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Abstract: - Many lecturers question the necessity to incorporate changes in the methodology of their subjects and
the lack of instruments to verify if the changes that these active methodologies have a desirable effect. In this
sense, the validation of the JDS adapted to university teaching, allow to fill up this deficiency. Any lecturer that
want to know the satisfaction of students with his teaching, have with this tool a robust procedure that can
complement or clarify the information that arrives by the student’s surveys or other sources. The model consists
of seven scales that measure the characteristics of the job as well as an indicator of the motivate profile of the
work (MPS) and six scales of satisfaction with diverse aspects of the job. The scales vary significantly when we
compared the data obtained from an experimental group with active methodologies teaching with respect to two
control groups with traditional teaching. The adapted version of JDS scales has suitable values of internal
consistency. Only the models hypothesized with correlated factors, display accepted values respect to the
reliability of construct and the variance extracted and also the best values of goodness-of-fit indicators.
Key-Words: - Teamwork methodologies, student perceptions, engineering students.
the process of transition of traditional teaching
towards a more active educational methodology.
The rest of the paper is structured as follows.
Section 2 analyzes the theoretical framework. The
methodology used in our research is explained in
section 3. Section 4 shows the discussion of our
results. Finally, section 5 gives our conclusions.

1 Introduction
Different studies suggest that students’ motivation for
learning and academic performance can be analyzed
in a similar way to the enterprise world, due to
analogy between the world of the company and the
academic world. In identifying the major structural
characteristics of course design and understanding
their relationships to motivation, performance and
satisfaction between the classroom environment and
teaching strategies can be evaluated with the JDS
adapted to university teaching.
The Job Diagnostic Survey (JDS) is one of the
instruments of diagnosis used in the enterprise world
to guide the transition from a traditional job to an
enriched one. Many researches have been conducted
to evaluate the effect of job changes, to understanding
job design-employee response relationships, in order
to improve employee productivity and satisfaction.
Hackman and Oldhams’s [1] is currently the most
widely used measure of job design, which was
develop to asses job characteristics across different
levels and organizations. But, recently different
studies have questioned about design measurement of
JDS, its dimensionality and construct validity.
The objective in this investigation is to construct
an adapted version of the JDS to the context of
teaching, to verify if this adaptation has suitable
psychometrics properties and if we can use it to guide

1790-1979

2 Theoretical Framework
2.1 Active methodologies
Various sources have propounded the advantages
offered
by
considering
a
teamwork-based
methodology with university students. On the one
hand, it enables students to experiment and acquire
the skills that they will need in their future jobs.
Some
of
these
skills
are:
interpersonal
communication, teamwork, group problem-solving,
leadership, negotiation and time management [2-13].
On the other, teamwork used in a context of active
methodologies provides profounder and more
significant learning. In addition, positive effects have
been shown on the academic performance of
students, motivation and their attitudes towards
learning [6; 9; 13-18]. Nevertheless, university
lecturers perceive certain deficiencies and the lack of
information about the true advantages and
disadvantages of this type of methodologies,
especially when comparing them with the traditional
methodologies, based on classes mostly lectures [19].
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Figure 1. Teaching approaches

Everyday is more frequent to find opinions about
the necessity to increase to the level of participation
of the students in the process of learning [7; 18; 20].
A way to obtain it is redesigning it the way in which
the students make their tasks in class [21; 22].
Active learning shifts the focus of content
structuring from the teacher to the learner. By being
actively involved in the shaping of the content, the
learners gain a far better understanding of the
information than they would otherwise have.
The opposite of active learning (i.e. passive
learning) occurs when the teacher shapes the content
for the students completely and provides that
information to the student, usually in a lecture format.
This information use to be given in logic, structured a
lineal manner, with examples, solving problems on
the blackboard, proposing tests and problems for
homework and correcting this tasks given for
homework. The student takes notes, memorizes the
content, and feeds it back to the teacher for the test
[14; 18; 23-25] Students only take and accept the
information and the knowledge provided by the
lecturer [18; 23]. Because of it, many people consider
that passive learning encourages superficial learning
to the students (memorizing and replying contents)
[5; 24; 26]. However, complex learning that require
comprehension, application, analysis, synthesis and
critics to the content, needs an active participation of
the student in the learning process. So he/she passes
from receiving information to the knowledge
evaluation and organization [27]. This manner of
learning provides higher lasting knowledge retention
[24].
In figure 1 we represent several teaching
approaches. Between the propose alternatives to
traditional teaching (cells 1, 4, and 7), we can find the
active methodologies (cells 3, 6 and 9) [5; 18].
Cell 4 represents direct questions of the lecturer
without engaging in student activity or forced
participation in class (such as solving a problem in
the dashboard). The active learning usually uses
guided discussions by the professor (cell 9),
participation of the students raising questions that are
responded in the classroom or some kind of peer
teaching or workshops (cell 6), work in group (cell 3)
[4; 25; 28]. Cells 2, 5, and 8 represent a point
between the extremes of the active methodologies
continuum. The active participation of the student in
the learning process, change the reception of
information to the evaluation and organization of the
knowledge [23].
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2.2 JDS adapted to university teaching
In the last years many reflections about the analogy
between the world of the company and the academic
world are turned up. From diverse branches of the
management of companies it is thinking about of
applying their theories to manage a group as the
university classes [28-33]. Even, from the pedagogic
area are considering the possibility of understanding
to the lecturer like a leader that manages a group of
people [34].
This allows lecturers to be able to undertake
actions of improvement its subjects, using models
contrasted in other fields. If we consider that a
company is a set of people with shared objectives and
norms that regulate the behaviours [35; 36]. These
three definite characteristics of which is considered a
company are present in university teaching. For that
reason we propose to consider our subjects like
companies and use in them the human resources
management tools.
One of these tools is the questionnaire JDS, that
has been used to guide the process of redesign of jobs
[37-39]. This process of redesign of jobs consists of
providing the workers positions where they can feel
active, participate in the decisions, imply themselves
in the results and have a greater autonomy. Indeed,
these are the behaviours wished in the students when
active methodologies are implanted [7; 20; 40].
According to the terminology of this study, a "job"
consists in one or more functions carried out by a
person [41]. In a company there are so many jobs as
contracted workers. We considered that this
definition can be applied to the educational context if
we consider "registered student in a subject" as
"workers contracted in a company".
The job has a fixed requirements and
characteristics (capacity of the job to motivate). So it
is necessary for any person that would render in his
position that he acquires the knowledge, abilities and
attitudes necessary to fulfil the requirements of the
position.
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Table 1. Variables definition of the adapted model
Job characteristics
Skill Variety (VAR)
Task identity (ID)
Task significance (SIG)
Autonomy (AUT)
Feedback from the job itself
(FJ)
Feedback from agents (FA)
Dealing with others (DO)
Motivating Potential Score
(MPS)
Satisfaction
General Satisfaction (GS)
Internal Work Motivation
(IM)
Pay satisfaction (PS)
Job security (JS)
Social satisfaction (SS)
Supervisory (SUP)
Growth (GRW)

