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BEYOND EMPLOYMENT RATE: A MULTIDIMENSIONAL
INDICATOR OF HIGHER EDUCATION EFFECTIVENESS

1. INDICATORS OF EDUCATION EFFECTIVENESS

When assessing the performance of a particularagidnal process, a popular
approach is to evaluate a set of effectivenessatolis. Educational effectiveness
connects students’ learning outcomes to the edwwtiprocesses they went
through. In this paper, we point out the exterrisdativeness of higher education,
namely the outcomes of graduates in relation tor fhrefessional success and in
society at large (Hanushek 1979; Cowan 1985; Losttteand Hanushek 1994).

Despite the proliferation of surveys of graduatasst scholars dealing with
the external effectiveness of university educatiwerely analyse the time elapsed
between graduation and first employment (e.g. Biggeal. 2001; Nguyen and
Taylor 2003) or the probability of employment atextain point in time (Bratti et
al. 2004). Although occupation is an important tesof the educational
investment, the employment rate only gives a paitizage of educational
effectiveness. There is a need to identify othenedlisions and indicators of
university effectiveness.

In the last few decades, there has been an upsdrgeidies on indicators
highlighting processes, outcomes, contexts and ealallk input factors that
represent elements of a never-ending improvememtegsof higher education
(among others, UNESCO 1974; United Nations 1975y&801985; Stern 1986;
Astin 1993; Scheerens and Bosker 1997; Draper dttdeG 2004; Bird et al.
2005; Pascarella and Terenzini 2005; EU-RA 2006 DBN2007; Aubyn et al.
2009; Garcia-Aracil and Palomares-Montero 2009; b&it2010; Palomares-
Montero and Garcia-Aracil 2011; Fabbris 2012).

However, it is worth noting the following points:

o Indicators that can be used to measure the leaammpwerment capacity of a
single university may differ from those recommendey international
organisations to compare between-country outcotnefact, an indicator is
particularly meaningful if it is targeted to thectal segment that it was built
in. Symmetrically, indicators’ values are condigbnaccording to their
framework (Land 1975; UNDP 2010; Australian Goveemtn2011).

0 The focus on external effectiveness rather thagct¥eness that is internal to
a university results in the indicators being lesdidative of what happened
during the educational process (Gibbs 2010) astaite is on the end-use
purpose of higher education rather than the edutatprocess.
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For measuring effectiveness, no simple measuressidieciently valid in
terms of relevandeand reliability. Rather, a general framework is needed to
encompass complex concepts such as educationitygetdkeholder satisfaction,
student retention and learning outcomes (Finnieldstter 2005; Chalmers 2008).

A system for evaluating educational effectivenespuires that outputs and
outcomes of a process or a system be placed itiorelaith antecedent (academic
inputs and educational processes) and concomitsmtial, economical and
physical systems) factors. The relationships thasteamong higher education
factors may be represented as shown in Figure 1.

Fig. 1 here
Fig. 1 Effectiveness of education delivered by unévsities

In this paper, we propose a multidimensional inicaf higher education
effectiveness and evaluate the relationships anitsndimensions and with the
common concept of external effectiveness. Our petsge is based on the
assumption that there is no unique indicator ofcatan effectiveness but rather
that some indicators (amongst all the reliable pdescribe the target issue better
than others.

The types of indicators that can be consideredafsessing the external
effectiveness of higher education are:

a) Employability rate The employability of a graduate varies with tiraed
the time reference has to be fixed to allow fooeparison of outputs in
space and time and across categories. It can beuteth as an
employment rate with reference to a cohort of gadelsl who have all
looked for a job during a certain time intervalx $nonths, 1 year or 3
years after graduation are typical intervals ateghd of which an output
can be estimated (with reference to Italy, see B0®9; Fabbris 2010;
Cammelli and Gasperoni 2012; Lucarelli et al. 201Educational
effectiveness may also be viewed as a long-terntegun It could be

! Relevanis an indicator of what we need to know. This mmypimplies that the indicator
is designed to match the research objectives ‘fesign validity’, see Bockstaller and
Girardin 2003); from the stakeholders’ and decisioakers’ viewpoints, an indicator’s
output is expected to hesefulto inform their decisions.
2 Reliableis an indicator’'s measure that can be trusteds property basically refers to the
consistency of outputs in repeated trials under shme essential conditions (‘output
validity’).
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b)

evaluated several years after graduation, althoaghtjme goes by, the
effects of inherited skills and those that stermfrgociety may overcome
those learnt at university (Dey et al. 1999).

