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Psychometric perspectives in Edu-
cational and Learning Capitals: De-
velopment and validation of a scale 
on student evaluation of teaching in 
Higher Education
_____________________________________________________________

Tarquino Sáncheza, Alejandro Veasb, Raquel Gilar-Corbíb 
& Juan-Luis Castejónb

a National Polytechnic School of the Ecuador. Department of Electronic, Telecommunications  
 and information networks
b University of Alicante. Department of Developmental Psychology and Didactics

Abstract: 
Student evaluation of teaching is an important topic in the field of education, and different rat-
ing scales have been developed in international contexts. However, there have been method-
ological problems that may lead to ineffective construct measurement.  The aim of this study 
Considering as an extension of the Actiotope Model of Giftedness, the aim of this study was to 
support an internal structure of a new 32 item instrument in a large public university in Ecua-
dor, using a sample of 6110 students. Data were analysed based on the item response theory, 
including unidimensional and multidimensional Rasch rating scale models to examine three 
theory-based constructs. Preference was given to a more precise multidimensional construct 
with four interrelated domains. 
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student evaluation of teaching, scale validation, higher education, item response theory
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1 Introduction

Student evaluation of teaching (SET) rat-
ings is a generalized practice in almost 
every institution of higher education (Huy-
bers, 2014; Richardson 2005; Zabaleta, 
2007). Regarded as eliciting perceived per-
formance feedback on a range of teach-
er-and/or course-related aspects, in most 
universities, SET is used for formative pur-
poses (e.g. feedback for the improvement 
of instruction) as well as for administrative 
decision-making (e.g., about recruitment, 
career progress, and economic incentives) 
(Linse, 2017).

Considering the educational dynamic 
context as one of the most relevant factors 
in any teaching-learning process, the pur-
pose of the present study was to develop a 
measure of SET from a large public insti-
tution in Ecuador. The access to institu-
tion-wide student survey data may reveal 
possible structural or psychological barri-
ers, considering the underlying relations 
among beliefs, knowledge, and actions in-
volved in the field. 

1.1 Theoretical perspectives on SET

The analysis of the teaching process has 
been raised as an important concern in the 
last decades which has been related to the 
diversity of models of teaching. Initially, 
teacher competency moved from on a series 
of actions and behaviors (Boice, 1991) to a 
more complex cognitive activity (Leinhardt 
& Greeno, 1986) and affections (Berlinger, 
1986).

Given these diverse structures, the initial 
frameworks of effective teaching started 
with the commonly named theories of ex-
pertise, in which the most valuable informa-
tion was reported through indicators like 

depth of problem representation, knowl-
edge organization and structure, efficiency 
of procedures, and metacognitive skills for 
learning, among others (Glaser, Lesgold, & 
Lajoie, 1984). However, particularly in high-
er education, beliefs or views about teach-
ing have also been considered as important 
constructs in effective teaching (Larsson, 
1986). Considering beliefs as “implicit as-
sumptions about students, learning class-
rooms, and the subject matter” (Pajares, 
1992; Pratt, 1997), this framework moves to-
ward a developmental and integrated view 
of teaching and the learning process as a 
necessary link to an effective SET. 

Within a more dynamic perspective, the 
theory of transformative learning (Mezirow, 
1991) posits an important distinction be-
tween individuals’ previous beliefs of teach-
ing and what they actually do when they 
teach. In those situations, the identification 
of contextual barriers is crucial to deter-
mine, as well as the identification of teach-
ers’ lack of effective strategies to implement 
positive assumptions (Schön, 1983). The 
change towards effective teaching lies in 
an effective engagement process with sup-
port and application of strategies in positive 
learning conditions.

In this setting, the authors of the present 
study relied on “the new model of teaching” 
provided by Saroyan and Amundsen (2001). 
This ecological framework considers three 
main elements associated with SET: con-
ceptions or beliefs, knowledge and actions. 
Moreover, the key element for dynamic for-
mation of the concepts are based on the 
analyses of the contextual influences. In 
this latter construct, it includes all external 
factors which may influence teaching tasks, 
such as the culture of the university, faculty 
or department, or instructors’ teaching as-
signments (Saroyan & Amundsen, 2001).
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 Noting this ecological perspective, in 
Latin-American higher education institu-
tions, special efforts have been taken to be 
considered as relevant actors of social de-
velopment (Arocena & Sutz, 2005). During 
the twentieth century, important social 
movements triggered the so- called Uni-
versity Reform Movement (URM) (Ribeiro, 
1971), allowing the inclusion of social poli-
cies in higher education, in spite of political 
or military controversies through the past 
decades. It can be said that this spread of 
democracy in the higher education system 
has met the goals of stronger teaching and 
research standards.

The Council of Ecuadorian Higher Edu-
cation established the obligatory nature of 
the evaluation of the teaching in the high-
er education institutions, both for its orga-
nization and promotion, in the Career and 
Ladder Regulations of the Professor and 
Researcher of the Higher Education System 
(CES, 2017). The assessment of the perfor-
mance of university teachers is an essential 
component that allows a professor to enter 
as an Assistant Professor or Associate Pro-
fessor. The requirements include a score of 
at least 75% in the performance evaluation 
during the last two academic periods. Addi-
tionally, according to Article 96 of the regu-
lations, members of the academic staff will 
be dismissed if they have obtained: 1) two 
consecutive integral evaluation of perfor-
mance scores of less than 60%; and 2) four 
integral evaluations of performance scores 
of less than 60% during their careers. In ad-
dition, it establishes that the main titular 
teachers will be promoted to the next high-
er level if they comply with other require-
ments such as having obtained at least 80% 
on their performance evaluation scores in 
the last two academic periods (Consejo de 
Educación Superior [CES], 2017).

1.2 Connecting Educational and  
 Learning Capitals through SET

Recently, synthetic perceptions of achieve-
ment levels have been proposed as an effec-
tive strategy to overcome analytic strategies 
(Veas et al., 2018). From the giftedness field, 
the transformation of talents, gifts, or abili-
ties into achievements is still considered a 
linear sum of independent variables. This 
basic assumption is also virtually expressed 
in graphic representations of models when 
neatly separated boxes of variables are list-
ed after bullet points. However, usually no 
information is given about the exact nature 
of the interplay and the involved processes 
(Heller et al., 2005).

A synthetic perspective of achievement 
can be proposed from an extension of the 
actiotope model of giftedness (Ziegler et al., 
2017; Ziegler & Stoeger, 2017) to all achieve-
ment levels, as every student constitutes 
an actiotope with specific resources. Con-
cretely, the influx of exogenous resources 
from the environment is of particular im-
portance. In this context, Ziegler and Bak-
er (2013) referred environment resources 
as educational capital, whereas internal 
resources are considered as learning capi-
tal -resources that can be used to promote 
learning). Within the SET perspective, stu-
dent’s criteria consist on a cultural educa-
tional capital, which includes thinking pat-
terns which can facilitate – or hinder- the 
attainment of learning and educational 
goals (Ziegler & Baker, 2013, p. 28). For this 
reason, this resource directly affects to the 
teachers’ view of their own professional 
development, which can be composed by 
telic learning capital and actional learning 
capital (Ziegler et al., 2017; Ziegler et al., 
2019). Indeed, evaluation of teaching is ef-
fective when educational systems may pro-
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mote changes on teachers’ goals to activate 
professional actions, and therefore optimal 
results. 

1.3 Review of SET measures

The instruments normally used to measure 
students’ evaluation of their teachers, pro-
grams, and students’ satisfaction with their 
instruction, are the standard rating scales. 
However, research on SET ratings have not 
yet provided a clear answer about some 
questions of their validity (Hornstein, 2017; 
Marsh, 2007a, b; Spooren, Brockx, & Mortel-
mans, 2013; Uttl et al., 2017). Interestingly, 
many of the evaluation instruments have 
been constructed and validated within the 
institution itself, and the results of this val-
idation have not always been published nor 
they have even been tested for their psycho-
metric quality (Richardson, 2005). 

Several well-designed and validated 
SET instruments are available (Spooren et 
al., 2013). One of these instruments more 
widely used is the one published by Marsh 
(1982), and Marsh et al (2009), the Student’s 
Evaluations of Educational Quality (SEEQ). 
This scale is composed of 35 statements 
which to each the students respond, using 
a five-point scale. The scale evaluates nine 
aspects of teaching: learning value, enthusi-
asm, organization, group interaction, indi-
vidual rapport, breadth of coverage, exams 
and grading, assignments, workload or dif-
ficulty. These dimensions have been repro-
duced in the Confirmatory Factor Analyses, 
using large samples in different countries, 
different teacher status, and disciplines 
(Marsh, 1987; 2007a). Other more recently 
developed assessment instruments are the 
Students’ Evaluation of Teaching Effective-
ness Rating Scale (SETERS) by Toland and 
De Ayala (2005), the Teaching Proficiency 

Item Pool (Barnes et al., 2008), the SET37 in-
ventory by Mortelmans and Spooren (2009) 
and the Teaching Behavior Checklist (Kee-
ley, Furr, & Buskist, 2010). 

 However, there is no consensus on the 
number and type of dimensions. This lack of 
consensus (Apodaca & Grad, 2005; Spooren 
et al., 2013) is due to conceptual problems 
related to the lack of a common theoretical 
framework about what effective teaching 
is, and methodological problems concern-
ing the measurement of dimensions, as a 
data-driven process in which different post 
hoc analytic techniques are used. It seems 
necessary to use the most common dimen-
sions that are associated with greater teach-
ing effectiveness. 

The question concerning construct valid-
ity that arises in relation to SEEQ and other 
instruments is about its unidimensional or 
multidimensional structure. Researchers 
agree that there are several dimensions, but 
it is not clear whether they can be subsumed 
into a single global dimension. Marsh (1987, 
1991a, b, 2007) considers that, although the 
dimensions of the SEEQ were correlated 
with each other, they are not represented by 
a general higher-order factor. 

Against the assertion of Abrami, d’Apol-
lonia, and Rosenfield (1997) that the SEEQ 
dimensions were subsumed by a single con-
struct called “general instructional skill”; 
based on the evidence from the results of 
Hierarchical Confirmatory Factor Analysis 
(HCFA), Marsh (1991b, 2007a) conclud-
ed that support for a multidimensional 
view is strong. Conversely, using HCFA, 
Cheung (2000) found Evidence of a Single 
Second-Order Factor in Student Ratings 
of Teaching. Marsh et al (2009) defended a 
multidimensional structure of the students’ 
evaluations of university teaching (SETs), 
on the basis of which measures can be ob-
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tained: both of the specific dimensions and 
of a general factor of the quality of teaching. 

The test-retest reliability of students’ 
evaluations is high, even when there is a 
long period of time between evaluations 
(Richardson, 2005). There is a high correla-
tion between the scores of students taking 
different subject-matter taught by the same 
teacher, but a low relationship between the 
evaluations given by students taking the 
same subject-matter taught by different 
teachers. This suggests that students’ eval-
uations are a function of the teacher’s ap-
peal rather than the subject matter (Marsh, 
2007). Moreover, evaluations of the same 
teachers given by successive cohorts of stu-
dents are highly correlated (Marsh, 2007b; 
Marsh & Hocevar, 1991; Marsh et al., 2009).  

The inter-rater reliability of individuals 
and the average ratings given by groups of 
students was commonly high (Marsh and 
Roche 1997; Richardson, 2005); although 
the research by Feistauera and Richterb 
(2017) suggested that student evaluations of 
teaching can be reliable assessments of the 
course and the teacher when aggregated 
evaluations based on a sufficient number of 
students are used; however, the inter-rater 
reliability of student evaluations of teach-
ing varied between different measures and 
course types (seminar and lecture). 

The present study was carried out in a 
different context to most of the previous 
works (Clayson, 2009). Concretely, it mea-
sures the student evaluation of teaching in 
a higher education institution, the Nation-
al Polytechnic School of Ecuador, where 
students are enrolled in technical subjects 
such as engineering, architecture and bio-
technology. Although there were no records 
in the beginning of teacher evaluations in 
higher education in Ecuador, this has been 
a widespread practice in Ecuadorian higher 

education institutions since the early 1980s 
(Pareja, 1986). 

The student evaluation of teaching in-
strument used in the National Polytechnic 
School is the “Cuestionario de Evaluación 
de la Enseñanza del Profesor de la Escuela 
Politécnica Nacional del Ecuador” [Teach-
er Evaluation Questionnaire of the National 
Polytechnic School, TEQNS]. The evolution 
of the questionnaire consisted of the pro-
posal of several effective teaching criteria, 
from which a set of items were developed by 
a teaching committee, which was part of the 
management team of the National Polytech-
nic School. The aspects to be evaluated and 
the specific items that make up the ques-
tionnaire are approved each academic year 
by the management team of the National 
Polytechnic School. 

To determine the dimensions of teach-
ing competence and more specific aspects 
to evaluate, both conceptual and applied 
aspects were taken into account. Based on 
these two approaches, Apodaca and Grad 
(2005) proposed five dimensions: 1. plan-
ning and preparation, 2. communication 
skills 3. interaction with students 4. didac-
tics and methodological resources, and 5. 
assessment.  

From the perspective of academic staff 
training, Newble and Cannon (1995) pro-
posed ‘organization’, ‘instruction’, ‘evalua-
tion’, ‘relationships’ and ‘subject mastery’ 
as the most important aspects of teaching. 
Therefore, the items are grouped theoreti-
cally into the following four factors: 1. Plan-
ning, mastery and clarity in the explanation 
of the subject matter, that incorporates the 
knowledge of subject, clarity and under-
standing, including sensitivity to and con-
cern with class level and progress, structure, 
planning, preparation and organization of 
the course (i.e. The teacher appropriately 
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selected the class activities, according to the 
objectives). 2. Methodology and resources, re-
ferring to the use of appropriate and varied 
teaching methods and materials (i.e. The 
teacher conveniently used different teaching 
methods). 3. Evaluation, understood as the 
use of objective and impartial methods, 
related to teaching, and useful to reorient 
student learning (i.e. The teacher evaluated 
fairly and impartially). 4. Teacher-student re-
lationship, referring to concern and respect 
for students, friendliness of the teacher, 
rapport, openness to opinions of students, 
encouragement of the student initiatives, 
availability, and helpfulness (i.e. The teach-
er has been given suggestions that he/she ac-
cepted openly). 

Although the number and dimensions of 
effective teaching have remained an open 
question (Spooren et al., 2013), these four 
dimension are present in the most of SET 
rating scales literature, and they are aspects 
related to the teaching effectiveness (Apo-
daca and Grad, 2005; Cohen, 1981; Feldman, 
1989; Huybers, 2014; Richardson, 2005; 
Spooren, et al., 2013).  

Content and face validity are taken main-
ly into account in the development of the 
questionnaires. However, the empirical 
validation is minimal and is limited to the 
descriptive and discriminatory analysis of 
the items individually considered. It is lack-
ing a complete process of construct and 
criterion validity, just as the estimation of 
the reliability of the scale and/or the sub-
scales that make up these instruments. In 
this regard, item response theory (IRT) has 
the main advantage of focusing on the qual-
ity of items in measuring underlying con-
structs (Van der Linden, 2017). IRT models 
give researchers more confidence in apply-
ing the scale in wider contexts (Wright & 
Masters, 1982). Differing from classical test 

theory, which considers that an observed 
test score is composed by a true score and 
a random error component, IRT considers 
that the probability of a person’s expected 
response to an item is a mathematical func-
tion of that person’s ability and one or more 
parameters characterizing the item (Bond 
& Fox, 2015, p. 363).

The Rasch model (Rasch, 1960) is the most 
well-known among unidimensional item 
response theory (UIRT) models, providing 
a method based on the calibration of ordi-
nal data from a shared measurement scale 
and enabling one to test conditions such as 
dimensionality, linearity and local indepen-
dence. Calibration is the procedure used to 
estimate personal latent traits or item diffi-
culty by converting raw score odds to logits 
on an IRT measurement scale (Bond & Fox, 
2015). Moreover, as the TEQNS has different 
factors, a multidimensional item response 
theory (MIRT) is a better technique to si-
multaneously calibrate all subscales and 
increase the measurement precision by tak-
ing into account the correlation between 
subscales (Adams, Wilson, & Wang, 1997). 

The aim of the present study was to exam-
ine the internal validity of the TEQNS, ap-
plying both unidimensional item response 
theory (UIRT) and multidimensional item 
response theory (MIRT) models to examine 
and compare different theoretical internal 
structures of the instrument. Concretely, 
three research questions were considered:

Research question 1 (RQ1): Do all the TE-
QNS items represent a unique construct?

Research question 2 (RQ2): Do each of the 
different factors of the TEQNS represent a 
single unidimensional construct?

Research question 3 (RQ3): Are the fac-
tors of the TEQNS interrelated? 
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2 Method
2.1 Participants 

The sample consisted of 6110 students of 
the National Polytechnic School from Ec-
uador, who rated the teaching of their 310 
teachers, who composed a varied sample 
of age, category, and teaching experience. 
These students were enrolled in 8 different 
Faculties and Schools, in 28 different de-
gree programs, and attended 358 different 

classes. In the population, 68.3% of the stu-
dents were male and 31.7% female. The dis-
tribution of students and percentages per 
academic department and undergraduate 
degrees can be seen in Table 1. The higher 
percentage of male students was represen-
tative of the population of students of poly-
technic studies. The average age was 22.6 
years old (SD = 3.2). These students rated 
the faculty’s teaching during the 2016/17 
academic year.

Table 1 Frequencies and gender distribution from the TEQNS dataset by faculty and  
 undergraduate degree

Faculty Undergraduate degree Frequency     Gender 

M             F
Basic Sciences Mathematics

Physics
Basic Sciences

33
106
90

20
80
62

13
26
28

Administration 
Sciences

Bussiness Studies
Economic and Finantial Studies
Social Sciences

315
232
282

180
150
145

135
82
137

Civil and 
Environmental 
Engineering  

Civil Engineering
Environmental Engineering
Water Technology

342
264
168

222
166
88

120
98
80

Electronic 
Engineering

Electric Engineering
Electronic and control Engineering 
Information network Engineering 
Telecommunitations Engineering
Mathematical Engineering
Electromechanical Technology
Electronical Technology and Telecommunications

281
462
225
359
397
172
350

192
351
157
244
313
113
255

89
111
68
115
 84
59
95

Geology and 
Petroleum

Geological Engineering
Petroleum Engineering

111
202

81
177

30
25

Mechanical 
Engineering

Mechanical Engineering 710 532 178

Chemical 
engineering and 
Agribusiness

Chemical Engineering
Agribunsiness Engineering

283
170

187
102

96
68

Computer Systems 
Engineering 

Computer Systems and Computing Engineering 
Computer Technology

439
117

285
71

154
 46 

Total 6110 4173 1937

Note. M= Male. F= Female
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2.2 Measures

Students’ evaluations of teaching ratings 
were obtained from the “Cuestionario de 
Evaluación de la Enseñanza del Profesor de 
la Escuela Politécnica Nacional del Ecua-
dor”, [Teacher Evaluation Questionnaire of 
the National Polytechnic School], approved 
by the teaching staff for the 2016-17 aca-
demic year. 

The items are grouped theoretically into 
four factors: 1. Planning, mastery and clar-
ity in the explanation of the subject-matter 
(items 1-9), (i.e.: The teacher conveniently ex-
pressed the objectives and themes, indicating 
their relationship with the professional train-
ing of the studies taken). 2. Methodology and 
resources (items 10-15), (i.e.: The teacher 
explained didactic material apart from the 
textbook and made it understandable). 3. 
Evaluation (items 16-23) (i.e.: The evaluation 
events are related to the teaching given). 4. 
Teacher-student relationship (items 24-32 
items) (i.e.: The teacher created a climate of 
trust and work in class). Students respond-
ed to these items on a 5-point rating scale 
ranging from 1 (do not agree at all) to 5 (to-
tally agree). The full scale, with the items 
grouped into the four theoretical dimen-
sions are included in the Annex, in original 
Spanish version and English translation. 

2.3 Procedure

The data collection was made from the ex-
isting computer records in the administra-
tion of the National Polytechnic School of 
the Ecuador and, access was granted with 
permission of the Vice Chancellor for Ac-
ademic Affairs of the Institution. The data 
provided by the institution were anony-
mous, with only one identification code for 
each student. Students’ age, and gender, 

as well as teachers’ age, gender, and expe-
rience were collected from administrative 
records.

The application of the scale of evaluation 
of teaching by the student was carried out 
towards the end of the semester, before they 
knew their final grades. All the teachers 
were evaluated by the students in a simi-
lar period of time. All the students had to 
evaluate the teachers to be able to access 
their final grades. The student evaluation of 
teaching was made through an electronic 
platform, in which the data were recorded.

The impact of faculty procedures on re-
sponse rates of student evaluations of teach-
ing has been studied by several authors, as 
opposed to special electronic evaluations. 
So, Young, Joines, Standish, and Gallagher 
(2019) found that response rates were sub-
stantially higher when faculty provided in-
class time for students to complete student 
evaluations of teaching compared to the 
electronic form from the administration. 
However, there are studies designed to ana-
lyze this question that do not find differenc-
es between the evaluations with electronic 
questionnaires and those with paper and 
pencil; additionally, this is true when a more 
representative sample responds instead of a 
smaller and biased sample (Nowell, Gale & 
Kerkvliet, 2014). 

Once, the response rate in electronic 
administration was lower than with pa-
per-and-pencil questionnaires, so the pro-
cedure followed in this case consisted of 
forcing all the students to answer the eval-
uation survey in order to access their final 
grades. This procedure has proved useful 
and valid in some higher education institu-
tions (Leung, & Kember, 2005; Nair, & Ad-
ams, 2009).
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2.4 Data analysis

Two indicators, item weighted fit and “ex-
pected a posteriori/plausible value (EAP/
PV)” reliability, were examined. Item 
weighted fit was selected as it indicates 
how well the item parameters of a measure 
fit the empirical dataset. Concretely, infit 
and outfit statistics were used to check the 
quality of the instrument. These indexes are 
the mean value of the squared residuals. 
Therefore, the larger the squared residual, 
the larger misfit between data and model. 

The infit statistic is an informa-
tion-weighted sum, so this variance is 
larger for well-targeted observations and 
smaller for extreme observations (Bond & 
Fox, 2015). d values of outfit and infit mean 
squares can range from 0 to positive infini-
tive. Values below 1 indicate a higher than 
expected fit of the model, whereas values 
greater than 1 indicate poor fit of the mod-
el. An infit/outfit range between 0.75 and 
1.33 can be considered as acceptable values 
(Wu, Adams, & Wilson, 1998). 

With respect to EAP/PV reliability, it is 
the ratio of modeled variance to observe 
variance. The interpretation of this param-
eter is similar than Cronbach’s alpha, such 
that a reliability .70 is considered to be the 
minimum standard, while .80 is recom-
mended for screening purposes (Salvia, Ys-
seldyke, & Bolt, 2013).

The analyses were involved in three 
phases: In the first phase, the UIRT of model 
1 was examined, which is based on the as-
sumption that all the items load on a unique 
construct, namely “student evaluation of 
teaching”. Item weighted fit and EAP/PV 
reliability, and principal component anal-
yses were the indicators used to examine 
this model. Winsteps version 4.5 statisti-
cal software (Linacre, 2019b) was used to 

check whether the items in each subscale 
satisfy the unidimensionality assumption. 
Unidimensionality requires that the mea-
surement should target one attribute or 
dimension at one time (Bond & Fox, 2015). 
According to Linacre (2019a), an eigenvalue 
less than 2.0 of the first contrast indicated 
the residuals are not relevant enough to dis-
turb the measurement quality. An eigenval-
ue more than 2.0 implies that there is proba-
bly another dimension in the measurement 
instrument.

In the second phase, it examined the 
quality measurement of the items within 
each domain independently, which a total 
of 4 factors (e.g., Model 2-PMC; Model 2-MR; 
Model 2-E, and Model 2-TR). Item weighted 
fit and EAP/PV reliability were the indica-
tors used to examine the goodness of fit.

The third phase consisted of examining 
Model 3, which represented the hypothet-
ical model constructed for the TEQNS. 
To evaluate it, Model 3 was calibrated to 
evaluate the item weighted fit, EAP/PV re-
liability, and the correlation between latent 
traits by domain. Results from Model 3 were 
first compared with results from Model 2 to 
see whether the EAP/PV reliability for each 
factor was improved. Results from Model 1 
were also compared with Model 3 in order 
to assess which model shows the best un-
derlying measurement description of both 
items and factors. To this end, deviance 
(-2log likelihood) and Akaike information 
criterion (AIC) were employed (Wu, Adams, 
Wilson, & Haldane, 2007). 

The internal structure of the TEQNS was 
tested through various IRT models using 
Conquest version 2.0 (Wu et al., 2007). Each 
of the three models are summarized in Ta-
ble 2. All models are based on the rationale 
of the Rasch Rating Scale Model (RRSM). 
Maximum likelihood estimation method 
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was employed for the parameters of the 
model. The Monte Carlo method was used 
for calibration in all the models to ensure 
index comparison.

3 Results

With respect to the first model, the TEQNS 
was considered to measure a unidimension-
al construct, namely, student evaluation of 
teaching as an overall composed dimension. 

The weighted fit was acceptable in all items 
with the exception of item 11 (see Table 3). 
The EAP/PV reliability was 0.91, considered 
as an excellent value. For this reason, a com-
plement analysis of unidimensionality was 
used. A principal component analysis of the 
residual scores (Linacre, 1998; Wright, 1996) 
showed that the eigenvalue of the first con-
trast for the whole scale was 3.61; the sec-
ond contrast was 2.64 and the third contrast 
was 2.48. Therefore, the instrument could be 
considered as multidimensional.

Table 2  Summary of IRT models

Model 1 Model 2 Model 3
IRT model UIRT UIRT Between-item MIRT RRSM
Theory All ítems represent a 

single construct
Items within each factor 
represent independent 

constructs

All items represent four 
interrelated domains.

Number of items 32 F1= 9 items; F2 = 6 
items; F3 = 8 items; F4 = 

9 items

32 items (9 in F1; 6 in F2; 
8 in F3; 9 in F4).

Answering research 
question

1 2 3

Note. Model 2 represented each of the four domains, named as Model 2-PMC (Planning, mastery and clarity 
in the explanation of the subject), Model 2-MR (Methodology and resources), Model 2-E (Evaluation), and 
Model 2-TR (Teacher-student relationship). IRT = Item Response Theory; UIRT = unidimensional item response 
theory; RRSM = Rasch Rating Scale Model; MIRT = multidimensional item response theory.

Table 3  Fit statistics information for models

Weighted fit Misfit items
Model Minimum Maximum M SD Overfit Underfit

Model 1 0.81 1.18 1.00 0.18 item 11 -
Model 2-PMC 1.00 1.34 1,13 0,11 item 8 -
Model 2-MR 0.92 1.44 1.06 0.20 item 11 -
Model 2-E 0.93 1.45 1.08 0.18 item 16 -

Model 2-TR 0.94 1.30 1.08 0.11 -
Model 3 0.85 1.68 0.99 0.15 item 11 -

Note. “-“ indicates that no underfit values were found; PMC = Planning, mastery and clarity in the explanation 
of the subject; MR = Methodology and resources; E = Evaluation; TR = Teacher-student relationship
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In Model 2, the four factors of the TEQNS 
were calibrated independently within four 
unidimensional structures. Results indi-
cated that only Model 2-TR had adequate 
fit statistics, whereas both in Model 2-PMC 
and Model 2-MR had one misfit item each. 
In all the models, the EAP/PV values were 
adequate. 

Model 3 was calibrated within MIRT, in 
which the four domains were inter-correlat-
ed. Results from the weighted fit statistics 
showed adequate model fit for most of the 
items, as presented in Table 3. Similar to 
Model 1 and Model 2-MR, item 11 present-
ed extreme fit values. EAP/PV reliabilities 
showed excellent values, all of the higher 
than .90 as can be seen in Table 4. Correla-

tions between domains are showed in Table 
5. As can be observed, all the correlations 
ranges were high, and even the correlation 
between Evaluation and Teacher-student 
relationship was extremely high (r = .93). 
When comparing Models 1 and Model 3, it 
seems that the last set showed better devi-
ance and AIC values (see Table 6). The devi-
ance difference can be considered as statis-
tically significant.

Given that Model 3 showed the best psy-
chometric properties, item 11 was removed 
due to its misfit value, which was consistent 
in Model 1 and Model 2-MR. A re-analysis 
of Model 3 without this item showed appro-
priate weighted fit values for all the items, 
ranging from 0.91 to 1.18.

Table 4  EAP/PV Reliability Summarized by Models.

Model PMC MR E TR Total

Model 1 - - - - 0.91

Model 2-PMC 0.89 - - -

Model 2-MR - 0.91

Model 2-E - - 0.99 - -

Model 2-TR - - - 0.91 -

Model 3 0.95 0.94 0.98 0.95 -

Note. “-“indicates the EAP/PV reliability was not calculated by the specific model. EAP/PV = expected a 
posteriori/plausible value; PMC = Planning, mastery and clarity in the explanation of the subject; MR = 
Methodology and resources; E = Evaluation; TR = Teacher-student relationship.

Table 5  Correlation between subdomains estimated for Model 3

Domains PCM MR E

PCM

MR 0.87

E 0.90 0.90

TR 0.87 0.88 0.93

Note. PCM = Planning, mastery and clarity in the explanation of the subject; MR = Methodology and 
resources; E = Evaluation; TR = Teacher-student relationship.
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4 Discussion

Student evaluation of teaching is consid-
ered as one of the most important pro-
cedures in different kinds of institutions, 
which include a variety of rating procedures 
with a lack of a clear consensus (Hornstein, 
2017). Based on an extension of the actio-
tope model of giftedness, which considers 
the relevance of educational and learning 
capitals on achievement, this study applied 
both UIRT and MIRT models to analyze 
the underlying structure of the TEQNS on 
a large sample of university students from 
the National Polytechnic School of Ecuador. 
This instrument was developed to address 
methodological problems that exist in the 
current teacher- student evaluation mea-
sures, mainly related to construct validity.