Adapted definition to educational context
The degree to which a job requires a variety of different activities in carrying out the work, which
involve the use of a number of different skills and talents of the employee.
The degree to which the job requires completion of a “whole” and identifiable piece of work.
The job has a substantial impact on the lives or work or affect their professional future..
The degree to which the job provides substantial freedom, independence, and discretion to the student
in scheduling the work and in determining the procedures to be used in carrying it out.
The degree to which carrying out the work activities required by a subject results in the student’s
obtaining direct and clear information about the effectiveness of his or her performance.
The degree to which the student receives clear information about his or her performance from
supervisors or from other students.
The degree to which the job requires the student to work closely with others, inside and outside the
subject, in the execution of subject activities.
Provides a single indicator of the extent to which the first five job characteristics are present in a job.
Adapted definition to educational context
An overall measure of the degree to which the student is satisfied and happy with the job.
The degree to which the student is self-motivated to perform effectively on the job-that is, the student
experiences positive interna1 feelings when working effectively on the subject, and negative
internal feelings when doing poorly.
Refers to the degree of satisfaction with basic compensation and benefits (course marks) as well as
satisfaction with the extent to which the marks relates to the individual's contribution to the
organization.
Degree of satisfaction with the amount of general security experienced to pass the course.
The degree of satisfaction with other students with whom contact is made in the subject, as well as
satisfaction with opportunities to get to know and to help people.
The degree of satisfaction with the treatment, support and guidance received from supervisors
(professors), as well as the degree to which the general quality of supervision is considered satisfactory.
Growth-need strength refers to workers' needs for personal accomplishment,
for learning, and for developing themselves beyond where they are at present.

students but it leaves of side some necessary personal
and social aspects of learning.

But also it is necessary that his personality,
interest and desires fit with the characteristics of the
job for motivating the worker [27]. That is to say, the
performance would come determined by the
multiplication from a set of factors like attitudes,
skills, understanding of the task, decision to use effort
in the task, decision on the effort degree to use,
decision to persist in the effort and other inhibiting
conditions that is not under the control of oneself
[42].
The redesign of jobs has the intention specify how
the work would be made to optimize the achievement
of the objectives for the company and to drive that
the workers can feel satisfied making their work [41].
In our analogy, the redesign of the work is equivalent
to design an active educational methodology.
In the enterprise world there is a traditional
approach for the design of jobs that are based on
obtaining the maximum simplification and possible
functional specialization in each position [41]. In
parallel, in the university educational world, there is a
traditional approach that is based on the use of the
expositive class like main educational instrument [11;
18], with the objective to maximize the capacity of
transmission of knowledge from the lecturer to the