Job-education matching rate and major-specific fmhievement raten
principle, graduates with differing abilities shdlde sorted out in the job
market, with the most competent obtaining univgrgitaduate-level jobs
(e.g. jobs at their educational level) and thetleampetent obtaining jobs
below this level. It is difficult to objectively nbeh a graduate’s skills with
those required by his or her current job; thus, tlis purpose, outer
experts should be involved. Possible mismatcheddcganerate either
overqualification (or overeducation) or underquedifion (or
undereducation) if, respectively, there is a sdhgosurplus or the needs
of a job exceed the graduate’s skills (see thealitee quoted in Boccuzzo
and Paggiaro 2012). Some researchers report mgtahi@s ranging
between 45% and 60% in western countries and mitvimat rates of 10%
to 25% on both sides of the matching distributi@aly et al. 2000;
Hartog 2000; Groot and Maassen van den Brink 2®&lBane 2003;
Quintini 2011; Cainarca and Sgobbi 2012). Sincemmaish is a concept
close to unemployment (Sicherman and Galor 1990GWieness 2006;
Verhaest and Omey 2009; McKee-Ryan and Harvey 20/Bpresents a
social concern. If we simply rely on graduates’ gadhent to match
current and expected skills, matching can be datei€tboth a graduate’s
major is specifically required (‘job-major matchipgnd the current job
requires a higher education degree irrespectivethef major (‘job-
education matching’). Both types of mismatching améversity concerns,
although they may be due to different causes.

¢) Job refusal rateThis indicator mirrors the number of graduates wdta

d)

certain time after graduation, received job offidvat they refused. It may
measure higher education effectiveness inasmualgssduate refuses job
offers that are less attractive than his or hereturjob. As Matrtini (2012)
has shown, a refusal may occur because the poffitee offered job is so
low that the graduate would rather stay unemployadaddition, this
indicator may measure a graduate’s propensityttacatjobs of a certain
guality and may then be used to assess his oretigmrto education at
either the athenaeum or degree programme level.

Graduates’ human capitallhe human capital of a graduate is his or her
potential for rapid and successful professionakgration and for a
successful social life (see also Becker 1994; Min@81; Heckman 1999;
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f)

Blondal et al. 2002; Lovaglio and Vittadini 2007;aklshek and
Woessmann 2008; Rindermann 2008). From an econermeigpoint,
human capital is a body of knowledge, skills anttuates that the
economy requires to realise products and serviged @ enhance
productive capability. Fabbris and Favaro (2012yehanalysed three
aspects of human capital that all graduates possessying degrees: (i)
technical-specific competence (i.e., technical kieolge and know-how
that are major specific), (i) cross-occupation petence (i.e., technical
competencies that are needed to perform most iyegraduate-level
jobs) and (iii) psychological and ethical inclirats that are relevant to
working. Information on the portfolio of competeesiand values relevant
to obtaining a job can be collected from gradua#®ken referring to
those who are employed, it is possible to measudreespondence
between the skills achieved at university and thessded at work. Also,
through surveys, the unemployed can provide inftionaon the
perceived match between education and work, birt jidgements might
be barely aware of the labour market needs.

Additional training rate While they are looking for a job, many university
graduates may enrol in courses with various configrgically, they enrol
in language, computer science or other skill-imprgvcourses. The
training that graduates add to their already-a@devigher education can
be determined by either their desire to acquirth&rrprofessional skills or
by their sense of insecurity about the market valuineir degree. Hence,
additional training could be due to a lack of basiltication. The rate of
postuniversity training can be measured by askiaduptes to report their
specific experiences after achieving their deguecording to study
objectives, this may or may not include on-the4j@lining.

Adequacy of professional specialisation rale. may be that either
underspecialisation or overspecialisation of adkgewskills hinders a
graduate’s search for a job or affects the qualftypbtainable jobs. The
good dose of specialised competencies achievatie &ttending a study
programme may aid graduates both in finding a jold an career
development and, in turn, may lead to a successtibl life. Hence, the
search for equilibrium between overspecialisatind anderspecialisation
may be an objective of university decision makdiserefore, it makes
sense to investigate — both before and after gainifjob — graduates’
feelings about the adequacy of their degree speaiiin.



g) Satisfaction of graduates regarding their studi€sstomer satisfaction is
a popular indicator of product or service effeatiess. In higher
education, the satisfaction perceived by a graduegarding his or her
studies reflects an end-user evaluation of theoms generated by the
educational services he or she received in relaodooth the speed with
which he or she obtained a job and the qualityhaf fob. This indicator,
which can be considered a global measure of gradsetisfaction for a
particular study programme (IIEP-UNESCO 2011), ismstimes
measured by surveying students who have finisheit #xams and are
waiting to discuss their theses (see Consorzio runteersitario
AlmalLaurea 2011; lezzi and Mastrangelo 20t@ntra Berk 2005).
However, it is more often determined for gradudiefore or after they
obtain employment.

h) Willingness to repeat the educational experientdypical indicator of
customer satisfaction is his or her stated intentio repeat the
consumption experience. Asking graduates abouwiiagness to repeat
an educational experience has a similar purposis. question involves
the willingness of graduates to attend either #mmes study programme,
the same university or both. Their willingness épeat an educational
experience can be asked retrospectively at any itmbeir professional
and social lives.

We can assume that all these outcome indicatorpas#ively correlated to
the objective of improving the effectiveness ofrldgeducation and thus have an
impact on the economic system and the society afiae (Stadelmann et al.
2011). All the indicators describe aspects of difeaess, but none describe the
effectiveness concept in full. Therefore, an imaottobjective is identification of
the underlying concept of effectiveness and thé@nesion of how much each
indicator represents the whole.

