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Abstract 

For nearly four decades, the Australian Graduate Survey reports produced by Graduate Careers 

Australia have been a cornerstone of strategic planning for higher education institutions, government 

departments and a range of other organisations. In 2009, Graduate Careers Australia began 

introducing a range of additional macroeconomic and statistical analyses into these reports which are 

intended to allow readers to gain an even more robust and comprehensive understanding of the nature 

of graduate employment in Australia. This task presented GCA researchers with an interesting 

challenge: how best to incorporate relatively complex types of analysis, such as inflation adjustment 

and statistical significance testing, into reports with a wide and diverse readership without reducing 

their usefulness as communication tools. This paper presents a discussion of the new strands of 

analysis incorporated into these reports including the challenges faced by the researchers in terms of 

selecting analyses which would add analytical rigour to the report while still permitting it to be 

understood by readers without a background in research. While this paper focuses on the process of 

selecting and applying appropriate higher-level analyses, some key research findings from these new 

analyses are presented to illustrate their value. 
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Introduction 

Since 1972, Australian higher education graduates have participated in a national survey regarding 

their employment and further study outcomes after completing their degrees, with this national survey 

coordinated by Graduate Careers Australia (GCA) and its predecessor, the Graduate Careers Council 

of Australia (GCCA), from 1974 to the present. The current iteration of this national survey of 

graduates is known as the Australian Graduate Survey (AGS), which incorporates two distinct 

components: the Graduate Destinations Survey (GDS), which investigates graduates’ employment and 

further study outcomes and, depending on the type of graduate, either the Course Experience 

Questionnaire (CEQ) or Postgraduate Research Experience Questionnaire (PREQ), which investigates 

graduates’ higher education experience. Graduate cohorts are surveyed approximately four months 

after the completion of their studies, with graduates completing their studies in the first half of the 

year surveyed as at 31 October and graduates completing their studies in the second half of the year 

surveyed as at 30 April in the following year. In 2008, 119,447 graduates responded to the GDS 

component of the AGS, representing an overall survey response rate of 56.4 per cent (GCA, 2009a).  

 

In order to disseminate the key findings from this extensive national survey, GCA produces a series of 

annual research reports each addressing a different aspect of the GDS: Graduate Destinations and 

Postgraduate Destinations, which examine the work and study activities of new graduates after they 

complete the requirements of their course, and Graduate Salaries, which investigates the earnings of 

recent higher education graduates, particularly those in their first full-time employment. 

 

Scope for Higher-Level Analysis 

Since the inception of these reports in the mid 1980s, the analyses contained within largely focus on 

descriptive statistics presented in tabular form along with an accompanying narrative identifying 

notable findings based on these analyses. Because of the diverse readership of these survey reports, 

including higher education institutions, businesses, government departments, media organisations, the 

wider community, and higher education graduates themselves, these reports have traditionally been 

written to present these important findings regarding graduate outcomes in a way that would be 

accessible to as wide an audience as possible. This position, until recently, precluded the addition of 

higher-level analyses in these reports due to the concern this would contribute additional analytical 

rigour but at the expense of their usefulness as communication tools. 

 

Incidentally, it was the widespread usage of these survey reports for the purposes of strategic decision 

making which led the GCA Executive Director to provide the research team with a challenge: how 

best to incorporate higher-level analyses into these survey reports in order to complement and 

enhance the existing analyses contained within, but without reducing their usefulness as essentially 
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non-technical communication tools. Specifically, the additional higher-level analyses incorporated 

into each report needed to address three specific criteria: 

 

 They needed to be methodologically appropriate for the data being examined. 

 They needed to complement and enhance the existing analyses within each report. 

 They needed to be able to be easily interpreted by report users. 

 

The Graduate Salaries 2008 report was selected as a test case for the addition of higher-level analysis 

into the GDS reports to determine whether it was feasible to incorporate these additional analyses into 

the reports within the already tight GDS report production timeline and, based on stakeholder 

feedback, whether these analyses provided additional value for report users. The Graduate Salaries 

series of reports, produced annually by GCA/GCCA since 1989 (and for two years prior to this by the 

Careers and Appointments Service at The University of Sydney), focuses on the examination of 

median starting salaries of recent bachelor degree graduates aged less than 25 and in their first full-

time employment, supplemented with comparative salary figures from other graduate cohorts (GCA, 

2009a). Each report in this series provides an annual snapshot of graduate starting salaries, as well as 

a historical perspective regarding graduate salary growth in Australia. 