1790-1979

3 Methodology
We have adapted the JDS questionnaire based on
Spanish version [40; 43] of the original model [44]
that continues being considered valid [39; 45; 46].
The model consists of seven scales that measure the
characteristics of the job as well as an indicator of the
motivate profile of the work (MPS) and six scales of
satisfaction with diverse aspects of the job (table 1).
The scales of the characteristics of the job are
measured with three items valued in a Likert scale
from 1 to 7. In each scale, one of items appears with
anchorage phrases (i.e: To what extent does your job
require you to work closely with other people, either
students, professors or people out of the university)?
1. Very little; dealing with other people is not at
all necessary in doing the job; ...;; 4. Moderately;
some dealing with others is necessary; ...; 7. Very
much; dealing with other people is an absolutely
essential and crucial part of doing the job). The other
two are a phrase to which the students must respond
to the degree in agreement or disagreement. One of
those phrases is written up positively (i.e.: The job
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of GFI which penalizes GFI by multiplying it times
the ratio formed by the degrees of freedom in your
model and degrees of freedom in the independence
model. It must be next to 0,6. Normed fit index (NFI)
of Bentler and Bonnet, which varies from 0 to 1, and
values below .90 indicate a need to respecify the
model. The index of not-normed adjustment (NNFI)
of Bentler and Bonnet considers the degrees of
freedom when dividing the value of the chi-square by
the degrees of freedom of the model and must be near
to 0.9 for a good adjustment. Also the root mean
square of approximation (RMSEA )was analyzed,
that measures the amount by which the sample
variances and covariances differ from the
corresponding estimated variances and covariances,
estimated on the assumption that your model is
correct. Finally, also other indices have been
evaluated like Hoelter with values superior to 200
indicates that the differences between the raised
model and the data are not excellent and the ECVI or
index of crossed validation, that allows to confirm if
they are going away to obtain similar results in other
samples. Inferior values next to zero are accepted.
In our case, the measurement variables are items
of the questionnaire, correlated in the different
models with the corresponding latent variables. We
tried that all necessary indicators were including each
one of the models, so that was avoided to commit
specification errors.
To identify whether changes in methodology are
perceived by students, we did an experimental
intervention in a subject of the third course of
Industrial Engineering degree. This intervention gives
characteristics of active methodology to the
experimental subject (Sbj01). The data will be
compared with two control subjects (Sbj02 and
Sbj03) attended the same students who Sbj01 and
which maintains a traditional teaching methodology
[54]. The characteristics of teaching in each of these
subjects are described in Table 2.
The data were collected in the course 2005-06.
The adapted JDS questionnaires were administered to
103 students of 4º course of the degree of
organization engineering. Each one of the students
filled up two questionnaires, one for the subject with
active methodologies (Sbj01 N1=103) and another
one for one of the subjects with traditional
methodology (Sbj02 N2=30 and Sbj 03 N3=68).

requires a lot of cooperative work with other people)
and the other negatively (i.e: The job can be done
adequately by a person working alone-without talking
or checking with other people).
For developing items adapted to the educational
surroundings, we have worked as follows: a lecturer
and 2 students of last year of industrial engineering
career made independently a translation of items to
the Spanish version of the JDS [40; 43] to which they
considered equivalent in the context of activities of
university students. Later, for each item of the model,
we compared the three proposals, we chose the
formulation that was more intuitive for the students
and we verified that the resulting item agreed with the
meaning of the original model.
In order to evaluate if the measurement scales
continue being suitable in this case, it is necessary to
evaluate the reliability and validity of them. The
reliability is defined as the degree of consistency
between different measures of the same variable and
is estimated measuring the internal consistency of a
variable. For the reliability of the scales we will use
α Cronbach as measure of goodness of fit [40; 43;
46], although this measurement of reliability presents
the disadvantage of assuming that each construct
present unidimensionality instead of supposing it
[47]. Other measures used in this work (Table 5) are
the compound reliability and the extracted variance,
being appropriate values for each case those that
exceed respectively to 0,7 and 0,5.
Finally, in order to analyze the underlying
structure of the questionnaire, a confirmatory
methodology will be applied to verify different
hypotheses or models, in front of the model originally
proposed of 5 orthogonal factors. Models with other
factorial structures were hypothesized: model of a
factor, model of three factors (identity, feedback and
others), model with 5 factors and one that collect all
inverse items and, finally, models 7 factors. All these
factorial structures will be hypothesized as much as
orthogonal and correlated factors and as much as
including all items of the questionnaire and without
including inverted items [48; 49].
In order to evaluate model fit measures we used d
different indices [50-53]. The statistical χ2 is very
sensible to deviations of normality and the size of
sample [39], other indices have been considered: the
Goodness of Fit Index (GFI) and varies from 0 to 1
and it should by equal to or greater than .90 to accept
the model, the Adjusted Goodness of Fit Index
(AGFI) and should also be at least .90. The
Parsimony Goodness of Fit Index (PGFI), is a variant
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Table 2. Teaching methodology in the subjects of the experiment
Treatment (Sbj01)

Control (Subj02)

Control (Subj03)

One weekly 150 minutes session. It
begins the sessions with activities to
collect or resolve doubts on the topic of
the previous week (direct question
from students, brainstorming of doubts
or group activity to express or resolve
the doubts). These activities last about
10-30 minutes, depending on the week.
Then, one or more group dynamics
related to knowledge and skills of the
topic to be explained in this week (3060 minutes). Then a short lecturer (3040 minutes) on the contents of the topic
of the week, summarizing the concepts
that are developed in detail in the basic
literature of the subject. Finally, it is
entrusted students with the read the
basic literature as home work in order
to record doubts or questions to be
answered in next session.

One weekly 180-minutes session. The
lecturer writes on the blackboard or shows
slides and reads the content of the topic. In
some cases shows examples how to use the
content in real life. The students use to
have a passive behaviour. They are seated
writing routinely what the lecturer is
writing on the blackboard, or showing in
the slices. Or they are reading the contents
in the textbook. When the lecturer asks a
question to the students, usually they avoid
looking to the lecturer at that moment. In
some of the classes (not so many), when
the class finishes, students are encouraged
to solve some problems as homework. But
the teacher doesn’t collect the proposed
homework, neither solve it in the
blackboard, nor provide any kind of
feedback to the few students that fulfilled
the homework

Two weekly sessions (120’ and 90’
each). The lecturer writes on the
blackboard or shows slides and
reads the content of the topic.
Usually this content could be found
in a textbook. The students use to
have a passive behaviour. They are
seated writing routinely what the
lecturer is writing on the
blackboard, or showing in the
slices. Or they are reading the
contents in the textbook, or just
dreaming awake. The lecturer
doesn’t ask questions to the
students, Nor ask for students
interventions. When the class
finishes the teacher doesn’t propose
homework to the students.