In the first place, in response to RQ1, a 
calibration of unidimensional measure of 
SET, showed adequate fit statistics in most 
of the items, as well as a high total reliability 
score. This suggested that the total score of 
the TEQNS may reflect a composite score 
of the construct. The results also addressed 
the possibility that the instrument could 
measure four unidimensional and indepen-
dent domains (RQ2). In this case, the results 

showed a higher number of misfit items, 
and adequate reliability values. In addition, 
the third question (RQ3) was based on the 
construction of four inter-correlated do-
mains through a MIRT model, which was 
supported by adequate reliability and cor-
relation between domains. 

When comparing the deviance and AIC of 
Model 3 with the deviance and AIC of Model 
1, it showed that Model 3 has a better de-
scription of the data. This indicated that the 
nature of the internal structure in TES was 
multidimensional and involved multiple 
distinct domains. Furthermore, when com-
paring Model 3 and Model 2, it is recognized 
that Model 3 has better EAP/PV reliability 
estimates in three out of the four domains. 

It is important to mention that item 11 
(The teacher organized didactic experiences 
such as visits, excursions, projects, discus-
sions) showed a constant misfit in all the 
models where it was included (Model 1, 
Model 2-PMC, and Model 3). This is a con-
cern affecting the underlying construct. It is 
possible that the content of this item may 
not have a direct relation with the student’s 
conception of methodological and didac-
tic resources, but with emotional or social 
group experiences that exceeds the teach-

Table 6  Comparison of Model fit statistics

Model/Comparison Deviance AIC N of parameters

Model

Model 1 (unidimensional) 125004.41 125076.41 36

Model 3(multidimensional) 118823.56 118913.56 45

Model Comparison

Model 1-Model 3 6180.85* 6162.85 9

Note. AIC = Akaike information criterion.

 *p<.001 when deviance is greater than the critical value of chi-square distribution (χ2 = 27.87, df = 9).
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ers’ organizational features. For this reason, 
a new calibration of Model 3 without this 
item was considered, detecting a better dis-
tribution of item parameters, with weighted 
fit statistics rating from 0.91 to 1.18 and no 
misfit items in any dimension. 

This is the first study that implements 
MIRT model as an effective measure of SET 
in higher education. Furthermore, given 
the need to have valid and reliable tools for 
the assessment of SET in Latin America, 
the construct validation of the TEQNS has 
a strong role to play in the assessment of 
teachers in large public universities. 

The current study provides a dynam-
ic perspective on domains of SET, adding 
important information regarding not only 
general model fit indexes (as happens with 
traditional Exploratory or Confirmatory 
Factor Analysis), but also specific parame-
ters  which measure the adequacy of each 
item as an effective indicator of the under-
lying construct. IRT can be considered as 
an effective modeling approach to ensure 
SET valid measures in the dynamic perspec-
tive of educational and learning capitals 
(Ziegler & Baker, 2013; Ziegler et al., 2017). 
In line with the characterizing features of a 
synthetic research strategy, the comparison 
of endorsability of each item is no longer 
dependent on a specific sample, and the 
comparison of the student’s assessment of 
teaching is no longer dependent on specif-
ic items (Hambleton & Jones, 1993). At the 
same time, Rasch models can examine how 
participants understand different response 
options and provide additional evidence on 
the internal construct for SET subscales. 

4.1 Limitations and future
 directions

Although a large dataset was employed 
for psychometric validation of the TEQNS 
in one of the most important public institu-
tions in Ecuador, bias analysis was not in-
cluded in this study. Its results were limited 
to this institution and this type of technical 
studies.

A special source of bias in SET studies 
is response bias, a respondent’s consis-
tent answering pattern irrespective of the 
questions presented. Several studies found 
both acquiescent responding and extreme 
responding to be consistent traits within 
individual students; however, when these 
were statistically controlled, although their 
effects were reduced, the relationship re-
mained the same (Huybers, 2014; Richard-
son, 2012). 

As a more general sense, bias is present 
when a known characteristic of students 
systematically affects their ratings of teach-
ers. The gender of the students is an exam-
ple of this possible bias in student evalu-
ation of teaching. Previous studies have 
found that female students on average tend 
to give significantly higher SET ratings than 
their male peers (Badri, Abdulla, Kamali, & 
Dodeen, 2006; Basow, Phelan, & Capotosto, 
2006; Boring, 2015; Centra, & Gaubatz, 2000; 
Darby, 2006). 

Another source of bias is the discipline. If 
the evaluation of teaching is situational and 
is affected for academic disciplines, being 
higher in studies in the field of education 
and the liberal arts, and not as high in oth-
er areas, such as business and engineering 
(Clayson, 2009) it seems necessary to carry 
out new studies in areas different from the 
previous ones, as the technical areas where 
there are less studies on the subject.
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Two steps in the development of this 
measure should be considered: first, per-
sonal and psychological variables should be 
analyzed, including students’ demographic 
characteristics (e. g. geographical regions, 
race) to check measurement precision of 
the instrument. Second, further analyses 
are required to detect possible causes of 
SET differences between sample subgroups 
and efficient vs non-efficient teachers’ fea-
tures associated with SET. Such work would 
further both the reliability and validity of 
the current measurement using diverse 
populations and ecological contexts.
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Abstract: 
Numerous studies have demonstrated the importance of individual and contextual variables 
in explaining academic performance. Among the individual variables, personal characteristics 
such as sociodemographic variables have been investigated. Regarding the contextual variables, 
the influences of parental and school styles have been studied. However, personal values could 
also contribute to understanding students’ achievement. The present study aims to analyse the 
relationship between personal values and academic performance. To do so, we first adapted two 
scales that aimed to measure the meaning of life and intellectual humility by following a com-
mittee approach. The Spanish version was administered to 54 students to evaluate the psycho-
metric properties of the scales. The results and information provided by the experts were used 
to create revised versions of the scales, which were administered to 154 students together with 
other instruments focused on evaluating academic performance. The correlations between 
personal values and academic performance were computed, and the academic performance 
of students with different scores in personal values was compared. Intellectual humility was 
related to cognitive skills, and differences were identified in the academic performance between 
participants with high and medium scores in personal values. The implications and the utility of 
the adapted versions of the instruments are discussed. 
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personal values; academic performance; meaning of life; intellectual humility.
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Introduction

Importance of personal values in 
University

The improvement of the educational system 
to help students to acquire not only knowl-
edge but also global competencies for their 
personal and professional lives has been 
a main goal worldwide in recent decades 
(Reimers, 2009). However, academic perfor-
mance has been mainly assessed by using 
only cognitive tests, which could be limited 
in terms of the representation of student 
capacities and tendencies. Therefore, in 
recent decades, researchers have focused 
their efforts on studying academic excel-
lence by developing more comprehensive 
academic performance prediction models, 
where the evaluation of non-cognitive vari-
ables is considered.

In terms of research on students’ achieve-
ments, the analysis of the variables affect-
ing students’ academic performance has 
been one of the key elements for propos-
ing and developing educational strategies 
and educational policies. In fact, diverse 
approaches have achieved positive results 
related to the improvement of students’ 
academic performance. For instance, the 
educational system in Finland focused on 
promoting teachers’ professionalism and a 
school climate based on equity, flexibility, 
and creativity. The results indicate that the 
impacts of these two variables on students’ 
performance was higher than those of other 
countries implementing strategies based on 
demanding learning standards (Sahlberg, 
2007). Other researchers and practitioners 
have focused on investigating the relation-
ship between schools’ resources and stu-
dents’ performance, although according to 
the systematic review and meta-analyses 

conducted by Hanushek (1997), the direc-
tion and the strength of the connection be-
tween the two variables is not clear.

In attempts to deeply explore the vari-
ables influencing academic achievement, 
many individual characteristics have been 
studied. For instance, previous studies 
have confirmed the influence of sociode-
mographic characteristics on students’ 
achievement. Thiele et al. (2016) found 
better academic results on students from 
wealthy areas and from the mainstream 
group. Muijs (1997) pointed to parental 
socioeconomic status (SES) and academic 
self-concept as good predictors of academ-
ic achievement. Personality traits seem to 
also be related to achievement. In a study 
by Diseth (2003), positive correlations oc-
curred between both neuroticism and open-
ness and achievement, but negative correla-
tions were found between performance and 
agreeableness. These are only a few exam-
ples of studies addressing the analysis of 
the predictors of academic performance 
among the extensive literature on the topic. 
However, the influences of personal values 
on students’ achievements has not yet been 
extensively studied.

The concept of personal values may in-
clude multiple variables. Globally, person-
al values are defined as a relatively stable 
belief in a particular mode of behaviour 
or consciousness, which is personally and 
socially preferable to other modes of be-
haviour (Rokeach, 1968). Individual values 
are grouped, forming a value system, de-
fined as a permanent and stable organiza-
tion over time that serves as a criterion to 
resolve conflicts and guide decision-mak-
ing when more than one value is involved 
(Feather, 1972). Values   are grouped into 
systems at the individual and social levels, 
in which one value determines and is deter-
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mined by another. This implies a special in-
terest in how much human values   are found 
written in individuals’ behaviour (Schwartz, 
2006).

Previous studies have shown the impor-
tance of personal values   in university learn-
ing and training. For instance, Matthews 
et al. (2007) indicated that values   such 
as self-direction, self-aggrandizement or 
benevolent change may be related to uni-
versity students’ approaches to learning. 
However, the influence in terms of educa-
tional results that certain values   may re-
sult in is unknown (Chase, et al., 2013). In 
other words, personal values could repre-
sent ideas or beliefs that go beyond specific 
situations since they represent indicators 
or criteria for evaluating the behaviours ac-
cepted by the society around us, although 
the direct impacts on achievement are not 
confirmed.

Theoretical models about personal 
values

Several theoretical models have considered 
personal values as an explanatory element 
of giftedness. Within the different ap-
proaches to giftedness, it has been suggest-
ed that considering a person to be talented 
should be associated with a superiority in 
socially desired personal values; this has 
been suggested, for example, by the pentag-
onal implicit theory of giftedness, in which 
the value criterion is a fundamental pillar 
in the development of giftedness (Sternberg 
& Zhang, 1995). Albert and Runco’s model 
also specified that intelligence and perfor-
mance are insufficient elements to define 
talent. The influences of family expecta-
tions, values and attitudes have motivating 
effects on talent (Albert & Runco, 1986). 
The model emphasizes the importance of 

the context where the subject operates as 
a determinant, along with other personal 
factors, of giftedness, which is defined by 
numerous factors beyond intelligence and 
performance. Similarly, Csikszentmihalyi 
and Robinson’s approach to the conception 
of giftedness also details the influence that 
social context and culture can have on the 
development of giftedness (Csikszentmi-
halyi & Robinson, 2015).

Nevertheless, one of the most compre-
hensive models of giftedness is the actio-
tope model of giftedness, which focuses not 
only on personal attributes but also on the 
development of actions within a complex 
system (Ziegler, 2005; Ziegler & Stoeger, 
2017; Ziegler et al., 2017). In this model, gift-
edness is considered an output of particu-
larly effective actions. The model empha-
sizes the dynamic interaction of individuals 
with the environment. These actions are the 
consequence of three adaptations: biologi-
cal adaptation, social adaptation and indi-
vidual adaptation (Ziegler et al., 2013).

According to these models, personal 
values could play a role in understanding 
students’ academic performance. In the 
actiotope model, they are considered an 
essential learning resource (Ziegler et al., 
2019; Ziegler & Baker, 2013; Ziegler, Chan-
dler et al., 2017). Among the personal val-
ues, the meaning of life and intellectual 
humility have been both defined and mea-
sured but not directly related to students’ 
performance. The meaning of life refers to 
the belief that everyone has about the sig-
nificance and the transcendence of their 
own life, which determine how people or-
ganize their experiences and how they plan 
the use of their energy (Steger & Frazier, 
2005). Intellectual humility is a specific di-
mension of humility focused on the person-
al perception of intellectual strengths and 
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limitations and how they are handled (Da-
vis et al., 2016). Both variables imply an in-
dividual evaluation of oneself and the devel-
opment of strategies for pursuing personal 
goals, which might be related to academic 
achievement.

The present study aims to understand how 
personal values, specifically, the meaning of 
life and intellectual humility, are related to 
participants’ characteristics and academic 
performance. To do so, we first adapted two 
Spanish scales originally created in English 
to measure the intended constructs (Study 
1). Both scales were administered, and the 
psychometric properties were assessed. The 
results were used together with judgements 
from experts to implement changes in the 
scales, which led to a revised version. Then, 
a different group of participants responded 
to the two revised scales and some addi-
tional instruments focused on measuring 
cognitive and non-cognitive competencies 
(Study 2).

Method

Study 1: Adaptation and analysis of 
psychometric properties

Participants

A total of 54 participants in the last year 
of their bachelor’s degrees (50 % women 
and 50 % men) responded to various in-
struments measuring personal values. The 
participants were asked to participate af-
ter completing a university pre-entrance 
assessment. Participation was voluntary, 
and they did not receive any compensation 
for their participation. Participants who 
agreed to participate in the study received 
a link to a web survey in which they took 

part after reading the information about 
the study and formally providing informed 
consent. Ethical approval for the research 
was obtained from the Universidad Loyola 
Andalucía Research Ethics Committee prior 
to the study.

Instruments

An assessment protocol was created to eval-
uate some personal values. The protocol in-
cluded the following instruments:

The Spanish version of the Meaning of 
Life Questionnaire (MLQ-S)
The MLQ is a self-reported scale composed 
of ten items on the meaning of life that 
were answered using a seven-point Likert 
scale ranging from 1 (absolutely untrue) to 
7 (absolutely true). The items measure two 
dimensions, the presence of meaning and 
search for meaning, and each dimension 
was composed of five items. The validation 
study of the original version reported ade-
quate reliability of both subscales (Cron-
bach’s alpha from .81 to .86 for presence of 
meaning and from .84 to .92 for search for 
meaning) and provided evidence of the 
validity supporting the internal structure 
of the scale and the expected relationships 
with other variables assessing well-being 
(Steger, Frazier, Oishi & Kaler, 2006). Details 
of the adaptation process and psychometric 
properties of the Spanish version admin-
istered to participants in Study 1 are de-
scribed below.

The Spanish version of the Comprehen-
sive Intellectual Humility Scale (CIHS-S)
The CIHS is a self-reported scale composed 
of 22 items evaluating four dimensions mea-
suring intellectual humility: intellect and 
ego, openness to revising one’s viewpoint, 
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respect for others’ viewpoints, and lack of 
intellectual overconfidence. The items are 
statements that were assessed on a five-
point Likert scale ranging from 1 (strongly 
disagree) to 5 (strongly agree). The valida-
tion studies conducted by the authors of the 
original scale did confirm the test-retest re-
liability of the scale and provided evidence 
of the validity supporting the utility of the 
scale for measuring the intended construct 
in both cases with multiple samples (Krum-
rei-Mancuso & Rouse, 2016). Details of the 
adaptation process and psychometric prop-
erties of the Spanish version administered 
to participants in Study 1 are described be-
low.

Additional items measuring self-criti-
cism
A pool of additional items was included as 
part of the evaluation with the aim of cov-
ering additional dimensions that should be 
theoretically part of the intended constructs 
in Spanish students. Specifically, self-criti-
cism, although partly included in the CIHS 
as part of the dimension on openness to re-
visiting one’s viewpoint, was only measured 
as the ability to self-critic when receiving 
external output. However, self-knowledge 
about oneself and others and the ability to 
evaluate oneself were also considered rel-
evant, especially for the academic context. 
For that reason, some additional items were 
included as part of the assessment proto-
col. First, we adapted three items from the 
Social Responsibility Scale (SRS, Ramos, Ar-
mentia, & de la Fuente, 2008). The SRS is a 
scale created to evaluate the changes in the 
social responsibility of students attending 
a course on the topic. Three items were se-
lected specifically because they measured 
self-criticism and were adapted to capture 
general behaviours (instead of changes re-

lated to attending a training course as they 
were designed). Second, we created four ad 
hoc items focused on self-criticism indica-
tors not covered by previous instruments.

Procedure

The MLQ and CIHS were adapted by follow-
ing a committee approach, as Harkness and 
Schoua-Glusberg (1998) described. First, 
three independent translators generated a 
version of each scale. Then, the translation 
coordinator compared the three versions 
and identified any discrepancies. The dis-
crepancies were discussed in a consensus 
meeting where the final version was agreed 
upon. To unify the instrument format and 
use the most common response scale, the 
committee members suggested using the 
same response scale for all the items. There-
fore, a five-point Likert scale ranging from 1 
(strongly disagree) to 5 (strongly agree) was 
consistently adopted. Appendixes 1 and 2 
include the original and adapted versions 
of the items in the MLQ and CIHS (MLQ-S 
and CIHS-S), respectively. Additional items 
measuring self-criticism were reviewed by 
two members of the research team. All the 
additional items included in the assessment 
protocol are listed in Appendix 3 (self-crit-
icism items). Both the scales and the addi-
tional items were included in a web survey 
that was created using Qualtrics  (https://
www.qualtrics.com). The link to the survey 
was provided to participants who respond-
ed during a virtual session. After giving the 
instructions, the participants completed 
the task.

Concurrently, three experts on personal 
values were contacted, and they were asked 
to evaluate the adapted versions of the 
scales and items measuring self-criticism. 
The experts’ task consisted of three phases: 
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1) evaluation of the theoretical definitions 
of the constructs, 2) evaluation of the ad-
equacy of the items, and 3) formulation of 
suggestions for improving the items and 
scales. The information provided by experts 
was used to interpret the psychometric re-
sults obtained from participants’ responses 
and to propose modifications to the instru-
ments.

Analysis

The responses of participants were used 
to analyse the psychometric properties of 
the scale. First, reliability was assessed by 
computing Cronbach’s alpha. Item-test 
correlations were computed to explore the 
properties of each item. Exploratory factor 
analysis (EFA) was conducted to evalu-
ate the dimensionality of the instruments. 
Principal-axis factor analysis with oblique 
rotation (promax) was used to validate the 
original instruments. Data analysis was 
conducted using SPSS Statistics (version 
26).

Study 2: Values and academic com-
petencies

Participants

A total of 154 first-year university students 
(35 % women; 65 % men) responded to a 
booklet including the revised versions of 
the instruments from Study 1 and addition-
al tests and questions measuring academic 
performance. The average age of the sample 
was 17.76 years (SD = 1.16). Participants 
were asked to voluntarily participate at the 
university. Participants who agreed to par-
ticipate in the study received a link to a web 
survey in which they took part after read-
ing the information about the study and 

formally providing informed consent. Ethi-
cal approval for the research was obtained 
from the Universidad Loyola Andalucía Re-
search Ethics Committee prior to the study.

Instruments

Personal Values
The participants responded to the revised 
versions of the instruments obtained from 
Study 1: MLQ-S-R and CIHS-S-R.

Ability Battery BAT-7 (Arribas-Águila et 
al., 2013). 
The BAT-7 is one of the most commonly 
used instruments for assessing cognitive 
abilities. The battery measures seven com-
petencies: verbal ability (V), spatial ability 
(E), attention (A), reasoning (R), mathemat-
ical ability (N), mechanical aptitude (M) and 
spelling (O). These competencies are mea-
sured by seven subtests that have previously 
been shown to have adequate psychometric 
properties (Cronbach’s alphas between .78 
and .95; Sánchez-Sánchez & Arribas-Águila, 
2014). According to the sample age (16 to 18 
years old), the higher level version of the in-
strument (S) was used.

Previous performance: Grades achieved 
in high school (HSGPA) and grades ob-
tained on the national University Entrance 
Examinations (UEE) were also collected.

Procedure and analysis

Data were collected through the web survey 
Qualtrics  (https://www.qualtrics.com). The 
link to the survey was provided to partici-
pants who responded during a virtual ses-
sion with videoconferencing through the 
Webex platform during which researchers 
were available for questions or technical 



174 The effect of personal values on academic achievement

problems. SPSS Statistics (version 26) was 
used for the analyses. First, bivariate cor-
relations between academic achievement 
scores and personal values were analysed. 
Then, we explored differences between par-
ticipants by grouping them according to 
their scores on the MLQ-S-R and CIHS-S-R. 
To achieve this, a classification based on 
terciles was established by using the total 
and dimension scores on both scales. Par-
ticipants were divided into three profiles: 
low, medium and high. Considering these 
groups, a bivariate ANOVA was conducted 
using Snedecor’s F statistic and the Honest-
ly Significant Difference (HSD), as recom-
mended by Field (2009). A post hoc test was 
performed to compare the mean differences 
in the academic performance between par-
ticipants with different profiles based on 
personal values.

Results

Study 1: Psychometric properties of 
the adapted versions

Psychometric properties

Table 1 shows the psychometric properties 
of the MLQ-S and CIHS-S and the additional 
items used to measure self-criticism.

As Table 1 indicates, the MLQ showed 
adequate properties. The reliability of the 
presence of meaning subscale was .84, and 
item-test correlations reached values rang-
ing from .56 to .80. In addition, the alpha 
did not increase when removing any of the 
items. The search for meaning subscale ob-
tained a Cronbach’s alpha value of .84. The 
items’ properties also indicated adequate 
values, although removing item 2 would in-
crease the reliability of the scale.

Regarding the CIHS, three dimensions 
reached adequate reliability indexes, but 
the lack of intellectual overconfidence di-
mension obtained a value lower than .7 (α 
= .66). Item 5 was the item with the poor-
est properties as the item-test correlation 
was medium (r = .26), and the alpha in-
creased when removing it. The other three 
dimensions and the items composing them 
achieved adequate values. The internal con-
sistency of the complete scale did not reach 
adequate values.

The self-criticism items worked ade-
quately as a scale. The Cronbach’s alpha 
confirmed the internal consistency of the 
scale (α = .71), and all the items exhibited 
good properties. Item 3 reached the lowest 
correlation with the total score, and remov-
ing it improved the stability of the scale.
 
Dimensionality

Table 2 shows the factor pattern when con-
ducting the principal-axis analysis with pro-
max rotation for the MLQ. The Kaiser-Mey-
er Olkin measure of sampling adequacy 
suggested that the sample was factorable 
(KMO = .758), and Bartlett’s test of spheric-
ity was significant (  = 247.332, p = .000).

As Table 2 shows, the factor pattern of 
the MLQ fit the theoretical subscales. The 
solution with the two factors reaching ei-
genvalues higher than 1 explained a total of 
63.31 % of the variance. The items’ loadings 
reflected the theoretical distribution pro-
posed for the original version of the scale.

The results for the CIHS showed that the 
sample was factorable (KMO = .703), and 
Bartlett’s test of sphericity was significant (

 = 536.584, p = .000). Table 3 shows the 
factor pattern when conducting the princi-
pal-axis analysis with promax rotation.
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Table 1  Psychometric properties of the MLQ-S and CIHS-S

Scale Subscale Items Discrimination 
Index (Total Item-
test correlation)

Alpha if removed

Meaning of Life

Presence of 
Meaning (α=.842)

1 .555 .834
4 .641 .812
5 .621 .818
6 .799 .772
9* .649 .812

Search for Meaning 
(α=.836)

2 .492 .839
3 .626 .806
7 .714 .780
8 .663 .795
10 .695 .786

Intellectual humility 
(α=.786)

Lack of Intellectual 
Overconfidence 

(α=.664)

1* .445 .608
2* .560 .586
3* .347 .639
4* .499 .582
5* .257 .682
12* .359 .636

Openness to 
Revising One’s 

Viewpoint 
(α=.883)

6 .685 .870
7 .766 .847
8 .761 .848
9 .744 .857
10 .676 .868

Respect for Others’ 
Viewpoints 

(α=.861)

11 .713 .826
13 .599 .848
14 .699 .829
15 .565 .853
19 .673 .834
20 .679 .834

Independence of 
Intellect and Ego 

(α=.788)

16* .523 .762
17* .650 .721
18* .704 .697
21* .524 .761
22* .433 .787

Self-criticism 
(α=.710)

1 .500 .658
2 .368 .689
3 .247 .724
4 .278 .707
5 .564 .642
6 .569 .641
7 .468 .666

*Reversed items. 
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Table 2 Factor pattern of principal-axis factor analysis of items of the MLQ-S 

Scale Subscale Items Item loading

Meaning of Life 

Factor 1 (40.56 % of 
explained variance)

1 .633
4 .682
5 .680
6 .869
9* .688

Factor 2 (22.75 % of 
explained variance)

2 .534
3 .664
7 .809
8 .827
10 .759

*Reversed items

Table 3  Factor pattern of principal-axis factor analysis of items of the CIHS-S

Item Factor
1 2 3 4 5 6 7

1 .970
2 .748
3 .556
4 .914 .393
5 .482
6 .683
7 .800
8 .966
9 .707
10 .680
11 .635
12 .315 .327 .450
13 .658 .339
14 .810
15 .542
16 .533
17 .911
18 .707
19 .699
20 .742
21 .743
22 .862
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As Table 3 indicates, the original solution 
proposed seven factors explaining 75.34 
% of the variance. The distribution of the 
items in the factors was similar to the the-
oretical structure proposed for the original 
version. Factor 1 explaining 27.1 % of the 
variance included items in the openness to 
revising one’s viewpoint. Factor 3 explained 
12.13 % of the variance and was represented 
by items measuring respect for others’ view-
points. However, items in both dimensions, 
the lack of intellectual overconfidence and 
the independence of intellect and ego, were 
divided into different factors: factors 3 and 
5 for the former and factors 4, 6 and 7 for 
the latter.

The results for the self-criticism scale 
showed that the sample was not factor-
able (KMO = .698), but the sphericity re-
quirement was reached as Bartlett’s test of 
sphericity was significant (  = 71.196, p = 
.000). Table 4 shows the factor pattern when 
conducting the principal-axis analysis with 
promax rotation.

As Table 4 indicates, the original solution 
proposed two factors explaining 53.69 % of 
the variance. The distribution of the items 
in the factors did not respond to the theo-
retical criteria, and items’ content did not 
seem to be grouped according to what they 
were measuring.

Modified version

Previous results indicated problematic ele-
ments in the adapted versions of the scales 
and in the items used for assessing self-crit-
icism. Therefore, experts’ judgements were 
reviewed and used to propose modifica-
tions to the items. Table 5 summarizes the 
main contributions of the experts.

As Table 5 shows, the experts indicated 
that the content of the items in the MLQ-S 
was redundant and suggested reducing 
it. Specifically, the experts proposed dis-
carding three items. Although these items 
showed adequate psychometric proper-
ties, they were removed in order to obtain a 
more parsimonious version of the scale.

Experts also raised suggestions for the 
CIHS-S. First, they proposed reformulating 
some items in the lack of intellectual over-
confidence subscale because of the com-
plexity of their terms and expressions. Due 
to the low reliability found for that subscale, 
some modifications were implemented to 
simplify the items’ structures. In addition, 
items 8 and 10 in the openness to revisiting 
one’s viewpoint subscale were viewed as 
repetitive. The experts suggested removing 
these items and merging that dimension 
with the self-criticism scale. As both dimen-
sions were intended to measure the same 
construct and self-criticism could be part 

Table 4 Factor pattern of principal-axis factor analysis of items of the self-criticism scale

Scale Subscale Items Item loading

Meaning of Life

Factor 1 (38.51 % of 
explained variance)

1 .639
4 .335
6 .888
7 .511

Factor 2 (15.17 % of 
explained variance)

2 .708
3 .301
5 .616
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of the concept named intellectual humility, 
we created a new dimension composed of 
the three original items in the CIHS (items 
6, 7 and 9) and the six items included to as-
sess self-criticism. Although item 3 in the 
self-criticism scale did not achieve good 
psychometric properties, no suggestions 
were collected to modify it. Therefore, we 
retained the previous version as part of the 
final test. Appendixes 4 and 5 include the 
items included in the revised versions of the 
MLQ-S and CIHS-S, named MLQ-S-R and 
CIHS-S-R, respectively.

Study 2: Values and academic 
competencies

Psychometric properties

Both revised versions achieved adequate 
psychometric properties. The two dimen-
sions of the MLQ-S-R obtained Cronbach’s 
alphas higher than .7. Specifically, the pres-
ence of meaning dimension reached a value 
of .81, and the search for meaning dimen-
sion composed of two items of the original 
version (items 7 and 8 of MLQ-S) and one 
item with modifications (item 10 of MLQ-S) 
obtained a value of .71. Item-test correlation 
ranged from .44 to .69 in the first dimension 
and from .48 to .60 in the second dimension.

In the CIHS-S-R, the psychometric prop-
erties reflected an improvement in the in-
ternal consistency. The global Cronbach’s 
alpha was .93, with four subscales obtaining 

Table 5  Experts’ suggestions about items and scales

Scale Subscale Items Comments Suggestion

Meaning of life Search for Meaning

2 The content is ambiguous, and the 
indicator is already measured in item 7.

Remove the 
item

3 The content is ambiguous. The term 
“always” is extreme, and the indicator is 
already measured in item 8.

10 The indicator is already measured in 
other items of the scale and the past 
continuous could be confusing.

Modify the 
item

Intellectual 
humility

Lack of Intellectual 
Overconfidence

3* The item is difficult to understand 
because of the expressions “not 
very likely” and “incorrect idea”. The 
formulation includes negations.

Modify the 
item

5* The item is difficult to understand 
because of the expressions “not very 
likely” and “influence my ideas”. The 
formulation includes negations.

Modify the 
item

12* The item includes confusing expressions 
such as “rarely”.

Modify the 
item

Openness to 
Revising One’s 

Viewpoint

8 The item repeats a concept evaluated in 
item 7.

Remove the 
item

10 The item repeats a concept evaluated in 
item 10.

Remove the 
item
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higher values than in the previous version. 
Changes in the lack of intellectual overcon-
fidence subscale made those items work 
better, exhibiting correlations with total 
scores ranging from .49 to .66 and a Cron-
bach’s alpha of the subscale of .82. The two 
dimensions without modifications also 
increased previous alphas with current 
values of .88 and .81 for respect for others’ 
viewpoints and independence of intellect 
and ego, respectively. The last dimension 
merging items from the previous openness 
to revising one’s viewpoint and self-criti-
cism items reached a Cronbach’s alpha of 
.89. Item-test correlations ranged from .36 
to .73. To better reflect the content of the 
dimension, we renamed it the dimension 
openness to revising one’s self-knowledge.