To shed light on the relationships among and thepgmies of a set of
effectiveness indicators, we have processed datathie University of Padua
collected on its own graduates via a longitudina/ey called Agora. Restricting
the analysis to graduates of a single university $mplification that allows us to
develop an indicator without the need for disenliaggthe differences in
university effectiveness ascribable to each studgnamme from those resulting
from different local contexts and labour marketse Burvey was carried out from
2008 to 2011 and involved a stratified random sangdl 4,769 students who
graduated from Padua University in 2007 and 200® Jraduates were surveyed
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at 6, 12 and 36 months after completing their wsite studies (for a total of 3
waves). The sample sizes for each survey were kswvi 4,544 graduates
responded to the first wave; 3,392 responded tsd¢igend; and 2,855 responded
to the third (for more details, see Fabbris 2010).

The list of the indicators analysed in this studyd aheir measurement
peculiarities are presented in Section 2. In Sesti® and 4, the results of the
analyses are presented, and Section 5 is the ciotlu

2. DATA AND METHODS

The indicators that we analysed are presented ¢tidde2.1, and the model that
we used to define the final set of external effestess indicators of higher
education programmes, institutions or systems srileed in Section 2.2. How
these indicators can be aggregated to define aasitegndicator of effectiveness
is presented in Section 2.3.

2.1. INDICATORS
We examined the following 11 indicators:

1. Employability rate,computed as the number of graduates employed,
irrespective of their job status at graduation,iditd by the number of
graduates who were no longer studying.

2. Job-education matching rateeomputed as the proportion of employed
graduates who stated that their job required skilis could only be learnt
at a university.

3. Job-major matching rate computed as the proportion of employed
graduates who stated that the attended major isregtfor the job

4. Overall job consistency ratepmputed in reference to graduates who were
working®.

3 The question on matching was posed this way tdugris: I's the university degree you
achieved specifically required for your job, caruygob be performed with similar results
by other graduates, or would a high school degreeeven a degree lower than high
school suffice?

4 The question is constructed with the responsethdéosame question as the previous
indicator.

> The question on job-education consistency was cpasfferently in the three survey
waves; in waves 1 and 2, graduates answered tltigqueHow much is your occupation
consistent with your studies®sing an ordinal scale (not at all, a little, sorhaty very
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5. Job refusal ratecomputed as the proportion of graduates who eefasie
or more jobs offered to them within a certain tiperiod following
graduation, regardless of whether or not they hiath.a

6. Additional training rate computed as the proportion of unemployed
graduates attending one or more extra coursesnaatisiertain time period
following graduation. On-the-job courses were edelll from the
numerator.

7. Adequacy of professional specialisation ratemputed as the proportion
of graduates stating that the level of professiosécialisation they
achieved at university was adequate for the jol there searching for or
had gainetl

8. Mean satisfaction for achieved competence radeputed in reference to
all graduates, regardless of whether or not thelyehiald.

9. Willingness to repeat the educational experience,reomputed as the
number of graduates willing to repeat their edureti experience if it
were possible to do %oThis calculation included both employed and
unemployed graduates.

10. Mean job satisfactiorgomputed in reference to graduates who had.jobs

11. Overall assessment of educational experiego@mputed as the mean of
the responses to this evaluation question on tlestmunnaire that was
administered at graduatitin

much), while in wave 3 they used a cardinal scain(a 1 to 10 scale, where 10 is the
maximum, how much is your occupation consisteffit yaur studies?.

5 The gquestion on professional specialisation adegusas posed this way to the
graduates: Do you feel that the degree of professional spietibn achieved at
university is too high, too low, or adequate for)@..The question was specified
differently according to the position of graduatés: the employed, it referred to their
current job; for the unemployed, to their ideal.job

" The question on graduates’ satisfaction of thitsstiey achieved at university was posed
this way: On a 1 to 10 scale, where 10 is the maximum, agesHills you achieved at
university adequate (...)The question was specified differently accordtoghe position

of graduates: for the employed, it referred tortloeirrent job; for the unemployed, to the
job they desired.

8 The question on willingness to repeat their edanat experience was posed this wdf:
you could go back in time, would you wish to attdrelsame study programme, the same
faculty, the same university or none of théfit®e question was further specified by asking
graduates what programme they would attend if thiayed they would not repeat the
experience.

9 The question on job satisfaction was posed thig Wan a 1 to 10 scale, where 10 is the
maximum, do you feel satisfied with your currerdupation?
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For analytical purposes, all indicators were caostethat ‘high is good'.

2.2. SELECTION OF A SUBSET OF SUITABLE INDICATORS

The appropriate units of analysis to define anduata university effectiveness
are not graduates but rather degree programmesrelisens for this choice are
manifold: First, from a theoretical point of viewhe concept of educational
effectiveness applies to the delivery of a seria university teaching) and is
indiscriminate to its achievers (i.e. the studenfBherefore, if we look at
applications of effectiveness indices, they araclly used to evaluate and rank
educational programmes, institutions and nationakgional systems. Moreover,
considering the indicators proposed in Section gbine cannot even be computed
for graduates; for instance, indicators of job-edio;mn matching, job-major
matching, job satisfaction and job consistency oanbe applied to the
unemployedf-

We also had to solve the problem raised by askirggitipns in different ways
to graduates who had a job and to those who did Fmt example, the mean
satisfaction of achieved competence and the adgquafc professional
specialisation referred to the current job of thgpbyed graduate and to an ideal
job for the unemployed. This meant that the quastiasked of these two
subgroups were not comparable, so we only exantmedata collected for these
guestions from the employed graduates.