the study of the original JDS, carried out by
González.
Considering that the underlying structure of the
JDS is multidimensional it is necessary to verify the
number of dimensions that better represents it. From
all hypothesized models, the model of 5 orthogonal
factors (3a), presents again fits quite inadequate,
denoting divergences between the matrix of variances
and covariances of the sample and the matrix
generated from the model. Although these
divergences are not reduced either when we spoke of
an oblique solution of 5 factors (3 b) considering all
items [χ2= 144.099, gdl=182 and p-value=0,000 ], but
the indices goodness fit, improve enough, being next
to the values recommended for each one of them. On
the other hand, the structure of 5 negative oblique
factors without items developed in the model 3e,
displays a moderate adjustment, [χ2= 24.2344 p-value
= 0.284 ], and the rest of indices is within the limits
recommended for a good adjustment: NFI and CFI
are next to 0.9 (0.958 and 0,994) although the model
does not denote much parsimony, because indices
PNFI and PGFI (Parsimonious goodness fit index,
GFI/gdl) get worse, not being very next to 0.6 (0.453
and 0,471), and that are those that we must consider
when comparing alternative models [50].
Nevertheless, statistical χ2 /gdl, demonstrates a
good fit in both models. Also the RMSEA is quite
next to zero, which denotes that the discrepancy
between awaited and observed matrix of covariances
is minimum. Hoelter takes values superior to 200,
concretely 279, indicating that the differences

4 Analysis and discussion of results
Table 3 and 4 summarize the analyses and allowed us
to verify the reliability of the adapted scales and
compare it with data of original model. We can
appreciate that the psychometrics properties of the
adapted model are rather average. Three of the
characteristics of the job (variety, identity and
autonomy), have a low α-Cronbach, below to the
indices commented in the investigation with the
original questionnaire for companies [46]. Also they
are smaller to the data provided by González [43] in
his Spanish version of questionnaire. Nevertheless,
the values of the scales of the educational
questionnaire are, in general, quite superior to which
was reached in the investigation of Fuertes Martinez
with the Spanish version of the JDS for jobs [40]. The
results of the confirming factorial analyses made to
evaluate the different hypothesized models, as well as
path diagram of the more significant ones, appears in
the table 9. The indices of goodness of adjustment of
the different hypothesized models are show in table 9.
The autonomy scale is the one of greater
methodology problems and it is recommended to
review.
Analyzing the different indices we can conclude
that the hypothesis that the best representation of the
factorial structure of the JDS adapted like tool of
diagnosis of educational methodologies in the
university classrooms, obtains with only one
dimension, seems quite inadequate, as happened in
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improve in the case of not considering items in
negative formulation.
In agreement with the results of the analysis if we
choose the 7 factors model without reverse scored
items, the other four characteristics scales and the
Motivating Potential Score have high construct
reliability and variance extracted and although this
model denotes divergences between the matrix of
variances and covariances of the sample and the
matrix generated from the model, presents good
values of the indices of fit, as shown in table 6.
Therefore, according with previous JDS literature, the
validity of most of the scales in this model are well
established.
The satisfaction scales, except the satisfaction
with the note, have suitable values of internal
consistency and superior to the only investigation that
we have been able to contrast [40; 55].

between the raised model and the data are not
relevant. Finally, the index ECVI or index of crossed
validation, takes values next to zero. Again the
variances matrix of and covariance of the sample are
not reduced to the divergences between and the
matrix generated from the model either when we
spoke of an oblique solution of 5 factors and
construct denominated "Method" (3d) defined from
items formulated in inverse sense (χ2= 178.118, pvalue=0,000), but also the indices of adjustment
kindness are acceptable.
Both models of 7 factors correlated proposed (4a
and 4b) with all items and without considering items
formulated in negative sense (4c and 4d), continue
denoting divergences between the matrix of variances
and covariances of the sample and the matrix
generated from the model, although the indices of fit

Table 3. Reliability and extracted variance for JDS dimensions (N=206)
JDS Dimension

7 Factors

α
Cronbach

Skill Variety (VAR)
Task identity (ID)
Task significance (SIG)
Autonomy (AUT)
Feedback from the job itself (FJ)
Feedback from agents (FA)
Dealing with others (DO)
Motivating Potential Score (MPS) (7 items)

Construct
reliability
0,470
0,523
0,783
0,544
0,662
0,737
0,802
-

0.46
0.47
0.76
0.40
0.79
0.79
0.74
0.86

Extracted
Variance
0,278
0,360
0,562
0,375
0,423
0,488
0,613
-

7 Factors without
reversed items
Construct
Extracted
reliability
Variance
0,570
0,403
0,568
0,510
0,847
0,735
0,383
0,237
0,729
0,582
0,787
0,665
0,932
0,873
-

Appropriate values for reliability and extracted variance, are over to 0,7 and 0,5 respectively.3

Table 4. Reliability for satisfaction dimensions (N=206)
Satisfaction dimension
General Satisfaction (GS)
Internal Work Motivation (IM)
Pay satisfaction (PS)
Job security (JS)
Social satisfaction (SS)
Supervisory (SUP)
Growth (GRW)

1.a
1.b
1.c
1.d
1.e
2.a
2.b
3.a
3.b
3.c
3.d
3.e
3.f
4.a
4.b
4.c
4.d

1790-1979

χ2
1023,155
782,2
404,637
474,94
445,975
524,937
187,31
162,9374
144,099
675.399
24,2344
28,6
178,11
918,45
401,745
588,841
88,899