 

Adjustment for Consumer Price Inflation 

This historical perspective regarding graduate salary growth featured in Graduate Salaries reports 

gave rise to the first new type of analysis incorporated into the Graduate Salaries 2008 report: 

adjustment for the effects of consumer price inflation when comparing graduate salaries over time. 

 

The sustained increase in the overall price level in an economy is referred to as inflation (McEachern, 

2009). As a result of inflation, the amount of goods and services that can be purchased with a given 

amount of money decreases over time (Peirson, Brown, Easton & Howard, 1998). In the context of 

the Graduate Salaries reports, it is important to understand that while graduate salaries have been 

steadily increasing since the beginning of the series, this does not necessarily mean that today’s 

graduates are in a better financial position than their counterparts in earlier years. While it is clear that 

the nominal value of median graduate starting salaries have been increasing over time, it is necessary 

to consider movements in the real value of median graduate starting salaries (relative to the overall 

level of prices in the economy) to understand the practical implications for graduates. 

 

In Graduate Salaries 2008, median graduate salaries from earlier time periods were adjusted for the 

effects of inflation by expressing the salary from an earlier (i.e. data) year in terms of the value of 

money in the current (i.e. base) year, allowing the two salaries to be compared on a common base. 
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This involves calculating annual percentage changes in the Consumer Price Index (CPI), an economic 

indicator produced quarterly by the Australian Bureau of Statistics (ABS) which measures changes in 

prices of consumer goods and services in Australia over time (ABS, 1999). This approach was chosen 

because it is a commonly accepted inflation adjustment methodology (e.g. FHWA, 2007; Nau, 2005; 

RBA, 2007) based on publicly available indices (e.g. ABS, 2008). This permits readers to verify any 

of the calculations presented in the report. The formula used to adjust salaries for the effects of 

inflation is provided as Equation 1 below. It should be noted that because CPI index numbers are 

published on a quarterly basis, annual indices must be computed by calculating the simple (arithmetic) 

average of the quarterly index numbers for a given year (ABS, 1999).  

 

Dollars base year = Dollars data year × (Annual CPI base year / Annual CPI data year) 

 

Equation 1. Formula for adjusting salaries for the effects of consumer price inflation. Note. Adapted from Economic 

Analysis Primer, FHWA. 

 

When inflation-adjusted (real) median graduate starting salaries are compared with unadjusted 

(nominal) median graduate starting salaries (see Figure 1), an interesting picture emerges. It should be 

noted that inflation-adjusted median GSS has been plotted on a truncated secondary axis in order to 

emphasise salary fluctuations over time. As a consequence, the two data series should be examined 

independently of each other. 

 

Although nominal median GSS has been increasing almost unabated since 1977 (with one exception 

during the 1992-93 Australian recession), the real median GSS (expressed as 2008 dollars) has 

exhibited a much less steady trend. Real salary values fluctuated considerably against the overall level 

of prices in the Australian economy during the late 1970s to the late 1980s, before experiencing a 

considerable and protracted decline through to the mid-to-late 1990s; the real value of a median GSS 

declined by approximately 10.1 per cent between 1988 and 1995. In fact, the real value of a median 

GSS did not exceed 1977 levels until 2005, after which time it has only grown 1.7 per cent. 

Consequently, while a prima facie examination of median GSS over the past three decades suggests 

considerable growth, an examination of salaries adjusted for the effects of consumer price inflation 

indicates that, and the end of the 31-year period under examination, the real value of a median GSS 

has grown only marginally following a protracted period of decline. 

 

 

 

 



Delving deeper into the graduate experience 

Page 5 of 13 
 

 
 

Figure 1. Nominal and real median graduate starting salaries (GSS) 1977-2008. Note. Data from 1978 were incompatible 

with those from other years and have been excluded from the series. 

