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sustained in the two independent data sets. Students
across a range of schools indicated consistently that they
could make sense of the constructs and vocabulary used
in the CEDS-Senior and that the 24 items in the eight
factors held together to form a coherent scale.

Having access to this holistic measure supports the
integration of CED into a school’s provisioning for
career development learning. In a crowded curriculum,
and with enormous demands made upon them, teachers
require resources to alleviate these pressures while
attempting to implement important career education and
development programmes (Hooley et al., 2011; Mann
et al., 2020). The CEDS-Senior has the capacity to
provide them with a holistic and economical measure by
which to provide students with a self-report mechanism
to help them understand their career development; iden-
tify areas for attention and further development; provide
evidence of the value of an intervention; and facilitate par-
ticipation by teachers and career practitioners in evidence-
based practice. For those schools using the revised CEDF,
students’ scores on the CEDS-Senior could be used to dir-
ectly identify areas of strengths and weaknesses in their
programme enabling them to review and address them.

The presence of relative similarities and, conversely,
relatively few significant differences, among the mean
scores of students in Grades 10, 11 and 12, and boys and
girls, suggest that the CEDS-Senior has the potential to be
used across and between the three grades across genders.
The responses from the use of CEDS-Senior could be intro-
duced as a basis for meaningful discussion with parents,
particularly around career decision points. School and
system administrators could also identify career-related
needs and appropriate resourcing based on the outcomes.

Much like the CDI-A-SF (Creed & Patton, 2004), the
CEDS-Senior will provide scores for each of the eight
career constructs, the three major components of the
revised CEDF (viz. understanding, actions and attitudes),
and also provide access to a total single score. This variety
of data collection options will facilitate future research
which may need specific constructs and/or components
and/or total scores, to include in the research.

This integrated model resonates with the work of recent
Australian researchers, Patfield et al. (2022) and Fray et al.
(2020) which examined the important components of the
outer sub-system of the revised CEDF – predictors, influ-
ences, barriers and outcomes. Their work informs the
content and approach that would be introduced in any
career education and development intervention guided by
the inner sub-system of the integrated model, understanding,
action and attitudes, to address the issues of influences and
equity. Research using the CEDS-Senior which measures
the inside sub-system or ‘engine-room’ of the revised
CEDF, could be used to provide evidence of impact from
addressing the important factors from the outer sub-system.

Limitations and future research
In both studies, it was difficult to obtain large numbers of
voluntary participation by Grade 12 students, given the

pressures of completing their final year of secondary
schooling. Because of the low response rate for this
cohort of students, the findings involving Grade 12 stu-
dents need to be considered with caution. Future studies
which embed the use of the CEDS-Senior in Grade 12
programmes would likely address this issue and enable
stronger testing of invariance.

The schools involved in Study 1 were non-government
schools in different locations in three different States
across Australia and the schools involved in Study 2
were Government schools across an educational jurisdic-
tion. The design of the studies was cross-sectional. Future
research which collects more comprehensive student
and school data, could focus on target populations, and
provide stronger evidence of the impact of socio-
economic status or race/ethnicity, for example, on
student responses (Choi et al., 2012). Also, longitudinal
studies and regression analyses, connecting student
scores to course/career outcomes as a criterion would
provide evidence of predictive validity (Hooley et al.,
2011; Sikora, 2020).

The CEDS-Senior is based on self-report and thus
susceptible to self-report bias (e.g. where participants
over- or underestimate their career understandings, beha-
viours and attitudes (Donaldson & Grant-Vallon, 2002).
Dyadic or 360-degree data collection methodology,
which compares the self-report with other relevant data
and personal observations, would address this concern.
In the second study, voluntary participation was online
where minimal data were collected on the students who
participated. Many students withdrew from the activity
after only answering the first one, two or three items.
Future studies would need to introduce methods to
collect more comprehensive data and obtain higher com-
pletion rates.

It is understandable that there would be minor differ-
ences between the responses of adolescent boys and
girls around the ages of 15–17. In these two studies, the
boys reported that they checked the latest career informa-
tion and possible career pathways marginally more than
girls. This needs to be explored further, but in the mean-
time, the scores for boys and girls on the factor
‘Reviewing/Reflecting’ should be considered with some
caution.

