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Resumen: Introduccion: La investigacion educativa de los dltimos afios ha
explorado los enfoques de ensefianza de los profesores universitarios. Uno
de los instrumentos mas empleados para medir dichos enfoques es el Ap-
proaches to Teaching Inventory (ATI) (Trigwell y Prosser, 2004). Los obje-
tivos de esta investigacién fueron: a) analizar la fiabilidad y validez de dos
versiones en castellano del ATI aplicadas en dos estudios independientes, y
b) presentar una propuesta de cuestionario y analizar su consistencia interna
y validez. Método: Las muestras estuvieron constituidas por docentes y
profesores en formacion de dos universidades espafiolas. Resultados: Se de-
tectaron coincidencias en los resultados de ambas versiones en castellano
del ATT en cuanto a la fiabilidad, estructura factorial, y cargas de items, lo
que apunté a la necesidad de desarrollar una nueva version (S-ATI-20).
Conclusiones: Los resultados destacan la importancia de traducir los cues-
tionarios adecuadamente y adaptatlos al contexto. La estructura factorial
apoya el modelo de dos escalas del ATI, pero la falta de correlacion entre
escalas apunta a la posibilidad de considerar otros modelos para explicar los
enfoques de enseflanza. Los resultados aqui presentados son preliminares,
si bien el S-ATI-20 podria emplearse para la auto-reflexién y auto-
evaluacion del profesorado.

Palabras clave: Enfoques de enseflanza; cuestionario; proceso de ense-
flanza; enseflanza superior; universidad.

Abstract: Background: Recent educational research has explored how uni-
versity teachers approach their teaching. One of the most widely used in-
struments is Trigwell and Prosser’s (2004) Approaches to Teaching Inven-
tory (ATI). There is, however, scarce research on the Spanish version of
this questionnaire. This paper aimed: 1) to analyse the reliability and struc-
tural validity of two existing versions of ATI in Spanish language, and 2) to
present a proposal for a new Spanish version of ATI, and to measure its re-
liability and validity. Method: The samples comprised university and trainee
teachers from two Spanish universities. Results: Reliability coefficients, fac-
tor structures, and item loadings of the two existing Spanish versions of
ATI were evaluated. Some coincidental outcomes suggested that a revised
ATTI in Spanish was required, thus a new version (S-ATI-20) was presented
and tested on a new sample. Conclusions: The results suggest question-
naires should be suitably translated and item wording carefully adapted.
Factor analyses moderately support a two-scale model, but a lack of corre-
lation between approaches suggests alternative approaches to teaching
models might be worth considering. This paper presents preliminary results
which should be taken with caution, but S-ATI-20 may serve as a tool for
self-reflection in faculty development.

Key words: Approaches to teaching; questionnaire; inventory; teaching
process; higher education; university.

Introduction

For the past twenty years, educational research inspired by
the Students” Approaches to Learning (SAL) tradition (Mar-
ton, Hounsell, & Entwistle, 1984; Marton & Silj6, 1984) has
explored how university teachers approach teaching. Quali-
tative and quantitative studies have identified two main ori-
entations to teaching: knowledge transmission and learning
facilitation (Gow & Kember, 1993; Kember, 1997; Kember
& Kwan, 2000; Prosser, Trigwell, & Taylor, 1994). Subse-
quent investigations developed the Teachers” Approaches to
Teaching line of research, and identified a number of ap-
proaches to teaching. These may be classified as: a) an In-
formation Transmission/Teacher-Focused (ITTF) ap-
proach, characterised by a focus on what teachers do in
terms of how they structure, present, manage and transmit
the subject matter regardless of what students do; and b) a
Conceptual Change/Student-Focused (CCSF) approach,
with which teachers attempt to change students” ways of
thinking about the subject matter and foster students” con-
struction of their own knowledge (Gow & Kember, 1993;
Trigwell, Prosser & Ginns, 2005; Trigwell, Prosser, & Tay-
lor, 1994).
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Research evidence suggests that the ways teachers ap-
proach their teaching may have important implications for
their students’ approaches to learning. Thus, a teacher-
focused (ITTTF) approach to teaching is strongly associated
with a surface approach to learning, while a student-focused
(CCSF) approach is related to a non-sutface and/or deep
approach (Gibbs, & Coffey, 2004; Gow & Kember, 1993;
Trigwell, Prosser, and Waterhouse, 1999). This association
may in turn influence the quality of students” observable
learning outcomes.