In terms of dimensionality, the MLQ-S-R 
achieved the expected factors, although 
item 10 received high loadings in both fac-
tors (.59 in the presence of meaning and .56 
in the search for meaning). The items of the 
CIHS-S-R did fit the theoretical structure 
of the original in terms of items achieving 
the highest loading on the expected factor, 
although the factor loadings of most the 
items were high for all the factors pointing 
to a unidimensional structure explaining 
38.86 % of the variance or a two-dimension-
al solution accounting for 50.88 % of the 
variance. A two-factor solution would split 
items into two parts: A) items from the lack 
of intellectual overconfidence and inde-
pendence of intellect and ego dimensions, 
and B) items from respect for others’ view-
points and openness to revising self-knowl-
edge. Examining the content of the items, 
part A would include items focused on the 
strength of one’s own arguments, and part 
B would be more related to the ability to 
value and consider external opinions and to 
self-knowledge. In order to retain the theo-

retical subscales of the CIHS, we considered 
the original structure with four dimensions 
treated as subscales for the following anal-
ysis.

Personal values and academic 
performance

The correlations between personal values 
and cognitive skills are shown in Table 6.

As Table 6 indicates, negative correla-
tions were found between the CIHS-S-R 
and BAT-7 total scores (r = -.19, p = .03) and 
between the CIHS-S-R total score and the 
cognitive dimension of attention (r = -.19, 
p = .03). Considering the four dimensions 
of the CIHS-S-R, only the openness to re-
vising self-knowledge dimension achieved 
significant results (r = -.19, p = .03). Verbal 
ability also had a negative and significant 
correlation with that dimension (r = -.17, 
p = .05). No other significant correlations 
were found between personal values and 
academic performance, cognitive abilities 
or previous achievement obtained in high 
school and on the UEE, although the cor-
relations between dimensions of personal 
values were as expected.

To deeply explore the relationships be-
tween personal values and academic per-
formance, students’ profiles were investi-
gated. Participants were divided into three 
groups in each dimension of the MLQ-R-S 
and CIHS-S-R scales. Tables 7 and 8 show 
the results from the ANOVA conducted to 
compare the means of the participants with 
low, medium and high scores on each of the 
dimensions and subscales.
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Table 6  Correlations between personal values and academic performance

Variable n M SD [1] [2] [3] [4] [5] [6] [7]
1. MLQ-S-R1 [1] 148 17.14 3.86 1
2. MLQ-S-R2 [2] 148 9.97 2.65 .42** 1
3. CIHS-S-R (Total 

score) [3]
147 -3.59 7.23 .24** .35** 1

4. CIHS-S-R (Lack) [4] 148 2.32 4.50 .12 -.01 -.55** 1
5. CIHS-S-R (Respect) 

[5]
147 11.24 2.21 .41** .36** .47** .37** 1

6. CIHS-S-R (Ego) [6] 148 22.85 4.50 .35** .31** .45** .38** .55** 1
7. CIHS-S-R 

(Openness) [7]
148 17.34 4.13 .15 -.00 -.37** .64** .87** .50** 1

8. Verbal ability 137 21.82 4.10 -.08 .05 -.12 -.06 -.11 .02 -.17*

9. Spatial ability 137 18.54 5.28 .00 .129 -.14 .09 -.04 .03 -.09
10.    Attention 137 38.01 1.71 -.01 .00 -.19* .09 -.09 .07 -.09
11.    Reasoning 137 19.79 4.33 -.01 .02 -.10 .09 -.01 .02 -.08
12.    Mathematical ability 137 16.95 5.01 -.08 .11 -.07 .00 -.09 -.08 -.14
13.    Mechanical aptitude 137 18.42 3.74 -.07 .06 -.07 .05 -.02 .00 -.06
14.    Spelling 137 22.05 5.09 -.05 .10 -.10 .010 -.03 .02 -.143
15.    BAT-7 Total Score 137 356.52 81.05 -.08 .12 -.19* .054 -.10 .01 -.19*

16.    HSGPA 128 7.95 1.04 -.01 .08 -.10 -.01 .00 .14 -.08
17.    UEE 128 7.67 1.07 .00 .13 -.07 .05 .05 .12 .00

 *p<.05.  **p<.01  

MLQ-S-R: Meaning of Life Questionnaire. MLQ-S-R1: Presence of Meaning of life. MLQ-S-R2: Search of Mean-
ing of life. CIHS-S-R: Intellectual Humility. HSGPA: Grades achieved in High School. UEE: University Entrance 
Examinations.

Table 7  Means differences on cognitive skills and previous achievement between MLQ-R-S profiles

MLQ-S-R:Presence of meaning MLQ-S-R:Search for meaning
Verbal ability F(2,134) = 2,27 p = .11 F(2,134) = 0.56 p = .57
Spatial ability F(2,134) = 0.16 p = .85 F(2,134) = 1.12 p = .33
Attention F(2,134) = 0.07 p = .93 F(2,134) = 0.32 p = .73
Reasoning F(2,134) = 0.51 p = .60 F(2,134) = 0.09 p = .91
Mathematical ability F(2,134) = 1.44 p = .24 F(2,134) = 2.71 p = .07
Mechanical aptitude F(2,134) = 0.32 p = .73 F(2,134) = 0.88 p = .42
Spelling F(2,134) = 0.82 p = .44 F(2,134) = 0.93 p = .40
BAT-7 Total Score F(2,134) = 1.08 p = .34 F(2,134) = 1.82 p = .17
HSGPA F(2,134) = 1.58 p = .21 F(2,134) = 0.97 p = .38
UEE F(2,134) = 0.90 p = .41 F(2,134) = 0.82 p = .44

MLQ-S-R: Meaning of Life Questionnaire. MLQ-S-R1: Presence of Meaning of life. MLQ-S-R2: Search of Mean-
ing of life. CIHS-S-R: Intellectual Humility. HSGPA: Grades achieved in High School. UEE: University Entrance 
Examinations.
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Table 8  Means differences on cognitive skills and previous achievement between CIHS-R-S profiles 

CIHS-S-R:  
Total Score

CIHS-S-R:  
Lack

CIHS-S-R: 
Respect

CIHS-S-R:  
Ego

CIHS-S-R: 
Openness

Verbal ability F(2,132) = 0.80 
p = .45

F(2,134) = 2.29 
p = .11

F(2,134) = 1.01 
p = .37

F(2,132) = 1.36 
p = .26

F(2,132) = 2.20 
p = .11

Spatial ability F(2,132) = 2.09 
p = .13

F(2,134) = 0.24 
p = .79

F(2,134) = 1.04 
p = .36

F(2,132) = 0.52 
p = .59

F(2,132) = 0.44 
p = .64

Attention F(2,132) = 5.15 
p = .01H<L; H<M

F(2,134) = 0.14 
p = .87

F(2,134) = 1.14 
p = .32

F(2,132) = 0.10 
p = .91

F(2,132) = 1.39 
p = .25

Reasoning F(2,132) = 2.85 
p = .06H<M

F(2,134) = 0.70 
p = .50

F(2,134) = 0.52 
p = .60

F(2,132) = 0.43 
p = .65

F(2,132) = 0.44 
p = .65

Mathematical 
ability

F(2,132) = 0.11 
p = .90

F(2,134) = 1.06 
p = .35

F(2,134) = 0.20 
p = .82

F(2,132) = 2.74 
p = .07

F(2,132) = 1.60 
p = .21

Mechanical 
aptitude

F(2,132) = 0.69 
p = .50

F(2,134) = 0.01 
p = .99

F(2,134) = 0.04 
p = .96

F(2,132) = 0.27 
p = .76

F(2,132) = 0.62 
p = .54

Spelling F(2,132) = 3.19 
p = .04H<M

F(2,134) = 0.92 
p = .40

F(2,134) = 1.36 
p = .26

F(2,132) = 2.28 
p = .11

F(2,132) = 1.06 
p = .35

BAT-7 Total 
Score

F(2,132) = 3.93 
p = .02H<M

F(2,134) = 0.38 
p = .68

F(2,134) = 0.89 
p = .41

F(2,132) = 0.37 
p = .69

F(2,132) = 2.43 
p = .09H<L

HSGPA F(2,132) = 1.6 p 
= .21

F(2,134) = 3.22 
p = .04H<M

F(2,134) = 0.00 
p = .99

F(2,132) = 0.14 
p = .87

F(2,132) = 0.12 
p = .89

UEE F(2,132) = 0.96 
p = .38

F(2,134) = 0.64 
p = .53

F(2,134) = 0.03 
p = .97

F(2,132) = 0.20 
p = .82

F(2,132) = 0.09 
p = .92

MLQ-S-R: Meaning of Life Questionnaire. MLQ-S-R1: Presence of Meaning of life. MLQ-S-R2: Search of Mean-
ing of life. CIHS-S-R: Intellectual Humility. HSGPA: Grades achieved in High School. UEE: University Entrance 
Examinations.

As Table 7 indicates, no significant dif-
ferences were found between the profiles 
of the MLQ-R-S dimensions and academic 
performance. Mathematical ability was the 
only cognitive skill where a trend was iden-
tified with the MLQ-S-R2-high group with a 
higher mean (M = 18.49, SD = 4.56) than the 
MLQ-S-R2-medium group (M = 16.07, SD = 
4.95).

When comparing groups using CIHS-S-R 
total scores, significant differences were 
found in BAT-7 total scores and in both 
spelling and attention dimensions (see 
Table 8). With respect to the BAT-7 to-
tal scores, the mean obtained by the high 
group (M = 330.74, SD = 82.87) was signifi-
cantly lower than that of the medium group 
(M = 377.55, SD = 76.71). These differences 

between these two groups were also signifi-
cant in the spelling dimension (high group: 
M = 20.79, SD = 5.02; medium group: M = 
23.55, SD = 5.34). Regarding the attention di-
mension, the mean score of the high group 
(M = 33.79, SD = 10.69) was significantly 
lower than that of the low group (M = 40.02, 
SD = 11.06) and medium group (M = 39.86, 
SD = 9.77). In addition, the results obtained 
for the reasoning dimension tended to-
wards significance in the same direction as 
the above results (high group: M = 19.00, SD 
= 3.85; medium group: M = 21.05, SD = 4.14).

Multiple comparisons considering the 
different groups (high/medium/low) of the 
four CIHS-S-R subscales yielded different 
results. When comparing the CIHS-S-R-lack 
groups, there were significant differences 
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only in HSGPA. The results showed that the 
scores obtained by participants in the high 
group (M = 7.63, SD = 0.95) were significant-
ly lower than those obtained by participants 
in the medium group (M = 8.21, SD = 1.05). 
Regarding the remaining factors of intel-
lectual humility, no significant differences 
were detected between groups.

Discussion

The present study aimed to understand how 
personal values are related to participants’ 
characteristics and academic performance. 
The final goal of the study was to evaluate 
whether personal values play a role in the 
definition of academic excellence.

According to the results, personal values 
assessed in the present study seem to not be 
related to academic performance. First, the 
correlations between personal values and 
the indicators of academic performance 
were mostly not significant. Only the total 
score of the CIHS-S-R reached significant 
correlations with the total score on the 
BAT-7, but these correlations were nega-
tive, which suggests that higher intellectual 
humility is related to lower cognitive skills. 
A similar pattern is found between the CI-
HS-S-R dimension of openness to revising 
one’s viewpoint. One possible explanation 
for this lack of relationship may be due to 
the non-identification of specific thinking 
styles in students, such as cognitive style 
(Sagiv et al., 2013) or strategic thinking 
(Steptoe-Warren, 2011), which could pro-
vide further evidence on the association 
between personal values and academic per-
formance. Second, the profile exploration 
also shows that connection as significant 
differences were found in the means of the 
cognitive skills between groups divided by 

their total scores on the CIHS-S-R. Differ-
ences in attention, reasoning, spelling, and 
total scores on the BAT-7 indicated worse 
performance among participants with high-
er levels of intellectual humility. However, 
medium levels of intellectual humility were 
connected to higher scores in these cogni-
tive skills. In terms of the indicators of aca-
demic performance, the results showed that 
participants with higher HSGPAs were in 
the medium group of the lack of intellectual 
overconfidence dimension of the CIHS-S-R. 
In this sense, previous studies have shown 
that giftedness is not a unitary measure of 
intelligence (Sternberg & Zhang, 1995) so 
that as it increases, other talents become 
more relevant, such as creativity (Runco, 
2005). These results suggest that intellectual 
humility might have an optimal score that is 
located in the middle of the range.

Furthermore, meaning of life was un-
related to academic performance, which 
suggests that this personal value does not 
have a direct relationship with academic 
performance. Therefore, contrary to expec-
tations, the meaning of life and intellectual 
humility are not clearly related to academic 
performance in students with a mean age 
of 17.76 years, but this is something that 
could change over the years. This could be 
explained by the students’ own life stage. 
The learning environment is in a process of 
change as students move from high school 
to university (Ziegler et al., 2013). This may 
imply that personal values have a greater in-
fluence when students are studying at uni-
versity and may even have a direct impact 
on GPA (Harackiewicz et al., 2018).

Considering the results in Study 2, three 
conclusions are drawn. First, perhaps the 
question is not whether personal values 
are related to academic performance; oth-
erwise, the objective must be oriented to 



183The effect of personal values on academic achievement

determine which personal values could be 
associated with academic performance. For 
instance, Matthews et al. (2007) suggested 
that personal values such as self-direction, 
self-aggrandizement or benevolent change 
may be related to learning. Second, per-
sonal values may not be directly connected 
to academic performance, but other non-
cognitive variables could moderate the re-
lationship. For instance, previous studies 
show that these variables include person-
ality traits, motivation factors, self-regula-
tory learning and other personal qualities 
(Duckworth et al. 2015; Richardson et al., 
2012). Finally, the BAT-7 and indicators of 
academic performance may not capture 
the abilities of students to be successful in 
their professional lives. Although the use 
of batteries for assessing cognitive skills is 
extensive, the tests used may not capture 
the actual capacity of students to handle 
specific challenges at university. Previous 
studies have shown that broad assessments 
of student abilities can predict subsequent 
performance to a greater extent than if 
only purely cognitive or intellectual vari-
ables were considered (Niessen et al., 2018; 
Schmitt et al., 2009). Future studies will 
address a more extensive evaluation of stu-
dents where additional instruments mea-
suring personal values and other noncog-
nitive variables are included as part of the 
assessment protocol. In addition, other in-
dicators of academic performance such as 
achievement during university courses will 
be incorporated. Furthermore, future data 
collection should include participants with 
a wider range of ages in order to investigate 
whether personal values play a relevant role 
in different age groups.

Besides the substantive results, the pres-
ent study also provides two reliable assess-
ment instruments to measure the meaning 

of life and intellectual humility in Spanish 
participants. In this study, we adapted two 
instruments to Spanish and analysed the 
psychometric properties. In terms of reli-
ability, both instruments showed adequate 
properties. In terms of dimensionality, the 
results suggest that intellectual humility 
is not defined in Spanish participants as 
it is theoretically. In fact, some addition-
al indicators were incorporated as part of 
the construct since they were relevant in 
the specific population. Self-criticism and 
self-knowledge are elements that have ac-
quired importance in Spanish university 
teaching-learning processes (Abad-Segura, 
2019; Fidalgo & García, 2009). Future studies 
should be developed to confirm the struc-
tural dimensionality of the CIHS-S-R in or-
der to determine whether subscales should 
be considered or whether total scores are 
better for reflecting the nature of the con-
struct, as was considered in the present 
study. Self-criticism and self-knowledge are 
elements that have acquired importance in 
university teaching-learning processes.

Although our findings indicate that per-
sonal values are not directly related to ac-
ademic performance, they are already rel-
evant for educational purposes. Therefore, 
they should be evaluated properly by using 
adequate instruments, and new studies 
should shed light on the impact they have 
in people’s lives.
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Appendix 1

Original and Spanish versions of the Meaning of Life Questionnaire (MLQ-S)

Original version Adapted version

1. I understand my life’s meaning Entiendo cuál es el sentido de mi vida

2. I am looking for something that makes my life feel 
meaningful

Estoy buscando algo que haga que mi vida tenga 
sentido

3. I am always looking to find my life’s purpose Siempre estoy buscando el propósito de mi vida

4. My life has a clear sense of purpose Mi vida tiene un claro propósito

5. I have a good sense of what makes my life 
meaningful

Tengo una idea clara de lo que hace que mi vida 
tenga sentido

6. I have discovered a satisfying life purpose He descubierto un propósito vital que me satisface

7. I am always searching for something that makes 
my life feel significant

Siempre estoy buscando algo que me haga sentir 
que mi vida tiene un sentido

8. I am seeking a purpose or mission for my life Busco un propósito o misión para mi vida

9. My life has no clear purpose* Mi vida no tiene un propósito claro*

10. I am searching for meaning in my life Estoy buscando sentido a mi vida

*reverse item

Appendix 2

Original and Spanish versions of the Comprehensive Intellectual Humility Scale (CIHS-S)

Original version Adapted version

1.  My ideas are usually better than other people’s 
ideas*

Mis ideas suelen ser mejores que las ideas de otras 
personas*

2.  For the most part, others have more to learn 
from me than I have to learn from them*

En general, los otros tienen más que aprender de 
mí que yo de ellos*

3.  When I am really confident in a belief, there is 
very little chance that belief is wrong*

Cuando estoy realmente convencido/a de algo es 
poco probable que dicha idea sea errónea*

4.  I’d rather rely on my own knowledge about most 
topics than turn to others for expertise*

Prefiero confiar en mi propio conocimiento sobre la 
mayoría de los temas que recurrir al conocimiento 
de otros*

5.  On important topics, I am not likely to be swayed 
by the viewpoints of others*

En temas importantes, no es probable que me 
influyan los puntos de vista de otros*

6.  I have at times changed opinions that were 
important to me, when someone showed me I was 
wrong

En ocasiones he cambiado opiniones que eran 
importantes para mí, cuando alguien me ha 
mostrado que estaba equivocado/a

7.  I am willing to change my position on an 
important issue in the face of good reasons

Estoy dispuesto/a a cambiar mi posición en un 
tema importante, si hay buenas razones

8.  I am open to revising my important beliefs in the 
face of new information

Estoy abierto/a a revisar creencias importantes para 
mí si dispongo de información nueva
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9.  I am willing to change my opinions on the basis 
of compelling reason

Estoy dispuesto/a a cambiar de opinión ante 
razones de peso

10.  I’m willing to change my mind once it’s made 
up about an important topic

Estoy dispuesto/a a cambiar de opinión sobre un 
tema importante aunque ya estuviese convencido/a

11.  I respect that there are ways of making 
important decisions that are different from the way 
I make decisions

Respeto que haya formas de tomar decisiones 
importantes que sean diferentes a la forma en que 
yo las tomo

12.  Listening to perspectives of others seldom 
changes my important opinions*

Escuchar las perspectivas de los demás raramente 
cambia opiniones que son importantes para mí*

13.  I welcome different ways of thinking about 
important topics

Valoro diferentes formas de pensar sobre temas 
importantes

14.  I can have great respect for someone, even 
when we don‘t see eye-to-eye on important topics

Puedo sentir un gran respeto por alguien incluso si 
no coincidimos en temas importantes

15.  Even when I disagree with others, I can 
recognize that they have sound points

Incluso cuando estoy en desacuerdo con otros, 
puedo reconocer que tiene sentido lo que dicen

16.  When someone disagrees with ideas that 
are important to me, it feels as though I‘m being 
attacked*

Cuando alguien está en desacuerdo con ideas que 
son importantes para mí, me siento atacado/a*

17.  When someone contradicts my most important 
beliefs, it feels like a personal attack*

Cuando alguien contradice mis creencias más 
importantes, lo siento como un ataque personal*

18.  I tend to feel threatened when others disagree 
with me on topics that are close to my heart*

Tiendo a sentirme amenazado/a cuando otros 
están en desacuerdo conmigo en temas que me 
tocan muy de cerca*

19.  I can respect others, even if I disagree with them 
in important ways

Puedo respetar a los demás, incluso si el desacuerdo 
con ellos es importante

20.  I am willing to hear others out, even if I disagree 
with them

Estoy dispuesto/a a escuchar a otros, incluso si 
estoy en desacuerdo con ellos

21.  When someone disagrees with ideas that are 
important to me, it makes me feel insignificant*

Cuando alguien está en desacuerdo con ideas 
que son importantes para mí, me hace sentir 
insignificante*

22.  I feel small when others disagree with me on 
topics that are close to my heart*

Me siento poca cosa cuando otros están en 
desacuerdo conmigo en temas que me tocan muy 
de cerca

*reverse item.
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Appendix 3

Additional items included in the assessment protocol to measure self-criticism in Study 1

Original source Items

SRS Es importante para mí plantear una mirada abierta a los otros desde el respeto a 
su dignidad, sin juzgar sus circunstancias y limitaciones.
It is important for me to look at others with openness and respect for their dignity, 
without judging their circumstances and limitations (self-criticism 1).
Es importante para mí abrirme a los otros y aprender de ellos.
It is important for me to be open to others and learn from them (self-criticism 2).
Conozco mis potencialidades y mis limitaciones.
I know my potential and my limitations (self-criticism 3).

Ad hoc Soy capaz de autocriticarme y ver mis puntos débiles.
I am able to self-criticize and see my weaknesses (self-criticism 4).
Me gusta dialogar con personas que tienen ideas distintas a las mías.
I like to talk to with people with different ideas than I have (self-criticism 5).
Valoro positivamente que otras personas puedan expresar libremente sus ideas.
I appreciate the fact that other people can freely express their ideas (self-criticism 6).
Creo que exigirme a mí mismo/a me ayuda a mejorar.
I consider that making demands on myself helps me to improve (self-criticism 7).

NOTE: Direct English direct translation is included for informative purposes

Appendix 4

Spanish revised version of the Meaning of Life Questionnaire (MLQ-S-R)

MLQ-S-R items (items in the previous version of MLQ-S)

1. Entiendo cuál es el sentido de mi vida (MLQ-S-1)

2. Mi vida tiene un claro propósito (MLQ-S-4)

3. Tengo una idea clara de lo que hace que mi vida tenga sentido (MLQ-S-5)

4. He descubierto un propósito vital que me satisface (MLQ-S-6)

5. Mi vida no tiene un propósito claro* (MLQ-S-9)

6. Siempre estoy buscando algo que me haga sentir que mi vida tiene un sentido (MLQ-S-7)

7. Busco un propósito o misión para mi vida (MLQ-S-8)

8. Considero que tengo una misión que orienta mi vida (MLQ-S-10 modified)

*reverse item
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Appendix 5

Spanish revised version of the Comprehensive Intellectual Humility Scale (CIHS-S-R)

CIHS-S-R items (items in the previous version of CIHS-S)

1. Soy capaz de autocriticarme y ver mis puntos débiles (self-criticism 4)
2. Me gusta dialogar con personas que tienen ideas distintas a las mías (self-criticism 5)
3. Valoro positivamente que otras personas puedan expresar libremente sus ideas (self-criticism 6)
4. Creo que exigirme a mí mismo/a me ayuda a mejorar (self-criticism 7)
5. Es importante para mí plantear una mirada abierta a los otros desde el respeto a su dignidad, sin juzgar sus 

circunstancias y limitaciones (self-criticism 1)
6. Es importante para mí abrirme a los otros y aprender de ellos (self-criticism 2)
7. Conozco mis potencialidades y mis limitaciones (self-criticism 3)
8. Mis ideas suelen ser mejores que las ideas de otras personas (CIHS-S-1)
9. En general, los otros tienen más que aprender de mí que yo de ellos (CIHS-S-2)
10. Cuando estoy realmente convencido/a de algo, no hago caso a ideas que me hagan replantearme mi 

punto de vista* (CIHS-S-3)
11. Prefiero confiar en mi propio conocimiento sobre la mayoría de los temas que recurrir al conocimiento 

de otros (CIHS-S-4)
12. Cuando un tema es importante para mí, no tengo en cuenta los puntos de vista de otras personas* (CIHS-

S-5 modified)
13. En ocasiones he cambiado opiniones que eran importantes para mí, cuando alguien me ha mostrado que 

estaba equivocado/a (CIHS-S-6)
14. Estoy dispuesto/a a cambiar mi posición en un tema importante, si hay buenas razones (CIHS-S-7)
15. Estoy dispuesto/a a cambiar de opinión ante razones de peso (CIHS-S-9)
16. Respeto que haya formas de tomar decisiones importantes que sean diferentes a la forma en que yo las 

tomo (CIHS-S-11)
17. Cuando escucho otras perspectivas diferentes a mis opiniones, no suelo tenerlas en cuenta* (CIHS-S-12 

modified)
18. Valoro diferentes formas de pensar sobre temas importantes (CIHS-S-13)
19. Puedo sentir un gran respecto por alguien incluso si no coincidimos en temas importantes (CIHS-S-14)
20. Incluso cuando estoy en desacuerdo con otros, puedo reconocer que tiene sentido lo que dicen (CIHS-

S-15)
21. Cuando alguien está en desacuerdo con ideas que son importantes para mí, me siento atacado/a (CIHS-

S-16)
22. Cuando alguien contradice mis creencias más importantes, lo siento como un ataque personal (CIHS-S-17)
23. Tiendo a sentirme amenazado/a cuando otros están en desacuerdo conmigo en temas que me tocan muy 

de cerca (CIHS-S-18)
24. Puedo respetar a los demás, incluso si el desacuerdo con ellos es importante (CIHS-S-19)
25. Estoy dispuesto/a a escuchar a otros, incluso si estoy en desacuerdo con ellos (CIHS-S-20)
26. Cuando alguien está en desacuerdo con ideas que son importantes para mí, me hace sentir insignificante 

(CIHS-S-21)
27. Me siento poca cosa cuando otros están en desacuerdo conmigo en temas que me tocan muy de cerca 

(CIHS-S-22)

*reverse item
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1 Introduction

The evaluation process is a fundamental 
tool for training and measuring the impact 
of educational systems. During the past de-
cades, different studies have attempted to 
address the quality of measuring external 
performance assessment tests in interna-
tional contexts, such as the Programme for 
International Student Assessment (PISA) 
and the Trends in International Mathe-
matics and Science (TIMSS), among others 
(Carnoy et al., 2015; Haladyna & Downing, 
2004; Kane, 2013). Moreover, within the 
fields of science, technology, engineer-
ing, and mathematics (STEM), these tests 
have been considered as major indicators 
for ranking countries in international as-
sessments (Liou & Bulut, 2020), including 
education policy initiatives from different 
countries (Ho, 2016; Lietz & Tobin, 2016; 
Schmidt & Burroughs, 2016).

The use and application of achievement 
measures are also crucial in higher educa-
tion, especially in the tests or examinations 
designed for student admission and in en-
suring the comparability of results (Coe, 
2010). In this context, a number of Europe-
an studies have considered the theoretical 
and validity measurements of certificate 
examinations (Baird et al., 2000; Coe 2007; 
He et al., 2018) or university entrance exam-
inations (Veas et al., 2020a 2020b). Howev-
er, tests in Latin-American countries have 
received no attention regarding the validity 
and interpretation of these types of mea-
sures, considering that more social disad-
vantages exist among students. 

This study aims to fill this gap by con-
sidering the social and academic selec-
tion context of a large polytechnic school 
in Ecuador to develop and validate a new 
measurement instrument that assesses 

the science and language level of students 
who want to enrol into a STEM degree. This 
study investigates the test functioning of 
a new measure under a multidimensional 
item response theory (MIRT) model, which 
includes a range of item difficulty and dis-
crimination parameters along a latent con-
struct. Moreover, differential item function-
ing (DIF) is also explored to determine item 
gender bias, which may affect the measure-
ment precision of the instrument. 

1.1 Social diversity in the higher  
 education selection process

In the Latin-American and Caribbean re-
gions, student retention and dropout are 
distinct and negative realities in all levels 
of education. Traditionally, possible reasons 
focused on the students’ characteristics, al-
though these reasons finally moved on from 
the relation between the students and the 
institutions to the institutions’ responsibil-
ity to address a massive and heterogeneous 
group of students (Braxton et al., 1997; Him-
mel, 2002).

The negative impact of inequality on 
student achievement across cultures has 
proved to be consistent in multiple studies 
(Alexander et al., 2001; Georges & Pallas, 
2010; Ma et al., 2018). The reduction of in-
equalities in the access to and completion 
of higher education has been a strategic 
target in different countries (Eurydice, 
2012). This priority is given by the fact that 
the probability of university enrolment and 
retention differ substantially across social 
backgrounds. Important theoretical models 
have been proposed to provide a consistent 
explanation of this phenomenon. For in-
stance, Bourdieu and Passeron (1990) re-
ferred to the theory of cultural reproduction, 
where children in the highest classes have 
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advantages in gaining educational creden-
tials due to their possession of cultural cap-
ital. Breen and Golthorpe (1997) conceived 
of the educational success of students in 
terms of evaluating costs and benefits and 
the perceived probability of success out-
comes. Another recent view is the consider-
ation of learning capitals from the actiotope 
model of giftedness (Ziegler & Baker, 2013; 
Ziegler, Chandler, et al., 2017; Ziegler et al., 
2019). This model can be extended to all stu-
dents’ levels of achievement, as it endorses 
different factors in a dynamic complex sys-
tem (Ziegler, Balestrini, et al., 2017; Ziegler 
et al., 2013; Ziegler & Stoeger, 2017). Con-
sidering educational capital as external in-
fluence of self, inequality may affect to both 
cultural and social capitals. In this context, 
it is clear that performance differences in 
the transition to higher education are also 
produced by social selection during the ear-
lier stages of schooling. 