It is also understandable that the scores for students in
Grade 11 be lower than for those students in both Grades
10 and 12 where students need to focus their career devel-
opment in order to make imminent subject, course and
career-related decisions. This information provides an
opportunity for schools to advocate for increased CED
activities for students in Grade 11 and conduct research
on possible correlation to course/career outcomes.

Another limitation is that data collection for Study 2
occurred during a period of restrictions associated with
the COVID-19 pandemic. The psychological effects of
restrictions on students’ scores cannot be discerned from
the current data. Future studies could also focus on
teacher feedback on the use and value of the revised
CEDF and CEDS-Senior, as well as continue to explore
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further, the minor difference between different user
groups.

Conclusion
Career education and development have been found to
have an impact on retention, achievement, transition and
life success of secondary school students (Hooley et al.,
2011). These two studies provide career practitioners, tea-
chers, administrators and researchers, with a conceptual
framework and a measure that could identify and report
on the career education and development of students in
Grades 10, 11 and 12 at individual, class, grade, school
and system levels. The results from the use of the scale
would provide access to a self-report measure that could
be used to facilitate the career development of students,
demonstrate the importance and effectiveness of career
interventions, and facilitate participation in evidence-
based practice. The two studies reinforced the
empirically- and theoretically based model developed by
Marciniak et al. (2020b) which underpins the revised
CEDF and provides a measure that could be used to
conduct further research on the framework’s application
with secondary school students.

Declaration of conflicting interests
The authors declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding
The authors received no financial support for the research,
authorship, and/or publication of this article.

ORCID iDs
Peter McIlveen https://orcid.org/0000-0002-1864-9516
Brad McLennan https://orcid.org/0000-0002-1016-8275

Supplemental material
Supplemental material for this article is available online.

References
Alexcopoulos, D. S., & Asimakopoulou, S. (2009).

Psychometric properties of Chen, Gully, and Eden’s
“New general Self-efficacy Scale”. In a Greek sample.
Psychological Reports, 105, 245–254. https://doi.org/10.
2466/pr0.105.1.245-254

Arbuckle, J. L. (2009). Amos (version 18.0). Amos Development
Corporation.

Athanasou, J. A. (1988). The career interest test. Hobsons Press.
Australian Curriculum, Assessment and Reporting Authority

(2020). Guide to understanding the index of community
socio-education advantage. Author.

Australian Education Council (1992). Career education in
Australian schools: national goals, student, school and
systems outcomes. Author.

Bandura, A. (1977). Self-efficacy: Toward a unifying theory
of behavioral change. Psychological Review, 84(2), 191.
https://doi.org/10.1037/0033-295X.84.2.191

Bandura, A. (1986). The explanatory and predictive scope
of self-efficacy theory. Journal of Social and Clinical
Psychology, 4(3), 359–373. https://doi.org/10.1521/jscp.
1986.4.3.359

Barenbaum, N. B., & Winter, D. G. (2008). History of modern
personality theory and research. In O. P. John, R.
W. Robins, & L. A. Pervin (Eds.), Handbook of personality:
Theory and research (pp. 3–26). The Guilford Press. https://
doi.org/10.1017/cbo9780511676093.002.

Berger, N., Hanham, J., Stevens, C. J., & Holmes, K. (2019).
Immediate feedback improves career decision self-efficacy
and aspirational alignment. Frontiers in Psychology, 10,
255. https://doi.org/10.3389/fpsyg.2019.00255

Betz, N. E., Klein, K. L., & Taylor, K. M. (1996). Evaluation of
a short form of the career decision-making self-efficacy scale.
Journal of Career Assessment, 4(1), 47–57. https://doi.org/
10.1177/106907279600400103

Career Industry Council of Australia (CICA) (2007).
Professional standards for career practitioners. https://cica.
org.au/professional-standards/ August 2022

Chen, G., Gully, S. M., & Eden, D. (2001). Validation of a
new general self-efficacy scale. Organizational Research
Methods,4(1), 62–83. https://doi.org/10.1177/109442810141004