A key feature of approaches to teaching is context-
specificity (Lindblom-Ylinne, Trigwell, Nevgi, & Ashwin,
2000; Stes, Coertjem, & Van Petegem, 2010; Trigwell, &
Prosser, 1996b), so a teacher’s approach to teaching in one
teaching-learning situation may differ in another context. In
fact, Trigwell et al. (2005, p. 353) developed the Approaches
to Teaching Inventory (ATI) as a “relational indicator of two
dimensions or constructs of approaches to teaching.” Kem-
ber and Kwan (2000, p. 488), on the contrary, argue that
teaching approaches are “reasonably stable, so the context
dependent aspect is weaker than the predominant effect”.
Nevertheless, Lindblom-Yldnne et al. (2006) provide empiri-
cal evidence for the adoption of different approaches to
teaching according to the perception of different teaching
contexts, while Postareff, Lindblom-Ylinne, & Nevgi (2007)
suggest approaches to teaching change slowly (in the case of
pedagogical training programmes).
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Using a naturalistic approach and interviews as a source
of data, a number of instruments have been developed to
measure teachers” teaching orientations or approaches in the
tertiary context, such as Gow and Kember’s (1993) orienta-
tions to teaching questionnaire, and Trigwell and Prosser’s
(1996a, 2004) Approaches to Teaching Inventory (ATI).
More specifically, the latter was developed “to explore the
relations between teachers’ approaches to teaching and the
approaches to learning of students in the classes of those
teachers” (2004, p. 416). ATI has been widely administered
and undergone several revisions, growing from 16 items
(Trigwell & Prosser, 2004) to 22 (Trigwell et al., 2005).

The psychometric properties of the original ATI have
been the subject of study. Scale reliability has proved to be
moderate-satisfactory (.75 for the CCSF scale, .73 for the
ITTEF scale (Trigwell & Prosser, 2004); .74 (CCSF), .66
(ITTF) (Prosser & Trigwell, 2006)), while the two-factor
structure (CCSF and ITTF) has been confirmed using prin-
cipal component analyses with varimax rotation (Trigwell &
Prosser, 2004) and confirmatory factor analyses (Prosser &
Trigwell, 2006). ATI was initially developed as a four-factor
model that would reflect teaching intention and strategy
making up approaches to teaching. However, there is evi-
dence (Prosser & Trigwell, 2006; Stes, De Maeyer, & Van
Petegem, 2010) that it is better understood as a two-
dimension instrument similar to Biggs, Kember and Leung’s
(2001) R-SPQ-2F. Nonetheless, this instrument is not free
of criticism, as other studies (see Meyer & Eley, 2006) have
severely questioned the psychometric development of ATI,
as well as its applicability in activities related to the profes-
sionalisation and evaluation of teaching in the tertiary con-
text.

ATT has become increasingly popular in many countries
and has been translated into several languages (e.g. Goh,
Wong, & Hamzah, 2014, into Malaysian language; Lind-
blom-Ylinne et al., 2006, into Finnish; Pedrosa-de-Jesus &
da Silva Lopes, 2011; and Rosdrio et al., 2013, intro Portu-
guese; Stes, De Maeyer, et al., 2010, into Dutch; Zhang,
2001, into Chinese). Other researchers (Kjellgren et al.,
2008), however, overlook giving details of the language ATI
is administered in. In Spain ATI has been scarcely used (see
Hernandez Pina, Maquilén Sanchez, & Monroy Hernandez,
2012) and is still largely unknown. Recently, two independ-
ent studies administered the ATI in different Spanish con-
texts in order to measure teaching approaches of university
teachers (Gonzalez Geraldo, 2010) and trainee teachers
(Monroy Hernandez, 2013).