1.1.1 Selection process in 
  Ecuadorian higher 
  education institutions

Special efforts have been taken in Lat-
in-American higher education institutions 
for them to be considered as relevant ac-
tors of social development (Arocena & 
Sutz, 2005). During the twentieth century, 
important student movements triggered 
the so-called University Reform Movement 
([URM]: Ribeiro 1971; Tünnermann, 2000), 
allowing the inclusion of social policies 
based on the increasing enrolment in high-
er education despite political or military 
controversies over the past decades. This 
spread of democracy in the higher educa-
tion system has met the goals of stronger 
teaching and research standards (de Moura 
Castro & Levy, 2001).

According to social demands, polytech-
nic schools began to provide qualified 
professional techniques in fundamental 
areas of progress in the country. Starting 
from religious institutions, expert groups 
determined objective criteria for the de-
velopment of undergraduate degrees and 
assessment standards (Contreras & Maluk 
2017). For example, polytechnic schools, 
in comparison to universities, should pro-
vide at least 70 % of the professional titles 
in the basic and applied sciences with the 
guarantee of excellence and academic rigor 
among the scientific field. As a more formal 
example, the National Polytechnic School 
of Ecuador (NPSE), created on the 30th of 
August, 1986, is a public higher education 
institution that is in line with a mass access 
model policy. As such, and in line with the 
National Secretariat of Higher Education, 
Science, Technology, and Innovation (SE-
NESCYT), the student admission process 
considers vulnerable groups of students 
from the perspective of social inequality. 
During this process, an applicant of an Ec-
uadorian higher education institution must 
meet certain requirements, such as taking 
the National Exam of Educational Evalua-
tion (Ser Bachiller) and completing the As-
sociated Factors Survey. Although there is 
no minimum score needed to apply for a de-
gree (it varies depending on the institution), 
the allocation of places is automatically 
made according to the application score, 
the availability of places in each institution, 
and the demand that exists for a degree in 
a given period. In short, applicants with the 
highest scores in the exam are more likely 
to get a place (SENESCYT 2018). However, 
in 2014, SENESCYT implemented a positive 
action policy that would expand access to 
higher education for socially and econom-
ically vulnerable applicants through the Af-
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firmative Action Programme. An applicant 
who has been included in this programme 
can preferentially apply to 15 % of the aca-
demic places offered by public higher edu-
cation institutions, even if their application 
score has not met the minimum required 
for a specific institution during the admis-
sion process (Di Caudo, 2015).

The determination of the beneficiaries 
of the Affirmative Action Programme is 
achieved through the analysis of each ap-
plicant’s self-declared information in the 
Associated Factors Survey. Then, a vulner-
ability index is calculated, and the lowest 
values correspond to applicants from tra-
ditionally-excluded groups, those who have 
a disability, or those who are placed in the 
lowest decile according to their socio-eco-
nomic status. In this sense, applicants in sit-
uations of greater vulnerability are usually 
assigned to the Affirmative Action popula-
tion segment.

Since 2017, SENESCYT has included, 
among the new students entering the level-
ling course of the NPSE, those from the Af-
firmative Action population segment. These 
students’ average application scores were 
observed to be lower than those obtained by 
other population segments, denoting poor 
previous academic preparation. During the 
first year of study, students from vulnerable 
groups generally show lower academic per-
formance when compared to that of their 
peers from other population segments. Ad-
ditionally, during high school, mathematics 
typically has the lowest indicator as it is 
perceived as being more complicated.

1.2 Multidimensional item response  
 modelling in test development

Research has begun to apply item response 
theory models (IRT) to validate measures 
in different fields (Christensen et al., 2019) 
with a general use in educational assess-
ment (Embretson, 1984; Hartig & Höhler, 
2009), and more specifically, in science 
education (Kaspersen & Ytterhaug, 2020). 
Van der Linden (2017) claimed that IRT 
analysis, which focuses on the quality of 
items when measuring underlying con-
structs, perfectly complements classical 
test theory approaches. In this sense, IRT 
models has become popular in test con-
struction, including large-scale educational 
assessment, to optimize item selection and 
scale validation across diverse populations 
(Khorramdel & von Davier, 2016). Differing 
from classical test theory, which considers 
that an observed test score is composed by 
a true score and a random component, IRT 
considers that the probability of a person’s 
expected response to an item is a mathe-
matical function of that person’s ability and 
one or more parameters that characterize 
the item (Reckase, 2009).

MIRT models have appeared in the re-
search literature since the 1980s (e.g. Bock 
& Aitken 1981). The purpose of MIRT is to 
provide a model with an appropriate rep-
resentation of data (given an incidental 
vector, θ, which describe the locations of 
individuals), and structural parameters are 
used to describe the functioning of the test 
items in a m-dimensional space, where m is 
the number of dimensions used to model 
the data (Reckase, 2009).

MIRT models for dichotomous items 
(those with two categories) are one of the 
most important in achievement tests. A 
multidimensional extension of the two-pa-
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rameter logistic model is given by the fol-
lowing equation (Reckase, 2009):

where Uij is the score for person j in item 
I; θj is the parameter that describes the 
ability of the jth person in item I; and ai is 
a parameter related to the maximum slope 
of the item characteristic curve along the 
latent construct which measures the item’s 
discriminating power. Given the multidi-
mensional nature of the model, a slope/
intercept form, aθ + d, is introduced in the 
equation, where d is the result of the ab item 
interaction (b = item difficulty). Therefore, a 
is a 1 × m vector of the item’s discrimination 
parameters and θ is a 1 × m vector of the 
person’s coordinates, with m indicating the 
number of dimensions in the coordinate’s 
space. 

The present study
The NPSE has two levelling courses: one 

for the engineering, sciences, and admin-
istrative sciences and one for the superior 
technological level. The aim of the levelling 
course, beyond its academic purposes, is to 
enrol new students to the university context 
until the study programme’s completion. 
However, according to the information pro-
vided by the management and information 
processes department, approximately 40 % 
of students who receive a score that is less 
than or equal to six points in all the subjects 
of the levelling course (mathematics funda-
mentals, geometry and trigonometry, phys-
ics, chemistry, and language and communi-
cation) during the first bimester abandon 
this course. 

The antecedents described are of rele-
vance to the Latin-American science uni-
versity system, as it is crucial to determine 

the correct application of selection tests 
to students who may enrol in the levelling 
course. Otherwise, possible defects are as-
sociated with potential higher education 
dropout rates. For these reasons, the pres-
ent study aimed to analyse the psychomet-
ric properties of a new selection test under 
the two-parameter MIRT model. The specif-
ic objectives were as follows: (1) to analyse 
model-data fit of items of the test, (2) mea-
sure the precision of items according to in-
dividual levels of ability, and (3) invariance 
properties according to gender. 

2 Method

2.1 Participants

The sample comprised of 1238 newly en-
rolled students (mean age = 18. 85, SD= 
1.84) from the NPSE for the first semester 
of 2019 (890 males, 348 females). Of these, 
955 students (280 males, 675 females) were 
enrolled in the engineering levelling course, 
and 288 students (215 males, 68 females) 
were enrolled in the technology levelling 
course. 

2.2 Measures
The design process of the test began with 

an initial survey administered to the profes-
sors assigned to the levelling courses. These 
professors identified the elemental topics 
that students usually present academic 
difficulties in. These topics were compared 
to those studied at the higher level of basic 
general education and the Baccalaureate, 
and a list of curricular content was elabo-
rated upon to determine students’ previous 
knowledge in order to receive an appropri-
ate score in the levelling courses. Therefore, 
a diagnosis test was designed following this 
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content criteria. 
The first pilot test composed of 65 mul-

tiple choice items that evaluated the fol-
lowing topics: real numbers operations, 
polynomials operations, factoring system, 
equations and inequations, and functions 
in real geometry and trigonometry fields. 
After its first application in October 2018, 
the evaluation committee decided that the 
test should include items on language and 
communication, with a maximum length 
of 80 items. Therefore, the instrument was 
composed of a mathematics section (55 
items) and a language and communication 
section (25 items). All of the items present-
ed four alternative options, of which only 
one was correct.

2.3 Procedure

The data were collected on the 28th of 
March, 2019 in paper-pencil form from dif-
ferent classes in the NPSE. Before the appli-
cation of the test, the university made an of-
ficial announcement to students via email 
and provided an instructive link in the uni-
versity webpage. Furthermore, professors 
in the department of basic training were 
recruited for responsibility over controlling 
the students during the test application as 
well as distributing and collecting the mate-
rial. The duration of the test was two hours 
in accordance with the evaluation criteria. 

Students’ responses were sent to the ad-
mission and registration unit for comput-
er correction. Every correct response was 
scored as 1 point, whereas incorrect re-
sponses were scored as 0 points. Incorrect 
responses were not penalised. Punctuation 
in each section was computed as 50 % of the 
total score. 

2.4 Data analysis

Data analysis comprised of two phases of 
validation. First, the fitting quality of each 
item considering the multidimensional 
structure was analysed through the expect-
ed values of infit (weighted) and outfit (un-
weighted) mean square error, and statistics 
were determined to be between -2 and +2 
according to standard criteria (Fan 1998). 
Second, regarding the content, this study 
employed the fitting quality of each item 
considering the multidimensional struc-
ture of the instrument. Next, with respect 
to the generalisability aspect of validity, this 
study conducted differential item function-
ing (DIF: Holland & Wainer, 1993) analysis 
among gender. A difference of 0.5 logits in 
the overall item difficulty across groups was 
considered as a substantial DIF. The mean 
item parameters were set to be equal over 
groups so that the differences in the param-
eter estimates could be directly compared. 
Moreover, the item discrimination index 
was analysed and a good index criterion 
was considered to be above 0 and below 2 
(De Ayala, 2009). The parameters were es-
timated using the computer programme 
Conquest Version 2 (Wu et al., 2007) via the 
maximum likelihood method. 

3 Results
The two dimensions of the entrance exam-
ination test were calibrated simultaneous-
ly. Table 1 shows the difficulty estimates, 
fit statistics, discrimination estimates, and 
DIF magnitudes for each item. All of the 
items showed excellent infit and outfit val-
ues, and most of them were close to 1.00. 
The discrimination parameters showed ac-
ceptable values in all of the items that be-
longed to the mathematics subscale. With 
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respect to the language and communica-
tion subscale, items 56 (-0.33), 57 (-0.20), 64 
(-0.07), 74 (-0.07), 75 (-0.04), 76 (-0.16), and 
77 (-0.15) showed values below 0. Therefore, 
these items did not have enough power to 
discriminate between the more and less 
able students on the language and commu-
nication subscale. 

DIF analyses were conducted to assess 
the model-data fit across gender. As indicat-
ed in Table 1, items 31, 56, and 61 showed 
significant DIF, implying that these three 
items were more difficult for females. The 
largest values were for items 56 and 61, 
which were included in the language and 
communication subscale. 

When applying the purification proce-
dure (Lord, 1980), items with non-adequate 
discrimination parameters or no DIF values 
were removed, and a new item parame-
ter was implemented which considered 71 
items: 54 belonged to the mathematics sub-
scale and 17 belonged to the language and 
communication subscale. 

An item-person map is provided in Figure 
1, as it is possible to calibrate a person’s mea-
surement from low to high and item difficul-
ty from easy to hard along the same latent 
trait scale. The two continuums on the left 
side of the figure indicate students’ measures 
in the two dimensions of the test. Individu-
als who had high scores are placed at the top 
of the continuum and those who had lower 
scores are placed at the bottom. Moreover, 
the items that fall into each of the two di-
mensions are clustered on the right side. All 
of the items are distributed reasonably well 
along the latent construct. The students lo-
cated at the medium side of the scale were 
targeted by the majority of items. The most 
difficult items were 59, 60, and 64, which 
belonged to the language and communica-
tion subscale; the easiest items were 7, 42, 

and 36, which belonged to the mathematics 
subscale. These items targeted an important 
proportion of low-ability students. 

4 Discussion

This study aimed to analyse the psychomet-
ric properties of a newly developed version 
of a university entrance examination test 
in a sample of university students enrolled 
in the ESPN, one of the largest public in-
stitutions in Ecuador. This instrument was 
intended to ensure that students of a min-
imum curriculum level had access to the 
levelling courses under a global access pol-
icy that focuses on the population’s social 
diversity and vulnerability.

To gain a deeper understanding of the 
measurement precision, a two-parameter 
MIRT was implemented. Considering the 
initial 80 items distributed in two subscales 
(mathematics and language and communi-
cation), the results showed excellent item fit 
values. Nine items showed poor discrimina-
tion parameters or DIF; without these items, 
the new estimation provided acceptable 
values for all parameters. In general terms, 
the mathematic subscale showed better pa-
rameter values than the language and com-
munication subscale. The item-person map 
showed that item difficulty was reasonably 
spread at the top of the map, as the main 
objective of the scale was to detect all stu-
dents’ achievement levels using adequate 
measurement precision. 

By using construct validation measures, it 
is possible to extend appropriate measure-
ment practices in Latin-American universi-
ties and ensure equality processes through 
innovative network policies among institu-
tions (Arocena & Sutz, 2001). Because of the 
widespread concern over the social needs of 
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Items parameters

Items Item difficulty (SE) Infit Outfit Item discrimination Gender DIF
1 0.18(0.07) 1.00 1.00 0.89 0.21
2 0.29(0.08) 0.99 1.04 1.29 0.15
3 0.45(0.07) 0.99 0.99 1.17 0.09
4 0.76(0.07) 0.99 1.01 0.75 0.04
5 -0.24(0.07) 1.00 1.01 0.95 0.18
6 -0.04(0.08) 0.99 1.02 1.47 0.00
7 -1.61(0.12) 1.00 1.01 1.85 0.03
8 -0.36(0.07) 1.00 0.98 1.02 0.29
9 -0.28(0.07) 0.99 0.97 1.03 0.06
10 0.63(0.09) 0.99 1.07 1.88 0.13
11 0.36(0.06) 1.00 1.00 0.48 0.05
12 1.03(0.07) 0.99 1.02 0.82 0.06
13 1.29(0.08) 0.99 1.03 0.98 0.10
14 -1.18(0.08) 1.01 0.98 0.81 0.22
15 0.53(0.07) 0.99 1.01 0.99 0.10
16 -0.28(0.06) 1.00 0.99 0.62 0.07
17 -0.16(0.07) 0.99 1.02 1.19 0.05
18 -0.42(0.08) 0.99 0.97 1.63 0.13
19 0.86(0.08) 0.98 1.02 1.23 0.20
20 0.43(0.07) 0.99 1.00 1.04 0.00
21 -0.17(0.06) 1.00 1.00 0.52 0.22
22 1.65(0.09) 0.99 1.05 0.94 0.01
23 -0.31(0.08) 1.00 0.99 1.14 0.02
24 -0.52(0.08) 0.99 1.05 1.40 0.03
25 -0.65(0.08) 0.99 1.12 1.41 0.03
26 -0.47(0.07) 0.99 1.05 1.04 0.02
27 -0.65(0.07) 1.00 1.00 0.96 0.28
28 -0.59(0.07) 0.99 1.01 1.10 0.08
29 0.95(0.07) 0.99 1.02 0.72 0.20
30 -0.44(0.08) 0.98 1.09 1.49 0.04
31 0.13(0.07) 0.99 1.01 1.07 0.23
32 1.01(0.07) 0.99 1.02 0.75 0.21
33 0.38(0.06) 1.00 1.01 0.64 0.21
34 0.72(0.08) 0.98 0.99 0.85 0.19
35 -0.40(0.07) 0.99 1.04 1.43 0.29
36 -1.35(0.1) 1.01 0.97 1.43 0.26
37 -0.80(0.07) 1.00 0.99 0.63 0.26
38 0.32(0.08) 0.99 0.99 1.36 0.14
39 0.55(0.08) 0.99 1.05 1.31 0.54**
40 0.53(0.09) 0.99 1.03 1.80 0.14
41 0.62(0.07) 0.99 1.01 0.96 0.12
42 -1.49(0.09) 1.01 1.01 1.00 0.20
43 -0.64(0.07) 1.01 1.00 0.71 0.22
44 0.95(0.07) 0.99 1.00 0.61 0.06
45 -0.77(0.08) 1.01 0.97 0.89 0.05
46 0.19(0.07) 0.99 1.00 1.03 0.22
47 0.68(0.08) 0.98 1.02 0.96 0.18
48 0.28(0.07) 0.99 1.01 0.92 0.13
49 0.47(0.07) 1.00 1.00 0.47 0.07
50 0.83(0.07) 0.99 1.01 0.47 0.12
51 1.28(0.07) 0.99 1.01 0.48 0.11
52 1.39(0.08) 0.99 1.02 0.55 0.24
53 0.23(0.08) 0.99 0.98 1.63 0.11
54 0.23(0.07) 1.00 0.98 0.82 0.32
55 1.36(0.07) 0.99 1.01 0.34 0.20
56 0.92(0.07) 1.00 1.00 -0.33* 0.71**
57 -0.07(0.06) 1.00 1.00 -0.20* 0.21
58 0.35(0.07) 1.00 1.00 0.81 0.32
59 2.12(0.1) 1.00 1.00 0.50 0.00
60 2.07(0.09) 1.00 1.00 0.22 0.11
61 0.30(0.06) 1.00 1.00 0.12 0.70**
62 1.19(0.07) 1.00 1.00 0.18 0.47
63 -0.34(0.07) 1.00 1.00 1.01 0.22
64 2.02(0.09) 1.00 1.00 -0.07* 0.07
65 1.73(0.08) 1.00 1.00 0.09 0.07
66 1.00(0.07) 1.00 1.00 0.54 0.48
67 -0.03(0.06) 1.00 1.00 0.12 0.06
68 -0.15(0.06) 1.00 1.00 0.48 0.13
69 0.88(0.07) 1.00 1.01 0.41 0.32
70 1.18(0.07) 1.00 1.00 0.42 0.16
71 1.51(0.10) 1.00 1.04 1.17 0.17
72 0.49(0.06) 1.00 1.01 0.44 0.03
73 1.36(0.07) 1.00 1.00 0.09 0.19
74 1.42(0.07) 1.00 1.00 -0.07* 0.06
75 0.09(0.05) 1.00 1.00 -0.04* 0.08
76 1.40(0.07) 1.00 1.00 -0.16* 0.01
77 1.67(0.08) 1.00 1.00 -0.15* 0.22
78 0.09(0.06) 1.00 1.00 0.49 0.29
79 1.77(0.08) 1.00 1.00 0.08 0.14
80 -0.51(0.06) 1.00 1.00 0.51 0.02

Note. SE = Standard error; DIF = Differential Item Functioning; * = poor discrimination value; ** = substantial DIF.
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Figure 1  Map of latent distributions and responde model parameters. 

Note. Each 'X' represents 4.4 cases
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higher education systems, academic quality 
seems to be increasing. Hence, new public 
policies for student recruitment and selec-
tion should be able to obtain stronger sup-
port than in past years. 

The application of common standard 
criteria in examination tests considers the 
variability of social background differen-
tials in the enrolment and retention prob-
abilities across student profiles ( Jordan et 
al., 1996). This possibility allows improved 
actions in the environment based on a 
depth analysis of learning capitals (Ziegler 
& Baker, 2013). The main advantage is to 
establish more objective decisions regard-
ing academic and professional trajectories 
that does not depend on the possible indi-
rect cost of education or on less prestigious 
choices due to being more risk averse. In 
terms of episodic learning capital, resource 
investments imply that better-quality edu-
cation and better involvement fosters cog-
nitive and non-cognitive skills (Carneiro & 
Heckman, 2002; Ziegler, 2005). Latin-Amer-
ican institutions might decide on how to 
collaborate with national development us-
ing divergent strategies and consolidate an 
open policy without being worried about 
disadvantages, such us losing the effective-
ness of the application of curriculum and 
knowledge through standard measurement. 
To this end, active purposes are intended to 
analyse the pragmatic and contextual ap-
proach to examining the process, the results 
obtained, and the methods used by various 
organisations (Sondergeld & Koskey, 2011) 
to ensure the principles of equity and equal 
opportunity for university admissions.

In conclusion, this study initiates an ef-
fective analysis in Ecuador that analyses 
test scores using advanced psychometric 
methods such as MIRT as an extension of 
European studies and American studies on 

official certificate examinations. However, 
it is important to bear in mind certain lim-
itations, which may guide future research 
on this topic. First, it should be noted that 
the data used herein were students enrolled 
only in ESPN. Larger samples from other 
Ecuadorian universities may enable both 
better estimates of the achievement mea-
sures of students and deeper comparisons 
between the rates of access to levelling 
courses between the institutions. In this 
specific context, the use of MIRT models en-
able comparisons to determine appropriate 
measures for equity. Second, future analyses 
should include possible influences of the in-
dividual selection of science subjects or the 
effects of educational reforms on testing 
(Hübner et al., 2019; Korobko et al., 2008).
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Educational and Learning Resources 
in a Greek Student Sample: 
QELC factor structure and method-
ological considerations
_____________________________________________________________

Aikaterini D.  Gari, Kostas Mylonas, Vassiliki Nikolopoulou,Irina Mrvoljak
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Abstract: 
This research, inspired by the Actiotope Model of Giftedness as a holistic approach to gifted 
students’ potential, aims to address theoretical, methodological, and structural aspects of 
the Questionnaire of Educational and Learning Capital (QELC) in a Greek sample of children 
and young teenagers (10- to 14-year-olds). QELC (Ziegler & Baker, 2013) was administered in 
classrooms, assessing the students’ educational and learning resources as two forms of capital, 
the educational one (5 subscales) and the learning capital (5 subscales) as self-reported by stu-
dents. The total sample consisted of 740 students, from 16 Greek primary and secondary public 
schools in Athens, other cities and some non-urban areas of Greece. Cronbach’s α indices for 
the Educational capital and Learning capital subscales were satisfactory ranging from .74 to 
.85. Confirmatory Factor Analysis, through 1st and 2nd order models, confirmed the theoretical 
structure of 10 distinct subscales and also supported to a satisfactory extent two higher-order 
factors. Statistically significant differences were observed for the educational didactic scale and 
the attentional learning scale by place of residence, and by the two age-bands of students (10- to 
11- and 12- to 14-year-olds). The results are discussed on the basis of the QELC verified factor 
structure and its theoretical implications, along with its cross-cultural perspective.  

Keywords: 
educational and learning capital, Actiotope Model of Giftedness, first and second-order fac-
tor-structure, cross-cultural perspective, the "appropriate coefficients" question
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Introduction

As early as the ′90s, it has been argued that 
excellence appears through the individu-
al-environment interaction, rather than 
through individual traits (Csikszentmi-
halyi, 1988, 1996). Since then, 30 years have 
passed but in the twenty-first century, it is 
considered a necessity “to abandon g-cen-
trism in identifying gifted individuals in the 
realm of successful intelligence, which is 
more closely related to practical, adaptive 
skills” (Tannenbaum, 2000, p. 50). From a 
social-psychological approach, giftedness 
was identified by Tannenbaum (1983, 1988) 
with great performance or high productivi-
ty, through the combination of five factors: 
superior general intelligence, exceptional 
special aptitudes, non-intellective facilita-
tors, environmental influences – on social, 
physical and intellectual levels, and situa-
tional factors of chance or luck in life stages. 
All these five factors have to be combined 
at a high level in order to connect potential 
with high-level accomplishment; therefore, 
success depends upon a combination of all 
five facilitators, and failure can result from 
even a single deficit. 

Exceptional actions are likely to be 
achieved within a highly stimulating en-
vironment within family, school and peer 
groups, which may facilitate exceptional 
use of excellent characteristics and also 
overcome effectively all deficits and obsta-
cles (Mönks, Heller, & Passow, 2000; Mönks, 
Van Boxtel, Roelefs, & Sanders, 1986). How-
ever, as regards school environment and 
gifted student identification and educa-
tional provision, adequate motivation and 
support are intended to be implemented 
after the identification of the gifted student, 
an identification mostly based on traits 
of giftedness and psychometric processes 

(Gari, Kalantzi-Azizi, & Mylonas, 2000; Phil-
lipson, Phillipson, & Eyre, 2011). However, 
from a systemic point of view, high learn-
ing achievements and effective fulfillment 
of the student’s potential remain at risk. 
Psychosocial support and educational pro-
visions often depend on students’ specific 
traits and their assessment, along with the 
possible coordinated efforts of students to-
wards a set of feasible goals and aims; there-
fore, the benefits are likely to be temporary 
and restricted by the assessed traits them-
selves and the relevant goals set (Ziegler & 
Phillipson, 2012).

For the Actiotope Model of Giftedness 
(AMG), the focus is on the interaction be-
tween a rich stimulating school communi-
ty and the extreme inner potential of stu-
dents, which can effectively create excellent 
achievement. Instead of analyzing students’ 
traits, the unit of analysis of giftedness 
and any kind of excellence is the actiotope, 
which is a combination of variables within 
the individual and his/her interactions in 
the environment in which he/she acts – 
material, social, and informational (Ziegler, 
2005). The term “actiotope” is derived from 
two Greek words, the verb ἄγω that means 
“to drive towards” and the word τόπος that 
means “place”. A student, especially a gifted 
one, becomes an “ἄκτωρ””, that is, a person 
who moves towards a direction that bears a 
specific meaning. Thus, an actiotope focus-
es on an individual’s acting and interacting 
with contextual ecological, biological, and 
social levels of  a community system, con-
taining all the specific individual qualities 
that are unique, viewed from the specific 
environmental context for each individu-
al (Ziegler & Stoeger, 2008, 2017; Ziegler, 
Stoeger, Harder, Park, Portešová, & Porath, 
2014). Therefore, the AMG is interested in 
a holistic approach to students’ potential, 
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founded on students’ goal-directed actions 
and their specific meanings, as well as their 
interdependence with other school com-
munity members actions, along with gen-
eral acceptance and support on a material, 
cultural and psychosocial basis. High abili-
ties, extraordinary achievement and excel-
lent development of skills are perceived by 
the AMG as the best adaptation to the envi-
ronmental demands and the best response 
to the available inner resources. 

Under the systemic principle that a sys-
tem needs effective and adequate resourc-
es in order to evolve and function as a unit 
(Bateson, 1979; von Bertalanffy, 1968), ex-
ternal and internal resources seem to highly 
regulate the gradual fulfillment of an indi-
vidual-system potential. Beyond the linear 
cause-and-effect approach to giftedness, 
excellence can be achieved as a result of a 
dynamic combination of excellent traits 
and facilitating parameters, but it can also 
become a cause of developing new skills, 
adopting new attitudes and values, and ex-
ploring alternative meanings of action. On 
the basis of the equifinality systemic prin-
ciple, excellent outputs may be achieved 
from a great variety of starting points, and 
the opposite, different results are likely to 
appear despite the fact that the starting 
point is absolutely the same (Ziegler & Phil-
lipson 2012). Therefore, whatever can nour-
ish and motivate excellent development, 
either as a fruitful input of the inner system 
itself or derived by the environment, can 
actually improve high abilities, expert skills 
and eminent actions urging gradually to-
wards more future effective system outputs 
(Bateson, 1979; Dowling, 1985; Molnar, 1986; 
Ziegler, 2005; Ziegler & Baker, 2013; Ziegler 
& Phillipson, 2012; Ziegler & Stoeger, 2017; 
Ziegler, Vialle, & Wimmer 2013). 

Resources for students may be derived 
either from the environment, as exogenous 
resources, or from the inner self, as a set of 
endogenous resources that may facilitate, 
support and strengthen  learning achieve-
ment. Adequate exogenous resources may 
facilitate students’ action repertoires effec-
tively and urge their potential internal re-
sources to high levels of fulfillment. The for-
mer type  of resources refers to educational 
resources mostly derived by the school com-
munity members actions and educational 
processes, e.g. parents, instructors, peer 
group etc., on a psychosocial, financial and 
material level; the latter type refers to inner 
resources, localized in students themselves 
that regulate learning processes oriented 
towards what each student, as a unique en-
tity in a specific environmental setting, has 
access to. These exogenous and endogenous 
resources interact dynamically and co-con-
struct two different types of capital for stu-
dents’ lives within the school community: 
the educational capital, on economic, cul-
tural, social, materialistic (infrastructural) 
and educational/didactic levels, and the 
learning capital, on biological/physiological 
grounds,  on selecting optimal actions in or-
der to satisfy demanding needs and desired 
goals, on performing goals and aims, on ex-
perience, and on attentional focus to what 
is crucial or the most important. 

Therefore, ten distinct forms of capital are 
available to each student; on the education-
al level: economic, cultural, social, infra-
structural and didactic capitals; and on the 
learning level: organismic, actional, telic, 
episodic and attentional capitals (Vladut, 
Vialle, & Ziegler, 2015; Ziegler & Baker, 
2013; Ziegler, Balestrini, & Stoeger, 2018; 
Ziegler, Chandler, Vialle, & Stoeger, 2017; 
Ziegler & Phillipson, 2012). Economic edu-
cational capital refers to material valuables 
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and every kind of valuable goods or proce-
dures that may support learning and edu-
cation (Ziegler & Baker, 2013). For example, 
the hard economic crisis in Greece has se-
riously restricted economic and scientific 
resources on all levels of the educational 
system; approximately 500,000 adults aged 
40 or less, holding at least B.Sc. degrees (e.g. 
physicians, lawyers, engineers, dentists, ac-
ademics, etc.) have migrated to other Euro-
pean countries, the United States, Australia 
and Asian countries (European Commis-
sion, 2017; Gari, 2019) in search of better 
working and living conditions; Cultural ed-
ucational capital includes values, attitudes, 
ideologies, ideal symbols and ways of think-
ing that may facilitate or set obstacles to 
learning processes. In a study on 568 Greek 
teachers of both genders (50.4 % females), 
approximately half of whom worked at state 
schools in Athens in both primary (56.3 %) 
and secondary education (43.7 %), teachers’ 
attitudes were found to be positive towards 
enriching educational processes for the gift-
ed students, the social value of gifted stu-
dents, and the idea of giftedness as a social 
capital (Gari, 2016); Social capital includes 
all educational institutions, scholars and 
other respectful individuals and organiza-
tions that contribute to the effectiveness 
of educational and learning procedures; 
Infrastructural educational capital refers to 
all goods and materials available (buildings, 
classrooms, libraries, alternative methods 
of study etc.) to facilitate educational and 
learning procedures or – if absent – the 
opposite, to hinder them; the didactic edu-
cational capital includes experts, teachers, 
trained instructors, programs and curricu-
la, included in the implementation of edu-
cational processes (Ziegler & Baker, 2013). 
Organismic learning capital regards physical 
and mental health, along with physiologi-

cal strengths vs. deficits; Actional learning 
capital includes all sets and patterns of in-
dividuals’ actions, the “action repertoire of 
a person” (Ziegler & Baker, 2013, p. 30); Telic 
learning capital, a term that derives from 
the Greek word “τέλος”, which means mov-
ing towards an end or an ultimate point, in-
cludes all goals and aims that an individual 
sets in order to create chances for meeting 
his/her needs; Episodic learning capital, de-
rived from the Greek word “επεισοδιακός” 
which means “to be based on a set of prior 
experiences”, in order to select the optimal 
actions for achieving goals and aims of im-
portant meaning, within the current situa-
tion; finally, attentional learning capital re-
fers to the levels of attention effectiveness 
towards what is important or of crucial 
significance for each specific circumstance, 
on both quantitative and qualitative levels 
(Ziegler & Baker, 2013).