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating
goodness-of-fit indexes for testing measurement invariance.
Structural Equation Modeling, 9(2), 233–255. https://doi.
org/10.1207/S15328007SEM0902_5

Choi, B., Park, Y., Yang, H., Lee, E., Lee, S. K., Lee, Y., & Lee, S.
M. (2012). Understanding career decision-making self-efficacy:
A meta-analytic approach. Journal of Career Development,
39, 443–460. https://doi.org/10.1177/0894845311398042

Creed, P. A., & Patton, W. (2004). The development and valid-
ation of a short form of the Australian version of the career
development inventory. Journal of Psychologists and
Counsellors in Schools, 14(2), 125–138. https://doi.org/10.
1017/s1037291100002442

Department of Education, Employment and Training (2019).
Future ready: a student focused national career education
strategy. Author.

Department of Education and Training (2021). Careers curric-
ulum framework. Victorian State Government. https://www.
education.vic.gov.au/school/teachers/teachingresources/careers/
carframe/Pages/framework.aspx

Dodd, V., Hanson, J., & Hooley, T. (2021). Increasing students’
career readiness through career guidance: measuring the
impact with a validated measure. British Journal of Guidance
& Counselling, 49, https://doi.org/10.1080/03069885.2021.
1937515

Donaldson, S. I., & Grant-Vallone, E. J. (2002). Understanding
self-report bias in organizational behavior research. Journal
of Business and Psychology, 17(2), 245–260. https://doi.
org/10.1023/A:1019637632584

Education Council (2020). Looking to the future. Report of the
review of senior Secondary pathways into work, further edu-
cation and training. Education Services Australia.

Fray, L., Gore, J., Harris, J., & North, B. (2020). Key influences
on aspirations for higher education of Australian school stu-
dents in regional and remote locations: a scoping review of
empirical research, 1991–2016. The Australian Educational
Researcher, https://doi.org/10.1007/s13384-019-00332-4

Gaskin, J. (2022). Structural equation modeling. MyEducator.
https://app.myeducator.com/reader/web/1381b/

Gati, I., Krause, M., & Osipow, S. H. (1996). A taxonomy of dif-
ficulties in career decision making. Journal of Counseling

132 Australian Journal of Career Development 32(2)

https://orcid.org/0000-0002-1864-9516
https://orcid.org/0000-0002-1864-9516
https://orcid.org/0000-0002-1016-8275
https://orcid.org/0000-0002-1016-8275
https://doi.org/10.2466/pr0.105.1.245-254
https://doi.org/10.2466/pr0.105.1.245-254
https://doi.org/10.2466/pr0.105.1.245-254
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1521/jscp.1986.4.3.359
https://doi.org/10.1521/jscp.1986.4.3.359
https://doi.org/10.1521/jscp.1986.4.3.359
https://doi.org/10.1017/cbo9780511676093.002.
https://doi.org/10.1017/cbo9780511676093.002.
https://doi.org/10.1017/cbo9780511676093.002.
https://doi.org/10.3389/fpsyg.2019.00255
https://doi.org/10.3389/fpsyg.2019.00255
https://doi.org/10.1177/106907279600400103
https://doi.org/10.1177/106907279600400103
https://doi.org/10.1177/106907279600400103
https://cica.org.au/professional-standards/
https://cica.org.au/professional-standards/
https://cica.org.au/professional-standards/
https://doi.org/10.1177/109442810141004
https://doi.org/10.1177/109442810141004
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1177/0894845311398042
https://doi.org/10.1177/0894845311398042
https://doi.org/10.1017/s1037291100002442
https://doi.org/10.1017/s1037291100002442
https://doi.org/10.1017/s1037291100002442
https://www.education.vic.gov.au/school/teachers/teachingresources/careers/carframe/Pages/framework.aspx
https://www.education.vic.gov.au/school/teachers/teachingresources/careers/carframe/Pages/framework.aspx
https://www.education.vic.gov.au/school/teachers/teachingresources/careers/carframe/Pages/framework.aspx
https://www.education.vic.gov.au/school/teachers/teachingresources/careers/carframe/Pages/framework.aspx
https://doi.org/10.1080/03069885.2021.1937515
https://doi.org/10.1080/03069885.2021.1937515
https://doi.org/10.1080/03069885.2021.1937515
https://doi.org/10.1023/A:1019637632584
https://doi.org/10.1023/A:1019637632584
https://doi.org/10.1023/A:1019637632584
https://doi.org/10.1007/s13384-019-00332-4
https://doi.org/10.1007/s13384-019-00332-4
https://app.myeducator.com/reader/web/1381b/
https://app.myeducator.com/reader/web/1381b/