When questionnaires are used in contexts other than
those they were originally developed for, control measures
or adaptations are necessary in order to avoid a mere impor-
tation of evaluation tools (Buela-Casal, Sierra, Carretero-
Dios & De los Santos-Roig, 2002). In such instances, modi-
fications in the wording of items, even when the target lan-
guage is the same as the original, as well as an adaptation to
the context where questionnaites will be administered, are
necessary. These are uppermost when instruments are trans-

lated into other languages, as translation is not only finding
the equivalent word in another language, but is also a soci-
ocultural challenge (Congost Mestre, 2012). Furthermore,
key concepts and specific terms need to be explained and
contextualised by experts in the field of knowledge, as it is
not only a matter of grammar mastery (Oliveira Reis, 2009).
In this respect, Prosser and Trigwell (2006) suggest that ad-
ministrators should modify items in order to reflect a partic-
ular context.

Given the popularity of the Approaches to Teaching In-
ventory, its increasing use in many countries and educational
contexts, and the concerns regarding translating question-
naires into other languages, this study analysed the reliability
and structural validity results of two existing Spanish ver-
sions of ATI, and developed a new version which may be
successfully administered to measure Spanish higher educa-
tion teachers” approaches to teaching.

Method

This study analysed two Spanish versions of the Approaches
to Teaching Inventory developed by Gonzilez Geraldo
(2010) and Monroy Hernandez (2013), hereinafter referred
to as Study A and Study B respectively.

Participants

One hundred state university teachers teaching a variety
of disciplines took part in Study A during the academic year
2006-2007 (Table 1). The sample in Study B was made up of
239 trainee teachers at a state university enrolled on an initial
teacher training programme which offered specialties in var-
ious fields of knowledge during the academic year 2012-
2013.

Table 1. Frequency distribution of participants in Study A and B.

STUDY A STUDY B
(»=100) (n=239)
I % yi %
Gender
Males 57 57% 112 46.9%
Females 43 43% 122 51.0%
Lost cases 5 2.1%
Teaching expetience
No experience 189 79.1%
Age <5 9 9% 47 19.7%
Age 6-10 29 29% 3 1.3%
Age 11-20 45 45%
Age >21 13 13%
Lost cases 4 4%
Discipline
Sciences 28 28% 51 21.3%
Humanities 72 72% 188 78.7%

The proposal for a questionnaire derived from this in-
vestigation was administered to a sample of 291 trainee
teachers (155 females, 136 males) during the academic year
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2013-14. Because of the peculiarities of the populations ex-
amined and the characteristics of this investigation, there
was no control group in either of the studies. A convenience
non-probability sampling method was used.

Design

Two studies are reported in this paper: Study A, which
used an ex post facto design (Montero & Ledn, 2005), and
Study B, which used a pre-experimental design. Bearing in
mind that classification systems may have a degree of ambi-
guity, the design implemented in the present investigation
was an instrumental design (Ato, Lopez, y Benavente, 2013,
p. 1041). The dependent variable was participants” dominant
approach to teaching measured by means of two scales
(CCSF and ITTF) and intention and strategy subscales
(CCSF-1, CCSF-S, ITTF-1, and ITTF-S), as well as other fac-
tors beyond the scope of this study.

Instrument

The two studies reported in this paper administered the
Approaches to Teaching Inventory (ATI). This instrument
measures participants” student-centred approach to teaching
(CCSF) and teacher-centred approach (ITTF), as well as
their teaching intention (CCSF-i and ITTF-i subscales) and
strategy (CCSF-s and ITTF-s subscales). In the original
study, ATI was rated on a 5-point Likert scale, and so was it
in Study A (1-Rarely, 2-Sometimes; 3-About half the time; 4-
Frequently; 5-Always). Study B, in contrast, used a 4-point
scale, as participants expressed the extent to which they
agreed with inventory items (1-Totally disagree; 2-Disagree;
3-Agree; 4-Totally agree). All participants scored on ITTF
and CCSF.

To date there are two versions of ATI available. Study A
administered Trigwell et al. (2005) most recent version (22
items), while in Study B participants completed the 16-item
version (Trigwell & Prosser, 2004). In both studies a self-
made translation of ATT into Spanish was used. Despite mi-
nor differences, both studies followed the same translation
procedure: the inventory was translated into Spanish inde-
pendently by the researcher (a Spanish native speaker) and
by two English native speakers not associated with the in-
vestigation. The three Spanish translations were compared in
order to produce a final version; slight changes were intro-
duced so that the meaning of the original would be kept. For
full details of ATI-22 and ATI-16 in Spanish, see Gonzalez
Geraldo (2010) and Monroy Hernandez (2013), respectively.