The empirical basis of the educational 
and learning capital forms was also extend-
ed through a recent study which separate-
ly examined three different samples – 365 
primary school students in the United Arab 
Emirates, 90 German female STEM pro-
fessionals, and 74 German long-distance 
runners. For the sample of primary school 
students, it was shown that, beyond IQ, 
QELC scores predict excellence in academic 
achievement. For the group of professionals, 
the adequate availability of exogenous and 
endogenous resources seemed to play an 
important role in higher skill development, 
excellence in performance and a more effec-
tive professional development. In addition, 
the process itself of increasing achievement 
level seemed to contribute to the gradual 
possession of more and more exogenous 
and endogenous resources and their better 
use, forming “a virtuous circularity” of out-
comes (Ziegler, Debatin, & Stoeger, 2019). 
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Throughout the world the concepts of 
giftedness and excellence vary. For exam-
ple, the Western vs. the East Asian concep-
tions of giftedness focus on individualistic 
vs. collectivistic social perceptions and the 
mind-body dualism of the Western Enlight-
enment vs. the Confucian holistic outlook, 
respectively. However, in Western research 
on giftedness a conceptual bias seems to be 
apparent, while the necessity of cross-cul-
tural research on giftedness remains a de-
mand, due to the small number of cross-cul-
tural studies conducted, mostly on the 
topics of conceptions of giftedness, identifi-
cation strategies and educational provision 
(Stoeger, Balestrini, & Ziegler, 2018). For 
the QELC model of ten forms of capital, a 
first set of cross-cultural comparisons was 
attempted in a study with students in Chi-
na, Germany and Turkey (mean age ranging 
from 12.70 to 13.98 years), which effectively 
supported the QELC psychometrically, and 
with respect to its construct and concurrent 
validity (Vladut, Liu, Leana-Taşcilar, Vialle, 
& Ziegler, 2013). Later, QELC was success-
fully supported in Israel as well (Paz-Ba-
ruch, 2015) and in the United Arab Emirates 
(Ziegler, Debatin, et al., 2019). 

As regards age and gender differences for 
the ten QELC subscales, a study with a large 
Turkish sample (1,620 students in groups 
of mean ages 10.5, 13.08 and 16.20 years) 
reached statistically significant sex differ-
ences only within the group of 13-year-olds, 
in favor of girls, for the economic, cultural, 
social, organismic and telic capitals. With 
respect to age, statistically significant differ-
ences appeared between the two other age 
groups (of 10-year-olds and 16-year-olds), 
with higher cultural capital scores for the 
younger students (Leana-Taşcilar, 2015).

The aims of the current study are two-fold, 
following a theoretical and also a method-

ological-statistical-metric perspective. The 
theoretical aims are the description of the 
QELC structure in a large Greek sample and 
its extension to exploring cross-cultural dif-
ferences and similarities. The methodolog-
ical and statistical aims are: i) the overall 
attempt to verify the theoretical QELC di-
mensions in this Greek sample via zero-or-
der confirmatory factor analysis, ii) the im-
plementation of specific statistical methods 
to test for modeling implications, iii) the 
application of a variation of an “explorato-
ry SEM” attempt (Asparouhov & Muthén, 
2009) to allow for comparisons across the 
first-order CFA outcomes and second-or-
der confirmatory factor models, and iv) a 
cross-cultural comparison across correla-
tion tables, in an initial attempt to  compare 
the Greek QELC data with four other coun-
tries: China, Germany, Israel, and Turkey.

Method

Sample 

Our sample consisted of 740 students, re-
cruited from 16 Greek primary and sec-
ondary public schools in Athens and some 
other urban and non-urban areas of Greece.  
For the 50 QELC items, we first explored for 
possible missing values and 24 cases were 
detected in which only 80% or less of the 
items had been responded to (n of missing 
items ³ 10). Excluding these 14 cases from 
further analysis, all 726 remaining cases did 
not exceed six missing answers per case, all 
distributed randomly.  These missing values 
were replaced by the corresponding vari-
able mean, therefore for all 726 cases the 
full data set was available. To double-check 
this replacement for all 50 items, we com-
pared the standard deviations before and 
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after replacement; the largest change 
reached only −.005 and its mean change was 
approx. −.002. Thus, the changes in standard 
deviations were trivial and we retained the 
replaced missing values for further analysis 
(n = 726). 

In terms of the students’ gender, location 
of their school and place of residence, 361                 
(49.7 %) were males and 365 (50.3 %) were 
females; 275 students (37.88 %) reside in 
Athens, 206 (28.37 %) reside in sub-urban 
areas and 245 (33.75 %) reside in rural ar-
eas. Two age groups were formed, the first 
one consisted of students of the fourth and 
fifth grades of primary school (ages 10 and 
11, mean age = 10.46) and the second group 
included students of the sixth grade of pri-
mary school and also the first and second 
grades of junior high school (ages 12, 13 and 
14, mean age = 12.56). 

Instrumentation 

The Questionnaire of Educational and 
Learning Capital (QELC), comprising 50 
questions regarding students’ educational 
capital (5 subscales) and learning capital (5 
subscales) (Ziegler & Baker, 2013), was ad-
ministered to students in classrooms. Each 
subscale (5 items) measures one of the ten 
forms of capital. The ten subscales are the 
following (an example-item for each sub-
scale is given): learning capital includes the 
organismic subscale (“Being physically fit 
also helps me to learn and study for school 
for long periods of time”), the actional sub-
scale (“I know a lot of strategies for learning 
and studying”), the telic subscale (“I set a 
goal for myself to continuously improve my 
performance at school”), the episodic sub-
scale (“I have a lot of experience on how I 
can do very well in school”), and the atten-
tional subscale (“In my daily routine, noth-

ing distracts me from learning and studying 
for school”). Educational capital consists of 
the economic subscale (“My family spends 
more money on my schooling than other 
families do”), the cultural subscale (“I know 
a lot of people who think that learning and 
studying are very important”), the social 
subscale (“Other people give me good ad-
vice on how I can further improve my ac-
ademic performance”), the infrastructural 
subscale (“Because of my good learning and 
studying environment I can be among the 
best in school”), and the didactic subscale 
(“During classroom instruction I am taught 
how to learn & study more effectively”). 

The QELC subscales show satisfactory to 
high Cronbach’s α levels in the literature, 
ranging from .60 to .83, except for the telic 
subscale where α was only .49 (Vladut, Liu 
et al., 2013). For the sample of this study, 
Cronbach’s α reliability estimates were 
satisfactory (> .73); specifically, these esti-
mates by subscale were as follows: for the 
learning capital subscales, organismic sub-
scale a reached .74, for the actional subscale 
α = .76, for the telic subscale α = .74, for the 
episodic subscale α = .81, and for the atten-
tional subscale α reached .79; for the educa-
tional economic subscale a reached .80, for 
the cultural subscale α = .76, for the social 
subscale α = .77, for the infrastructural sub-
scale α = .75, and for the educational didac-
tic subscale α reached .85.
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Results

Descriptive statistics, outliers, and 
the “appropriate coefficients” ques-
tion

Basic descriptive statistics were first calcu-
lated at the item level. Although the mea-
surement level of these 50 items is ordinal, 
we should briefly comment on the basic 
properties of these items; most distribu-
tions were negatively skewed (the average 
skewness was approx. −.82). However, for 
most of the items only less than 3 univari-
ate outliers existed, and these outlier cases 
were more than ten for only one item, with 
the overall median value being 2 outlier cas-
es. Thus, no action was taken with respect 
to outliers and all 726 cases were retained.

The second step was to examine whether 
Pearson’s r correlations might possibly be 
affected by the skewness levels in our data; 
for this, we computed both parametric cor-
relations (Pearson’s r) among all 50 QELC 
items and also non-parametric ones (Ken-
dall’s Tau-b).  Comparing these matrices 
through Fisher’s z transformation (Mylonas, 
Veligekas, Gari, & Kontaxopoulou, 2012), 
only 90 out of the 1,225 non-parametric cor-
relations were significantly different at the 
.05 level, from the corresponding paramet-
ric ones (approx. 7%). Thus, we were fully 
justified in employing parametric correla-
tions in further analyses as the “appropriate 
coefficients hypothesis” was not refuted. 

The age-group question; a develop-
mental approach

The third step was of developmental nature 
and referred to the sample different de-
velopmental age bands (groups “1” to “5”, 
corresponding to 10 to 14 years of age, re-

spectively). This age variability begged the 
question of whether the initial raw scores 
might be suffering from bias due to age 
variations. If so, we should adjust the raw 
scores by extracting this bias from the mea-
sure (Mylonas & Furnham, 2014). This pro-
cedure, if deemed necessary, would affect 
the raw scores of the initially biased items 
themselves but not the correlations which 
would remain the same in any case. First a 
partial correlation approach was conduct-
ed and through Fisher’s z transformation no 
statistically significant difference emerged 
between the partial correlations and the 
zero-order ones, despite the numerous 
arithmetic differences observed. Suspecting 
that true differences might be masked due 
to the nature of the measures, we also em-
ployed an eta-correlation approach and we 
computed all η and η2 indices reflecting the 
correlation of two age-bands (10 & 11 vs. 12 
to 14 years) with each of the 50 items. We 
indeed detected ten items with large η and 
η2 values; for these, the method described 
by Mylonas & Furnham (2014) was em-
ployed and initial raw scores were adjusted 
by removing the unwanted variance (these 
items were named as ‘cor’ ones and appear 
as such in Tables and Figures). 
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Confirmatory Factor Analysis; 1st 
order modeling

The main 1st order CFA outcomes are sum-
marized in Table 1.

After justifying the use of the available 
data through the procedures described 
above, we employed factor-analytic tech-
niques to test for the Ziegler theoretical 
structure (Ziegler, Vialle, & Wimmer, 2013). 
We expected 25 items to form five separate 
quintuple factors on learning capital and 
the other 25 items to form five other sepa-
rate quintuple factors on educational cap-
ital. We tested this model for the overall 
sample (n=726), as developmental effects 
were not present any more and there was 
no need to run the analysis separately for 
each age group. We computed the outcomes 

through LiSRel and R statistical packages. 
The CFA outcomes, as computed for succes-
sive models, are summarized in Table 1 and 
Figure 1.

The independence model was, as expect-
ed, not acceptable in terms of statistical fit. 
We then tested a unifactorial model with all 
50-items being considered as manifesting 
one-single latent variable; this model was 
not accepted either, although some rather 
interesting properties were revealed, such 
as the nearly acceptable RMSEA, the ac-
ceptable SRMR, the elevated Tucker-Lewis 
Index (TLI) as compared to the null (inde-
pendence) model, the large AIC and BIC 
reduction, and the large drop in the χ2÷df 
ratio along with the very large and statis-
tically significant reduction in the χ2 value 
itself. From these results, one might argue 

Table 1  First Order Confirmatory Factor Analysis: Summary of outcomes

Model     χ2  i df χ2÷df RMSEA [CI90%] SRMR GFI CFI TLI Δχ2 Δdf AIC BIC
a 17,093.16 1,225 13.95 – – – – – – 17,193.16 18,048.35
b 4,936.35 1,175 4.20 .080  [.078 - .082] .060 .73 .76 a-b .76 a-b 12,229.81*** 50 6,785.70 5,595.11
c 2,900.35 1,130 2.57 .050  [.048 - .052] .042 .85 .89 b-c .50 b-c 1,963,00*** 45 3,473.68 3,855.45
d 2,696.51 1,120 2.41 .047  [.045 - .050] .041 .86 .90 c-d .10

b-d .55

c-d 203.84***
b-d 2,166.84***

10

55

3,260.23 3,717.58

e 4,742.30 1,130 4.20 .079  [.077 - .081] .060 .74 .77 b-e ≈.00 b-e 121,05*** 45 6,509.64 5,697.50

Key: a = Independence model, b = Unifactorial model, c = 10-factor model, d = modified 10-factor model, e 

= “random-structure” 10-factor model
i : All minimum fit function  χ2 criteria were significant at the .001 level

* significant at the .05 level, ** significant at the .01 level, *** significant at the .001 level.

Note A: 10 raw item-scores were corrected for developmental stage bias (see developmental approach under 

the ‘age-group question’ section) but correlations are the same and this correction has no effect on CFA 

outcomes.

Note B: Error covariances (model d) strictly within factors: EcI5-EcI2, EcE2-EcE1, EcE5-EcE1, EcE2-EcE5, EcC2-

EcC1, LcO4-LcO2, LcO3-LcO2, LcO3-LcO4, LcE2-LcE1, EcS5-EcS2
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for a central, overarching theme present in 
the data, grouping all items under a single 
broader construct; we did not pursue this 
goal further in the current study, but future 
research may reveal interesting results.

The outcomes obviously suggested fur-
ther modeling, so we then tested our main 
model (model “c”), that is the 10-factor the-
oretical structure for the five educational 
capital dimensions – economic, cultural, 
social infrastructural and didactic –and the 
five learning capital dimensions – organis-
mic, actional, telic, episodic, and attention-
al ones (Ziegler, 2005; Ziegler, et al., 2013). 
Despite the notorious χ2 statistical signif-
icance, the improvement with respect to 
the non-acceptable unifactorial model was 

evident in the AIC and BIC reduction, in the 
large TLI and in the statistically significant 
Δχ2 value. Although the fit for this model 
was good with CFI being nearly perfect, and 
RMSEA and SRMR reaching acceptable lev-
els, the GFI reached only .85 and the χ2÷df 
value was still rather high, despite its large 
difference from the unifactorial model. As 
is obvious, some fine-tuning was necessary 
if we were to finally decide to retain this 
model, and these amendments should be 
carried out via the estimation of a few error 
covariances.We estimated 10 such error co-
variances, as were indicated during model 
“c” testing, allowing for error terms to cor-
relate between specific items. We did so 
strictly within factors, thus not allowing for 
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Figure 1   Model “d “: CFA for 50 QELC Scores and 10 latent variables
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any cross-loadings involvement in our mod-
eling. For the modified model “d”, a much 
better fit was observed, with CFI, RMSEA, 
and SRMR at acceptable levels, with TLI 
showing a large improvement with respect 
to the unifactorial model and acceptable im-
provement from the non-modified ten-fac-
tor one, with the respective Δχ2 values being 
statistically significant as well and with AIC 
and BIC being further reduced. The GFI val-
ue and especially the χ2÷df value were not at 
perfect levels though, however, this model 
(“d”) had shown the best statistical fit so far 
and clearly supported the existence of the 
theoretical ten-factor structure in our data 
and was accepted as the best model at this 
stage. The loadings for this solution are pre-
sented in Table 2.

Still, some other questions remained; one 
of them was whether such improvement in 
statistical fit might be attributable to the 
large number of factors (10), especially con-

sidering the fact that we tested a unifactori-
al model and we then moved directly to the 
theoretical one which directs to numerous 
(ten) factors to be modeled. To account for 
such a possible method effect we also test-
ed for a “random-structure” model, also 
with ten factors (model “e”). We randomly 
assigned items to the ten latent variables, 
modeling five random items for each fac-
tor (Table 1), so that each factor would en-
ter the model as manifested from random 
combinations of learning and educational 
capital items (e.g., the telic dimension in 
the model was expected to be manifested 
from two organismic, one episodic, one di-
dactic and one telic item). As expected, χ2 
was higher than the successful “d” model 
and the χ2÷df ratio returned to the unifac-
torial model levels. RMSEA was not accept-
able anymore and CFI and GFI were very far 
from being acceptable. 

Table 2  Loadings; Solution = Model “d “

Educational capital items Economic

(EcE)

Cultural

(EcC)

Social

(EcS)

Infrastructural

(EcI)

Didactic

(EcD)
1 .50 .54 .58 .58 .74
2 .59 .63 .59 .46 .64
3 .77 .58 .68 .70 .81
4 .69 .60 .64 .66 .70
5 .80 .73 .69 .58 .73

 

Learning capital items Organismic

(LcO)

Actional

(LcA)

Telic

(LcT)

Episodic

(LcE)

Attentional

(LcAt)
1 .40 .61 .60 .56 .68
2 .55 .53 .60 .69 .70
3 .59 .66 .65 .67 .68
4 .63 .62 .60 .72 .66
5 .70 .68 .58 .68 .57
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A closer look though revealed that this 
“random-structure” model closely resem-
bled our unifactorial modeling outcomes, in 
terms of goodness of fit indices and in terms 
of AIC, BIC, and χ2 values. This seemed to 
underline the need to account for one or 
more overarching factors, a need which 
appeared but only in a subtle way during 
the unifactorial modeling. This, along with 
theoretical considerations, called for 2nd or-

der factoring, as was carried out in the next 
stage.

Before following this quest though, we 
computed the aggregate scores for each of 
the ten dimensions to form new measures 
to be used in further analyses (“averaged 
aggregates”). These new measures reflect-
ed the five educational capital and the five 
learning capital factors; their basic descrip-
tive statistics are presented in Table 3. 

Table 3  Descriptive Statistics for the Ten Aggregate Scores 

 (Educational Capital and Learning Capital Factors)

Educational Capital Economic

(EcE)

Cultural

(EcC)

Social

(EcS)

Infrastructural

(EcI)

Didactic

(EcD)
Mean 3.99 4.80 4.64 4.31 4.46
Median 4.00 5.00 4.80 4.40 4.70
Standard Deviation 1.20 .93 .94 .98 1.11
Standard error of Mean .04 .03 .03 .04 .04
Skewness −.49 −1.00 −0.85 −.46 −.80
Kurtosis −.20 .96 .90 −.09 .17
Range 6.00 5.00 5.00 5.00 4.90
Min. .00 1.00 1.00 1.00 1.07
Max. 6.00 6.00 6.00 6.00 5.97
Kolmogorov-Smirnov z * .077 .124 .104 .081 .112
Shapiro-Wilk W * .972 .926 .948 .977 .940

Learning Capital Organismic

(LcO)

Actional

(LcA)

Telic

(LcT)

Episodic

(LcE)

Attentional

(LcAt)
Mean 4.14 4.62 4.53 4.50 4.31
Median 4.20 4.80 4.60 4.60 4.40
Standard Deviation 1.00 .91 .97 .95 1.01
Standard error of Mean .04 .03 .04 .04 .04
Skewness −.41 −.97 −.84 −.80 −.58
Kurtosis −.08 1.28 .79 .88 .09
Range 5.19 4.99 5.39 5.00 4.97
Min. 1.00 1.01 1.00 1.00 1.02
Max. 6.00 6.00 6.00 6.00 5.99
Kolmogorov-Smirnov z * .073 .110 .105 .092 .077
Shapiro-Wilk W * .982 .941 .951 .956 .969

* all statistically significant at the .001 level



216 Educational and Learning Resources in a Greek Student Sample

Taking a closer look at the loadings for 
each of the items on its respective factor, 
these are not “1.00”, obviously; one might 
wonder whether the computed aggregates 
truly reflect the dimensions as the weight 
for each participating item has been over-
looked. Of course, we accept that their load-
ing to other, theoretically unrelated factors 
is 0.00, and this was fixed in our modeling 
after all, but the relative importance of 
each item manifesting each factor is not the 
same. To explore for such a possible meth-
od effect, we computed the factor scores 
for this outcome (model “d”) and we then 
correlated these scores with the aggregates 
(simple averaged sums). The results are pre-
sented in Table 4. One would expect only the 
diagonal elements to exceed .90 and under 
perfect similarity .95 ( for averaged aggre-
gates and factor scores to share at least 90% 
of their variance). However, this was not the 
case, and in three cases the correlation lev-
els dropped even below .90. This irregular-
ity was further highlighted by the fact that 
other, error correlations around .90 existed, 

between non-related factors, showing some 
possible levels of collinearity in the data, es-
pecially among the learning capital factors. 
This outcome underlined the need for 2nd 
order factor modeling, as is presented next.

Confirmatory Factor Analysis; 2nd 
order modeling

The first action was to note down as ref-
erence models the independence (null) 
model and the modified ten-factor model 
outcomes, as these were computed in the 
previous stage (1st order factoring). Models 
“1” and “2” are the same as the 1st order CFA 
“a” and “b”, so their difference remains the 
same of course, but for model “3” (all models 
tested are summarized in Table 5) we intro-
duced two second order factors to be test-
ed, namely educational capital and learn-
ing capital, each comprising its respective 
five factors. We tested this solution further 
through an amended 2nd order factor model 
(model “4”) also assuming orthogonality of 
all factors (model “5”).

Table 4  Correlations between Averaged Aggregates and Anderson-Rubin Factor Scores (fs)

fs_1 fs_2 fs_3 fs_4 fs_5 fs_6 fs_7 fs_8 fs_9 fs_10

EcE 1. Economic .975 .501 .556 .505 .292 .464 .375 .414 .446 .380

EcC 2. Cultural .491 .951 .813 .639 .512 .527 .640 .642 .620 .573

EcS 3. Social .560 .843 .930 .802 .671 .637 .748 .743 .718 .676

EcI 4. Infrastructural .499 .649 .786 .897 .769 .784 .785 .793 .758 .778

EcD 5. Didactic .306 .549 .694 .816 .969 .687 .809 .821 .711 .808

LcO 6. Organismic .443 .539 .621 .767 .626 .933 .751 .708 -.700 .746

LcA 7. Actional .390 .690 .777 .834 .804 .820 .882 .910 .895 .865

LcT 8. Telic .426 .681 .760 .830 .806 .762 .898 .876 .860 .888

LcE 9. Episodic .457 .663 .736 .791 .698 .754 .881 .859 .944 .833

LcAt 10. Attentional .388 .605 .691 .814 .789 .806 .852 .885 .832 .932
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The 3rd model is obviously not as good as 
the 2nd one which is the 1st order modified 
ten-factor model. Although the RMSEA 
and the SRMR indices remain at accept-
able levels, the GFI and CFI values have 
dropped and the χ2÷df ratio is enlarged. The 
gain (TLI) from the independence model is 
less, as compared to model “2” and the χ2 
itself is larger. Finally, AIC and BIC values 
are also larger. Thus, a direct 2nd order fac-
tor structure does not seem to fit the data 
well. We also detected negative parameter 
estimates during the computations, a mul-
ticollinearity side-effect. To remedy this, 
and in an attempt to enhance the solution, 
we attempted to amend this model by re-
laxing the initial parameters for the 2nd or-
der factors and for the reference factors in 
the first-order solution. The outcome was 
slightly better (model “4”), but still the χ2÷df 
ratio was larger than the one in model “2” 
and χ2 itself was larger as well; however, 
the GFI, CFI, RMSEA and SRMR indices 

remained at acceptable levels, with a ten-
dency to match the indices in model “2” (1st 
order model “d”). Finally, a 5th model was 
tested with orthogonal latent variables. 
The RMSEA index remained at acceptable 
levels, but the GFI and the CFI values were 
much lower than acceptable levels; the 
χ2÷df ratio was enlarged along with the χ2 
value itself. The most problematic indices 
in this solution were the SRMR (.219), along 
with the large AIC an BIC values; thus this 
orthogonal model did not fit the data what-
soever, an indication that there is some 
inter-connection both among the 1st order 
factors and between the 2nd order ones, with 
the same indication present in the 1st order 
solutions as depicted in the correlational 
analysis of factor scores and averaged ag-
gregates showing some extent of a dynamic 
“osmosis-like” connection between educa-
tional and learning capitals. Finally, for the 
amended 2nd order factor solution and for 
reasons of comparability with the 1st order 

Table 5  Comparing 1st and 2nd Order Factor Outcomes

Model     χ2  i df χ2÷df RMSEA [CI90%] SRMR GFI CFI TLI Δχ2 Δdf AIC  j1 BIC j2

1 17,093.16 1,225 13.95 – – – – – – 17,193.16 18,048.35
2 2,696.51 1,120 2.41 .047  [.045 - .050] .041 .86 .90 1-2 .89 1-2 14,396.65*** 105 3,260.23 3,717.58
3 3,295.37 1,172 2.81 .050  [.048 - .052] .064 .83 .87 1-3 .86 1-3 13,797.79 *** 53 3,501.37 3,973.89
4 3,200.37 1,159 2.76 .049  [.047 - .051] .048 .84 .87 1-4 .86 1-4 13,892.79 *** 66 3,432.37 3,964.53
5 4,144.96 1,173 3.53 .059  [.057 - .061] .219 .82 .82 – – – 12,304.96 31,022.16

Key: 1 = Independence model, 2 = modified 10-factor model (1st order CFA model “d”) , 3 = second order 

factor model (two second order factors), 4 = amended 3rd model, see note A below, 5 = orthogonal factors 

model, see Note B below 
i : All minimum fit function  χ2 criteria were significant at the .001 level
j1 : Computed as  χ2  + { [ k(k + 1) ] − 2df  }
j2 : Computed as  χ2 + { ln(N) { [ k(k + 1) ÷ 2 ] − df } }

* significant at the .05 level, ** significant at the .01 level, *** significant at the .001 level.

Note A: The 4th model is the 3rd model amended for negative parameter estimates

Note B: This orthogonal model assumes zero correlation between latent variables (1st and 2nd order ones)
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factoring solution, we present (Table 6) the 
loadings which were computed for model 
“4” in this stage of analysis.  Finally, model 

“4” loadings of the 1st order factors on the 2nd 
order ones can be found in Figure 2 which 
graphically shows this model’s outcomes. 

Table 6  Loadings; Solution = Model “4 “

Educational Capital items
 Economic Cultural Social Infrastructural Didactic

1
.49 .59 .58 .60 .74

2
.62 .66 .58 .48 .64

3
.77 .57 .69 .70 .81

4
.69 .59 .64 .67 .70

5
.78 .72 .67 .60 .73

Learning Capital items
Organismic Actional Telic Episodic Attentional

1
.42 .61 .60 .58 .69

2
.63 .54 .61 .69 .70

3
.63 .66 .65 .68 .68

4
.69 .61 .60 .73 .66

5
.70. .68 .59 .68 .56

Figure 2 Model “4”: 2nd Order CFA for 2 Higher-Order Factors, 10 First Order Ones, and 50 QELC scores 
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A cross-cultural approach; correla-
tion similarity across four countries

For the last step of our analysis, we em-
ployed four zero-order correlation tables for 
the 50 QELC-items as published for China, 
Germany, Israel and Turkey (Paz-Baruch, 
2015; Vladut, Liu et al., 2013).  Having com-
puted the same correlation table for Greece, 
we compared all five correlation tables 
through Fisher’s z transformation in order 
to explore for possible differences in the 
patterns of item inter-correlations. The ex-
istence of such differences, if present, might 
indicate important “guidelines” for future 
cross-cultural modeling (i.e., through mul-
ti-group confirmatory factor analysis and/
or multivariate covariance structure analy-
sis). The outcomes are summarized in Table 
7. The numbers below the diagonal refer to 
the absolute number of significantly differ-
ent pairs of correlations (p < .05) between 
countries and the entries above the diago-
nal are the respective percentages.  

We should first note that for the 10 pairs 
of inter-correlation matrices (correlating 
the averaged aggregate QELC scores) al-
most all of them were different to a larger 
or a smaller extent (statistically significant 
differences exceeding 15 % of the correla-
tion pairs); the only exception was observed 
between the Israeli and German matrices 
which seem at least quite similar. The Chi-

nese correlational pattern (cp) differs from 
those of all the other four countries (31 % to 
49 % of correlation pairs are different), and 
especially from the German and the Turkish 
ones. Israeli cp is marginally different from 
the Greek one (16 %) but clearly different 
from the Turkish one (22 %). Greek cp is 
quite different from both the German and 
the Turkish one (29 %), while the Turkish cp 
is quite different from the German one (22 
%), as well. 

Age and place differences 

A series of one-way ANOVAs were con-
ducted, in order to explore the relations of 
some demographic and other variables of 
interest with the 10 QELC capitals. Specif-
ically, we related these scores with gender, 
two age groups (9- & 10-year-olds vs. 12- 
to 14-year-olds), and students’ permanent 
place of  residence and school location (cap-
ital vs. provinces). Comparing across plac-
es, the educational didactic capital mean 
was higher for Athens (M = 4.81) compared 
with M = 4.15 for provincial places (F1, 724 = 
70.63, p < .001 [p = .000], η2  = .09), but the 
learning telic capital mean score was higher 
for students of provincial areas (M= 4.73), 
as compared with Athens (M = 4.35), F1, 724 = 
28.03, p < .001 [p = .000], η2  = .04. 