Psychology, 43(4), 510–526. https://doi.org/10.1037/0022-
0167.43.4.510

Gonski, D., & Shergold, P. (2021). In the same sentence. Bringing
higher and vocational education together. Department of
Premier and Cabinet.

Hooley, T., Marriott, J., & Sampson, J. P. (2011). Fostering
college and career readiness: how career development activ-
ities in schools’ impact on graduation rates and students’ life
success. University of Derby.

Hooley, T., Watts, A. G., Sultana, R. G., & Neary, S. (2012). The
blueprint’ framework for career management skills: A critical
exploration. British Journal of Guidance and Counselling,
9, 1–15. https://doi.org/10.1080/03069885.2012.713908,
https://www.yourcareer.gov.au/get-career-resources/australian-
blueprint-for-career-development

Hurley, A. E., Scandura, T. A., Schriesheim, C. A., Brannick, M.
T., Seers, A., Vandenberg, R. J., & Williams, L. J. (1997).
Exploratory and confirmatory factor analysis: Guidelines,
issues, and alternatives. Journal of Organizational Behavior,
18(6), 667–683. http://www.jstor.org/stable/3100253

Kahn, J. H. (2006). Factor analysis in counseling psychology
research, training, and practice. The Counseling Psychologist,
34(5), 684–718. https://doi.org/10.1177/0011000006286347

Lapan, R. T., Gysbers, N. C., & Sun, Y. (1997). The impact of
more fully implemented guidance programs on the school
experiences of high school students: A statewide evaluation
study. Journal of Counseling & Development, 75, 292–302.
https://doi.org/10.1002/j.1556-6676.1997.tb02344.x

Larson, L. M., Bonitz, V. S., & Pesch, K. M. (2013). Assessing
key vocational constructs. In B. W. Walsh, M. L. Savickas, &
P. J. Hartung (Eds.), Handbook of vocational psychology:
Theory research and practice (pp. 219–248). Routledge.

Law, B., & Watts, A. G. (1977). Schools, careers and commu-
nity: A study of some approaches to careers education in
schools. Church Information Office for the General Synod
Board of Education.

Lent, R. W., & Brown, S. D. (2006). On conceptualizing and
assessing social cognitive constructs in career research:
A measurement guide. Journal of Career Assessment,
14(1), 12–35. https://doi.org/10.1177/1069072705281364

Mann, A., Denis, V., Schleicher, A., Ekhtiari, H., Forsyth, T.,
Liu, E., & Chambers, N. (2020). Dream jobs? Teenagers’
career aspirations and the future of work. OECD Better
Policies for Better Lives.

Marciniak, J., Hirschi, A., Johnston, C.S., & Haenggli, M. (2020a).
Measuring career preparedness among adolescents: Develop-
ment and validation of the career resources questionnaire-
adolescent version. Journal of Career Assessment, 2020,
1–17. https://doi.org/10.1177/1069072720943838

Marciniak, J., Steiner, R. S., & Hirschi, A. (2020b). Career pre-
paredness among adolescents: A review of key components
and directions for future research. Journal of Career
Assessment. https://doi.org/10.1177/0894845320943951

McAlpine, A., & McCowan, C. (2007). Best practice presenta-
tion. Doing more with less [Paper presentation]. National
Association of Graduate Careers Advisory Services.

McCowan, C., & Nguyen, L. (2014). Rules of engagement:
Career practitioners as consultants in their own organisation
[Paper presentation]. Annual Conference of the Career
Development Association of Australia.

McCowan, C., McKenzie, M., & Shah, M. (2017). Introducing
career education and development: A guide for personnel
in education institutions in both developed and developing
countries. InHouse Publishing.