α Cronbach
0.82
0.65
0.36
0.64
0.80
0.76
0.78

Number of items
5
6
2
2
3
3
4

Table 5. Goodness of fit indices for hypothetized models
gdl
74
24
137
80
80
158
66
75
65
45
25
26
76
210
133
71
30

p-values
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,000
0,039
0,2843
0,330
0,000
0,000
0,000
0,000
0,006

NFI
0,000
0,000
0,820
0,795
0,812
0,845
0,896
0,807
0,849
0,958
0,958
0,958
0,826
0,573
0,830
0,682
0,951

CFI
0,000
0,000
0,873
0,850
0,874
0,841
0,933
0,867
0,912
0,982
0,994
0,996
0,887
0,616
0,891
0,623
0,982

16

PNFI
0,000
0,000
0,621
0,598
0,618
0,627
0,631
0,871
0,558
0,536
0,453
0,453
0,633
0,604
0,604
0,525
0,525

PCFI
0,000
0,000
0,662
0,639
0,666
0,677
0,658
0,885
0,599
0,578
0,471
0,471
0,562
0,648
0,648
0,542
0,542

RMSEA
0,207
0,283
0,094
0,099
0,087
0,094
0,086
0,089
0,073
0,058
0,026
0,022
0,081
0,150
0,082
0,189
0,0051

ECVI
5,586
4,216
2,676
3,097
2,956
3,478
1,558
12,229
1,230
1,565
0,569
0,569
1,493
3,111
3,260
1,360
1,370

HOELTE
27
17
88
82
96
86
105
22
128
105
279
279
113
102
109
178
178
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• 1a,.e.1 three factors, 4 factors that are the obtained ones to apply the analysis of main components with the criterion of
eigenvalues greater than one without considering Rp and Contact, and 5 factors, that are the obtained ones to apply the
analysis of main components with the criterion of eigenvalues greater than one considering Rp and Contact. I
• 2a and 2b, are to the models of three factors established like identity-feedback and others, correlated, without items as
much negative as with them. 2
• 3a, 3b, 3c, 3d and 3e, are all the models proposed for 5 as much orthogonal fixed factors as correlated and as much
considering all items as without considering the formulated ones in inverse sense.
• 4a, 4b, 4c and 4d, are the models for 7 as much orthogonal fixed factors as correlated and as much considering all items as
without considering the formulated ones in inverse sense.

the case of not considering items in negative
formulation.
Consequently, there are enough variability in the
number of underlying factors of structure of the
adapted JDS to educational methodologies, so as
happened to the original version of the JDS [57]. The
main disadvantage detected by these authors [57], is
that each factor is only represented by three items.
Finally to establish, that the models that better fit
present are those that does not consider items
formulated in inverse sense, since these items can
lead to other problems when we considered factors
with very few items, as it is our case [57].
Table 6, show the unilateral correlations between
the dimensions of the JDS and the satisfaction appear.
In general, the data of our investigation agree with
previous investigations [56] with moderate and
significant correlations, around the 0,5, between the
general satisfaction with almost all the dimensions of
the JDS. We may also note that the Motivating
Potential Score (MPS) has strong correlation with
social satisfaction or growth satisfaction than with
extrinsic satisfaction as the note or security to pass.

The only constructs with suitable values of the
reliability and variance extracted are the meaning, the
feedback of the position and social, and the social
contact, according with previously commented about
the validity of some of the scales is not this
established with forcefulness.
The results of the confirming factorial analyses
made to evaluate the different hypothesized models,
as well as path diagram of the more significant,
appears in the table 5 and figure 2. The indices of
goodness of adjustment of the different hypothesized
models are show in table 5. The autonomy scale is the
one of greater methodology problems and it is
recommended to review [56].
Considering that the underlying structure of the
JDS is multidimensional we hypothesized 4 models.
Models 7.a and 7.b represent 7 factors with all items
but 7.a is orthogonal fixed factors and 7.b correlated
factors. 7.c and 7.d represent 7 factors without
considering items formulated in negative sense. The
first with orthogonal factors and the second with
correlated factors. All the models denoting
divergences between the matrix of variances and
covariances of the sample and the matrix generated
from the model, although the indices of fit improve in

Figure 2. Model with seven correlated factors without considering the items formulated in inverse sense (4d).
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Note:
- Ri: item or observable variable.
- ei: Error term of each item.
- Latent variables are enclosed in ellipses.
- Double-ended arrows: relationships between latent variables.
- We fixed to one the initial saturation coefficients corresponding to a single variable for each of the factors to avoid
identification problems.
- F1: VAR, F2:AUTONOM, F3: IDENT , F4: SIG, F 5: RP, F6: RS and F7: CONTACT.

Table 6. Relation among JDS dimensions and satisfaction of students
GS
IM
PS
JS
SS
VAR
,414(**)
,264(**)
,138(*)
-,145(*)
,586(**)
ID
,375(**)
,343 (**)
,181(**)
,183(**)
,306(**)
SIG
,506(**)
,331 (**)
,135(*)
,003
,689(**)
AUT
,383(**)
,207 (**)
,081
,126(*)
,345(**)
FJ
,525(**)
,268(**)
,225(**)
,247(**)
,512(**)
FA
,512(**)
,234(**)
,115(*)
,024
,682(**)
DO
,440(**)
,289(**)
,087
-,162(*)
,644(**)
MPS
,612(**)
,369(**)
,181(**)
,039
,747(**)
* Unilateral correlations between the dimensions of the JDS and the satisfaction
* Pearson correlation significance: * α<5% ** α<1%

SUP
,461(**)
,396(**)
,528(**)
,240(**)
,565(**)
,651(**)
,464(**)
,650(**)

GRW
,501(**)
,429(**)
,580(**)
,401(**)
,595(**)
,669(**)
,558(**)
,729(**)

dimension of autonomy, which, although it is higher
in experimental subject than in control subjects, is
receiving the lower scores for Subj01. On the other
hand we can see that the dimensions that reflect
social contact are the most different from traditional
teaching. This is a logical outcome given the
intensive use of the teamwork that was encouraged in
the course Subj01.