The translation procedure of the final version of ATI
proposed in this study (S-ATI-20) was similar to the proce-
dure described above. Minor changes in the wording of
some items sought to ensure an understanding of the origi-
nal items in Spanish and the context-specificity bearing in
mind the Spanish educational culture and recent changes in-
troduced in the European Higher Education Area (EHEA).
Similar to Stes, De Maeyer, et al. (2010), items were refor-
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mulated where ambiguity as to whether they conveyed an
ITTF or a CCSF notion was suspected.

Procedure

In this section the procedures carried out in Study A and
B, as well as that followed in the present investigation, are
reported. Although the questionnaires were administered in-
dependently in two universities, the procedure was similar in
both cases. The researcher in each study administered the
questionnaire, and instructions were given in order to ensure
participants would complete ATI anonymously and in a con-
textualised manner. Participants were informed about the
purpose of the investigation, and confidentiality and ano-
nymity were ensured. In Study A participants were asked to
respond to ATI-22 bearing in mind their most common way
of teaching a particular subject, while in Study B participants
were asked to visualise themselves teaching a subject related
to the field of study they were being trained for in the initial
teacher training programme while completing ATI-16.
Questionnaire data in both studies were anonymised by
codes prior to statistical analyses.

As to the procedure followed in this investigation, the
researchers of each study shared their data with each other
and carefully discussed and interpreted their findings. In
light of some coincidental outcomes, a proposal for a new
Spanish version of ATI was developed (Appendix). In the
process some items were discarded and a thorough proof-
reading of the wording of all items in the new version was
carried out, so that ambiguity would be minimised. Thus, the
vetb “should”, which had been formerly translated into
Spanish as “deberfa” (should, ought to, have to, must) was
modified, as it may be interpreted as a suggestion, an obliga-
tion, a recommendation, or an ideal or hypothetical situa-
tion. The new instrument (S-ATI-20) was administered to a
new sample following the procedure described above in
Study B.

Statistical analyses

Cronbach’s alpha was used to calculate the internal con-
sistency of the two Spanish versions of ATI, as well as of the
proposal presented here. Structural validity was calculated
performing Principal Axis Factoring (PAF) and Maximum
Likelihood (ML) analyses with oblique rotation in order to
find evidence of Trigwell and Prosser’s (2004) postulated
two-scale and four-subscale structure. In addition, the factor
structure of ATI-22 was examined using Confirmatory Fac-
tor Analysis (CFA). The relation between scales and sub-
scales was investigated using Pearson product moment cor-
relations. Statistical analyses were conducted with statistical
package SPSS 17 and AMOS 5.
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Results

Reliability and structural validity results of ATI-22 and ATI-
16 are described in this section, followed by preliminary re-
sults of the new proposal S-ATI-20.

Former versions of ATT in Spanish
Internal consistency

Cronbach’s alpha coefficients were calculated for the
ITTTF and CCSF scales and subscales of ATI in Study A and
B (Table 2). Scale reliability was calculated based on the un-
derlying items of each scale, as well as on the two subscales
that make up a scale. CCSF scale reliabilities ranged from
.804 to .869 in ATI-22, and from .492 to .505 in ATI-16,
while ITTF scale reliabilities were .805-.839 in ATI-22, and
.539-.587 in ATI-16. If a particular item was eliminated at
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scale and subscale level, reliabilities were observed to vary,
though only slightly.

Structural validity

Similar to Trigwell et al. (2005) and Stes, De Maeyer, et
al. (2010), Study A conducted a confirmatory factor analysis
(Table 3) in order to examine the unidimensionality and reli-
ability of ATI-22, as well as the hypothesised latent structure
at scale and subscale level observed by Prosser and Trigwell
(2000). The results showed a good fit for all dimensions, ex-
cept the ITTF strategy subscale (ITTF-s), but failed to repli-
cate both models (two-scale and four-scale models proposed
by Trigwell and Prosser, 2006), even when the two-factor
four-subscale yielded better coefficients (CFI = .989, TLI =
932, RMSEA = 135, SRMR = .016) than the two-scale
model (CFI = .741, TLI = .749, RMSEA = .106, SRMR =
112).