Comparing across age bands, the didactic 
capital mean was higher (M = 4.79) for the 

Table 7 Correlation Comparisons (Through Fisher’s z, 45 Coefficients) Across Five Countries

China Germany Greece Israel Turkey
China 0 49 % 33 % 31 % 44 %
Germany 22 0 29 % 13 % 22 % 
Greece 15 13 0 16 % 29 % 
Israel 14 6 7 0 22 %
Turkey 20 10 13 10 0
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younger age group, in comparison with the 
older age group (M = 4.25) (F1, 724=43.93, p < 
.001 [p = .000],  η2 =.06). The same held true 
for the attentional capital; mean score was 
higher (M= 4.58) for the younger ages, than 
the older (M = 4.13) (F1, 724=36.63, p < .001 
[p = .000], [],  η2 =.05). No differences were 
found in terms of gender. 

Discussion

In line with previous research results for the 
QELC reliability and the relevant theoreti-
cal assumptions, we verified the ten factor 
CFA model for a Greek sample, including 
five distinct factors for educational capital 
and five factors for learning capital (Ziegler 
& Baker, 2013; Ziegler, Balestrini, et al., 
2018; Ziegler, Debatin, et al., 2019; Ziegler & 
Stoeger 2017). All ten forms of learning cap-
ital – organismic, actional, telic, episodic, 
and attentional, along with the educational 
economic, cultural, social, infrastructural 
and didactic capitals, seem to co-exist, as 
distinct internal and external types of re-
sources. The interdependent co-existence 
of these capitals seem to form a dynamic 
potential for the school life span of all stu-
dents; their effective combination seems 
a necessary and also a sufficient prereq-
uisite in order to fulfill any high potential 
demand, regardless of the specific starting 
point for each student. Within a functional 
and flexible motivating environment, an in-
teraction of these ten capitals can nurture 
an excellent system of outputs (Ziegler & 
Phillipson, 2012) not only for gifted students 
but for the great majority of students. Nev-
ertheless, educational and learning capitals, 
as core issues within the Actiotope Model of 
Giftedness, seem to re-orient the study of 
giftedness towards a systemic understand-

ing of excellence. It may also re-define the 
“key starting point” to support all students 
at school, towards an amelioration of their 
potential into the highest possible abilities 
and skills.

Our results seem to corroborate the exist-
ing evidence that the QELC is indeed a reli-
able and metrically valid tool for cultural use 
and possibly cross-cultural comparisons, 
under -emic and -etic perspectives (Hui & 
Triandis, 1985), enriching our cross-cultural 
view of the giftedness concept and the iden-
tification of gifted students. We should not 
fail to comment on some levels of (multi)
collinearity present in our data though. This 
was observed mainly within the learning 
capital subscales, especially while we cor-
related the averaged aggregate scores with 
the factor scores directly computed from 
the factor structure’s factor coefficients 
and through the osmosis indications dur-
ing 2nd order CFA modeling. Although this 
collinearity does not seem to pose a threat 
to the scale’s validity, we need to reflect on 
this osmosis that possibly works under the 
surface and inter-relates several learning 
capital subscales. The phenomenon does 
not appear within the educational capital 
subscales, possibly due to stronger inde-
pendence powers reflecting a more clear-
cut distinction of the constructs in the 
students’ minds; this distinction may not 
be so clear with respect to learning capital 
constructs though, possibly reflecting the 
many vague, unlimited or undifferentiated 
aspects pervading the Greek educational 
system, which can result in further undiffer-
entiated conceptions of it by the students 
(Ziegler, Debatin, et al., 2019; Ziegler & Phil-
lipson 2012; Ziegler & Stoeger, 2017). 

Cultural and cross-cultural studies on 
giftedness, which are still scarce (Stoeger, 
Balestrini, et al., 2018), can be empowered 
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via further cross-cultural QELC studies. 
The current study’s initial cross-cultural 
results reflect the relations among the ten 
Greek educational and learning capitals 
as compared to the correlational patterns 
among the ten capital relations in China, 
Israel, Germany, and Turkey (Leana-Taşci-
lar, 2015; Paz-Baruck, 2015; Vladut, Liu, et 
al., 2013). The greatest similarities appeared 
between students in Israel and Germany, 
but the greatest differences appeared be-
tween students in China and students in all 
the other four countries. For the remaining 
students (Israel, Greece, and Turkey), all 
correlational patterns of relations differed 
amongst them and all other countries, ei-
ther to a larger extent, e.g., the Greek pat-
terns with the German and Turkish patterns 
or to a smaller extent e.g. the Turkish pat-
terns with the Israeli and German ones, or 
the Israeli patterns with the Greek ones. In 
general, in this comparison of four different 
cultural settings, it is important to note that 
only one “cultural pattern” of correlations 
was common across Germany and Israel. 
Obviously, these findings cannot be fully in-
terpreted at this stage of analysis, but they 
may offer some important hints for further 
research. In this future attempt, and ideally 
under a large – or at least larger – number of 
participating cultures, we might attempt a 
multivariate exploration of the similarities 
and differences across these correlational 
patterns relating educational and learn-
ing capitals through methods such as the 
“hit-matrix” and MDS-T methods (Georgas 
& Mylonas, 2006; Mylonas, 2009; Papazo-
glou & Mylonas, 2017), as described and 
applied in other studies on family values. 
Through these methods we might be able 
to better understand the common grounds 
and cross-cultural differences and/or even 
form homogeneous clusters of cultures 

sharing strong similarities in the way stu-
dents capitalize on education and learning 
potential. 

Finally, and further extending the above, 
cultural variety of educational and learn-
ing capitals across groups within a country 
e.g., among social groups of cultural and 
linguistic diversity, may be an obvious re-
search necessity, as has been supported in 
a methodological study (Mylonas, 2009). In 
the current study, an initial effort to depict 
cross-cultural differences between groups 
within the Greek social setting was conduct-
ed through our comparisons between the 
Athenian subsample and the provincial ar-
eas one. Such an attempt may possibly indi-
cate some of the variables to be considered 
as intra-country sub-groupings, possibly 
allowing or even demanding a “cross-cul-
tural” analytic lens in future research. Spe-
cifically, the differences found for the edu-
cational didactic capital favored students 
in Athens, but for the learning telic capital, 
the differences found favored students in 
provincial towns; this finding apart from 
being an interesting point in our current 
discussion, also seems to be an interesting 
“hint” for further research and interpreta-
tion, under the within country “cross-cul-
tural” rationale, as “place of residence” 
can culturally differentiate across groups 
of students (Gari, Mrvoljak, & Nikolopou-
lou, 2019 April). An initial interpretation 
may associate the higher didactic capital 
for students in Athens, (a capital city with 
a population of 3,762,000), with the higher 
information access opportunities these stu-
dents enjoy, along with more alternative ed-
ucational material, teaching methods and 
teaching “experts”. On the other hand, the 
higher telic capital for students in smaller 
cities/towns and provincial places, as com-
pared with students in the biggest city of the 
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country, may depict their higher need to set 
life goals of specific meaning, and to pursue 
them in order to satisfy their present and 
future needs; otherwise, they may remain 
restricted within the limited provincial 
chances; these limited chances for “educa-
tional goods and commodities” may greatly 
urge them to self-regulate learning and to 
set for themselves alternative goals towards 
more effective learning and life chances 
(Ziegler, Stoeger, & Grassinger, 2011).

 
Limitations and future research

A first warning should stem from our at-
tempt to reduce age-band inflicted bias, as 
this was triggered by the developmental 
method-factor, possibly active in any QELC 
data. The adjustment itself may be a dis-
cussion point, as one might wonder if we 
should continue adjusting the scores for 
other sources of bias as well; however, this 
might either lead us to unwantedly reduce 
the variance to levels less than adequate 
for statistical analysis, or in contrast would 
simply reflect some haphazard selection of 
exogenous factors to neutralize, which in 
the end would have devastating effects on 
the observed factorial structure, an effect 
we obviously wanted to avoid. Thus, one has 
to carefully select the biasing factors to con-
trol for, but apart from that, we should also 
note the actual property in our data, which 
forced us to adjust the scores, and this is no 
other than the developmental aspect itself. 
In this study and through the adjustments 
we performed, we avoided modeling our 
data separately for different age-groups, but 
this may not always be feasible or even de-
sirable. The developmental factor should al-
ways be considered in future research so as 
to be properly treated as a part of the model 
or as a possible confound.

Some sample irregularities were related 
to the above concerns. One of them was the 
fact that age differences amongst partici-
pants existed – an advantageous disadvan-
tage really.  Another concern regards place 
of residence; although for the purposes of 
the current study the respective distribu-
tion can be considered satisfactory, if one 
wanted to draw safer conclusions about the 
necessity of including place of residence, 
either as a method factor or as a correlate 
in any multivariate modeling, one would 
have to better represent urban, sub-urban, 
and rural populations in Greece, also by 
testing for the possible departures from 
such a population distribution through 
the appropriate χ2 tests. Of course, for the 
current non-normative study, the above do 
not constitute a serious threat, but in fu-
ture research, they definitely should not be 
neglected. In addition, age-bands are not a 
perfect way to explore for possible correla-
tions between educational-learning capi-
tal items and age; it would be much better 
to have the students’ birth dates available 
so that their precise age (in days) might 
be computed and used as a correlate; this 
would definitely add to our power while re-
moving the unwanted variance in the QELC 
data possibly caused by age variations. It 
would also be an idea for future studies ei-
ther to keep the age constant in the sample, 
or the opposite, to study larger age spans, to 
either diminish any possible biasing effects 
or to study them in greater depth, respec-
tively.

In future research, further comparative 
studies may also be conducted, inspired by 
prior eco-cultural and eco-social modeling; 
these models showed extensive functional-
ity in depicting cultural similarities and dif-
ferences across countries, or across cultural 
groups within a country (Georgas & Berry, 
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2005; Georgas, van de Vijver, & Berry, 2004); 
utilizing a set of a priori selected specific 
eco-social indices that are associated with 
five educational and five learning capitals 
dimensions, we might end up with a cir-
cumplex of differentiated clusters of coun-
tries/cultures of obvious theoretical and 
applied value.  
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Abstract: 
The Actiotope Model of giftedness is a systemic model with a focus on actions directed to-
wards objectives of ability development. As such, the development of talents and extraordinary 
achievements is considered an intelligent adaptation to environmental and personal stimuli. 
The Questionnaire of Educational and Learning Capital (QELC) may allow for empirical evi-
dence of successful adaptation of an actiotope. Thus, the purpose of this study was to examine 
the psychometric properties of The Questionnaire of Educational and Learning Capital in the 
Mexican population. A total of  374 gifted Mexican elementary school students participated 
(X̅=11.18 age, S.D. 1.36). We calculated its internal consistency and performed confirmatory fac-
tor analysis. The results show that the original factor structure presents absolute fit, and low 
levels of error. Additionally, we observed adequate values of extracted variance (0.5<AVE) and 
composite reliability (0.7 < CRI) on all factors except for the economic subscale.
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Validation of the Educational and 
learning Capital Questionnaire 
(QELC) on the Mexican population

The Mexican education system is con-
sidered one of the largest in the world. It is 
composed of preschool, elementary school 
and middle school. In its three levels, pre-
school education focuses on children three 
to five years old, elementary education 
incorporates children six to twelve years 
old and consists of six grades, and middle 
school education teaches three grades to 
young men and women 13 to 15 years of age. 
Of the total student body that attends basic 
education levels (elementary and middle 
school), it is estimated that ten percent of 
the students have high capacities. Despite 
the fact that attention towards these stu-
dents has been proposed, it has not been 
carried out in all of the schools in the coun-
try and many students frequently go unno-
ticed by the usual identification processes 
(Secretary of Public Education [SEP], 2006, 
2017, 2019).

Although there is an intervention propos-
al, Educational Attention for Students with 
Outstanding Capacities by the Secretary of 
Public Education of Mexico and there is a 
clearly stated processes for identification 
and intervention, it is important to have 
other instruments that allow for the con-
sideration of the personal and social factors 
associated with an individual. After all, it is 
very important that education for the stu-
dents with the greatest capacities reaches 
the entire student body.

Students that are identified as possessing 
high capacities have academic, social and 
emotional experiences that are related to 
their individual resources and their envi-
ronment. This generates great challenges in 
different dimensions (García-Barrera & de 

la Flor, 2016). The problems that the twen-
ty-first century society needs to solve re-
garding people with high capacities and tal-
ents go beyond the intellectual coefficient 
or cognitive capacity. A way to approach 
how we should identify these individuals 
is by asking what challenges the world en-
counters at a given point in time. In other 
words, to really understand the perfor-
mance of people with high capacities, it is 
necessary to understand the resources that 
can be used according to the demands pre-
sented by their surroundings (Covarrubias, 
2018; Sternberg, 2017).

Ritchotte (2013) states that for decades 
researchers have studied high capacities in 
an effort too help gifted students reach their 
maximum capacity and prevent potentially 
devastating consequences such as school 
desertion. Thus, it is important to have 
models that explain and identify individu-
als with high capacities that allows for the 
comprehension of their resources and fa-
vors efficient attention for this population.

Nowadays there is a diversity of concepts 
and explicative models (performance-based 
models, sociocultural orientation models, 
cognitive models, and capability-based 
models). Each one studies a series of spe-
cific characteristics, which makes identifi-
cation confusing and ambiguous. None of 
these explicative models of high capacities 
is able to encompass, with all of its inter-
actions, a definition, study method and an 
education proposal that corresponds to all 
of the realities of society (Ziegler, Vialle, & 
Wimmer, 2013).  

In the last decade different research-
ers such as Renzulli, Gagné, Tannenbaum, 
Mönks and Gardner have contributed to the 
understanding of gifted individuals through 
the expansion of both the individual and so-
cial fields of action. This is the case of the 
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actiotope model of giftedness, which aids in 
the identification of the resources that are 
partially found in the student (endogenous 
resources) and outside of the student (exog-
enous resources). This is a systemic model, 
which means that all of its elements inter-
act (Ziegler & Stoeger, 2017). Actions are 
directed towards the development of abili-
ties. As such the development of talent and 
extraordinary achievements is considered 
an intelligent adaptation to environmen-
tal stimuli (Vladut, Vialle, & Ziegler, 2015; 
Ziegler et al., 2013).

The actiotope model of giftedness focus-
es on the actions of an individual and its 
evolution. The development of excellence 
is understood as a dynamic system adapta-
tion that intensifies in complexity through 
the interactions with the objective struc-
ture of a dominion. Thus, with increasing 
excellence, the individual will also achieve 
greater changes in the objective structure 
of self-dominion. The model takes into ac-
count the co-adaptation and co-evolution 
of the components of the Actiotope such 
as the range of actions and determinants, 
goals, subjective space of action and envi-
ronment and the interpretation of these 
components within a network. These are 
gifts and talents that are traditionally un-
derstood as attributes of an individual 
(Ziegler, 2005).

Ziegler and colleagues (Ziegler & Baker, 
2013; Ziegler, Chandler, Vialle, & Stoeger, 
2017; Ziegler, Debatin, & Stoeger, 2019) 
suggest that the regulation of endogenous 
resources is subjected exclusively to the 
subsystem of the “person”. However, even 
though exogenous resources may be used by 
the person, its supply generally depends on 
other systems (i.e. school, teachers, piers, 
educational system). They associate exoge-
nous resources with the term educational 

capital, and the term endogenous resources 
with learning capital. 

To offer empirical evidence for the model, 
we administered a low-cost instrument that 
measures two general factors: Education-
al Capital and Learning. Each factor con-
tains five subscales (i.e. educational capital: 
economic, cultural, social, infrastructure 
and didactic; learning capital: organic, ac-
tional, telic, episodic and attentional). This 
instrument is called The Questionnaire of 
Educational and Learning Capital (QELC) 
developed by Vladut, Liu, Leana-Taşcilar, 
Vialle, and Ziegler, (2013) and adapted by 
Leana-Taşcılar (2016) for teachers. First 
studies demonstrated satisfactory psycho-
metric qualities across different cultures, 
demonstrating content and construct va-
lidity (Vladut et al., 2013; Leana-Taşcılar, 
2016).

Furthermore, Vladut, et al. (2015) adapt-
ed the QELC for elementary and middle 
school students. The results show that the 
reliability of the ten QELC subscales had a 
satisfactory range. However, reliability was 
low for the subscale that measures actional 
learning capital (α = 0.62) and telic learn-
ing capital (α = 0.68). The CFA model fits to 
the data when the five forms of educational 
capacity are influenced by a latent variable 
and the remaining five forms of learning 
capacity are influenced by a second latent 
variable. 

In Israel, Paz-Baruch (2015) evaluated 
the validity of the QELC with a sample of 
187 elementary school students from Isra-
el to examine if the educational and learn-
ing capital of the students was related to 
intelligence and academic achievement. 
The study found correlations between in-
frastructure, didactic, organic, actional, 
episodic and attentional capacity. No cor-
relation was found between general intelli-



230 Validation of the Educational and Learning Capital Questionnaire (QELC)

gence and other QELC subscales. The inter-
nal consistency results and bifactorial CFA 
model confirmed the validity and reliability 
of learning and educational capital using 
the Hebrew version of the QELC. 

Based on the validity and confidence 
results obtained by the above-mentioned 
studies, this research has the objective of 
understanding the psychometric properties 
of The Questionnaire of Educational and 
Learning Capacities to validate its use on 
the Mexican population. 

Method

Participants

A convenience sampling was chosen, due 
to the availability for the application of the 
instrument, this ex post facto study recruit-
ed Mexican students from seven primary 
schools in the city of Guadalajara (n = 374), 
of which 102 students belong to the pub-
lic sector and 272 students to the private 
sector. The age of the participants was X̅ = 
11.18 (S.D. 1.36); 50.5% of the participants (n 
= 189) were women and 49.5% were men (n 
= 189) (table 1). 

Instrument 

The Questionnaire of Educational and 
Learning Capital (QELC) (Vladut et al., 
2013) is a 50 item-long self-report (e.g. I 
know from experience how to learn better), 
which is answered with a 6-point Likert-
type scale, ranging from 1 = “Strongly dis-
agree” to 6 = “Strongly agree”. The 50 items 
are grouped into 10 subscales divided into 
two factors: Educational (Economic [1, 11, 
21, 31, 41], Cultural [2, 12, 22, 32, 42], So-
cial [3, 13, 23, 33, 43], Infrastructure [4, 14, 
24, 34, 44], and Didactic [5, 15, 25, 35, 45]) 
and Learning (Organic [6, 16, 26, 36, 46], 
Actional [7, 17, 27, 37, 47], Telic [8, 18, 28, 
38, 48], Episodic [9, 19, 29, 39, 49] and At-
tentional [10, 20, 30, 40, 50]). The QELC has 
demonstrated construct validity as well as 
acceptable internal consistencies (α = .57 
<.86) in Germany, Turkey, Israel and China 
(Paz-Baruch, 2015; Vladut et al., 2013), yet 
the QELC’s psychometric properties have 
not yet been examined in Spanish-speaking 
countries.

Table 1.  Characteristics of the participants

Characteristics n %
Sex
Female 185 49.5%
Male 189 50.5%
Grade
4th grade 50 13.4%
5th grade 106 28.3%
6th grade 87 23.3%
1st middle school 97 25.9%
2nd middle school 16 4.3%
3th middle school 18 4.8%
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Analysis

To identify whether the QELC is a valid in-
strument for Mexican samples, a Confirma-
tory Factor Analysis (CFA) was carried out. 

To adapt the QELC from German to Span-
ish, we used the guidelines proposed by 
Beaton et al., (2000) for the translation and 
semantic equivalence of the items. The adap-
tation is composed by four phases: translation 
to Spanish, correspondence analysis, cultural 
adaptation and empirical adaptation. 

Prior to the CFA, frequency distributions 
of the items and subscales were reviewed 
to assess their normality. Similarly, internal 
consistency analyses were carried out us-
ing the subscales reported by the authors. 
Complementary to analyzing the factorial 
solution of Vladut et al., (2013), we present 
the analysis when constraining to a single 
factor instead of two, as well as using the 10 
subscales as first-order factors and the Ed-
ucational and Learning scales as second-or-
der factors. 

Given the absence of negative multivari-
ate kurtosis and approximate multivariate 
normality, the CFA were carried out using 
the default Maximum Likelihood estima-
tor and fit was assessed using the following 
indices: For absolute fit we used the χ² sta-
tistic, where a non-significant discrepancy 
value is expected; for close fit we used CFI, 
TLI and GFI, where values   above 0.9 indi-
cate good fit and values above 0.95 indicate 
excellent fit (Abad et al., 2011; Hair et al., 
1999). To evaluate acceptable error values, 
we used the SRMR and the RMSEA; SRMR 
values < 0.10 are considered acceptable, 
whereas for RMSEA values   < 0.08 indicate 
an acceptable fit, and values < 0.05 indicate 
very good fit. To quantify fit discrepancy 
between models, we used the AIC (Akaike 
Information Criterion) and BIC (Bayesian 

Information Criterion) as comparative cri-
teria, where smaller values indicate better 
fit (see table 2) (Browner & Crudeck, 1993; 
Byrne, 2001; Littlewood & Bernal, 2011; 
Moral, 2006). Additionally, the Average Vari-
ance Extracted (AVE) and the Composite 
Reliability Index (CRI) were calculated. Val-
ues of AVE  > 0.5 indicate an adequate per-
centage of explained variance and, values of 
CRI > 0.7 are sufficient (Hair et al., & Black, 
1999). Preliminary analyses were carried 
out in SPSS V.25 and the CFA was performed 
in AMOS V.24. 

RESULTS

Analysis of normality and internal 
consistency

Although only seven items presented 
non-significant Shapiro-Wilk values, none 
of the items or subscales presented asym-
metry or kurtosis values greater than the 
cut-off points (|2| and |6| respectively), 
which suggests approximately normal dis-
tributions. With the exception of “Econom-
ic”, the subscales showed moderate to high 
internal consistencies (α=0.79 < 0.86) and 
the consistencies of the factors were excel-
lent: Educational (α = 0.94) and Learning (α 
= 0.96). Item 31 (i.e. “I think my education is 
very expensive”) had a low total correlation 
with the rest of the items in the “Economic” 
subscale (r = 0.21), which threatened inter-
nal consistency. By eliminating this item, 
the internal consistency reached accept-
able levels (α = 0.59 to α = 0.64). Subsequent 
analyses were run including and excluding 
item 31 as a sensitivity analysis, yet fit indi-
ces, determination coefficients and internal 
consistency always favored the exclusion of 
this item from the analyses.
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Confirmatory Factor Analysis

The CFA was carried out using the factorial 
solution reported by Vladut et al., (2013), 
where five subscales correspond to each 
of the two factors (Educational and Learn-
ing). We complementarily ran an analysis 
constraining all subscales to one factor, and 
another model with second order factors 
where each subscale is estimated as first or-
der latent factors. 

 The original model by Vladut et al., (2013) 
demonstrates close fit as well as moderate 
levels of error (see Table 2: Model 1). Mod-
ification indices do not suggest cross-load-
ings, all factorial loadings are significant, 
latent variables present significant varianc-
es and the variances explained for the sub-
scales are high (R² = 0.41 < 0.89) (see figure 
1). Given the high correlation between both 
factors, another analysis was run linking 
the 10 subscales to a single factor but the 
chi-squared fit index demonstrated a sig-

Figure 1.  Questionnaire of Educational and Learning Capital (QELC) (Vladut et al., 2013). Model 4:  

 Original factorial solution with two Modification Indices.

Source: Original work based on AMOS output
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nificantly worse fit when compared to the 
first model Δχ (1) = 31.62 p <.000, ruling out 
this alternative (see Table 2: Model 2). 

To improve the fit of the original model, 
the analysis was rerun adding the Lagrange 
multiplier with the largest coefficient (co-
variance between the errors of the Cultural 
and Social subscales of the Educational fac-
tor) and subsequently with the modification 
index presenting the greatest magnitude for 
the other factor (covariance between the 
errors of the Episodic and Actional sub-
scales, now from the Learning factor). Both 
additions significantly improved absolute 
fit (Δχ(1) > 3.84 in both cases), increased 
close fit and decreased residual errors 
with respect to the previous model (High-
er CFI, TLI, and GFI, lower SRMR, RMSEA 
as well as AIC and BIC). Our fourth model 
presented excellent close fit, as well as ac-
ceptable levels of error (see Table 2: Model 
4). Although it does not present absolute 
fit, the discrepancy is probably due to the 
absence of strictly normal data. Despite our 
approximately normal univariate distribu-
tions, small fluctuations in bias and kurto-
sis would violate the assumption of multi-

variate normality posed by the Maximum 
Likelihood estimator, which represents an 
obstacle in approaching absolute fit (Cur-
ran et al., 1996).

Complementarily, each subscale was in-
dependently analyzed as a first order factor 
to later be combined and thus validate the 
instrument with first and second order fac-
tors. To avoid an overfitting of the sample, 
only two Lagrange multipliers were allowed 
per subscale. The fit indices for these analy-
ses are presented in Table 3. 

All first-order factors presented absolute 
fit and low levels of error. Additionally, ad-
equate values   of variance extracted (0.5 
<AVE) as well as composite reliabilities (0.7 
<CRI) were observed in all the factors, ex-
cept the Economic factor (even without item 
31). When estimating the second-order fac-
tor “Educational”, only the Cultural, Social 
and Didactic sub-factors were formed. In 
contrast, Economic and Infrastructure are 
presented as Heywood cases (Byrne, 2001) 
(i.e. Negative variances and factor loadings 
greater than one). In a base model with only 
the 5 first-order factors, the correlations be-
tween factors were unexpectedly high (r = 

Table 2.  Fit indices from the Confirmatory Factor Analyses

Model χ² gl p CFI TLI GFI SRMR RMSEA AIC BIC

Model 1: QELC 138.5 34 .0001 .97 .96 .92 .02
.091***     

[.075- .11]
180.6 263.09

Model 2: QELC single factor 170.2 35 .0001 .96 .95 .91 .03
.102*** 

[.09- .12]
210.7 289.27

Model 3: Model 1 with one M.I. 95.3 33 .0001 .98 .97 .95 .02
.071*

[.055- .088]
140.7 249.05

Model 4: Model 1 with two M.I. 83.5 32 .0001 .98 .98 .96 .02
.066

[.049- .083]
131.5  221.83

  

Note: M.I.= Modification Index.
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0.65 < 0.97 vs. r = 0.55<.83 when they were 
sumscales) and even aberrant for the pairs 
Infrastructure with Didactics (r = 1,001) and 
Economic with Infrastructure (r = 1,006), 
which suggests multicollinearity and a poor 
specification of the model where each of the 
10 indicators are treated as a first-order fac-
tor. The second order factor “Learning” pre-
sented the same problem since the Actional 
and Attentional factors were also presented 
as Heywood cases. In the base model, cor-
relations between factors were still higher 
than for the previous factor (r = 0.86<.99 vs. 
r = 0.73 < 0.86 when they were sumscales), 
and the correlation between the Actional 
and Episodic pair was aberrant (r=1.003), 
also suggesting multicollinearity and a poor 
specification of the model if the subscales 
are taken as first order factors. In this sense, 
the original factorial solution reported by 

Vladut et al. (2013) presented construct 
validity in this Mexican sample, as well as 
moderate and high levels of internal consis-
tency.

Discussion

Nowadays, nations strive to provide some of 
the development standards to produce sci-
entists in different fields. Thus, these coun-
tries attempt to discover gifted children and 
present them with adequate attention to 
help them to be creative in the future (Oli-
mat, 2010)

In Mexico, the identification of children 
with high capacities and the attention given 
to them has had important developments. 
However, the actions employed in this 
country and other parts of the world are 

Table 3  Fit indices for first-order factors 

Factor χ² gl p CFI TLI GFI SRMR RMSEA AVE CRI

Educational Capital         

Economic 2.01 2 .365 1.00 1.00 .99 .01 .004 [.000- .103] .37 .67

Cultural 5.30 3 .151 .99 .98 .99 .01 .045 [.000- .107] .51 .77

Social 6.45 3 .091 .99 .98 .99 .01 .056 [.000- .115] .65 .84

Infraestructure 5.46 5 .362 .99 .99 .99 .01 .016 [.000- .075] .68 .85

Didactic 1.56 5 .906 1.00 1.00 .99 .00 .000 [.000- .029] .68 .85

 

Learning Capital

Organic 5.50 5 .357 .99 .99 .99 .01 .000 [.000- .029] .67 .85

Actional 1.72 3 .632 1.00 1.00 .99 .00 .000 [.000- .070] .62 .83

Telic 5.36 3 .147 .99 .98 .99 .01 .046 [.000- .108] .61 .82

Episodic 2.85 4 .582 1.00 1.00 .99 .01 .000 [.000- .067] .68 .85

Atttentional 4.40 3 .221 .99 .99 .99 .01 .000 [.000- .029] .56 .80

 

Note: AVE=Average Variance
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still insufficient. Efforts are isolated, and 
previously generated resources and experi-
ences are underutilized (Valadez, 2019). In 
Mexico the identification and evaluation of 
these students is frequently expensive due 
to parents, professors and specialists imple-
menting different resources. Identification 
is through exploratory activities by teachers 
and through products of the children’s ap-
titudes. Meanwhile evaluation is a series of 
standardized psycho-pedagogical tests that 
include the application of intelligence tests, 
creativity and socialization. 

As was mentioned earlier, there are var-
ious models of explanation and giftedness 
and talent. However, none of them are ca-
pable of encompassing, with all of its inter-
actions, a definition, a study method and an 
educational proposal, that matches all of 
the realities of society (Ziegler et al., 2013). 

However, the Actiotope Model of Gifted-
ness is a systemic model with a focus on di-
rected actions towards objectives concern-
ing the development of abilities. As such, 
the development of talents and extraordi-
nary achievements is considered an intel-
ligent adaptation to environmental stimuli 
(Vladut et al., 2015). 

Instead of identifying individuals through 
classic cognitive methods (tests of intelli-
gence coefficients), it analyzes the route of 
entry that learning and excellence will have 
(Leana-Taşcılar, 2016). These resources are 
partially found in the student (endogenous 
resources) and partly found outside of the 
student (exogenous resources). 