Finally, Table 7 presents the ANOVA statistical
analyses performed. Here we can see that differences
with the experimental and control subjects are
significant in almost all dimensions. Only the task
identity in subject 01 is not significantly different
from the subject 03. Being this the dimension with
minor differences with the subjects with traditional
teaching may indicate an area to improve in
successive years. It should also pay attention to the

Table 7. JDS dimensions comparison between the experimental and control subjects
Media Sbj01
Media Sbj02
Media Sbj03
F
Sig.
General Satisfaction
4.96
3.90**
3.82**
17.209 ,000
(GS)
Internal Work
5.87
5.56*
5.56**
4.045 ,008
Motivation (IM)
4.06
4.03
4.00
0.086 ,968
Pay satisfaction (PS)
4.14
3.90
4.48*
3.581 ,015
Job security (JS)
5.89
4.32**
4.20**
53.350 ,000
Social satisfaction (SS)
5.64
3.68**
4.32**
44.858 ,000
Supervisory (SUP)
Growth (GRW)
5.20
3.67**
3.91**
45.706 ,000
N
103
30
68
Values from 1 to 7. * 5% significant differences against Sbj01; ** 1% significant differences against Sbj01

We have adapted the Spanish version of the
questionnaire Job Diagnostic Survey. The first
conclusion that can be drawn from our factor analysis
of the questionnaire is that all the tests we performed
showed that the data matrix was sufficiently relevant,
reliable, and valid.
Our use of confirmatory factor analysis allowed us
to define the dimensionality of the questionnaire,
determine the structure of these dimensions and
verify the reliability of each construct. It should be
highlighted that confirmatory factor analysis based on
structural equation modelling has proven to play an
essential role in determining the validity, reliability

5 Conclusion
The new proposals of change of educational
methodologies in the university tend to the
incorporation of the participation of the student and
the work in group through active methodologies. The
JDS provides a guideline to change the teaching
methodology. If lecturers want to change to a more
active methodology, they have to provide tasks where
the students have to perceive variety of skills,
significance, autonomy, feedback, and social
interaction. In addition, any teacher can use this tool
to determine the degree of satisfaction of their
students with the teaching methodology.
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and dimensionality of questionnaires as it helps to
identify those models which are most representative
of the structure of it with a sample of engineering
students. The scales of the characteristics of the job
are measured with three items valued in a Likert scale
from 1 to 7. On the other hand, we verify the capacity
of JDS to discriminate different educational
methodologies. For this, we compared the data
obtained from an experimental group with active
methodologies teaching with respect to two control
groups with traditional teaching. The results throw
that the adapted JDS tool is a robust procedure that
can complement or clarify the information that
arrives by the student’s surveys or other sources

[10]
Young,C.B., Henquinet,J.A., A conceptual
framework for designing group projects., Journal of
Education for Business, Vol.76, No.1, 2000, pp. 5660.
[11]
Jenkins, H, Lackey, L W. Preparing Engineering
Students for Working in Teams through Senior Design
Projects. 2005. IEEE International Professional
Communication Conference Proceedings.
[12]
Orsmond,P.,
Merry,S.,
Reiling,K.,
The
importance of Marking Criteria in the Use of Peer
Assessment, Assesment & Evaluation in Higher
Education, Vol.21, No.3, 1996, pp. 239-250.
[13]
Gatfield,T., Examining Student Satisfaction with
Group Projects and Peer Assessment, Assesment &
Evaluation in Higher Education, Vol.24, No.4, 1999,
pp. 365-377.
[14]
Leonard, D, Book, O, Learning Theories A to Z,
Greenwood Press, . 2008.
[15]
Marin-Garcia,J.A.,
Lloret,J.,
Improving
Teamwork with University Engineering Students. The
Effect of an Assessment Method to Prevent Shirking,
WSEAS Transactions on Advances in Engineering
Education, Vol.5, No.1, 2008, pp. 1-11.
[16]
Holtham,C.W.,
Melville,R.R.,
Sodhi,M.S.,
Designing Student Groupwork in Management
Education: Widening the Palette of Options, Journal
of Management Education, Vol.30, No.6, 2006, pp.
809-817.
[17]
Watts, F, García-Carbonell, A, Llorens, J,
Introducción a la
evaluación compartida:
investigación multidisciplinar. In La evaluación
compartida: investigación multidisciplinar.Watts F.
and García-Carbonell A. Editorial de la UPV, 2006.
[18]
Anson,C.M.,
Bernold,L.E.,
Crossland,C.,
Spurlin,J., McDermotr,M.A., Weiss,S., Empowerment
to Learn in Engineering: Preparation foran UrgentlyNeeded Paradigm Shift, Global Journal of
Engineering Education, Vol.7, No.2, 2003, pp. 145155.
[19]
Lloret,J., Marin-Garcia,J.A., Comparing Novel
and Stable Lecturers' Point of View when They Use
University Students Working Groups in their
Classrooms, WSEAS Transactions on Advances in
Engineering Education, Vol.11, No.5, 2008, pp. 699708.
[20]
Van Dijk,L.A., Jochems,W.M.G., Changing a
traditional lecturing approach into an interactive
approach: Effects of interrupting the monologue in
lectures, International Journal of Engineering
Education, Vol.18, No.3, 2002, pp. 275-284.
[21]
Phuong,D.T.D., Shimakawa,H., Collaborative
Learning
Environment
to
Improve
Novice
Programmer with Convincing Opinions, WSEAS
Transactions on Advances in Engineering Education,
Vol.5, No.9, 2008, pp. 635-644.
[22]
Shirakawa,K., Hashiura,H., Saito,H., Komiya,S.,
Optimization of Grouping and Team Formation of
Students for Class Exercise Based on Analysis of
Human Factors by Covariance Structure Analysis ,
WSEAS Transactions on Advances in Engineering