Table 2. Scale and subscale reliability coefficients of Spanish ATI-22 and ATI-16.

o (only o (only If items

items) subscales) were eliminated
ATI-22
CCSF .869 .804 .868 (item 14 eliminated)
ITTF .805 .839 .819 (item 22 eliminated)
CCSF-i 740 - .725 (item 14 eliminated)
CCSF-s 812 - -
ITTF-i .684 - -
ITTF-s 647 - .705 (item 22 eliminated)
ATI-16
CCSF .505 492 493 (item 15 eliminated)
ITTF .539 .587 -
CCSF-i 317 - -
CCSF-s .380 - -
ITTF-i .290 - -
ITTF-s .387 - -

Table 3. Unidimensionality and reliability of ATI-22 subscales. No constraints.

CFHI TLI RMSEA SRMR o
CCSF-i 983 .986 .053 .0452 712
CCSF-s 991 982 .056 .0346 .821
ITTF- .989 987 .042 .0477 717
ITTFE-s .909 818 122 .0783 .665

An exploratory factor analysis was also conducted in
Study A. As Principal Axis Factoring yielded an unclear fac-
tor solution, the analysis was forced to two factors (Table 4).
Following O’Connor (2000) and prior to the analysis, a
Velicer’s Minimum Average Partial test (MAP) was run to
determine the optimal number of factors that should be ex-
tracted and, therefore, check the two-factor structure postu-
lated by Prosser and Trigwell (2006). The two dimensions
explained 36.38% of the variance, and all items except two
(items 4 and 22) fell into the correct factor, whether CCSF
or ITTF. Item 4 (ITTF item) cross-loaded positively and
with a similar value on the two factors, while ITTF item 22

failed to load on the appropriate factor (CCSF). Also, item
14 (i.e. 15 in ATI-16) loaded weakly in the CCSF factor.

In Study B Maximum Likelihood with direct oblimin ro-
tation was calculated on ATI-16 following Brown’s (20006)
requirements regarding ML in order to check the structure
of the instrument. The six factors generated with eigenvalues
greater than one explained 35.7% of the variance, and may
be interpreted in terms of CCSF or ITTF. Some items, how-
ever, did not show a loading high enough to fall into a fac-
tor, thus further analysis restricting the solution to only two
factors was conducted (Table 4) to ascertain whether items
loaded on their corresponding CCSF or ITTF factor. This
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procedure is relatively common and has been used in previ-
ous studies (e.g., Stes, De Maeyer, et al., 2010) to check the
two-scale structure posited in the literature. The forced two-
factor solution explained 15.85% of the variance, and
showed that all items were aligned on one of the two factors
except item 1, 9, 15, and 16, which did not reach a minimum
loading of .300.

Table 4. Factor structure of ATI-22* and ATIT-16**forced to two fac-
tofs.

Factors* Factors**
1 2 1 2
(ITTF) (CCSF) (ITTF) (CCSF)

item 1

item 1 554

item 2 .587 item 2 343

item 4 426 .365 item 4 .339

item 6 525 item 7 .388

item 9 455 item 10 .568

item 10 .585 item 11 417

item 11 .563 item 12 .376

item 12 .581 item 13 .309

item 16 .586

item 19 436

item 22 439

item 3 .687 item 3 503
item 5 .33

item 5 .607 item 6 409

item 7 .661 item 8 325

item 8 597 item 9

item 13 .807 item 14 .536

item 14 -.336 .305 item 15

item 15 562 item 16

item 17 .617

item 18 .601

item 20 .385

item 21 499

* Extraction Method: Principal Axis Factoring of ATI-22. Rotation
Method: Oblimin with Kaiser Normalization. Loadings below
.300 omitted. N.B. See Trigwell et al. (2005) for item wording of
22-item ATT.

