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Resumen: En este trabajo se describe un instrumento basado en el uso de
una téenica de analisis factorial con el fin de medir la calidad de la educa-
cién a través de una muestra de estudiantes de postgrado de una universi-
dad publica espafiola. El instrumento tiene unas aceptables propiedades
psicométricas (fiabilidad y validez). En cuanto a la solucién factorial, tres
dimensiones principales se han determinado: la importancia dada a la mate-
ria; recursos educativos y conocimiento de la materia (anterior y posterior).
Es importante destacar que estas tres dimensiones se han detectado consis-
tentemente en todo el andlisis factorial: muestra total y cursos separados.
Estas tres dimensiones deben ser consideradas como aspectos fundamenta-
les en el disefio de un instrumento para evaluar la calidad educativa. Estos
hallazgos pueden ser tomados como base para el disefio de estrategias futu-
ras para la evaluacién de la calidad educativa en otro tipo de estudios dentro
del 4rea de la educacion supetior.

Palabras clave: calidad educativa, analisis factorial, fiabilidad, recursos
educativos y validez.

Abstract: In this work we describe an instrument based on the use of a
factor analysis technique in order to measure the quality of education with-
in a Postgraduate degtee offered by a public Spanish university. We
showed that the instrument has satisfactory psychometric properties (relia-
bility and validity). Regarding the factorial solution, three main dimensions
have been determined, namely: importance given to the subject; education-
al resources and knowledge of the subject (previous and postetior). It is
important to remark that these three dimensions were consistently detected
in all the factorial analyses performed (total sample and separate academic
years). These three dimensions should be considered as fundamental when
designing an instrument to evaluate educational quality. These findings may
be taken as a basis for the design of future strategies for the evaluation of
educational quality on other type of degrees within the higher education ar-
ca.

Key words: academic quality, factor analysis, reliability, educational re-
sources and validity.

Introduction

The Quality Measurement of Academic research within
higher education is nowadays a very important topic. Higher
education is passing through a period of re-organization and
re-establishment of new principles. According to the Bolo-
gna Process, the European Higher Edncation Area (EHEA) was
created to make academic degree standards and quality assurance
standards more comparable and compatible throughout Eunrope.

Regarding to university education, the Bologna process
introduced in Spain (and in many European countries) the
concept of Official Master Program in the national academic
structure. Therefore, the attention being devoted to the
measurement and evaluation of the quality of postgraduate
programs and particularly of Masters Programs is quite a
new phenomenon for Spanish authorities. Up to the date,
each institution usually designs its own questionnaire and, as
a consequence, only internal evaluations are carried out. In
this sense, students’ satisfaction with these programs has
been studied for other academic systems and these results
should be taken into account (Dubas, Ghani & Strong, 1998;
Marks, 2001; Martin & Bray, 1997). As a result, generic Mas-
ters Programs and more specialized programs are growing in
the higher education market and quality evaluation has be-
come increasingly important (Cecchini, Gonzalez-Pienda,
Méndez-Giménez, Fernindez-Rio, Fernindez-Losa & Gon-
zalez, 2014; Lado, Cardone & Rivera, 2003).
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To this aim, in the previous literature several statistical
methods have been used namely: i) factor analysis tech-
niques for analysing the motivations of university students
(Juric, Tood & Henry, 1997); ii) cluster analysis to analyse
student profiles (Stafford, 1994); iii) multidimensional scal-
ing for evaluating performance in a faculty (Herche & Swen-
son, 1991); iv) conjoint analysis to design the course offering
(Dubas & Strong, 1993) or v) even the study of reposition-
ing of universities and their Masters programs (Goldgehn &
Kane, 1997). The current work fits in the first group of ref-
erences that is the use of factor analysis techniques for the
design of consistent instrument within the educational quali-
ty topics. A review on statistical quality tools can be consult-
ed in Ehling & Korner (2007).

Academic quality is generally analysed using periodic
surveys as an assessment instrument, being systematically
this methodology used by 98% of universities and 99% of
business schools in the United States (McKeachie, 1997,
Moreno & Rios, 1998; Simpson & Siguaw, 2000).These au-
thors report that teachers have perceived certain weaknesses
in the surveys, for instance they should be unaffected by var-
iables hypothesis as potential biases and have developed dif-
ferent practices to influence these evaluations. A review of
the most widely used questionnaires within these areas can
be found in Guolla (1999) and Marsh (1994). Regarding the
relation among questionnaires design for educational pur-
poses and structural equation modelling using factor analy-
sis, and interesting study is the one by (Schreiber, Nora,
Stage, Barlow, & King, 2000).