The Agora survey collected data from graduateshef 130 different study
programmes offered at the University of Paduahis $tudy, 4 programmes were
excluded because they had less than 6 responses$), rgulted in a total of 126

10 The question on overall satisfaction was posesiwhy: On a 1 to 5 scale, where 5 is
the maximum, do you feel satisfied with your glalmalersity experiencé?

1 To analyse and summarise the indicators at thigithaal level, we initially forced the
missing variables to 0 or to a minimum that wasiajant to the statement that people
who do not work also do not have a consistent jold@ not have a job requiring a
university degree, etc. This procedure generatedgri®ps correlations between the
indicators that were either very low or artificialigh. The artificially high correlations
may have been due to the fact that people who tlevak are forced to have analogous
values on a number of other indicators. Anothersiilty to compute the composite
indicator of effectiveness at the individual leweluld be to exclude from the analysis all
graduates who do not work, but this shortcut waxdlude employability as a dimension
of higher education effectiveness.
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analysed study programmésThey are well balanced between bachelor's degrees
and master's degrees (43.7% of bachelor's degremgammes) and between
disciplines (51.6% arts and humanities and soci@nses, 48.4% natural and
formal sciences and engineering). The average pEge of male graduates is
44.8%, and the average number of graduates' respamswhich the effectiveness
indicators for each study programme are based,isgaBging from 6 to 181. Table

1 reports the mean and standard deviation for thegsed indicators measured for
each survey wave; the situation depicted by the datl2 months fell between
those situations at 6 and 36 months, with a lowispeatsion for mean job
satisfaction and mean satisfaction for achievedpmiencies.

Table 1: Mean and standard deviation of the indicairs according to each survey
wave

Mean (SD)
6 months | 12 months 36 months
Overall assessment at graduatién 4.12 (0.34) = =
Employment rate 0.66 (0.16)| 0.79 (0.15)| 0.89 (0.11)
Job-education matching rate 0.67 (0.22)| 0.71 (0.21)| 0.79 (0.18)
Job-major matching rate 0.32 (0.22)| 0.34 (0.23)| 0.40 (0.25)
Job-education consistency r&te 0.68 (0.23)| 0.68 (0.23)| 6.17 (1.42)

Adequacy of professional specialisation rate 0.50 (0.19) 0.48 (0.19)| 0.52 (0.19)
Mean satisfaction with achieved competéace6.69 (0.64)| 6.72 (0.58)| 6.40 (0.73)

Job refusal rate 0.18 (0.11)| 0.53 (0.16)| 0.66 (0.17)
No additional training rate 0.85 (0.08)| 0.73 (0.12)| 0.53 (0.14)
Mean job satisfaction 7.37 (0.71)| 7.45 (0.41)| 7.41 (0.47)

Will to repeat the educational experience rated.72 (0.13)| 0.73 (0.15)| 0.73 (0.16)

2 n this analysis, each study programme is treated single observation, and then the
possible presence of outlying cases is taken iotount by the adopted models. However,
a robustness control has been performed by adaghtnfinal model (the one in Fig. 4) to
the set of study programmes with at least 10 resgiin = 116) and to the set of study
programmes with at least 20 responses (n = 98).rMbeel fit is as good as the ones
described in the paper, and the parameters ardytotamparable. We report the analysis
on study programmes with more than 5 responsesdmgtee a better representation of all
the majors.

13 The data on overall programme assessment werergdtbnly at graduation.

1 For sample waves 1 and 2, the mean was the pioparf graduates who reported
having a ‘'somewhat’ or ‘very’ consistent job; foave 3, it was the mean computed on the
10-point scale.
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To select the most qualified indicators, it is impat to examine their
distributional dispersion and their proximity toetlcore of the effectiveness
concept using the composite indicator as a bendh(sae also Nardo et al. 2005;
Zhou and Ang 2009; Spiegelhalter et al. 2012). Thtus possible to determine
the best time for an indicator to be measured hgatieg the time at which it is
least deviant from the composite indicator of dffeamess. We examined the
reliability measures of the analyses conductedhendata collected for the three
survey waves (6 months, 1 year and 3 years aftmiugition). The results are
summarised in Table 2.

Table 2: Item-to-total correlation and Cronbach’s Apha of the preliminary
reliability analyses conducted on the basic indicats

6 months | 12 months 36 months
Overall assessment at graduation 0.332 0.414 0.384
Employment rate 0.361 0.303 0.223
Job-education matching rate 0.705 0.674 0.770
Job-major matching rate 0.703 0.705 0.701
Job-education consistency rate 0.741 0.760 0.748
Adequacy of professional specialisation rate 0.600 0.726 0.577
Mean satisfaction with achieved competence 0.246 0.539 0.713
Job refusal rate 0.464 0.328 0.361
No additional training rate 0.075 0.177 0.271
Mean job satisfaction 0.256 0.327 0.481
Will to repeat the educational experience rate 0.573 0.488 0.378
Cronbach’s alpha 0.672 0.781 0.726
Standardised Cronbach’s alpha 0.816 0.827 0.821