 

Statistical Significance Testing 

The majority of the analyses presented in the Graduate Salaries series involve comparisons between 

groups of interest regarding a particular continuous test variable, such as median salary, hourly pay 

rates and average weekly working hours (GCA, 2009a). Due to the emphasis placed on notable 

differences between these groups in the report findings, it is important to determine whether the 

between-group differences observed in the survey sample could be reliably inferred to also exist in the 

overall graduate population, or were merely the product of random chance. Consequently, statistical 

significance tests (hereafter referred to as SSTs) were incorporated into Graduate Salaries 2008 to 

address this question of whether apparent differences between groups are really just a chance 

occurrence (Saint-Germain, 2001). 

 

It is important to note that while the GDS is conducted in the form of a quasi-census, whereby every 

member of the survey population is approached for the purposes of data collection, the extent of non-

response to the survey (43.6 per cent in 2008) means that it is reasonable, and indeed prudent, to use 

statistical methods to analyse the resulting sample of data (GCA, 2009b; GCA & ACER, 2009). 
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The addition of SSTs into the Graduate Salaries 2008 posed a number of challenges: 

 

 Exploratory data analysis revealed that the test variables were significantly non-normally 

distributed. It should be noted that salary distributions are inherently skewed due to minimum 

wage regulations and high salaries for professional employees (Ryan, 2007). Additionally, 

attempts at data transformation did not correct for the non-normality of these variables.   

 The SSTs needed to fit within the existing Graduate Salaries report structure to ensure continuity 

with other reports in the series. 

 The interpretation of SSTs needed to be meaningful to readers without a statistical background. 

 

To address the issue of non-normality, non-parametric SSTs were adopted for the Graduate Salaries 

2008 report. While having less statistical power than parametric tests, non-parametric tests were 

considered to be the most appropriate for this research because they do not assume that the test 

variable is normally distributed (Price, 2000). For the examination of differences between two groups, 

the Mann-Whitney U Test (the non-parametric analogue to the independent samples t-test) was 

utilised, while the Kruskal-Wallis H Test (the non-parametric analogue to the one-way ANOVA) was 

utilised for comparing differences between three or more groups (Lowry, 2009; Price, 2000). 

 

In order to present the results of these SSTs in an easy-to-comprehend manner within the body of the 

report, differences between groups were flagged as being statistically significant at 5 per cent level (p 

< .05, marked with one asterisk), statistically significant at 1 per cent level (p < .01, marked with two 

asterisks) or not statistically significant (p ≥ .05, marked as n.s.). These significance levels and 

notation were adopted largely as a matter of convention (Lindgren, 1993). For readers that wanted an 

additional level of detail, supplementary tables of p-values for all SSTs were included in an appendix 

to the report. An example table from Graduate Salaries 2008 comparing differences in median GSS 

by gender within Australian State or Territory of employment is presented in Table 1. 
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Table 1 

Differences in median graduate staring salaries (GSS) by gender and State or Territory of employment (2008)  

State/Territory of employment 

Males 

($, ‘000) 

Females 

($, ‘000) 

All 

($, ‘000) 

Diff. in GSS 

by gender 

NSW 50.0 45.0 46.0 ** 

Vic. 45.8 44.0 45.0 ** 

Qld 46.0 44.0 45.0 ** 

SA 45.0 45.0 45.0 n.s. 

WA 50.0 45.0 47.0 ** 

Tas. 44.1 43.1 43.4 n.s. 

NT 50.0 49.9 49.9 n.s. 

ACT 48.0 47.1 47.5 n.s. 

TOTAL 47.0 45.0 45.0 

 

Note. Adapted from Graduate Salaries 2008 p. 20, 2009, Melbourne: Graduate Careers Australia. 

** p < .01 (statistically significant at the 1 per cent level) 

n.s. = not statistically significant 

 

While the results of the Mann-Whitney U Tests are relatively easy to interpret (i.e. there either is or is 

no statistically significant difference between the two groups under investigation based on the test 

variable), interpreting the results of the Kruskal-Wallis H Tests is somewhat more challenging. As 

with the one-way ANOVA, a statistically significant result for a Kruskal-Wallis H Test only indicates 

that at least one pair of groups are significantly different to each other, without indicating which pair 

is responsible for the significant result (Dytham, 2003). While some authors advocate performing post 

hoc tests to identify which pair of groups are significantly different (e.g. Glantz, 2005; Gliner & 

Morgan 2000; Lomax 2001), it was recommended in Graduate Salaries 2008 that readers inspect the 

medians in instances where statistically significant differences were identified in order to identify 

extreme groups (Dytham, 2003). This was done to simplify interpretation; however appropriate 

nonparametric multiple comparison procedures may be conducted and reported in future iterations of 

the Graduate Salaries reports if it is determined that they would provide additional insight for report 

users without adversely impacting upon the readability of the report. 