** Extraction Method: Maximum Likelihood of ATI-16. Rotation
Method: Oblimin with Kaiser Normalization. Loadings below
.300 omitted. N.B. See Trigwell & Prosser (2004) for item word-
ing of 16-item ATIL.

Following similar steps previously noted in the literature,
Pearson product moment correlations between the scales
and subscales of both versions of ATI were calculated in or-
der to identify a possible relation between approaches, as
well as between subscales, respectively, as suggested in the
literature. Highly statistically significant positive correlations
were found between subscales within each scale in Study A
(CCSF subscales: » = .730, p < .001; ITTF subscales: » =
757, p < .001), as well as in Study B (CCSF subscales: r =
327, p < .000; ITTF subscales: » = .416, p < .000). Both
studies observed a statistically significant negative correla-
tion between the CCSF and ITTF scale (r = -.330, p = .002
in Study A; »=-.110, p = .045, in Study B).
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Proposal for a new version of ATI in Spanish (S-
ATI-20)

In light of the commonalities in the findings in Study A
and B, particularly with regard to reliability coefficients, item
loadings, and inconsistency at subscale level, the researchers
agreed to pool their findings. The results suggested a refor-
mulation in the wording of some items might be necessary,
as well as a modification or elimination of items, particularly
if the internal consistency of the inventory was to improve,
thus a revised Approaches to Teaching Inventory in Spanish
was developed, the S-ATI-20.

Since the version used in Study A (ATI-22) had shown a
more coherent factor structure, the researchers agreed to use
it as the basis for S-ATI-20. Furthermore, ATI-22 was the
most updated version of the inventory; it includes most
items of the previous 16-item version, and neglects some
items (such as item 1 in ATI-16) which previous studies had
revealed as default. S-ATI-20 is similar to ATI-22 but does
not include item 14 and 22. Details about the configuration
of the instrument are fully explained in the discussion.

S-ATI-20 was administered to a new sample of 291
trainee teachers. Scale reliability of the new version of ATI
was .746 (CCSF) and .600 (ITTF). Pearson correlation be-
tween the CCSF and ITTF scale showed a non-statistically
significant correlation (r = -.025).

Previous studies on the factor structure of ATI have
conducted factor analysis with Principal Component Analy-
sis (PCA) and varimax rotation, such as Goh et al. (2014),
Stes, De Maeyer, et al. (2010), Trigwell and Prosser (2004),
among others. However, bearing in mind Meyer and Eley’s
(2000) recommendation against “Little Jiffy” (that is, PCA
with varimax rotation and the Kaiser critetion, the norm in
the literature and by far the most common choice for factor
extraction), ML with oblique rotation forced to two factors
was performed (Table 5). Furthermore, there is evidence
(Costello & Osborne, 2005) that ML produces motre genet-
alisable and reproducible results. The results obtained gener-
ally matched those obtained in Study A and B, but showed
that ITTF items 4, 6, 12, 15 and 18 loaded weakly on their
corresponding I'TTF factor.

Discussion

The discussion is structured around the internal consistency
and structural validity results of ATI-22 and ATI-16, as well
as the development and preliminary findings of S-ATT-20.

Former versions of ATI in Spanish

Following George and Mallery (2003, p. 231) on the ac-
ceptability of reliability coefficients, values are to be rated as
follows: “>.9, excellent; >.8, good, >.7, acceptable; >.0,
questionable; >.5, poor; and <.5, unacceptable,” thus scale
reliability of ATI-22 (Study A) is good (CCSF: .869; ITTF;
.805) and supports Trigwell et al.’s (2005) results (.86 for
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CCSF, and .83 for ITTF). In contrast, scales of ATI-16
(Study B) show poor reliability (CCSF: .505; ITTF: .539), as
acknowledged by Monroy Hernandez (2013), and do not
support Prosser and Trigwell’s (2006, p. 410) findings
(CCSF: .74; ITTF: .66), which the authors describe as “on
the low side of acceptable”.

Table 5. Factor structure of S-ATI-20 forced to two factors.