Cronbach’s alpha showed higher reliability for ttega collected 1 year after
graduation. The item-to-total correlations, whichasure the correlation between
each single indicator and the remaining set of hextandicators, showed that in
all three datasets, the additional training ‘fateas barely correlated to the other
indicators, with a value as low as 0.075 for théadeollected 6 months after
graduation. Additional training was almost completanrelated to the other

15 This indicator was formulated as the rate of gedélsi who attended a non-university
course in the period after university graduationl amtil the interview, in order to be
consistently oriented with the other indicators.
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indicators, reflecting a mixture of personal cho#&el preference more than the
general outcome of an educational path. The itetotdd correlation for the

employability rate of the three observational omes was also mild, but the
employability rate is so relevant to the constauttiof a global effectiveness
indicator that the variables were kept in the asialyeven though the data
suggested the existence of a separate dimension.

2.3. ACOMPOSITE INDICATOR OF EFFECTIVENESS

Separate factor analyses were conducted on the tatasets to determine the
main dimensions underlying the proposed elemerntatigators. Here we report

the results from the data collected 1 year aftadgation since the reliability of

these data were higher and the dimensions wereecldzan the data from the
other time points. However, the primary indicatiare analogous regardless of
which wave is analysed.

The analysis of the eigenvalues suggests the sgisteof three main
dimensions, accounting for 65.9% of the total vas& Table 3 reports the
eigenvalues and the pattern matrix (i.e. the gactarelations between simple
indicators and factors) after an oblique (‘Oblimirfotation and a Kaiser
normalisation were perform&d

Table 3: Pattern matrix and eigenvalues for the thee dimensions of the factor
analysis performed on the simple indicators measutkel year after graduation, after
Oblimin rotation

Pattern Matrix
Factor | Factor Il Factor Il

Overall assessment at graduation 0.510 -0.471 0.327
Employment rate 0.249 0.626 -0.068
Job-education matching rate 0.708 0.400 0.040
Job-major matching rate 0.731 0.212 0.103
Job-education consistency rate 0.701 0.240 0.201
Adequacy of professional specialisation rate 0.785 -0.011 0.082
Mean sati;faction with university-achieved 0.890 -0.145 0174
competencies

Job refusal rate 0.009 0.632 0.363

6 An obligue rotation was applied because subdinseissof a common construct (i.e.
effectiveness) are expected to be, at least to sotent, correlated.
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Mean job satisfaction -0.079 0.157 0.778
Will to repeat the educational experience rate 0.156 -0.188 0.777

Eigenvalues 3.92 1.58 2.36

The first factor refers to the professional empangnt achievable by a higher
education programme; it includes the need for @g#university degree and/or a
specific degree/major, the consistency betweensojedd and education and the
adequacy of the achieved competencies and of tlet ¢t specialisation of the
study programme. The second factor is the emplégadimension, which
incorporates the rate of job refusals. The thirckdia represents fulfilment and
general satisfaction, including job satisfactiom atudent retention (e.g. the will
to enrol in the same study programme if one cooltdack in time).

The overall assessment of the university experiexpeessed at graduation
did not have a clear position in this architectanel was therefore excluded from
further analyses.

We also excluded the job refusal rate indicatorpmviwe looked at what
happened to graduates within the first year aftadgation (i.e. both in the first
and second survey waves), the rate of job refusals connected to the
employability rate since most refusals came froradgates who had already
gained a position (Martini 2012). However, the deddlected in the third wave
showed a lower correlation, indicating that theffam-graduation refusal events
were affected by individual factors rather than Eygbility. Thus, the short-term
refusal rate showed merely a time-specific affinigjth the employability
dimension.

3. WEIGHTS FOR A COMPOSITE INDICATOR

In light of our preliminary analyses, it can be btpesised that three correlated
latent traits exist: professional empowerment, eyglility and personal
fulfilment.

To account for the different dynamics of the grddsiaentry into the labour
force, and to avoid the employment rate indicatgindy the only indicator for the
employability dimension, we considered the ratesswiployment at 6 months
(emp06), 1 year €npl) and 3 yearsep3) after graduation. Cronbach’s alpha
was 0.798 (standardised as 0.793).

Analogously, in the fulfilment dimension, we inckdithe openness to repeat
the educational experience at 6 monthep06), 1 year (epl) and 3 years
(rep3) after graduation as well as job satisfaction af 4at 1) and 3 years
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(j sat 3) after graduation. We did not consider job satiséen 6 months after
graduation for two reasons: First, since the emplayt rate at 6 months post
graduation is only 66% (and as low as 9% for lagree programmes), most data
on the employed could be affected by personal tsitos, especially for some
study programmes. This is probably why the religbdf measures referring to 6
months after graduation is low. Second, in the imiahry factor analysis
conducted separately for each wave, job satisiaetic®6 months did not correlate
with the openness to repeat the educational exparjdut it did correlate with the
professional empowerment dimension.

Cronbach’s alpha for the fulfilment dimension wastej low (0.600), but the
means and variances of job satisfaction and opsntesepeat were totally
different. Therefore, a standardised version ofnBatch’s alpha (equalling 0.786)
was considered to be more appropriate.