 

In order to make the results of the SSTs meaningful to readers without a statistical background, a 

simplified explanation of the (often misunderstood) concept of statistical significance was provided in 

the introduction of the report (Markel, 1985). Specific mention was made of the fact that statistical 

significance, unlike the common meaning of significance, does not necessarily make a difference 

important or notable. The following is an excerpt from this explanatory text (GCA, 2009a): 
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If a difference is statistically significant, this indicates with a high degree of certainty that the 

difference observed between groups in the survey sample also exists in the overall graduate 

population and is not merely the product of random chance … Statistical significance should 

not be confused with the common meaning of significance (i.e. important; notable). Being 

statistically significant does not necessarily make a difference important or notable. It simply 

means that there is a high degree of certainty that differences between groups in the overall 

population are real and not due to chance or statistical accident. (p. vii) 

  

Incorporating SSTs into tables which compare apparent differences between groups allowed for the 

identification of differences in median salary which, while large or notable, may be dismissed as 

sampling error and not necessarily reflective of the overall graduate population (Alston & Bowles, 

2003). For example, when median GSS was examined by gender and broad field of education (refer to 

Table 2) there were apparent gender differences in median GSS in 22 out of the 23 broad fields of 

education (with the exception of accounting). There was also an apparent bias towards male 

graduates, with 19 of the remaining 22 broad fields of education recording a higher male median GSS 

(with the exceptions of earth science, engineering and social work). 

 

When the results of the corresponding SSTs are examined, it is clear that many of the apparent gender 

differences in median GSS are not statistically significant. This finding clearly has important 

implications for reporting, as there is inadequate statistical evidence to conclude that some of the most 

extreme gender differences in GSS, such as earth sciences ($10,600) and dentistry ($6,000), are not 

merely due to sampling error. Furthermore, the number of broad fields of education in which there are 

significant gender differences in GSS has been reduced to only eight. As evidenced by this example, 

the inclusion of these SSTs should allow report users to infer between-group differences in median 

GSS to the overall graduate population with a greater degree of confidence in the findings. 
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Table 2 

Differences in median graduate starting salaries (GSS) by gender and field of education (2008) 

Field of education 

Diff. in GSS 

by gender 

Apparent 

difference 

in GSS ($) Field of education 

Diff. in GSS 

by gender 

Apparent 

difference 

in GSS ($) 

Earth Sciences† n.s. $10,600 Biological Sciences n.s. $1,600 

Optometry * $8,000 Mathematics n.s. $1,500 

Dentistry n.s. $6,000 Social Sciences n.s. $1,500 

Architecture & Building ** $5,000 Veterinary Science n.s. $1,300 

Art & Design * $4,900 Agricultural Science n.s. $1,000 

Economics, Business ** $4,000 Education * $1,000 

Medicine * $3,000 Engineering† n.s. $1,000 

Social Work† n.s. $2,400 Law n.s. $1,000 

Computer Science n.s. $2,000 Physical Sciences n.s. $900 

Humanities ** $2,000 Pharmacy n.s. $800 

Paramedical Studies ** $2,000 Accounting n.s. $0 

Psychology n.s. $1,900   

 

Note. Adapted from Graduate Salaries 2008 p. 2, 2009, Melbourne: Graduate Careers Australia. Table is sorted in 

descending order of apparent difference in GSS. 

† Female median GSS larger than male median GSS.  

* p < .05 (statistically significant at the 5 per cent level) 

** p < .01 (statistically significant at the 1 per cent level) 

n.s. = not statistically significant 

 

Future Directions 

The addition of SSTs in Graduate Salaries 2008 met with enthusiasm from stakeholders within the 

higher education sector and Australian government, so the decision was made in to incorporate a 

similar degree of statistical robustness into the other GDS reports, Graduate Destinations and 

Postgraduate Destinations, in 2010. Incorporating SSTs into these other reports required a 

substantially different approach to the one adopted for Graduate Salaries 2008 because, while the 

latter primarily examines between-group differences for continuous test variables, the other GDS 

reports primarily tabulate relative proportions of graduates within discrete response categories. An 

example table from Graduate Destinations 2008 reporting the labour market outcomes of bachelor 

degree graduates is provided in Table 3. 
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Table 3 