Factors
CCSF ITTF 1 CCSF 2 ITTF
item 1 .389
item 2 .387
item 4
item 6
item 9 .647
item 10 .300
item 11 .641
item 12 282
item 15
item 18 .265
item 3 464 272
item 5 .391
item 7 .538
item 8 584
item 13 .629
item 14 .358
item 16 540
item 17 .536
item 19 427
item 20 .391

Extraction Method: Maximum Likelihood. Rotation Method:
Oblimin with Kaiser Normalization. Loadings below .200 omitted.
N.B. See Appendix for item wording of ATI-20.

At subscale level, reliability values of ATI-22 are ques-
tionable-acceptable, whereas subscale reliabilities of ATI-16
are unacceptable. Monroy Hernandez (2013) argues that low
scale and subscale reliability of her Spanish version of ATI-
16 may be due to some flaws in the initial translation of ATI
into Spanish, and recommended further revisions, reason
why the present investigation was conducted. Also, she sug-
gests that the amount of teaching experience may have
played a role in determining a good comprehension of ques-
tionnaire items about teaching. There is evidence of an im-
pact of teaching experience on approaches to teaching
(Postareff et al., 2007), so it is likely that teachers in Study A
understood ATI as intended, whereas trainee teachers in
Study B were still incapable of conceptualising the items of
the questionnaire due to lack of solid teaching experience.

As to the factor structure of the questionnaires, the fact
that exploratory factor analyses in Study A and B generate
more than four components supports the argument against a
four-subscale model. Unlike Trigwell et al.”s (2005) CFA of
ATI-22, which identifies a strong two-factor model for the
22-item ATI (CFI = .95, NNFI = .94, RMSEA = .06,
SRMR = .08), the results in Study A (Table 3) show a low
consistency of the ITTF strategy subscale. Apart from the

fact that TLI and SRMR coefficients are far from ideal,
RMSEA is well above the acceptable .08 suggested by Spec-
tor (2001), and even further from.05 defended by Browne
and Cudeck (1993). Thus, the four-subscale dimensionality
initially defended by the original authors, as well as the pro-
posed two-scale models, cannot be fully supported by our
data, particularly regarding the ITTF scale. Our results thus
lend support to recent investigations in several countries
(Goh et al,, 2014; Meyer & Eley, 20006; Stes, De Maeyer, et
al,, 2010). Nevertheless, the two-component solutions when
forcing factors do fit the CCSF-ITTF model posited by
Prosser and Trigwell (2005), and support previous studies
(see Stes, De Maeyer, et al., 2010). Prosser and Trigwell
(2000) acknowledge that the inventory should be conceptu-
alised as a two-factor rather than a four-factor instrument,
and resolve that approaches to teaching should be described
in terms of two main factors which have a hierarchical struc-
ture.

The factor solutions obtained in Study A and B (Table 4)
show that some items fall into a factor other than the one
they were originally intended for. Thus, in Study A ITTF
item 4 (It is important to present a lot of facts to students so
that they know what they have to learn for this subject) falls
into the two constrained factors simultaneously, while item
22 (I present material to enable students to build up an in-
formation base in this subject), originally an ITTF de-
scriptor, falls into a CCSF factor. These findings suggest
Spanish teachers do not conceive of these two items as
straightforward information-transmission statements, and
may question the traditional conception that the more in-
formation we have, the better learners we are. This idea
would be akin to the principles of the Bologna Process and
the keystones of the European higher education area in that
quantity is no longer the aim to be achieved and the quality
of competencies is what now counts.