Professional empowerment was constructed with atdrs pertaining to jobs
that require higher qualificationslégl) or a particular degreehdegl), job-
major consistency consl) and satisfaction of the achieved competencies
(conpl)'’, all at 1 year after graduation (Cronbach’s alpH&a740; standardised
alpha = 0.865).

The decision to include only data collected 1 yefeer graduation was based
on theoretical and empirical considerations: thefgssional improvement
indicators were more consistent and reliable ierexice to data collected in this
survey wave, thus suggesting that there is a ‘fighe’ when graduates can most
accurately evaluate their educational returns Imxathey have sufficient
knowledge of the labour market and a vivid enougtmory of their university
experience. Moreover, when we tried to introduce a@m more work-related
indicators surveyed at either 6 months or 3 yedtsr araduation into the
measurement model, all the fit indices worseneddtially.

Table 4 reports the correlation coefficients betwinee selected indicators and
their significance levels. We observed that theicairs of professional
empowerment were correlated with almost all theeotimdicators, while the
employability and fulfilment indicators tended torelate mainly, if not only,
with the indicators that belonged to the same dgimn

We validated the measurement model described ahmueg structural
equation modelling (Joreskog and Sérbom 1979); Wwwioed our parameter

7 The graduates’ specialisation rate was excludech four analysis because it correlated
so strongly with graduates’ satisfaction of theihiaved competencies and for their gained
job that the measurement model did not fit the d#te modification indices equalled
14.96 and 11.06, respectively).
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estimates using Lisrel 8.7 (Joreskog and Sérbord2(EInce the basic indicators
were measured on a quantitative scale and thdnitdison was non-normal, we
applied a robust maximum likelihood method (Browit#87) and the Satorra—
Bentler scaled Chi-square (Satorra and Bentler 18@@&skog et al. 2001).

Our conjectured measurement model is presentedgurd=2. The Satorra—
Bentler scaled Chi-square was 33.p0=(0.97), indicating that the measurement
model fit the data very well. All the other indicalso indicated an extremely good
fit (RMSEA < 0.0001; 90% RMSEA C.I. = [0.0 ; 0.Qjrobability of close fit =
0.85; SRMR = 0.063; GFI = 0.93; AGFI = 0.90; CF10; NFI = 0.97; Hoelter’s
critical N = 299¥#,

Fig. 2 here

Fig. 2 Measurement model for the three dimensionsf aniversity effectiveness

We found that the three dimensions were signifigaimtercorrelated. We
assessed the discriminant validity by testing weiethe 95% confidence interval
did not include the value 1 and by comparing thetew models with and without
restrictions on single correlations (Anderson armtb@g 1988). Both procedures
confirmed discriminant validity. The most correthteonstructs were fulfilment
and professional empowerment, whereas employabilias only moderately
correlated to the other two dimensions. All thetdadoadings were significant at
the 95% level; those on job satisfaction, howewate below the 0.5 threshold,
which, as suggested by Nunally (1978), indicates the fulfilment dimension is
determined essentially by the ‘willingness to rdpba experience’ indicators.

In fact, we found that if the job satisfaction icaliors were omitted, a model
with equal or better fit was obtainédThe factor loadings and the correlations
were the same (the larger difference a size of)0lddnce, job satisfaction cannot
be considered a meaningful and adequate indicdtlulfdment because it does
not add information to what is already coveredhs/willingness-to-repeat items.

The second-order model, represented in Figure 8,agaessed on a reduced
number of simple indicators (i.e. after excludihg job satisfaction items). The fit

18 An RMSEA below 0.06 and SRMR below 0.08, as welaa NFI and CFl above 0.95,
indicate a good fit (Hu and Bentler 1999); for tBEl and AGFI, values of 0.90 or greater
are recommended (Hooper et al. 2008); a crititaf 200 or larger indicates a satisfactory
fit (Hoelter 1983).

19 The Satorra—Bentler scaled Chi-square was 17p2&l(e = 0.98; RMSEA < 0.0001;
90% RMSEA C.I. =[0.0 ; 0.0]; probability of clo$i¢ = 0.94; SRMR = 0.048; GFI = 0.96;
AGFI = 0.93; CFl = 1.00; NFI = 0.97; and HoeltecHstical N = 398).
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measures had a very good%itonfirming the existence of an underlying common
trait, namely university effectiveness. It shouléé moted that university
effectiveness is mainly determined by the selfpption of professional
empowerment and only marginally by employability.

Fig. 3 here

Fig. 3 Second-order model for the university effeéteness construct and its
subdimensions

As previously described, we reduced the original Btasured of
effectiveness to 10, though some redundancies nemtaiFor the employability
dimension, the indicator measured 3 years aftetugitton could be removed with
no harm since the employment rate was quite high mmmogeneous for all
majors/courses of study. This reduction slightlgrégased the weight of the
employability dimension on the global latent valeabf effectiveness (see Figure
4). Similarly, the three indicators of fulfilmentene, to some extent, redundant;
therefore, we removed the intermediate observatidake into account the short-
and long-term evaluations. Finally, regarding thefgssional empowerment
dimension, the loading for the average satisfaatiith the achieved competencies
was lower and therefore eliminated. The ‘reduceddet is shown in Figure 4,
and its fit indices suggest a very good’fitThe contribution of the three
dimensions is much more balanced than in the mndehure 3, and the loadings
are homogeneous. However, the number of indicéorsach subdimension is so
limited that this solution cannot be generally maoeended until its robustness can
be further assessed.