In this paper, we propose an instrument for academic
quality measurement focused on three main dimensions: ed-
ucational resources, importance given to the subject and
knowledge of the subject (previous and posterior). Each di-
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mension has been expanded through a number of items that
will be described throughout the paper. The instrument is
based on the use of a factor analysis technique (Mardia,
Kent & Bibby, 1979). There are some works in the literature
using this technique for educational purposes, for instance
(O"Neil & Abedi, 1996; Pohlmann, 2004).

This paper is organized as follows: section 2 presents the
methodology, including the sample characteristics, the sam-
pling procedure, a description of the instrument structure
and finally the statistical tool used; section 3 describes the
application of the methodology and the main results ob-
tained. Finally, section 4 presents the main conclusions and
discusses future research.

Method

Participants

The analysis is focused on a sample of students enrolled
in a Master of Business Administration offered by a public
Spanish University with two language versions: Spanish and
English. Ages from student range from 23 to 35 being the
average 25.7 (§D = 2.3).

Procedure

Data come from a survey carried out for five academic
courses. Students have been asked to evaluate three types of
courses: 10.7% courses come from qualitative topics, 54.3%
from quantitative topics and 35.5% from topics whose
knowledge includes both perspectives: qualitative and quan-
titative. The academic years and percentages of the sample
corresponding to each academic year are: the first one
(30.3%), the second one (23.6%), the third one (12.2%), the
fourth one (15.5%) and the fifth one (18.4%). Courses are
distributed into academic years and within each academic
year into terms (Term 1, Term 2 and Term 3).Each student
enrolled in any course has answered a questionnaire. A total
of 5769 valid questionnaires were obtained. Table 1 summa-
rizes the distribution of the evolution of the received ques-
tionnaire per academic year and term.

Table 1. Evolution of number of questionnaires.

Academic year T1 T2 T3 Total
1° 537 537 672 1746
2° 484 398 482 1364
3° 213 225 265 703

4° 146 376 371 893

5° 289 370 404 1063
Total 1669 1906 2194 5769

Note: T1: Term 1; T2: Term 2 and T3: Term.

Instruments

The questionnaire was composed by 8 items distributed
into three dimensions: a) importance given to the subject; b)

educational resources and c) knowledge of the subject (pre-
vious and posterior):
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a) The first dimension includes two items: Py evaluates the
students” interest in the subject; and P; refers to the
integration degree of the course in the Master.

b) The second dimension is made up of four items, namely:
P;3 evaluates the clarity of the teacher’s explanations; Py
evaluates punctuality of the teacher; Ps refers to
promotion of participation in class by the teacher; and P
evaluates the utility and interest of the reading and
recommended bibliography.

¢) Finally, the third dimension is composed of two items:
P7 evaluates output level reaches in the course and Pg
evaluates the input level previous to the course.

All questions were assessed on a 5-point Likert scale, rang-
ing from (strongly disagree) and 5 (strongly agree).

Analysis

The data have been analyzed using the R statistical soft-
ware. In particular, we have used the “psych” package. The
statistical software R and the “psych” package! include a li-
brary specially devoted for personality and psychological re-
search. Within this library we have used the factor analysis
functions using the standard Promax transformation. The
number of factors has been determined through a hypothe-
sis test and also using parallel analysis (Horn, 1965; Lloret-
Segura, Ferreres-Traver, Hernandez-Baeza, & Tomais-
Marco, 2014). This process has been repeated for each aca-
demic course under study in order to determine the tem-
poral stability of the scale and its factor structure.

After determining the factorial solution, we selected and
smaller subsample randomly (50%) to apply the Exploratory
Factor Analysis (Ferrando, & Lorenzo-Seva, 2014) and iden-
tify the factorial solution; after that we have proceeded with
a confirmatory factor analysis (CFA), accompanied by the
goodness of fit indices. Confirmation of the adequacy of the
model have been stablished from the following indices: the
chi-square statistic X? (Joreskog & Soérbom, 1979; Saris &
Stronkhorst, 1984); the goodness of fit index (GFI), consid-
ered to be acceptable when its value is over .90 (Bentler,
1990); the root mean square residual (RMSR) and the error
of the root mean square approximation (RMSEA), both
considered acceptable when taking values under .08 (Jor-
eskog & Sérbom, 1979; Steiger & Lind, 1980); and the in-
cremental fit indices, namely the comparative fit index (CFI),
the normed fit index (NFI), also called delta 1 and the in-
cremental fit index (IFI), ranging these three indices from 0
to 1 and being considered acceptable over .90 (Bentler,

1990).