Ziegler et al. (2017) suggest that the reg-
ulation of endogenous resources is subject 
exclusively to the “person” and that the per-
son can use exogenous resources. Their pro-
vision generally depends on other systems. 
Thus, they associated the term of learning 
capital with endogenous resources. Based 

on this model, Vladut et al. (2013) devel-
oped a questionnaire that is a quantitative 
economic measurement instrument that 
allows for large-scale surveys on students. 
The resulting instrument, the QELC, in-
cludes only 50 items grouped into 10 sub-
scales ( five for educational capital and five 
for learning capital), and was designed as 
transculturally applicable product (Lea-
na-Taşcılar, 2016).

The objective of this study was to under-
stand the psychometric properties of the 
QELC instrument to validate the theoretical 
assumptions of the Actiotope Model of Gift-
edness in the Mexican population. However, 
this study was not without limitations. The 
sample was collected from seven schools 
in Guadalajara through non-probabilistic 
methods meaning our results should be 
interpreted in light of these conditions and 
its generalizations should be done with cau-
tion. 

Once the items were adapted from the 
original scale through the direct translation 
method, we modified the items in the eco-
nomic subscale from the education capital 
with the help of the authors of the question-
naire. The changes were requested because 
the perception of insecurity in Mexico re-
garding violence is a public problem that 
makes the people’s quality of life more vul-
nerable. In Mexico, more than half (66.1 %) 
of the populations feels insecure in the state 
in where they live. This has stopped people 
from doing everyday activities, which has 
repercussions on social recreation and re-
laxation, and inhibits social cohesion, even 
generating fear when providing information 
on personal economy ( Jasso, 2013).

Afterwards we revised the psychomet-
ric properties of the instrument through 
confirmatory factor analysis. We found ev-
idence for satisfactory psychometric prop-
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erties, which confirms the construct validi-
ty of the QELCS’s original factorial solution 
proposed by Vladut et al., (2013) in Mexico. 
However, we observed difficulties regarding 
the Economic factor, particularly with the 
adjustment of item 31. 

We tested three distinct factorial solu-
tions: 1) the original model proposed by the 
authors, 2) A single latent factor model, and 
3) an exploratory model devised from using 
the 10 sumscales as first-order latent fac-
tors which belong to two second-order fac-
tors. Our results support the original model 
with two covarying first-order factors and 
ten sumscales based on 49 items (not the 
original 50, as we eliminated item 31 due to 
reliability purposes). By eliminating item 31 
(i.e., “I think that my education is very ex-
pensive”) we obtained better psychometric 
propertied. This is because the subfactor 
“Economic” of educational capital is strong-
ly related to exogenous resources and close-
ly linked to the violent conditions of Mexico 
such as kidnapping, theft and organized 
crime. However, all in all the QELC demon-
strates satisfactory psychometric qualities 
in the Mexican context and provides a valid 
representation of the existing relationships 
between the variables that make up the ed-
ucational and learning capitals for high-ca-
pacity elementary school students in Gua-
dalajara, Mexico.
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Abstract: 
Feedback is highly recommended in educational settings and can deliver valuable information 
to guide one’s learning efforts. However, it can—but does not need to—lead to detrimental ef-
fects on learners’ motivation and emotions. The response should be moderated by the individ-
ual’s attitudes, experiences, abilities and many other aspects which can be subsumed in the 
concept of educational and learning capital. This study investigated the effects of random feed-
back on a reasoning test, measuring the participants’ subsequent cognitive, metacognitive, mo-
tivational and emotional responses. Initially, we assessed their educational and learning capital 
to analyze direct and moderating effects on the responses. Results showed that feedback effects 
were not as strong as expected while educational and learning capital exerted strong direct ef-
fects. Moderating effects were verified for only some responses.

Keywords: 
Educational and learning capital, feedback, performance, motivation, emotion
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Moderating Effects of Educatio-
nal and Learning Capital on the 
Consequences of Performance 
Feedback

Feedback is omnipresent in our educational 
system as well as in our workplaces; it can 
be summative or formative, mandatory or 
optional, delivered in various forms and at 
different frequencies. In the educational 
context, it often serves as a teaching tool 
that is anticipated to have an effect on the 
future performance of the learner. Howev-
er, the effects can extend beyond changing 
performance, for example by influencing 
the learner’s motivation, expectations, or 
emotional state (e.g., Bangert-Drowns, Ku-
lik, Kulik, & Morgan, 1991; Kluger & DeNisi, 
1996; O’ Leary & O’ Leary, 1977). The cur-
rent study sought to determine the effects 
of feedback in a university learning context 
and how these effects could be moderated 
by the students’ resources, namely their ed-
ucational and learning capital.

Effects of Feedback

The body of evidence on the effects of feed-
back is inconsistent. On the one hand, feed-
back has been shown to improve learning 
performance (e.g., Jacobs, 2002; Krause & 
Stark, 2004) and, if given in an informative 
manner, it can increase the learner’s intrin-
sic motivation (e.g., Deci, Koestner & Ryan, 
2001; Sansone, 1986). Indeed, Hattie’s (2009) 
meta-analysis of learning success in the 
school system concluded that feedback was 
one of the most important instruments to 
support learning processes (10th of 100+). 
On the other hand, no effects or even neg-
ative effects of feedback on the learning 
process can be found (e.g., Jacobs, 2002; 

Kluger & DeNisi, 1996). For example, Kluger 
and DeNisi (1996) found that feedback that 
diverted the learner’s attention to their 
self-concept—such as praise, verbal feed-
back and feedback that could threaten the 
self-concept—can lead to negative effects 
because the learner’s cognitive resources no 
longer concentrated solely on the task, but 
also on themselves. Further, strong emo-
tional reaction can hinder performance. In 
contrast to this, feedback that focuses on 
the task level should have more positive ef-
fects on performance.

According to learning theories, feedback 
can have cognitive (e.g., performance stan-
dards), metacognitive (e.g., validation of 
self-evaluation) and motivational effects 
(e.g., higher motivation; cf. Krause, 2007; 
London, 2002, 2003). These three effect 
groups (cognitive, metacognitive and mo-
tivational) are highly connected with each 
other in theory, so that an empirical dif-
ferentiation may be challenging (Krause, 
2007). Constructivist approaches also con-
sider feedback effects on emotions (e.g., 
anxiety; cf. Kluger & DeNisi, 1996).

We will outline the different effects of 
feedback on (a) cognition, (b) metacogni-
tion, (c) motivation and (d) emotion in the 
following.

Feedback Effects on Cognition

Feedback has a diagnostic function, it helps 
one to clarify misunderstandings and to 
identify gaps in knowledge and skills, and it 
also indicates one’s strengths and can em-
phasize the possible areas of improvement 
(Krause, 2007). In addition, if feedback is 
perceived as useful, it has a positive effect 
on achievement (Harks, Rakoczy, Hat-
tie, Besser, & Klieme, 2014). For example, 
the study of Balzer, Doherty and O’Con-
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nor (1989) shows that cognitive feedback 
improves the performance on judgment 
tasks. Further, the study of Vollmeyer and 
Rheinberg (2005) shows, that feedback im-
proves cognitive performance: the feedback 
group had gained more knowledge than the 
no-feedback group.

Feedback Effects on Metacognition

Studies on feedback effects on metacogni-
tion have often considered metacognitive 
judgments (e.g., Geurten & Meulemans, 
2016), self-regulated learning (e.g., Butler 
& Winne, 1995), and metacognitive skills 
(e.g., Molin, Haelermans, Cabus, & Groot, 
2020). Consequently, feedback can validate 
judgements. Evaluations from others can 
stimulate the deliberate reflection of one’s 
self (self-judgements) and of one’s errors 
(error-judgments). In the context of teach-
ing, error-judgements are particularly inter-
esting, as coping with failure is relevant for 
self-regulated learning.

Coping with failure means not giving up 
after failure, but instead trying to regain 
control of the situation and to initiate new 
actions to attain the desired goal (Man-
tzicopoulos, 1990; Mietzel, 2005; Newton 
& Keenan, 1985). Dresel, Schober, Ziegler, 
Grassinger and Steuer (2013) differentiate 
two types in coping with failure: the affec-
tive-motivational adaptivity of error reac-
tions (e.g., preservation of positive affects) 
and the action adaptivity of error reactions 
(e.g., adjusting learning activities in order 
to cope with the error). For both these er-
ror reactions, feedback is needed in order to 
handle errors and to be able to learn from 
errors.

Feedback Effects on Motivation

Based on previous findings, Vollmeyer and 
Rheinberg (2005) recommend teachers to 
use feedback, not only because it provides 
the learner with information, but also be-
cause feedback is beneficial for one’s mo-
tivation. Many studies have investigated 
effects of (negative) feedback on intrinsic 
motivation (e.g., Fong, Patall, Vasquez, & 
Stautberg, 2018). However, effects of feed-
back on self-confidence and implicit per-
sonality theories are also of interest in the 
motivational context.

The self-concept of one’s abilities com-
prises the assumptions of the level of one’s 
abilities, which depend significantly on 
the attribution of learning outcomes (e.g., 
Weiner, 1986). Attribution can be steered 
by feedback, helping students to find the 
reasons for their positive or negative learn-
ing outcome. It is favorable for motivation 
to attribute successful learning outcomes 
to high abilities and personal effort, and in 
turn attribute failure to little effort (Dresel 
& Ziegler, 2006). Further, the attribution 
of failure to one’s insufficient abilities is 
non-beneficial for motivation in general 
and the self-concept in particular (Dresel & 
Ziegler, 2006). The latter also plays a signif-
icant role for successful learning outcomes, 
and therefore many training concepts fo-
cused on fostering a positive self-concept, 
however, the outcomes were limited be-
cause beliefs about the modifiability of one’s 
abilities were neglected by such trainings 
(Dresel & Ziegler, 2006).

Therefore, in addition to considering 
self-concept, it is important to assess and 
to provide feedback according to the differ-
ent implicit personality beliefs, especially 
the beliefs about the modifiability of one’s 
abilities that individuals might have (e.g., 
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Dweck, 1999). According to this, individu-
als perceive their abilities and intelligence 
either as stable (entity view) or recognize 
them as adaptable (incremental view). For 
example, Mueller and Dweck (1998) found 
out that praising children for being smart 
would probably favor the development of 
a fixed mindset (entity view), which implies 
that these children would be less persistent 
after failure and their learning outcomes 
would worsen. In contrast, if children were 
praised for their hard work, this would pro-
mote the development of a growth mindset 
(incremental view), which entails the belief 
that they are able to improve after failure, 
thus leading to more persistence and better 
learning outcomes.

In contrast to Dweck’s theory (e.g., 1999, 
2006), Ziegler and Stoeger (2010) consid-
ered it necessary to refine the distinction 
between entity view and incremental view. 
They assume that the entity view only shows 
negative consequences if a person shows 
ability deficits, but has positive consequenc-
es if a person shows high abilities. Further-
more, Ziegler and Stoeger (2010) give an 
overview on the literature on self-theories 
pointing out the benefits of maintaining the 
stability of positively judged aspects of one’s 
self. For instance, higher levels of self-con-
fidence are not only associated with higher 
achievement, but also with better learning 
processes, and more adaptive behavior (e.g., 
Dweck, 1999; Gist & Mitchell, 1992; Pajar-
es, 1996). Following this line of thought, 
Ziegler, Fidelman, Reutlinger, Vialle, and 
Stoeger (2010) proposed two beliefs about 
one’s own learning: believing in the stability 
of one’s abilities and believing in the modifi-
ability of one’s ability deficits. A stability be-
lief refers to the conviction that one’s learn-
ing reliably leads to success across a wide 
variety of situations and, thus, the result of 

one’s learning is stable. Modifiability beliefs 
regarding one’s ability deficits allow for im-
provement through learning and therefore 
make future success possible. 

Feedback Effects on Emotion

Emotions also play an important role in 
the context of learning processes and their 
outcomes. Performance-related emotions 
should be considered in teaching (Pekrun, 
Elliot, & Maier, 2006) and therefore also in 
feedback situations. Yet, there has been lit-
tle research on this topic (Värlander, 2008). 
Tennant (1997) draws attention to the fact, 
that once emotions are aroused, they can-
not be turned off that easily, and they might 
hinder the learning process for days.

A perfect example is anxiety, possibly 
one of the strongest basic human emo-
tions. According to the Yerkes-Dodson-law, 
performance increases with physiological 
or mental arousal, but only up to a certain 
point (e.g., Yerkes & Dodson, 1908). When 
anxious feelings overly dominate, especial-
ly in achievement situations, they can be 
dysfunctional towards learning outcomes. 
Kluger and DeNisi (1996) define anxiety as 
the “evaluation of a threat to the goals of 
the self, combined with a tendency to act to 
terminate the threat” (p. 267). Taking action 
to terminate the threat requires resources. 
Hence, feedback-induced emotion may in-
fluence the way the individual’s available 
resources are used (Kluger & DeNisi, 1996). 

According to self-enhancement theo-
ries, when faced with self-esteem relevant 
information, such as the case of feedback 
on one’s performance, individuals tend to 
protect or increase their self-esteem (Pe-
terson, Stahlberg, & Dauenheimer, 2000; 
Sedikides & Strube, 1995). When facing 
negative feedback, individuals tend to avoid 
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or reinterpret this information, in order to 
protect their self-esteem and to avoid nega-
tive emotions, such as anxiety. In contrast to 
self-enhancement theories, self-consistency 
theories (e.g., Swann, 2011) have a different 
explanatory approach whereby individuals 
tend to preserve the consistency of their 
self-attitudes. This implies that individuals 
with a positive self-esteem will prefer posi-
tive feedback, and that those with a negative 
self-esteem will prefer negative feedback. 
Empirical evidence for both approaches can 
be found, the effects depend on characteris-
tics of the feedback ( feedback design) and 
on personal characteristics of the learner 
(see section on moderating factors on feed-
back effects).

Our study focused on concepts from all 
four groups of feedback effects: (a) cogni-
tive, that is, cognitive performance after 
feedback; (b) metacognitive, that is, coping 
with failure in two ways, namely adapting 
affective-motivationally to the failure and 
adapting one’s actions after failure; (c) moti-
vational, that is, self-confidence and stabil-
ity/modifiability beliefs after feedback; and 
(d) emotional outcomes, that is, anxiety. 
This comprehensive overview of the feed-
back effects is the basis to determine pos-
sible moderating effects of resources which 
will be outlined next.

Moderating Factors on Feedback 
Effects

In the following sections, we will describe 
why the different effects of feedback on the 
learner and the learning outcomes can be 
explained by feedback design and through 
personal characteristics of the feedback re-
cipient. 

Feedback Design

Feedback design contains many different 
aspects, including form, content, timing, 
accuracy, reference norm and presentation 
mode of the feedback.

Feedback Forms

Some literature on feedback differentiates 
several forms of feedback (e.g., Jacobs, 2002; 
Kulhavy & Stock, 1989). Arguably, the most 
important differentiations are: knowledge 
of results (information about the achieved 
results), knowledge of correct results (in-
formation about the correctness of results), 
answering until correct (the learner has 
to try giving the answer until reaching the 
correct one), and elaborated feedback (ad-
ditional information, for example, why the 
answer is correct or false). Elaborated feed-
back is more effective for subsequent per-
formance than the other forms of feedback, 
particularly regarding complex tasks (Ban-
gert-Drowns et al., 1991; Collins, Carnine & 
Gersten, 1987; Krause & Stark, 2004). 

Feedback Content

Feedback information can refer to one’s 
performance in a task or refer to oneself, 
such as personal development, or a com-
bination of both. According to Kluger and 
DeNisi (1996), the effectiveness of feedback 
decreases as the feedback information be-
comes more self-orientated and through 
this, the attention of the feedback recipi-
ent moves away from task content towards 
themselves.
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Feedback Timing

A further distinction can be made based on 
the timing of feedback. The terms “immedi-
ate” and “delayed” feedback are not precise-
ly defined (Dempsey, Driscoll, & Swindell, 
1993). Immediate feedback, for example, 
can be given after each item or after finish-
ing the test, while delayed feedback can be 
given after a fixed time interval, such as a 
few seconds after finishing the test or after 
one week. According to the meta-analyses 
of Kulik and Kulik (1988), immediate feed-
back is on average slightly more effective for 
learning outcomes than delayed feedback. 
This positive effect of immediate feedback 
is stronger for simple tasks such as learning 
new words in a foreign language. When it 
comes to more complex tasks such as com-
prehending the content of a text, however, 
delayed feedback is more effective.

Feedback Accuracy

Feedback can be genuine, meaning the ac-
tual performance is fed back, or it can be 
fake, meaning a false performance is fed 
back. In cases of random feedback, which 
might be given to avoid performance levels 
confounding with feedback effects, special 
attention should be paid to accuracy so that 
the feedback can either match or mismatch 
the actual performance. Therefore, addi-
tional control variables are in order, such 
as assessing participants’ awareness of the 
(in-)accuracy (e.g., Shibata, Yamagishi, Ishii, 
& Kawato, 2009) or asking for their perfor-
mance judgements to assess their feedback 
expectation (e.g., Alloy & Abramson, 1979; 
Sedikides, Campbell, Reeder, & Elliot, 1998).

Feedback Reference Norm

When giving feedback, one can choose 
among (or also combine) the three different 
reference norms: criterial, individual and 
social reference norm (Krause, 2007). Many 
feedback studies use the criterial reference 
norm, where the content of feedback is 
orientated at the learning objective. When 
choosing the individual reference norm, 
feedback is orientated at the individual 
development in a learning domain. Using 
the social reference norm, students receive 
feedback on how good their individual per-
formance was compared to other students. 
Findings show that, when using the criterial 
or the individual reference norm, feedback 
can be accepted more easily, than when 
using the social reference norm (Kopp & 
Mandl, 2014).

Feedback Presentation Mode

Feedback can be received face-to-face 
from others, such as teachers, other stu-
dents, or researchers, or it can be received 
by non-person means, such as paper-pen-
cil-based or computer-based feedback. Fur-
ther, feedback can be presented in written, 
graphic or audible form. Findings suggest 
that, face-to-face feedback is easier to ac-
cept, because there is the possibility to re-
quest more information (Krause, 2007).

Personal Characteristics of the Feed-
back Recipient

As mentioned above, it is not only the feed-
back’s design but also the personal charac-
teristics of the feedback recipient that are 
important in order to explain the different 
effects of feedback on the learner and their 
learning outcomes. Several studies show 
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that feedback is often received sub-opti-
mally (e.g., Anderson, Kulhavy, & Andre, 
1971; Hancock, Thurman, & Hubbard, 1995; 
Jacobs, 2000; Jacoby, Troutman, Mazursky, 
& Kuss, 1984, Stark, 2001). These findings 
imply that conscious feedback reception 
is highly dependent on variables of the 
feedback recipient, like prior knowledge, 
cognitive resources, metacognitive control 
strategies, interest, motivation, feedback 
acceptance, negative emotions and per-
sonal preferences for a learning subject etc. 
Considering the large number of possible 
personal variables that can have an influ-
ence on the learner’s feedback reception, 
we will discuss only some of these variables.

Learner’s prior knowledge

The findings of Jacoby et al. (1984) show 
that students with a higher level of prior 
knowledge can implement the feedback 
more easily than students with lower levels 
of prior knowledge. Further, students with 
lower levels of prior knowledge need more 
complex forms of feedback (e.g., elaborated 
feedback), while for students with higher 
levels of prior knowledge simple forms of 
feedback (e.g., knowledge of result) are suf-
ficient (Hanna, 1976).

Learner’s motivation and feedback 
acceptance

Several studies show that in order for feed-
back to work, feedback information must 
be processed and used by the feedback 
recipient (Bangert-Drowns et al., 1991; 
Hancock, Thurman, & Hubbard, 1995). 
Bangert-Drowns and colleagues (1991), 
for example, refer to a mindful reception 
of feedback, whereby the individual con-
sciously receives the feedback. This requires 

an adequate level of motivation (Kulhavy, 
1977). Furthermore, the learner’s feedback 
acceptance is important, meaning the cred-
ibility of feedback or to what extent the 
feedback is in accordance with the learner’s 
own performance judgements or feedback 
expectations. For example, some studies 
have demonstrated that people tend to de-
value feedback, when it is worse than they 
expected (Alloy & Abramson, 1979; Sedik-
ides et al., 1998).

Considering the large number of possible 
influences on the learner’s feedback recep-
tion, we will try to assess this comprehen-
sively with the concept of educational and 
learning capital.

The Possible Role of Educational 
and Learning Capital 

Before introducing the concept of educa-
tional and learning capital, we first have to 
describe the term ‘actiotope’. Ziegler, Vialle 
and Wimmer (2013) define one’s actiotope 
as comprising the individual and the ma-
terial, social, and informational environ-
ment with which the individual interacts. 
Depending on the quality of this interplay 
between individual and environment, an 
individual delivers different performances. 
In order to attain any goal, resources are 
helpful and often necessary. In the case of 
learning goals or striving towards better 
performance levels, learning resources are 
required. Ziegler and Baker (2013) differen-
tiate between exogenous and endogenous 
learning resources, depending on where 
in an actiotope the resources are situated: 
either in the environmental component of 
an actiotope (i.e., exogenous resources, also 
termed educational capital) or in the indi-
vidual component of an actiotope (i.e., en-
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dogenous resources, also termed learning 
capital). Furthermore, Ziegler and Baker 
(2013) distinguish five different forms of ed-

ucational and five different forms of learn-
ing capital. For definitions, illustrations and 
examples of the ten capitals see Table 1.

Table 1 Definitions, Illustrations and Sample Items of the Five Forms of Educational Capital and  
 the Five Forms of Learning Capital

Type of 
capital Definition Illustration Sample item

Educational capital

Economic 
educational 
capital

Economic educational capital is 
every kind of wealth, possession, 
money or valuables that can be 
invested in the initiation and 
maintenance of educational and 
learning processes.    (p. 27)

Economic educational capital can 
be used as a targeted support for 
students, to pay for stimulating 
educational games, for appropriate 
tutors and mentors, or even for the 
higher public transportation fee to 
a good university in a distant area.

My family 
is willing to 
spend more 
money than 
others for 
learning.

Cultural 
educational 
capital

Cultural educational capital 
includes value systems, thinking 
patterns, models and the like, 
which can facilitate - or hinder - 
the attainment of learning and 
educational goals. (p. 27)

Are male students who want to 
become a primary school teacher 
seen in the same light as the female 
students who aspire the same 
position? What about professor 
for physics: what is the common 
gender issue about this topic in 
your country?

In my social 
environment 
learning is 
considered 
to be very 
important.

Social 
educational 
capital

Social educational capital includes 
all persons and social institutions 
that can directly or indirectly 
contribute to the success 
of learning and educational 
processes. (p. 28)

Social resources can be needed 
in order to gain access to specific 
learning environments (e.g., 
scholarships, networks) or in order 
to improve/establish learning 
conditions (e.g., supportive partner, 
supportive friends).

My friends 
and my family 
support me in 
my learning.

Infrastructural 
educational 
capital

Infrastructural educational capital 
relates to materially implemented 
possibilities for action that permit 
learning and education to take 
place. (p. 28)

Infrastructural capital implies the 
availability of libraries and learning-
medias in schools and universities, 
which can support the development 
of interests and facilitate good 
learning conditions.

I have optimal 
learning 
opportunities.

Didactic 
educational 
capital

Didactic educational capital 
means the assembled expertise 
involved in the design and 
improvement of educational and 
learning processes. (p. 29)

Didactic educational capital has 
increased over the last decades, 
due for example to better 
organised teaching techniques and 
pedagogically improved learning 
feedback. This is shown in rises in 
performance levels in all domains. 
For example if the IQ-Test wouldn’t 
be continually adjusted, then the 
average IQ would be much higher 
in the recent decades (e.g., Flynn, 
2007).

I use 
suggestions 
and tips on 
how I learn 
best.
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Learning capital

Organismic 
learning 
capital

Organismic learning capital 
consists of the physiological and 
constitutional resources of a 
person. (p. 29)

The availability of organismic 
learning capital is important not 
only for physiological activities, but 
also for cognitive activities needed 
for study achievements (Bellisle, 
2004; Gottfredson, 2004).

My very good 
physical 
condition is a 
good basis for 
my continuous 
learning.

Actional 
learning 
capital

Actional learning capital means 
the action repertoire of a person 
- the totality of actions they are 
capable of performing. (p. 30)

The current available action 
repertoire is a good predictor for 
future performance (Ziegler, 2008). 

I always know 
exactly what I 
can learn.

Telic       
learning 
capital

Telic learning capital comprises 
the totality of a person’s 
anticipated goal states that offer 
possibilities for satisfying their 
needs. (p. 30)

Telic learning capital is the 
availability of functional goals for 
the learning process, like planning 
the next learning step under good 
physical conditions (the importance 
of rest periods).

I have set 
myself the 
learning goal 
to learn more 
and more.

Episodic 
learning 
capital

Episodic learning capital concerns 
the simultaneous goal- and 
situation-relevant action patterns 
that are accessible to a person. 
(p. 31) 

If a student speaks fluently English 
as a foreign language, this does not 
imply, that this student will always 
say the “right” thing when asked 
questions by the professor in an 
English seminar.

Due to various 
experiences, 
I know how I 
can achieve 
outstanding 
success.

Attentional 
learning 
capital

Attentional learning capital 
denotes the quantitative and 
qualitative attentional resources 
that a person can apply to 
learning. (p. 31)

If students spend a lot of their 
time on leisure activities, such 
as chatting with friends then the 
quantitative attentional resources 
for learning can be diminished. The 
attentional quality can be reduced 
if students do not have a quiet 
work place for studying at home. 

I can 
concentrate 
without 
distractions on 
my learning for 
university.

Note. All definitions are quotes from Ziegler & Baker (2013); all sample items are from the QELC (Vladut et al., 
2013);

Educational and learning capital have 
already been shown to be associated with 
high performance levels and effective 
learning processes (Debatin, Hopp, Vialle, 
& Ziegler, 2015; Harder, O’Reilly, & Deba-
tin, 2018; Harder, Trottler, Vialle, & Ziegler, 
2015; Vladut, Liu, Leana-Taαcilar, Vialle, & 
Ziegler, 2013; Vladut, Vialle, & Ziegler, 2015; 
Ziegler & Baker, 2013; Ziegler, Debatin, & 
Stoeger, 2019; Ziegler & Phillipson, 2012). 
According to their positive role in an actio-
tope and in learning processes, resources 
should also help in dealing with feedback. 
Of particular interest is the case of negative 
feedback. For example, having a supportive 

environment and favorable dispositions 
should buffer the potentially crushing ef-
fect of negative feedback. A learner with a 
lot of educational and learning capital at 
their disposal should be able to maintain 
their motivation, adapt to the experience of 
failure affectively and through reorganizing 
their actions for upcoming performance 
situations; and, the learner should remain 
self-confident instead of becoming anx-
ious because they trust their endogenous 
resources as well as the environment’s sup-
port. By contrast, the lack of those resources 
should make a learner susceptible to giving 
up after failure, developing anxieties, and 
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so on. In the case of positive feedback, high 
levels of resources should help the learner 
to embrace their success and continue to 
perform successfully. However, this task 
should not be nearly as demanding as being 
confronted with a personal failure.

Given the width of the concept, we pos-
it that educational and learning capital 
should be a valid conceptualization of the 
moderating circumstances, which either 
lead to positive or negative outcomes after 
feedback.

Current Study and Research 
Questions

The current study investigated feedback ef-
fects on (a) cognitive, (b) metacognitive, (c) 
motivational and (d) emotional outcomes. 
As not all potential variables could be ex-
amined, we focused on (a) cognitive per-
formance after feedback, (b) coping with 
failure in two ways, namely adapting affec-
tive-motivationally to the failure and adapt-
ing one’s actions after failure. Subsequently, 
we examined (c) self-confidence and stabil-
ity/modifiability beliefs after feedback and 
(d) anxiety. We presented students with a 
piece of random feedback after a cognitive 
test they had taken one week before and 
also took into consideration their judge-
ments on their pretest performance to ac-
count for the feedback’s credibility. Finally, 
we wanted to determine the moderating 
role of educational and learning capital on 
the feedback effects as this concept cap-
tures not only characteristics of the learn-
er that are known to moderate feedback 
effects, but also the resources within their 
environment comprehensively.

Our research questions were threefold. 
As the effects of feedback depend on mul-

tiple moderating variables, feedback does 
not necessarily lead to an improvement 
of performance or change motivation and 
emotion in a desired direction. Therefore, 
the first aim of our study was to analyze 
whether different feedback leads to differ-
ent reactions in cognitive, metacognitive, 
motivational and emotional outcomes. In 
general, we assumed that the more nega-
tive the feedback experience (negative feed-
back combined with matching performance 
judgements), the more negative would be 
the effects on the outcome variables.

Second, given that resources are indis-
pensable to learning processes we expected 
to find positive effects of high educational 
and learning capital on the outcome vari-
ables in general, while low capital should 
yield negative effects.

Third, assuming that resources play a ma-
jor role in dealing with negative feedback 
compared to the much easier situation of 
accepting positive feedback, we wanted 
to investigate whether educational and 
learning capital moderate the effects of 
feedback on the cognitive, metacognitive, 
motivational, and emotional outcomes. We 
expected to find interaction effects stating 
that high educational and learning capital 
buffer the effects of negative feedback while 
in the case of positive feedback it should not 
appear that important.

Method

Study Design and Procedure

Our study design was an experimental field 
study with two measurement points and 
randomized assignment of participants to 
one of three feedback conditions. At the 
first time of assessment, the participants 
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(N  =  140) were requested to provide some 
personal data and they completed a ques-
tionnaire on educational and learning cap-
ital. Finally, they took an abbreviated test 
of cognitive performance and gave their 
judgement on the test performance. One 
week later, at the second time of assess-
ment, participants randomly received one 
type of feedback on their performance in 
the cognitive performance test, assigning 
them either to the upper third (N = 46), mid-
dle third (N = 51), or lower third (N = 43) of 
the participating group. Then the students 
were requested to complete questionnaire 
scales on self-confidence, coping with fail-
ure, anxiety, and implicit personality theo-
ries. Finally, the students took another cog-
nitive performance test.