Fig. 4 here

Fig. 4 Reduced version of the second-order model rfdhe university effectiveness
construct and its subdimensions

20 All the fit measures listed in footnote 18 for thst-order measurement model without
the job satisfaction items were exactly the sameife second-order model (at least at the
precision level reported here).

2! Ten indices, each measured at three time points,ome measured at graduation, as
reported in Section 2.1 and in Table 1.

22 The Satorra—Bentler scaled Chi-square was 58fl(ie = 0.90; RMSEA < 0.0001;
90% RMSEA C.I. = [0.00 ; 0.04]; probability of ckodit = 0.875; SRMR = 0.021; GFI =
0.98; AGFI = 0.955; CFI = 1.00; NFI = 0.99; Hoelgeeritical N = 561).
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Table 4: Correlation coefficients between indicatos of educational effectiveness for graduates of Paa University

Indicators enp06 | enpl | enp3 |rep06| repl | rep3 |jsatl|jsat3| degl | hdegl |conpl |consl
enp06 1.000

enpl 0.787+ | 1.000

enp3 0.409+ | 0.485+ | 1.000

rep06 0.212 | 0.193 | 0.106 | 1.000

repl 0.156 | 0.094| 0.119 0.8%8 1.000

rep3 0.131 | 0.114| 0.111 0.662 0.706* | 1.000

jsat1 0.147 | 0.164| 0.261|0.275*|0.364* | 0.366* | 1.000

jsat3 0.283+ | 0.275* | 0.022 | 0.312 | 0.273+ | 0.214 | 0.245+ | 1.000

degl 0.278* | 0.3206* | 0.062 | 0.409 | 0.304* | 0.32%* | 0.257 | 0.306* | 1.000

hdeg1 0.319* | 0.244+ | 0.106 | 0.44% | 0.342+ | 0.368* | 0.353* | 0.309* | 0.755* | 1.000

conpl 0.192 | 0.182 | -0.034| 0.38% | 0.279* | 0.359* | 0.107 | 0.258 | 0.453* | 0.483+ | 1.000
consl 0.2806* | 0.259+ | 0.073 | 0.409 | 0.407* | 0.374* | 0.36%* | 0.287%* | 0.757* | 0.727 | 0.517+ | 1.000

**p-value < 0.01; p-value < 0.05
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4. DISCUSSION

The main finding of our analyses presented in 8ec8 is that the educational
effectiveness construct is multidimensional. Thdartying common dimension is
external effectiveness, but there are distinct snedsions — employability,
professional empowerment and personal fulfilmenttkat cannot be ignored.
Hence, the habit of only using employability aseasure of external effectiveness
provides a limited picture of university outcomes.

The relationship between university and the laboarket plays a crucial role
in the definition of subdimensions of effectivenelssaddition to employability,
one should also take the potential for skill imprment and the marketability of
degree programmes into account. Nonetheless, boaidanarket is not the only
reference frame since graduates consider persoffdmént to be a relevant
dimension of their investments in higher educatittnis worth noting that
Mainardes et al. (2012) identified the labour maded personal fulfilment as the
two main dimensions of expectations of studentsled at 11 Portuguese
universities. Although the third dimension idemiby these authors — the level
of academic effort — does not apply to graduatescamnot be related to external
effectiveness, there is a clear parallelism betwsements’ expectations and
graduates’ experiences.

Some of the examined indicators turned out to hedéquate as measures of
university effectiveness. The additional trainingter, for example, cannot be
considered an adequate measure because postgoadimaining course rates do
not distinguish between graduates who attend ceubseause they feel their
degrees are not enough marketable and those whe ersonal interests in
learning new things.

In addition, the role of the job refusal rate isiroversial since these refusals
may be due to already having attained a positiohthey may also be an effect of
a wide and untargeted job search as well as theeqoience of personality traits
and subjective evaluations on the adequacy ofdiheffers (Martini 2012).

Other indicators have proved to be correlated tweunsity effectiveness but
did not fit adequately into the emerging dimensjaugh as the overall assessment
of the study programme expressed by students dugtian, or they were overly
correlated with the other indicators, such as #ie of graduates who considered
their specialisation level to be adequate.

Average job satisfaction, which was initially indd as an indicator of the
personal fulfilment dimension, was also removednfrthe model because job
satisfaction incorporates subjective evaluationad afifferent expectations.
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Moreover, job satisfaction might be affected, ahsteto some extent, by
personality traits (see, among others, Judge @0D8R; Furnham et al. 2002).

The right time for collecting relevant data on eatimnal outcomes is another
important issue. Our analyses have shown that daféer graduation is the most
suitable of the examined time points: The l-yeaicators were less dispersed
than those constructed with data collected 6 mooti&years after graduation. In
fact, at 6 months, the graduates’ views were dbiininated by their university
attitudes, and the rate of employed graduates d/aidstantially among majors
and individual life stories, making the measureelisble. On the other side, at 3
years, the graduates’ work experiences, togethtr pgrsonal endowments and
social life, were more dominant in determining thelity and quantity of their
used skills and career acknowledgment.