! For more information see: http:/ /www.t-project.org
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Results

Table 2 shows the descriptive statistics (mean and standard
deviation) and the skewness and kurtosis index of the an-

Table 2. Descriptive statistics, skewness and kurtosis for academic course.

swers. In this sense, the skewness and kurtosis indices wetre
acceptable ranging the skewness standard error from .059 to
.092 and the kurtosis standard error from .117 to .184.

Academic year Ttems M SD Skewness SSE* Kurtosis KSE*

P1 3.90 1.176 -1.41 213

P2 3.90 1.189 -1.41 2.15

P3 3.52 1.334 -.807 .031

o P4 4.28 1.182 -2.05 4.12
1 P5 3.56 1.282 -914 059 429 A17

P6 347 1.293 -.967 .639

P7 3.52 1.217 -1.18 1.35

P8 312 1.270 -.668 -.025

P1 3.95 1.269 -1.50 1.89

P2 3.90 1.317 -1.46 1.70

P3 3.64 1.432 -1.04 229

o P4 4.31 1.245 -2.24 4.62
2 P5 3.77 1.339 -1.25 066 1.09 132

P6 3.36 1.465 -.947 133

P7 3.50 1.277 -1.17 966

P8 3.01 1.428 -.541 -.604

P1 3.72 1.485 -1.35 1.03

P2 3.79 1.494 -1.51 1.47

P3 3.62 1.588 -1.20 428

o P4 4.02 1.604 -1.77 1.82
3 P5 3.66 1.633 -1.25 092 417 184

P6 3.49 1.598 -1.09 196

P7 3.41 1.547 -1.12 .405

P8 3.01 1.664 -.598 -.800

P1 4.16 1.104 -1.88 4.11

P2 4.02 1.126 -1.67 3.26

P3 3.65 1.237 -.959 .613

o P4 4.29 1.142 211 4.62
4 P5 3.65 1.282 -.949 082 469 163

P6 3.40 1.329 -.950 541

P7 3.56 1.140 -1.09 1.43

P8 3.20 1.276 -.623 -.054

P1 4.03 1.081 -1.48 2.65

P2 393 1.109 -1.37 2.19

P3 3.61 1.222 -.851 377

o P4 4.22 1.151 -1.96 4.02
> P5 3.72 1.227 -1.06 075 916 150

P6 342 1.328 -.896 .386

P7 3.60 1.132 -1.13 1.59

P8 3.28 1.216 -.735 235

Note: N (2003)= 1746; N (2004)= 1364; N (2005): 703; N (2006)= 893; N (2007)=10063; SES= .128; SSE: Skewness Standard Error; KSE: Kurtosis Standard

Error.

Table 3 summarizes the factorial structure of the instru-
ment, the inter-correlations between factors and the cumula-
tive variances for each academic course. For each academic
course, the factorial solution leads to three factors. It is im-
portant to remark that the factorial structure is exactly the
same for each academic course analyzed. This shows that
the instrument is temporally stable, that is, the instrument
applied on different data and different time windows leads
to the same factorial solution. As a result, the first factor is
composed by item 1 and 2; the second factor is made up of

items 3, 4, 5 and 6; and finally the third factor includes items
7 and 8. Thus, the exploratory factorial analysis confirms the
previous conceptual structure of the questionnaire. In sum-
mary, after analyzing the items within each factor, three
main dimensions arise: the first factor describes the im-
portance given by students to the subject; the second factor
is referred to the educational resoutrces available; and the
third factor is related to the overall knowledge of the sub-
ject.
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Regarding reliability, the Cronbach’s alpha takes the val-
ue .93. For the different academic courses analysed, the
Cronbach’s alpha ranges from .892 to .955, that is, similar
values are obtained for all the courses. Since all the values
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are over the .80 threshold, the reliability indices obtained can
be interpreted as excellent and, in addition, coherent with
the internal consistency of the instrument.

Table 3. Standardized factor loadings and factor correlations for academic year.