References:
[1] Hackman,J.R., Oldham,G.R., Developrnent of the Job
Diaginostic Survey, Journal of Applied Psychology,
Vol.60, No.2, 1975, pp. 159-170.
[2] Bolton,M.K., The Role of Coaching in Student Teams:
A "Just-in-Time" Approach to Learning, Journal of
Management Education, Vol.23, No.3, 1999, pp. 233250.
[3] Abdullah, S, Zaharim, A, Harris, S M, Omar, M Z,
Basri, H, Nik Mohamed, N A, Engineering Education:
Using Technical Attributes to Analyse the Employers'
Expectation of Future Engineering Graduates in
Malaysia. In Proceedings of the 4th IASME/WSEAS
International
Conference
on
ENGINEERING
EDUCATION (EE'07). Mastorakis N. and Dondon P.
World Scientific and Engineering Academy and
Society Press, 2007.
[4] Christoforou,A.P., Yigit,A.S., Al-Ansary,M.D., Ali,F.,
Aly,A.A., Lababidi,H., Nashawi,I.S., Tayfun,A.,
Zribi,M., Improving engineering education at Kuwait
University
through
continuous
assessment,
International Journal of Engineering Education,
Vol.19, No.6, 2003, pp. 818-827.
[5] Fruchter,R., Dimensions of teamwork education,
International Journal of Engineering Education,
Vol.17, No.4-5, 2001, pp. 426-430.
[6] Kalliath,T., Laiken,M., Use of teams in management
education, Journal of Management Education, Vol.30,
No.6, 2006, pp. 747-750.
[7] Sheppard,K., Dominick,P., Aronson,Z., Preparing
engineering students for the new business paradigm of
international teamwork and global orientation,
International Journal of Engineering Education,
Vol.20, No.3, 2004, pp. 475-483.
[8] Brewer,W., Mendelson,M.I., Methodology and
metrics for assessing team effectiveness, International
Journal of Engineering Education, Vol.19, No.6,
2003, pp. 777-787.
[9] Michaelson, R. Assessing group Work.
2003.
Briefing
paper
for
LTSN-BEST.
http://www.business.heacademy.ac.uk/publications/mi
sc/briefing/groupwork/assessing%20group%20work%
20-%20michaelson.pdf. Last accesed april 2007.

1790-1979

Juan A. Marin-Garcia, Monica
Martinez Gomez,Jaime Lloret

19

Issue 1, Volume 6, January 2009

WSEAS TRANSACTIONS on ADVANCES in ENGINEERING EDUCATION

Education, Vol.5, No.4, 2008, pp. 176-186.
[23]
Wenger,M.S., Hornyak,M.J., Team Teaching for
Higher Level Learning: A Framework of Professional
Collaboration, Journal of Management Education,
Vol.23, No.3, 1999, pp. 311-327.
[24]
Fornaciari,C.J.,
Dean,K.L.,
Experiencing
Organizational Work Design: Beyond Hackman and
Oldham, Journal of Management Education, Vol.29,
No.4, 2005, pp. 631-653.
[25]
Moroz-Lapin,K., Active learning in the
education of human computer interaction, WSEAS
Transactions on Advances in Engineering Education,
Vol.5, No.8, 2008, pp. 570-579.
[26]
Box,V.J.,
Munroe,P.R.,
Crosky,A.C.,
Hoffman,M.J., Krauklis,P., Ford,R.A.J., Increasing
student involvement in materials engineering service
subjects for mechanical engineers, International
Journal of Engineering Education, Vol.17, No.6,
2001, pp. 529-537.
[27]
Gómez Mejía, L, Balkin, R, Cardy, R, Gestión de
Recursos Humanos, Prentice Hall, . 1997.
[28]
Armstrong,M.J., Students as Clients: A
Professional Services Model for Business Education,
Academy of Management Learning & Education,
Vol.2, No.4, 2003, pp. 371-374.
[29]
Swenson,D.X., You've Just Been Hired-Now
What? A Team-Based Business Simulation for an
Introduction to Management Course, Journal of
Management Education, Vol.25, No.5, 2001, pp. 579589.
[30]
O'Neil,D.A., Hopkins,M.M., The Teacher as
Coach Approach: Pedagogical Choices for
Management Educators, Journal of Management
Education, Vol.26, No.4, 2002, pp. 402-414.
[31]
Donaldson,L., Damned by Our Own Theories:
Contradictions Between Theories and Management
Education, Academy of Management Learning &
Education, Vol.1, No.1, 2002, pp. 96-106.
[32]
Drexler,J.A., Kleinsorge,I.K., Using Total
Quality Processes and Learning Outcome Assessments
to Develop Management Curricula, Journal of
Management Education, Vol.24, No.2, 2000, pp. 167182.
[33]
Freed,J.E., Creating a Total Quality Environment
(TQE) for Learning, Journal of Management
Education, Vol.29, No.1, 2005, pp. 60-81.
[34]
French,N.K.,
Chopra,R.V.,
Teachers
as
Executives, Theory Into Practice, Vol.45, No.3, 2006,
pp. 230-238.
[35]
Donnelly, J, Gibson, J L, Ivancevich, J M,
Direción y Administración de Empresas, Adisson
Wesley Iberoamericana, . 1994.
[36]
Koontz, H, Weihrich, H, O'Donnell, C,
Administración, McGraw-Hill, . 1985.
[37]
Terborg,J.R., Davis,G.A., Evaluation of A New
Method for Assessing Change to Planned Job
Redesign As Applied to Hackman and Oldham Job
Characteristic Model, Organizational Behavior and
Human Performance, Vol.29, No.1, 1982, pp. 112128.