Labour market outcomes of bachelor degree graduates by level of award (2008) 

% In full-time 

employment 

% Seeking full-

time employment 

– not working 

% Seeking full-

time employment 

– working part-

time or casual TOTAL % 

TOTAL 

number 

Graduate Entry 85.5 5.5 9.0 100 3,742 

Honours 85.5 6.0 8.5 100 4,421 

Pass 85.1 5.1 9.8 100 34,313 

3yr UG Diploma 91.6 3.0 5.4 100 335 

 

Note. Adapted from Graduate Destinations 2008 p. 6, 2009, Melbourne: Graduate Careers Australia. 

 

As the focus of the Graduate Destinations and Postgraduate Destinations reports is the comparison of 

the relative proportions of graduates within discrete response categories, it was determined that the 

two-proportion z-test was the most appropriate SST for use in these reports (Moore, 2000). The two-

proportion z-test compares whether the difference between two proportions is statistically significant 

by taking the observed difference between the two proportions and dividing it by the standard error of 

the difference between the two proportions (Jekel, Katz & Elmore, 2001). The GDS survey data 

satisfies the underlying assumptions for the two-proportion z-test including independent samples and 

sufficiently large sample sizes to satisfy the normality assumption (i.e. the sample size multiplied by 

the proportion in each group is > 5) (Dawson & Trapp, 2004; Liu, 2001). 

 

In the context of the GDS reports, the two-proportion z-test determines whether the apparent 

difference in proportions of two graduate subgroups engaged in a particular activity (such as the 

proportion in full-time employment) is statistically significantly. For example, an examination of 

Figure 6 may lead a reader to conclude that graduate entry bachelor degree graduates enjoy 

marginally higher full-time employment outcomes than pass-level bachelor degree graduates. 

However, when a z-statistic is computed for the apparent difference in the proportion of graduates in 

full-time employment for these two groups, it is clear that the difference is not statistically significant 

(z = .65, p = .516). In other words, there is inadequate statistical evidence to conclude that the 

apparent difference between these two graduate subgroups is not merely due to chance. 

 

This technique can also be used to determine whether the relative proportion of graduates in various 

activities differs significantly between years. Although this kind of longitudinal analysis is typically 

based on related samples, the annual graduate cohorts being examined in the GDS reports can be 

considered independent samples because individual graduates contribute data to only one sample 

(Hinton, 2004), thus allowing them to be compared using two-proportion z-tests. For example, 84.5 
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per cent of all bachelor degree graduates were in full-time employment at the time of the 2007 AGS 

(n = 43,549) while 85.2 per cent of all bachelor degree graduates from were in full-time employment 

at the time of the 2008 AGS (n = 42,811). When a z-statistic is computed for the apparent difference 

in proportions between these two years, it is clear that this difference is statistically significant (z = 

2.87, p = .004) and therefore highly unlikely that it is due only to chance. 

 

This is also a clear example of why a distinction needs to be made between statistical significance and 

practical significance. While the difference in proportions of bachelor degree graduates in full-time 

employment between 2007 and 2008 is statistically significant, a difference of 0.7 percentage points 

can hardly be considered a notable increase in the full-time graduate employment rate.      

 

Conclusion 

Incorporating higher-level macroeconomic and statistical analyses into the GDS reports not only 

involved the selection of appropriate analyses, but also required the results of these analyses, as well 

as the analyses themselves, to be explained in way that permitted them to be understood by a wide and 

diverse readership who may not have a background in macroeconomics, statistics or social research 

methods. The addition of inflation adjustment into Graduate Salaries 2008 permits the examination of 

median graduate starting salaries over time on a common base, allowing readers to identify whether 

the current graduate cohort are in a better financial position than their counterparts in earlier years. 

The addition of statistical significance tests into all of the GDS reports allows readers to conclude 

with a high degree of certainty that apparent differences between groups in the survey sample can 

either be inferred to exist in the overall graduate population or may be merely the result of random 

chance or statistical accident. These higher-level analyses enhance the existing analyses presented in 

the GDS reports, thus allowing readers to gain an even more robust and comprehensive understanding 

of graduate outcomes in Australia. 
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