Ttems/academic year 1° 2° 3° 4° 5°

F1 F2 F3 F1 F2 F3 F1 F2 F3 Fl F2 F3 Fl F2 F3
P1 .70 .64 .87 .61 91
P2 93 .68 .81 .90 93
P3 77 .59 .50 91 45
P4 .30 .56 44 .66 .33
P5 .90 .95 .90 91 95
P6 .59 .52 46 44
P7 .78 .85 .76 48 .90
P8 .75 .68 .79 .82 .56
Cumulative variance 28 49 .67 28 47 66 30 57 .79 35 54 68 24 43 .61
Factor correlations*
F2 .80 .80 .86 .78 .84.
F3 78 .85 .82 .75 79 .80 73 .63 78 .81
Alpha Cronbach 916 913 955 910 .892

* For factor correlations: ** p<.01

In order to test the exploratory factor solution, we have
applied a confirmatory factor analysis for each academic year
and for the whole set of data. All the goodness-of fit indices
achieved nearly optimal values for each course. For the sake
of space, we describe the results for the confirmatory factor
analysis corresponding to the total sample: X2 = 199.72;

Table 4. Goodness-of-fit indices and comparison of CFA by academic course.

X?/degree freedom = 11.74; GFI = .99; AGFI = .98; NFI =
.98; CFI = .98; RMR = .02 and RMSEA = .04. The results
are within the optimal values required for each goodness of
fit index as describe in the analyses section. The complete

results for the total sample and each academic course can be
consulted in Table 4.

Academic year X2 P y2/DF GFI AGFI CFI NFI RMR RMSEA
Total 199.72 00 11.74 .99 .98 .98 .98 .02 .04
1° 127.5 .00 7.50 .98 .96 .98 .98 .03 .06
2° 62.5 .00 3.67 .98 97 .99 .99 .02 .04
3° 55.4 .00 3.26 .98 .96 .99 .99 .02 .05
4° 55.8 .00 3.28 .98 .96 .99 .98 .03 .05
5° 39.4 .00 .2.31 .99 .98 .99 .99 .02 .03

Note: *p < .01; GFI: Goodness of Fit Index; AGFI: Adjusted Goodness of Fit Index; RMSEA: Rood Mean Square Error of Approximation; CFL: Compara-

tive Fit Index; RMSR: Root Mean Square Residual and NFI: Normed Fit Index.

Conclusion

In this study we have described an instrument to measure the
quality of education within a Master of Business Administra-
tion (MBA) offered by a public Spanish university. The in-
strument has shown adequate psychometric properties (reli-
ability and validity). Regarding reliability, data have been ana-
lysed separately for each academic course and as a whole. In
this sense, the internal consistency of the instrument was ad-
equate according to the values of the consistency indices
considered.

According to the factorial solution, three main dimen-
sions have been determined, namely: importance given to
the subject, educational resources and knowledge of the sub-
ject (previous and posterior). It is important to remark that
these three dimensions were consistently detected in all the
factorial analyses performed (total sample and separate aca-
demic years). These three dimensions should be considered as
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fundamental when designing an instrument to evaluate educa-
tional quality. In the particular case at hand, each dimension is
made up of specific items, which are reflected in the question-
naire. These findings allow the design of future strategies for
the evaluation of educational quality, devoted to achieve an
overall improvement of instruments used to evaluate the per-
ception that students have regarding the desctibed dimensions.
In the case that we have analysed these three dimensions
should be the core of questionnaires for the analysis of post-
graduate studies. Students applying for this kind of degrees are
looking for specialized topics (“importance given to the sub-
ject”), institutions with facilities and resources (“educational re-
sources”), and an improvement in their a priori knowledge of
subjects (“knowledge of the subject: previous and posterior”).
One of the main goals of the proposed methodology
may be the temporal validation of questionnaires. A well de-
signed questionnaire should be stable in time, that is, differ-
ent samples in different periods should allow the evaluation
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of the data under similar criteria. In the case at hand, we
have shown that the analysis of several data using the same
instrument provides equivalent factor structures (i.e. the
same decisional dimension).

In spite of the results obtained, the instrument has several
limitations. First of all, we have analysed the psychometric
properties of this instrument. In this regard, some additional
analysis should be performed in order to confirm that the di-
mensions detected really include all the possible factors that ex-
plain educational quality, or whether some other dimensions
should be included. Secondly, the method has been applied
over a Spanish sample of postgraduate students. We should
apply the same methodology to check this factorial structure
over some other post-graduate programs or even on different
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