In our study we wanted to reach as many 
students as possible during the online se-
mester due to the COVID 19 pandemic. Fur-
ther, we wanted to eliminate person-based 
bias when giving feedback (e.g., uncon-
scious non-verbal signals of the feedback 
giver). Thus, we chose computer-based data 
collection in the environment of an online 
lecture and a computer-based written pre-
sentation mode of the feedback.

Regarding feedback form, we chose the 
feedback form ‘knowledge of results’, be-
cause we wanted it to contain the mini-
mum of information, in order to see how 
this minimal information affects the chosen 
variables. Regarding feedback accuracy, our 
given feedback was randomized, meaning 
the feedback could have been genuine (pos-
itive, mediocre or negative) or it could have 
been fake (positive, mediocre or negative). 
To control accuracy, we assessed students’ 
judgements of their performance in the pre-
test (coded exactly as the feedback). Regard-
ing the feedback reference norm, we chose 
the social reference norm, meaning the stu-

dents received feedback on how good their 
individual performance was compared to 
other students. This could be seen more like 
an achievement situation, where anxious 
feelings following the feedback could arise.

Sample

Our sample consisted of N = 140 university 
students in teacher training, 26 male and 
112 female, ranging from 19 to 38 years of 
age (M = 22.09, SD = 3.29) and 1 to 10 semes-
ters of study. Most of them were in the first 
half of their studies (50.7 % in 2nd semester, 
38.6  % in 4th semester). The mean grade of 
the students was calculated based on the 
last three grades that they had received 
in their studies (M  =  2.38, SD  =  0.57). This 
placed them in the upper-middle segment 
of the performance spectrum (the German 
grading system ranges from 1 excellent to 6 
insufficient). The Participants were recruit-
ed over a mandatory psychology lecture and 
gave their informed consent before partici-
pating in the study.

Measures

The measures taken comprised several 
questionnaire scales and two cognitive per-
formance measures, namely intelligence 
tests. Questionnaire scales phrased for the 
school setting were adapted to the univer-
sity context.

Educational and Learning Capital

Educational and learning capital was mea-
sured with the QELC (Questionnaire of Ed-
ucational and Learning Capital; Vladut et 
al., 2013), which consists of ten subscales 
measuring the ten forms of educational and 
learning capital with five items each. An ex-
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ample item would be “I have optimal learn-
ing opportunities” (infrastructural learning 
capital). Answers were given on a six-point 
Likert-scale ranging from 1 I disagree com-
pletely to 6 I agree completely. We used the 
comprehensive scales of educational and 
learning capital, each consisting of the 
mean value over the five subscales, which 
yielded acceptable reliabilities of Cron-
bach’s α = .68 for educational capital and of 
α = .86 for learning capital.

Self-Confidence

We used the scale “Confidence in one’s 
own competence” developed by Dweck and 
Henderson (1988), later adapted by Ziegler 
and Stoeger (2010). The scale consists of 
four bipolar items presenting two opposite 
statements. One corresponds to a negative 
self-evaluation (e.g., “I am not sure that I 
am good enough to be successful in in my 
university-studies”) and the other pole cor-
responds to a positive self-evaluation (e.g., 
“I am sure that I am good enough to be 
successful in my university-studies”). Par-
ticipants answered on the aforementioned 
six-point Likert-scale. Reliability of the 
self-confidence scale was satisfactory with 
α = .81.

Coping with Failure

Dresel et al. (2013) developed two scales 
that measure the degree to which a per-
son copes adaptively with failure or errors. 
Two types of reactions on errors are distin-
guished: the affective-motivational adaptivi-
ty of error reactions (e.g., “If I get the answer 
wrong, it spoils my good mood for the entire 
seminar session“) and their action adaptivi-
ty (e.g., “When I’ve made a mistake, I aim to 
improve myself ”). Each subscale comprises 

seven items and uses the aforementioned 
six-point Likert scale answering format. 
Reliability of the subscale affective-moti-
vational adaptivity was α =  .86, and for the 
subscale action adaptivity the reliability 
was α = .83.

Anxiety

In order to assess anxiety, a six-item scale 
published by Ziegler, Dresel, Schober, and 
Stoeger (2005) was applied. A sample item 
reads “when I think of my university studies, 
I am afraid to get a bad mark“. Answers were 
again given on the six-point Likert-scale 
with a higher scale value indicating a higher 
anxiety level
. The reliability of the anxiety scale was good 
with α = .79.

Stability/Modifiability Beliefs

Dweck (e.g., 1999, 2006) proposed two differ-
ent implicit personality theories, the fixed 
mindset assuming abilities are stable and 
the growth mindset assuming abilities can 
change. Ziegler and Stoeger (2010) refined 
the concept differentiating it further into 
stability beliefs regarding existing abilities 
and modifiability beliefs regarding ability 
deficits. They were measured with two sub-
scales of six items each (Ziegler & Stoeger, 
2010). A sample item for stability beliefs 
reads “After I have learned something, I 
don’t forget how to apply it”. A sample item 
for modifiability beliefs is “I can improve my 
skills”. Answers were again given on the six-
point Likert-scale. The reliability of the sub-
scale stability beliefs was α = .87, and for the 
subscale modifiability beliefs the reliability 
was α = .80.
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Performance

On the first measurement point, we assessed 
performance with a selection of 16 matrices 
from the RAVEM APM (Kratzmeier, 1980), 
which measure fluid intelligence. Due to 
shortening of the test (we used a selection of 
16 out of the 36 matrices), no IQ scores were 
calculated; instead, we used raw-scores. The 
reliability was low with α = .60.

On the second measurement point, we 
assessed performance with the BEFKI GK-C 
(Schipolowski, Wilhelm, & Schroeders, 
2013), a test of crystalline intelligence or 
general knowledge. It consists of 12 mul-
tiple-choice items (one answer out of four 
options is correct) drawn from different 
domains, e.g., medicine, religion and his-
tory. Reliability of the test was lower than 
expected at α = .52. We assume this was be-
cause each of the 12 questions was from a 
different knowledge domain.

Nevertheless, this is not highly problem-
atic, neither for the measurement of the 
fluid intelligence nor for the measurement 
of the crystalline intelligence, because the 
measure of intelligence was not the objec-
tive of our current study. Hence, most scales 
that we used for the study showed accept-
able reliabilities.

Data Analysis

To test the effects of feedback and judge-
ments separately and combined (inter-
action effect) as well as the influence of 
educational and learning capital and its 
moderating effects on feedback and judge-
ment, hierarchical regression analyses were 
performed with interaction terms consist-
ing of the product term of the predictor and 
the moderator (see e.g., Cohen, Cohen, West, 
& Aiken, 2003). All models were performed 

by entering predictors step by step, always 
testing the new model against the previous 
version with fewer predictors (change in R2). 
In a first step, the main effects of feedback 
and judgement were tested. Second, their 
interaction term was added (model 2). Both 
models served to evaluate our first research 
question. In model 3 educational and learn-
ing capital was entered into the equation to 
show its main effect (second research ques-
tion). Finally, the interaction terms of edu-
cational and learning capital with feedback 
and judgement respectively were added 
in model 4, testing the moderating effects 
stated in research question number three. 
To obtain appropriate beta weights for the 
interaction terms, all variables were z-stan-
dardized beforehand and the interaction 
terms (cross products) were calculated with 
z-standardized values instead of using the 
z-standardized raw-variable product term 
(Cohen et al., 2003; LeBreton, Tonidandel, 
& Krasikova, 2013). All regression analyses 
were performed with SPSS 25 (IBM, 2017).

Moderator analysis demands hierarchi-
cally well-formulated models (Cohen et al., 
2003; Hayes, 2018; Jaccard & Turrisi, 2003), 
i.e., all factors of a lower hierarchy order 
(the main effects) must be included when 
a higher order predictor (the interaction 
term) is to be analyzed. This demand can 
lead to collinearity among predictors which 
also happened in our analyses. Therefore, 
beta weights in regression analyses includ-
ing interaction terms cannot be interpreted 
reliably and we will evaluate the signifi-
cance of an additional predictor only by the 
produced change in R2.

Unfortunately, beta weights represent the 
effect sizes and thereby are of great impor-
tance to interpret results (LeBreton, Hargis, 
Griepentrog, Oswald, & Ployhart, 2007). 
They allow for within model comparisons of 
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predictors’ influence on the criterion, while 
the approach of interpreting changes in R2 
only allows for between model compari-
sons (LeBreton, Tonidandel, & Krasikova, 
2013). Hence, to gain more insight into each 
predictor’s true contribution to the total of 
explained variance, we also performed rela-
tive weight analyses (RWA; Johnson & LeB-
reton, 2004; Tonidandel & LeBreton, 2011). 
The relative weight (RW) refers to a predic-
tor’s true importance in explaining vari-
ance, i.e., taking into account shared vari-
ance between collinear predictors instead 
of neglecting those variance portions and 
thereby biasing the beta weights. To do so, 
RWA creates new orthogonal variables that 
are maximally related to the original pre-
dictors. Then, the dependent variable is re-
gressed on the orthogonal variables to save 
their standardized regression coefficients. 
Next, the original predictors are regressed 
on the orthogonal variables to obtain the 
standardized regression weights. Last, the 
procedure multiplies each squared weight 
with each squared coefficient. The sum of all 
products an original predictor is involved in 
represents its RW and all RWs sum up to the 
total of explained variance (R2). RWAs were 
carried out with the RWA-Web Tool (Toni-
dandel & LeBreton, 2015) which provides R 
Code (R Core Team, 2020). RWAs were run 
for each criterion on the regression model 4 
including all predictors of interest to com-
pare their relative contribution to the total 
explained variance. RWs were tested for 
significance using bias corrected and accel-
erated 95 % confidence intervals (equals an 
alpha error of 5 %) and 10,000 replications 
bootstrapping. In order to analyze interac-
tion effects with RWA, LeBreton, Tonidan-
del and Krasikova (2013) recommend using 
residualized interaction terms, i.e., regress-
ing the criterion on the predictors involved 

in the interaction effect (the main or lower 
order effects) and saving the residuals which 
represent the “clean” interaction effect. 
These residualized interaction terms rep-
resent only the higher order effect indepen-
dent of the lower order effects (dependency 
represents an interpretation and collineari-
ty problem in regular analyses techniques), 
allowing for easy interpretation and direct 
comparison with other effects.

Results

Descriptive Statistics and Correlations

Table 2 provides descriptive statistics for all 
scales as well as their bivariate correlations. 
Feedback and performance judgements 
were coded 0, 1, 2 for lower, middle and up-
per third of the sample respectively. Feed-
back was distributed about evenly across 
the sample as reported above (M  =  1.02, 
SD  =  0.80). Students judged their perfor-
mance slightly lower and with less vari-
ance than the random feedback suggested 
(M = 0.95, SD = 0.60). The performance mea-
sures showed expected means: The mean 
pretest score was 11.22 points out of 16 
(70  % correct) and for the posttest scores 
8.20 points out of 12 (68 % correct). All oth-
er scales could range from 1 to 6 and most 
of them showed medium scores and normal 
standard deviations (anxiety scores were 
below, self-confidence, action adaptivity 
after failure and modifiability beliefs were 
above the scale center).

Correlations between all variables 
showed two unexpected findings. Feedback 
did not correlate with other variables while 
judgements did. Hence, the effects of ran-
dom feedback alone seem to be weak, which 
supports the idea of additionally consider-
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ing judgements to account for (in-)con-
gruence or credibility effects. Second, the 
pre- and posttest performances did not cor-
relate with other variables, which is surpris-
ing and will be discussed later. Aside from 

that, all variables correlated significantly in 
the expected direction with the exception of 
the non-significant relation between stabili-
ty beliefs and anxiety (r = −.15).
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Effects of Feedback and Performance 
Judgement

Models 1 and 2 tested the influence of feed-
back and performance judgements. As can 
be seen in table 3, feedback did not show 
any significant effects on response variables 
while students’ judgements influenced their 
self-confidence and action adaptivity after 
failure, meaning higher judgements came 
with higher self-confidence and higher ac-
tion adaptivity after failure.

The interaction term feedback x judge-
ment raised the R2 in models 2 slightly for 
action adaptivity (ΔR2  =  .025, p  <  .10) and 
significantly for affective-motivational 
adaptivity after failure (ΔR2 =  .057, p <  .01). 
Figures 1 and 2 visualize the effects. For 
affective-motivational adaptivity we find a 
congruence effect, meaning that the high-
est adaptivity scores coincide with match-
ing judgements and feedback. For medio-

cre judgements the differences appear to 
be very small, so all sorts of feedback seem 
to be easily acceptable, whereas high and 
low judgements combined with incongru-
ent feedback lead to lower affective-moti-
vational adaptivity. For action adaptivity 
( figure 2) we find the same pattern but less 
pronounced (as expected by the margin-
ally significant effect). Hence, congruence 
played a role for adapting after failure but 
not for other outcomes. 

Direct Effects of Educational and 
Learning Capital

Models 3 (see table 3) added educational 
and learning capital as a predictor to the 
regressions. We find significant gains in ex-
plained variance compared to model 2 with-
out this predictor for all variables, except 
the posttest which remained unaffected by 
educational and learning capital. The signif-

Figure 1 Interaction of feedback and performance judgement on students’ affective-
 motivational adaptivity after failure.
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icant changes in explained variance range 
from ΔR2  =  .027 for affective-motivational 
adaptivity after failure up to ΔR2 = .123 and 
ΔR2  =  .125 for self-confidence and action 
adaptivity after failure. Relying on the signs 
of the beta weights these effects are all pos-
itive, i.e., higher capital coming with more 
favorable motivational and affective re-
sponses (also less anxiety, the negative sign 
here refers to the desired association).

Moderating Effects of Educational 
and Learning Capital

A moderating effect of educational and 
learning capital was found for anxiety and 
stability beliefs (ΔR2  =  .052, p  <  .05 and 
ΔR2 = .068, p < .01). In the case of anxiety this 
is based on the interaction of educational 
and learning capital and judgement with 
a RW =  .052 (equals the ΔR2), in the case of 
stability beliefs on the other hand, the inter-

action of educational and learning capital 
with feedback contributes RW = .050 to the 
R2.

In both cases, figures 3 and 4 indicate that 
the effect stems from students with low edu-
cational and learning capital. For anxiety ( fig-
ure 3), only these students show different anx-
iety levels depending on their performance 
judgements. Thinking they have done well in 
the pretest led to more anxiety than judging 
their pretest performance as mediocre and 
they seemed to experience even less anxiety 
when having judged their performance as 
low. Hence, the higher their judgements, the 
higher their anxiety when they possessed low 
educational and learning capital.

For stability beliefs among students 
with low educational and learning capital, 
figure 4 indicates that more negative feed-
back led to lower stability beliefs, i.e., these 
students lost some faith in the stability of 
their competence after one piece of nega-

Figure 2  Interaction of feedback and performance judgement on students’ action adaptivity  
 after failure.
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tive feedback. For mediocre feedback the 
effect seems to be less pronounced and for 
positive feedback the students with low ed-
ucational and learning capital seem to react 
similarly to their peers with higher educa-
tional and learning capital.

Seeing the Whole Picture: Compa-
ring Effect Sizes of Predictors

Summarizing these results, we found scat-
tered effects of feedback and judgements: 
main effects in two out of seven outcome 
variables (i.e., self-confidence and action 
adaptivity after failure), and interaction or 
congruence effects in two outcomes (ac-
tion and affective-motivational adaptivity 
after failure). Main effects of educational 
and learning capital emerged in all out-
come variables except the posttest and 
interaction or moderating effects of edu-
cational and learning capital on the effect 

of feedback/judgement emerged again in 
two of the outcomes (anxiety and stability 
beliefs). These seemingly inconsistent find-
ings based on significant gains in R2 should 
be viewed in the context of all predictors 
and their true effect sizes to see the whole 
picture. The RWAs performed on the com-
plete regression models (model 4) provide 
us with each predictors’ true importance for 
the total explained variance (see table 3).

First and foremost, for all but one out-
come the total R2 reached significance, 
ranging between 11.0  % (affective-motiva-
tional adaptivity after failure) and 21.4  % 
(self-confidence and action adaptivity after 
failure). The posttest score could not be pre-
dicted solidly (R2 = 1.2 %).

Taking a look at the rescaled relative 
weights (RS-RWs) of the predictable out-
comes we can identify two patterns: out-
comes that heavily depend on educational 
and learning capital and outcomes that de-

Figure 3  Interaction effect of educational and learning capital (ELC) and students‘ performance  
 judgement on anxiety (to ensure the figure’s readability ELC was classified into tertiles  
 only for this visualization).
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pend on several predictors, very often the 
interaction terms.

Self-confidence, action adaptivity after 
failure and modifiability beliefs depended 
strongly on educational and learning capi-
tal, which explained 60.8 % to 72.5 % of the 
respective total R2. For Self-confidence the 
second best predictor was judgment (RS-
RW = 17.3 %); for action adaptivity after fail-
ure, judgement and the congruence of judge-
ment and feedback contributed 10.4  % and 
8.0 % to the total R2; and for modifiability be-
liefs the interaction of educational and learn-
ing capital with judgment (RS-RW = 20.0 %) 
and judgement alone (RS-RW = 10.7 %) con-
tributed considerably to the total R2.

The other three predictable outcomes 
did not show a clear main predictor. Affec-
tive-motivational adaptivity after failure 
was largely explained by the congruence of 
feedback and judgement (RS-RW = 40.5 %), 
by educational and learning capital (RS-

RW = 27.0 %) and also by the interaction of 
educational and learning capital and judg-
ment (RS-RW = 22.5 %).

Anxiety depended on two predictors 
equally, namely the interaction of edu-
cational and learning capital and judg-
ment with RS-RW  =  45.0  % and the edu-
cational and learning capital itself with 
RS-RW = 43.0 %.

Last, stability beliefs depended on almost 
all available predictors (only feedback fell 
behind the other predictors’ contribution). 
Two predictors were more pronounced 
(interaction of educational and learning 
capital and feedback, RS-RW = 40.4 %, and 
educational and learning capital itself, 
RS-RW  =  33.4  %), while the congruence of 
feedback and judgment (RS-RW  =  10.1  %), 
the interaction of educational and learning 
capital and judgement (RS-RW = 7.7 %), and 
judgment (RS-RW = 6.8 %) contributed sim-
ilar smaller amounts of explained variance.

Figure 4  Interaction effect of educational and learning capital (ELC) and feedback on students‘  
 stability beliefs (to ensure the figure’s readability ELC was classified into tertiles only  
 for this visualization).
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Discussion

This study investigated (a) the effects of ran-
dom performance feedback and the learn-
ers’ judgement of their performance on 
cognitive, metacognitive, motivational and 
emotional outcomes as well as (b) the sup-
posedly positive effect of having educational 
and learning capital at one’s disposal. In ad-
dition, we analyzed whether (c) educational 
and learning capital moderates the feed-
back and judgement effects, assuming that 
disposing over educational and learning 
capital would buffer negative consequences 
after experiences of failure (receiving nega-
tive feedback). We found that feedback and 
judgements had rather weak effects where-
as educational and learning capital directly 
affected most responses. A moderating ef-
fect of educational and learning capital was 
found for some responses but not for all.

Overall, it is encouraging that almost all 
outcomes could be well predicted by feed-
back, judgements, educational and learn-
ing capital and their interaction effects 
bespeaking the selection of predictors, 
especially the validity of educational and 
learning capital. However, the combina-
tions of relevant predictors also introduced 
new questions. We will discuss each re-
search question in detail in the following.

Effects of Feedback and Performance 
Judgements

Our first research question treated the ef-
fects of feedback in general and, to account 
for the credibility of our random feedback, 
the effect of students’ performance judge-
ments and how they matched the received 
random feedback (interaction effect).

Surprisingly, we found no effects of feed-
back alone on any outcome. This can mean 

either that students were aware of the feed-
back but not affected by it or – more likely – 
that students did not effectively receive the 
feedback. Due to the available possibilities 
(online lectures during the COVID19 pan-
demic), our study setting was not perfect in 
terms of guaranteeing feedback reception. 
In order for feedback to work, the learner 
must process the feedback information. We 
used computer-based feedback which we 
assume requires a higher motivation of the 
recipient to think about it intensively than a 
person-based feedback does (Krause, 2007). 
It was also delayed by one week while some 
studies indicate that immediate feedback 
works better (Bangert-Drowns et al., 1991; 
Kulik & Kulik, 1988). Furthermore, we only 
gave feedback based on the social refer-
ence norm (e.g., “Your answers place your 
performance in the upper third of the per-
formance spectrum of this student group”). 
More performance information like adding 
the percentage or total number of correct 
solutions (criterial norm) or giving elabora-
tive information might have lent more rele-
vance to the feedback (Collins, Carnine, & 
Gersten, 1987; Kluger & DeNisi, 1996; Kopp 
& Mandl, 2014).

Performance judgements on the oth-
er hand displayed two effects, namely on 
self-confidence and action adaptivity af-
ter failure. Judging their own performance 
positively made students more self-confi-
dent, which concurs with theories and find-
ings on the development of the academic 
self-concept through personal experience 
(Marsh & Shavelson, 1985; Shavelson, Hub-
ner, & Stanton, 1976). They also estimated 
their action adaptivity after failure more 
positively after having a positive perfor-
mance experience. Possibly, experiencing 
success made them optimistic dealing with 
future learning situations.
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We did not explicitly expect direct judge-
ment effects as we were mostly interested 
in the interaction effect of feedback and 
performance judgements representing the 
congruence between both, i.e., the credibil-
ity of the feedback. This credibility aspect 
showed effects on both coping with failure 
measures: one clear effect for affective-mo-
tivational adaptivity after failure (explain-
ing 40.5  % of the total R2 in the RWA) and 
a marginally significant effect for action 
adaptivity after failure. Congruent nega-
tive and positive feedback led to better af-
fective-motivational adaptivity. For action 
adaptivity the effect seemed present only 
for congruent positive feedback. Obviously, 
credible feedback, even when negative, can 
enhance coping with failure. The question 
remains, why none of the other outcomes 
depended on the credibility of feedback. For 
example, Shibata et al. (2009) demonstrated 
that in the case of perceptual learning even 
fake feedback modulated learning ( fake vs. 
genuine feedback condition). Here only a 
few students questioned the credibility of 
feedback (17 out of 84), and only five out of 
the 17 students were aware of the discrep-
ancy between the received and their expect-
ed feedback ( free report), but two of these 
five students were in the genuine feedback 
condition. Hence, participants seem to be 
rather unreliable when it comes to judge the 
accuracy of feedback which might explain 
the lack of effects on other responses in our 
study. However, a look at existing evidence 
shows that the credibility of feedback is 
rarely considered and more research could 
shed light on these effects.

Effects of Educational and Learning 
Capital on Feedback Responses

Our second research question treated the 
direct effects of having educational and 
learning capital at one’s disposal. Our anal-
yses confirmed the close relatedness of edu-
cational and learning capital with reactions 
in a learning process (e.g., Vladut et al., 
2013; Vladut, Vialle, & Ziegler, 2015; Ziegler, 
Chandler, Vialle, & Stoeger, 2017; Ziegler, 
Debatin, & Stoeger, 2019). In all cases, the 
effect of educational and learning capital 
was positive, hence leading to desirable 
metacognitive, motivational, and affective 
responses (cognitive performance was not 
predictable by any predictors, see below).

This expected direct effect of educa-
tional and learning capital was especially 
pronounced in three outcomes. It predom-
inantly predicted self-confidence, modifi-
ability beliefs and action adaptivity after 
failure, contributing more than 60  % to 
the total explained variance. This is large-
ly in line with the findings of Vladut, Vial-
le and Ziegler (2016) where educational 
and learning capital explained 9 to 34 % of 
the variances of self-confidence, stability/
modifiability beliefs and coping with failure 
(combined scale of affective-motivational 
adaptivity and action adaptivity after fail-
ure). If we look at a failed learning process 
those three variables can be regarded as key 
elements to deal with failure: trusting their 
abilities helps learners to continue their 
efforts, modifiability beliefs also favor tak-
ing action to eliminate deficits and actually 
adapt their actions after failure to ensure 
more successful learning in the future (cf. 
Dweck, 1999). Educational and learning 
capital thus could be viewed as a booster of 
key elements for successful learning careers 
which inevitably will provide experiences of 
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failure at some point. At the same time, it 
means that educational and learning cap-
ital would not be that important for the 
emotional aspects of adapting after failure 
and anxiety in the learning context as well 
as for stability beliefs, which is harder to ex-
plain. As this is all speculation, future stud-
ies need to shed light on the explanation 
behind this finding.

Finally, the only outcome that could not 
be predicted by any predictor was cognitive 
performance in the posttest (R2 = 1.2 %). As 
we already noticed in table 2 it did not cor-
relate with any other variable which points 
to a problem with the test itself. It was a test 
on crystalline intelligence (BEFKI GC-K, 
Schipolowski, Wilhelm, & Schroeders, 2013) 
comprising questions on general knowledge 
in very diverse domains. According to the 
test manual, the BEFKI GC-K has been de-
veloped in order to economically measure 
crystalline intelligence. It correlates for ex-
ample with self-reported knowledge (r = .52) 
and it is reliable (α = .81; Schipolowski, Wil-
helm, & Schroeders, 2013). Unfortunately, 
this has not been the case in our study. May-
be students mainly aged 19 to 25 no longer 
deem these areas of knowledge relevant 
(sample item: “Families- and inheritance 
law are a subject matter of the a) Civil Code, 
b) Social Security Code, c) Basic Law, or d) 
Community Code”), or participants were 
no longer motivated to engage in this last 
assessment after having filled out the ques-
tionnaires beforehand.

Moderating Effects of Educational 
and Learning Capital

Our third research question was concerned 
with educational and learning capital as a 
moderator to the effects of feedback, espe-
cially in the case of (credible) negative feed-

back. We expected high educational and 
learning capital to buffer negative conse-
quences of a failure experience. Conversely, 
low educational and learning capital should 
result in more detrimental consequences 
for the learner.

Indeed, we found two moderating effects 
pointing in this direction as they both orig-
inated from students with low educational 
and learning capital and showed negative 
consequences in terms of higher anxiety 
and lower stability beliefs. The first one was 
an interaction of educational and learning 
capital and judgements, suggesting that the 
higher the judgements, the higher students’ 
anxiety when they possessed low educa-
tional and learning capital. Judging their 
performance as very good might lead to 
high expectations for future performance. 
At the same time, those students know that 
they possessed low educational and learn-
ing capital which might make them anxious 
to fail. Similar lines of thinking and feeling 
are known from students who identify a 
learning situation as threatening for their 
self-concept and self-esteem, and thereby 
experience high levels of anxiety. In con-
sequence, these students are less likely to 
learn (Weiss, 2000). Getting hopes up by a 
positive self-judgement might exactly trig-
ger this process. On the other hand, as soon 
as educational and learning capital was at a 
medium to high level, the detrimental effect 
disappeared or was indeed buffered.

The second moderating effect found, was 
educational and learning capital influenc-
ing how feedback affects stability beliefs. 
In particular, negative feedback in combi-
nation with low educational and learning 
capital led to lower stability beliefs. These 
students’ beliefs in the stability of their 
competence seemed to be more fragile in 
the face of failure due to their unfavorable 
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levels of resources. If we replace ‘resources’ 
with examples subsumed under the con-
cept of educational and learning capital this 
finding is not surprising. For example, the 
presence of social support is an important 
factor associated with student success (e.g., 
Dao, Lee, & Chang, 2007; Laurence, Wil-
liams, & Eiland, 2009). Again, having more 
educational and learning capital made the 
unfavorable consequences disappear, as we 
expected.

Hence, the question that remains is why 
we did not find moderating effects on oth-
er outcome variables. For example, why is 
their self-confidence not shaken while sta-
bility beliefs appear fragile? Why is their 
coping with failure unaffected by the mod-
erator? Given the data we have at hand, 
the only explanation we can provide is that 
negative consequences seem to occur under 
extreme circumstances, i.e., when negative 
feedback or high hopes (judgments) coin-
cide with low educational and learning cap-
ital; in the middle to positive spectrum of 
student characteristics we did not observe 
detrimental effects. As combinations of 
extreme conditions constitute only a small 
part of the sample, our study design might 
be unable to reveal the interaction effects. 
Instead, one would need to investigate only 
students with low educational capital or 
confront participants with only negative 
feedback, and so on.

Limitations and Outlook

One limitation of the current study is the 
lack of detectable feedback effects. We dis-
cussed possible reasons and suggest that fu-
ture studies carefully select their feedback 
design to enhance its effect on students (e.g., 
person-based delivery, ensuring processing, 
not random feedback). Additionally, it is 

advisable to check students’ awareness of 
feedback (in-)accuracy (e.g., Shibata et al., 
2009) in case of working with random feed-
back. We assessed students’ judgements, 
contrasted them with the random feedback 
received and assumed from the congruence 
or incongruence that students believed the 
feedback or may have found it incredible. 
In fact, we do not know if students believed 
or disbelieved incongruent feedback or 
even were aware of the possible inaccura-
cy. Therefore, it would be useful to control 
whether participants notice discrepancies 
between their expected and received feed-
back.

A second implication for future studies 
arises from the questions emerging from 
this study. We partly confirmed our mod-
erating hypothesis but cannot tell for sure 
why other variables did not display the ex-
pected effects. It might help to expose in-
teraction effects under extreme conditions 
by investigating participants with extreme 
characteristics (underprivileged learning 
environments, learning disorders, etc.) or 
creating extreme conditions through the 
study design (cf. negative feedback experi-
ments by Mueller and Dweck, 1998).

In a similar vein, we can only speculate 
why the credibility of feedback only prove 
relevant for coping with failure and why 
educational and learning capital predom-
inantly predicted three outcomes, while 
three other outcomes showed quite differ-
ent patterns of predictor relevancy. As our 
combination of predictors was not used 
before on these outcomes we cannot draw 
any inferences from these findings but need 
clarification from further research.
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