McCowan, C., McKenzie, M., & Shah, M. (2022). Introducing
career education and development: A guide for personnel
in education institutions in both developed and developing
countries (2nd ed.). InHouse Publishing.

McWhirter, E. H., Crothers, M., & Rasheed, S. (2000). The
effects of high school career education on social–cognitive
variables. Journal of Counseling Psychology, 47(3), 330–
341. https://doi.org/10.1037/0022-0167.47.3.330

Metheny, J., & McWhirter, E. H. (2013). Contributions of
social status and family support to college students’ career
decision self-efficacy and outcome expectations. Journal of
Career Assessment, 21(3), 378–394. https://doi.org/10.
1177/1069072712475164

Ministerial Council for Education, Employment, Training and
Youth Affairs (MCEETYA) (2010). The Australian blueprint
for career development, prepared by Miles Morgan Australia
(Author ed.). Author. https://doi.org/10.1177/21501378134
94766

Mvududu, N. H., & Sink, C. A. (2013). Factor analysis in
counseling research and practice. Counseling Outcome
Research and Evaluation, 4(2), 75–98. https://doi.org/10.
1177/2150137813494766

National Careers Institute (2022). Australian blueprint for career
development. Department of Employment and Workplace
Relations, Commonwealth of Australia.

Organisation for Economic Cooperation and Development (2002).
OECD review of career guidance policies. Australia country
note. Author.

Patfield, S., Gore, J., & Weaver, N. (2022). On ‘being first’:
The case for first-generation status in Australian higher
education equity policy. The Australian Educational
Researcher, 49(1), 23–41. https://doi.org/10.1007/s13384-
020-00428-2

Patton, W. (2019). Career development as a partner in nation
building Australia: Origins, history and foundations for the
future. BRILL Sense. https://doi.org/10.1163/9789004410459.

Patton, W., & McMahon, M. (2014). Career development and
systems theory: Connecting theory and practice (Vol. 2).
Springer. https://doi.org/10.1163/9789004466210

Pryor, R. G. L. (1983). Manual for the work aspect preference
scale. Australian Council for Educational Research.

Rosenberg, M. (1965). Rosenberg self-esteem scale (RSE).
Acceptance and Commitment Therapy. Measures Package,
61(52), 18.

Rottinghaus, P. J., & Miller, A. D. (2013). Convergence
of personality frameworks within vocational psychology.
In B. W. Walsh, M. L. Savickas, & P. J. Hartung (Eds.),
Handbook of vocational psychology (pp. 105–131). Routledge.
https://doi.org/10.4324/9780203143209-13

Sampson, J. P. J., Peterson, G.W., Lenz, J. G., Reardon, R. C., &
Saunders, D. E. (1996). Career thoughts inventory: profes-
sional manual (PAR. Inc. Ed.). Authors.

Savickas, M. L. (2005). The theory and practice of career con-
struction. In S. D. Brown & R. W. Lent (Eds.), Career devel-
opment and counseling: Putting theory and research to work
(pp. 42–70). John Wiley.

Savickas, M. L., & Porfeli, E. J. (2012). Career adapt-abilities
scale: Construction, reliability, and measurement equivalence
across 13 countries. Journal of Vocational Behavior, 80(3),
661–673. https://doi.org/10.1016/j.jvb.2012.01.011

Sikora, J. (2020). Adolescent occupational expectations:
Two decades of LSAY-based research. In 25 years of LSAY:
Research from the Longitudinal Surveys of Australian Youth.
National Centre for Vocational Education Research (NCVER).