1790-1979

Juan A. Marin-Garcia, Monica
Martinez Gomez,Jaime Lloret

[38]
Griffeth,R.W., Moderation of the effects of job
enrichment by participation: A longitudinal field
experiment, Organizational Behavior and Human
Decision Processes, Vol.35, No.1, 1985, pp. 73-93.
[39]
Boonzaier,b., Ficker,B., Rust,B., A review of
research on the Job Characteristics Model and the
attendant job diagnostic survey., South African
Journal of Business Management, Vol.32, No.1, 2001,
pp. 11-35.
[40]
Fuertes Martínez, F, Munduate Jaca, L, Fortea
Bagán, M Á, Análisis y rediseño de puestos
(adaptación española del cuestionario Job Diagnostic
Survey -JDS-), Universidad Jaime I, . 1996.
[41]
Cascio, W, Managing Human Resources:
Productivity, QWL, Profits, McGraw-Hill, . 1989.
[42]
Peiró Silla, J M, Psicología de la Organización,
. 2001.
[43]
González,L., Estructura factorial y propiedades
psicométricas de la versión castellana del "Job
Diagnostic Survey" (JDS), Psicológica, Vol.18, 1997,
pp. 227-251.
[44]
Hackman, J R, Oldham, G R, Work redesign,
Addison- Wesley, . 1980.
[45]
Griffin,R.W., Effects of work redesign on
employee perceptions, attitudes and behaviors: a longterm investigation, Academy of management Journal,
Vol.34, No.2, 1991, pp. 425-435.
[46]
Taber,T.D., Taylor,E., A reviwev and evaluation
of the psychometric propertioes of the Job Diagnostic
Survey, Personnel Psychology, Vol.43, 1990, pp. 467500.
[47]
Hair, J F, Anderson, R E, Tatham, R L, Black, W
C, Multivariate data analysis, Prentice Hall, . 1995.
[48]
Idaszak,J.R., Drasgow,E., A revision of the Job
Diagnostic Survey: Elimination of a measurement
artifact, Journal of Applied Psychology, Vol.72, 1987,
pp. 69-74.
[49]
Buys,M.A., Olckers,C., Schaap,P., The construct
validity of the revised job diagnostic survey, South
African Journal of Business Management, Vol.38,
No.2, 2007, pp. 33-40.
[50]
Mulaik,S.A., James,L.R., Van Alstine,J.,
Bennett,N., Lind,S., Stilwell,C.D., Evaluation of
goodness-of-fit indices for structural equation models,
Psychological Bulletin, Vol.105, No.3, 1989, pp. 430445.
[51]
Jöreskog, K G, Sörbom, D, Lisrel VI. Analysis
of linear structural relationships by Maximum
Likelihood, Instrumental Variable, and Least Squares
methods, Scientific Software, . 1986.
[52]
Bentler,P.M., Bonett,D.G., Significance tests and
goodness of fit in the analysis of covariance structures,
Psychological Bulletin, No.88, 1980, pp. 588-606.
[53]
Brown, M W, Cudeck, R, Alternative ways of
assessing model fit. In Testing structural equation
models.Bollen K.A. and Long J.S. Sage, 1993.
[54]
Rugarcia,A.,
Felder,R.M.,
Woods,D.D.,
Stice,J.E., the future of Engineering education. A
vision for a new century, Chemical Engineering
Education, Vol.34, No.1, 2000, pp. 16-25.

20

Issue 1, Volume 6, January 2009

WSEAS TRANSACTIONS on ADVANCES in ENGINEERING EDUCATION

Juan A. Marin-Garcia, Monica
Martinez Gomez,Jaime Lloret

[55]
Oldham, G R, Hackman, J R, Stepina, L P.
Norms for the Job Diagnostic Survey. 1978. JSAS
Catalog of Selected Documents in Psychology, 9.
YALE
UNIVIVERSITYSCHOOL
OF
ORGANIZATION AND MANAGEMENT.
[56]
Fried,Y., Meta-Analytic Comparison of the Job
Diagnostic Survey and Job Characteristics Inventory
as Correlates of Work Satisfaction and Performance,
Journal of Applied Psychology, Vol.76, No.5, 1991,
pp. 690-697.
[57]
Idaszak,J.R., Bottom,W.P., Drasgow,F.A., A test
of the measurement equivalence of the revisted job
diagnostic survey: past problems and current
solutions, Journal of Applied Psychology, Vol.73,
No.38, 1988, pp. 462-466.

1790-1979

21

Issue 1, Volume 6, January 2009