However, the best time to survey data to buildmmaosite indicator cannot be
determined in absolute terms. For instance, angg#@n labour market dynamics
could result in a change in the optimal time toveyrdata. Moreover, the right
time might be different for different subgroupsgrhduates. For example, for law
and psychology graduates, these data were collette8, 24 and 36 months after
graduation to limit the effect of mandatory professal traineeships.

The optimal time for data collection may also diféecording to the various
indicators. For example, data collected 1 yearrajm@aduation are useful for
measuring the skills empowerment dimension, whie tmployability and
personal fulfilment dimensions can be enriched syngi all the available survey
waves.

5. CONCLUSIONS AND CONSIDERATIONS

This work has focussed on a basket of various atdis of the external
effectiveness of higher education with the purpo$edetermining the most
relevant among the reliable indicators. Relevanass wased on university
graduates’ views, who were the higher educatiokesitaiders easiest to survey to
measure external effectiveness. The unit of aralgkithe indicators was degree
programmes.

The results would have been much more relevanpplied to universities
located in different countries or, at least, infetént geographical areas of the
country, given the diversities encountered in défe labour markets and local
contexts. At this stage of the study, the main psepwas to define a number of
subdimensions of the university effectiveness coostand a set of possible
indicators for each dimension. Nevertheless, aréupumospect of the study should
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involve more universities, assess the invariancethef main findings across
different regions or countries and find a way taugutee the comparability of the
indicators (especially those based on the job éepes) when measured in non-
homogeneous labour markets.

After various ftrials, an essential model was edtaiathat allowed the
indicators to be screened. Some indicators showedus types of inadequacies,
which confined them to a second screening phaseetsure their effectiveness.
In particular, our analyses showed that therersadaquacies regarding the refusal
rate for offered jobs, the rate of postgraduatraming and the degree of technical
specialisation gained from higher education prognas Indeed, these indicators
are only partially accepted in the literature beeathey measure effectiveness
indirectly and are prone to individual overdispensi

One indicator that was found to be inadequate \wasntean rating of the
educational experience assessed at graduatiorasltuwable to measure external
effectiveness since this concept is perspectivendture while educational
experience has to be assessed in retrospect.

Another indicator that generated problems in oudeh@stimation was job
satisfaction, which is the average satisfactiommd’s job rated by the employed
graduates. This indicator is often used as a meastireffectiveness since it
indicates customer satisfaction. It is possibld jbh satisfaction did not fit our
model because it may be only a partial consequehttee educational path as job
opportunities are also a matter of chance. In titeré, we should try using other
models before disregarding this indicator.

The selectivity of the analytic process resultedaifew good indicators as
opposed to a single best indicator. The procedansisted of the selection of a
few indicators for each of the three subdimensi@merging as relevant
components of external effectiveness. The indisategre selected based on the
whole group of study programmes, regardless ofdifferent types of courses
(bachelor’'s degrees or master's degrees) and tte wainge of different majors.
Although the final models showed a very good fifuture advancement of this
study should concern the invariance of the modélvéen subgroups of study
programmes with different characteristics in ortlertest whether the selected
indicators and the relationships among the effeatdgs dimensions are analogous
in each segment.

The dimension of employability may be best represgtiby the employment
rate of graduates at 6 months and 1 year afterugtiash. The dimension of
personal fulfilment may be represented by the rghdity rate of the educational
experience computed 6 months and 3 years afteugtiad. This latter indicator
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does not require graduates to be employed. Onttier band, the dimension of
professional empowerment may be represented by rébes of job-major
(perceived) consistency and graduates’ averagefaetion of the competencies
they gained at university. The optimum measurentiemd is about 1 year after
graduation. The responses obtained to the queYsdhe university degree you
achieved specifically required for your job, canuydgob be performed with
similar results by other graduates or would a higthool degree or even a title
lower than high school sufficeZhowed high importance for the definition of
professional empowerment. Moreover, it can helgmaine if a gained job is a
‘university graduate-level job’.

Among the dimensions of university effectivenesdaoted through our
analyses, personal fulfilment highlights the ‘staddeer sensitivity’ for any
definition of effectiveness, meaning that the dé&tin of external effectiveness
and, consequently, the relevance of each subdimeasid simple indicator might
vary according to the perspective of different gatees of stakeholders.

This draws attention to the main limitation of @pproach. All the indicators
came from surveys administered to recent univergitgduates, who only
expressed their experiences. However, graduatesrdyeone possible informant
for university effectiveness. It is easy to expdifferent results from different
classes of stakeholders; that is, different subdsioms of effectiveness and
different relationships among the indicators. MeeIp only data collected at 6, 12
and 36 months after graduation were available, gévg inclusion of the
possible effect of long-term returns on the uniigrsffectiveness indicator.

These considerations raise the need for furthefegsrto collect data several
years after graduation and for alternative categorof stakeholders (e.g.
employers, university delegates, policymakers, esttgl parents or other social
representatives) to look for new and/or differeimehsions of external
effectiveness and to gather suggestions of altemmaadditional simple indicators.
Moreover, a comparison of different time perspeiand different points of view
would highlight the common denominator and the Bjp#ites of the definition of
effectiveness among various categories of stakehald
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