McCowan et al. 133

https://doi.org/10.1037/0022-0167.43.4.510
https://doi.org/10.1037/0022-0167.43.4.510
https://doi.org/10.1037/0022-0167.43.4.510
https://www.yourcareer.gov.au/get-career-resources/australian-blueprint-for-career-development
https://www.yourcareer.gov.au/get-career-resources/australian-blueprint-for-career-development
https://www.yourcareer.gov.au/get-career-resources/australian-blueprint-for-career-development
http://www.jstor.org/stable/3100253
http://www.jstor.org/stable/3100253
https://doi.org/10.1177/0011000006286347
https://doi.org/10.1177/0011000006286347
https://doi.org/10.1002/j.1556-6676.1997.tb02344.x
https://doi.org/10.1002/j.1556-6676.1997.tb02344.x
https://doi.org/10.1177/1069072705281364
https://doi.org/10.1177/1069072705281364
https://doi.org/10.1177/1069072720943838
https://doi.org/10.1177/1069072720943838
https://doi.org/10.1177/0894845320943951
https://doi.org/10.1177/0894845320943951
https://doi.org/10.1037/0022-0167.47.3.330
https://doi.org/10.1037/0022-0167.47.3.330
https://doi.org/10.1177/1069072712475164
https://doi.org/10.1177/1069072712475164
https://doi.org/10.1177/1069072712475164
https://doi.org/10.1177/2150137813494766
https://doi.org/10.1177/2150137813494766
https://doi.org/10.1177/2150137813494766
https://doi.org/10.1177/2150137813494766
https://doi.org/10.1177/2150137813494766
https://doi.org/10.1177/2150137813494766
https://doi.org/10.1007/s13384-020-00428-2
https://doi.org/10.1007/s13384-020-00428-2
https://doi.org/10.1007/s13384-020-00428-2
https://doi.org/10.1163/9789004410459.
https://doi.org/10.1163/9789004410459.
https://doi.org/10.1163/9789004466210
https://doi.org/10.1163/9789004466210
https://doi.org/10.4324/9780203143209-13
https://doi.org/10.4324/9780203143209-13
https://doi.org/10.1016/j.jvb.2012.01.011
https://doi.org/10.1016/j.jvb.2012.01.011


Stead, G. B., & Schultheiss, D. E. P. (2010). Validity of child-
hood career development scale scores in South Africa.
Journal of Educational and Vocational Guidance, 10(2),
73–88. https://doi.org/10.1007/s10775-010-9175-y

Stumpf, S. A., Colarelli, S. M., & Hartman, K. (1993).
Development of the career exploration survey (CES). Journal
of Vocational Behavior, 22(2), 191–226. https://doi.org/.org/
101016/0001-8791(83)900028-3

Super, D. (1990). A life-span life-space approach to career devel-
opment. In S. D. Brown & L. Brooks, & Associates (Eds.),
Career choice & development (pp. 197–261). Jossey-Bass.

Swanson, J. L., & D’Achiardi, C. (2005). Beyond interests,
needs/values, and abilities: Assessing other important career
constructs over the life span. In S. D. Brown & R. W. Lent
(Eds.), Career development and counseling: Putting theory
and research to work (pp. 353–381). John Wiley & Sons.
https://doi.org/10.1177/0011000094221008.

Whiston, S. C., Li, Y., Goodrich-Mitts, N., & Wright, I.
(2017). Effectiveness of career choice interventions: A
meta-analytic replication and extension. Journal of
Vocational Behavior, 100, 175–184. https://doi.org/10.
1016/j.jvb2017.03.010

134 Australian Journal of Career Development 32(2)

https://doi.org/10.1007/s10775-010-9175-y
https://doi.org/10.1007/s10775-010-9175-y
https://doi.org/.org/101016/0001-8791(83)900028-3
https://doi.org/.org/101016/0001-8791(83)900028-3
https://doi.org/10.1177/0011000094221008.
https://doi.org/10.1177/0011000094221008.
https://doi.org/10.1016/j.jvb2017.03.010
https://doi.org/10.1016/j.jvb2017.03.010
https://doi.org/10.1016/j.jvb2017.03.010

	 Initial development of the CEDF
	 Career constructs
	 Revised CEDF
	 Indicators of the CEDF factors
	 Present research

	 Study 1
	 Method
	 Participants
	 Measures
	 Development of the CEDS-Senior

	 Procedure
	 Plan for analysis

	 Results
	 Model fit
	 Differences between grades and genders
	 Summary


	 Study 2
	 Method
	 Participants
	 Measures
	 The NGSES
	 The VOE

	 Procedure

	 Results
	 Correlations
	 Differences between grades and the gender


	 Discussion
	 Limitations and future research

	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