Interestingly, Study A and B yield similar results regard-
ing the CCSF item on note taking (item 14 in ATI-22, and
item 15 in ATI-16: It is better for students in this subject to
generate their own notes rather than copy mine). This item
cannot be subsumed under any of the two scales, or loads
ambiguously (Table 4). This result suggests Spanish teachers
do not consider fostering individualised note taking among
students to be a feature of a student-centred approach to
teaching. In the validation of their Dutch version of ATI,
Stes, De Maeyer, et al. (2010, p. 64) also observe that this
very item was not propetly understood by Flemish university
teachers, as they “appear to regard neither making one’s own
notes nor copying those made by the teacher as something
which can straightforwardly be characterized as either stu-
dent-centred and aimed at conceptual change or teacher-
centred and aimed at information transmission.” Most re-
cently, a Malaysian version of ATT (Goh et al., 2014) has ex-
perienced problems with item 10 of ATI-22, which is also
related to note taking (I think an important reason for run-
ning teaching sessions in this subject is to give students a
good set of notes). These authors suggest that teachers may
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be expected to follow this kind of thinking because “teach-
ers in Malaysia have been accustomed to a ‘spoon feeding’
type of teaching that embraced photocopying notes for stu-
dents and a drill and practice approach for examination.” (p.
24). If encouraging students to take their own notes is not
clearly interpreted as a conceptual change feature, it may
then be argued that the “spoon feeding type of teaching” is
also (and still) widely extended among Spanish university
teachers, regardless of the changes introduced following the
Bologna Process. We would thus be talking of a Lampedu-
sian Bologna Process (Gonzalez Geraldo, Trevitt, Carter, &
Fazey, 2010), in which changes have been implemented
across BEuropean educational systems, yet everything has
eventually remained unaltered.

Finally, the two studies reported here found a positive
correlation between CCSF subscales on the one hand, and
ITTF subscales on the other, thus giving evidence of Trig-
well and Prosser’s (1996a) congruence theory between in-
tention and strategy within each scale, which led them to de-
fend a two-scale model against a subscale interpretation
(Prosser & Trigwell, 2006). Furthermore, a negative, low
correlation between CCSF and ITTF scales was found, thus
lending support to the results obtained by Lindblom-Ylinne
et al. (2006), Prosser and Trigwell (20006), and Stes, De Mae-
yer, et al. (2010). The negative correlation (r = -.26) found by
Prosser and Trigwell (2006) may be explained in terms of in-
ventory items describing exclusively the approach they be-
long to, and not presupposing the inclusiveness principle
and hierarchy behind the theory of approaches to teaching
postulated by the authors (Trigwell & Prosser, 1996b).

Opverall, the fact that a number of items are not con-
sistent with the theoretical model is an indicator that the
Approaches to Teaching Inventory in Spanish aimed at uni-
versity teachers requires revision.

Proposal for a new version of ATI in Spanish (S-
ATI-20)

As previous noted, in S-ATI-20 a number of changes
were introduced. Item 4 in ATI-22 was reformulated so that
the information-transmission notion would be propetly con-
veyed. Item 9 and 16 in the analysis of ATI-16 were default,
however, since they did not display any abnormal coeffi-
cients in the PAF analysis in Study A (item 9 corresponds to
item 8; and item 16 corresponds to item 15 in ATI-22, see
Table 4), these two items were kept, but wording was modi-
fied. Furthermore, item 14 (in ATI-22) was discarded, as
well as item 22. Trigwell et al. (2005) obtained low loadings
for item 22 and suggested that “if further testing indicates
similar low loadings, a stronger case would exist for [the] ex-
clusion” of this item (p. 357). Interestingly, both items be-
long to the CCSF and ITTF scale respectively, so the pro-
posed questionnaire S-ATI-20 is well-adjusted in terms of
items making up each scale. In eliminating item 22, we fol-
lowed their recommendation on item elimination, and at the
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same time tried to avoid reducing the scope of meaning of
the two constructs measured by ATI.

As to the rest of the inventory, the wording of all items
was thoroughly revised and modified, thus avoiding the am-
biguous Spanish verb “deberfa” (should, ought to, have to,
must). This verb might have been interpreted as a sugges-
tion, an obligation, a recommendation, or an ideal or hypo-
thetical situation, which naturally may have caused Study A
and B participants some confusion when completing ATIL
Nevertheless, rating items on a time-based scale (rarely-
always) in Study A may have posed participants some diffi-
culties to clearly understand the verb “deberia.”

Upon removal and reformulation of items, it was ex-
pected that the new version of the inventory would be clear-
ly comprehended and its psychometric properties would im-
prove. Preliminary analyses show that reliability coefficients
of the new Spanish version of ATI have dramatically im-
proved, and suggest the instrument should now measure
Spanish teachers” approaches to teaching.

As to the factor structure, ML analysis yields moderately
satisfactory results. More specifically, five ITTF items (Table
5), namely item 4 (It is important to present a lot of facts to
students), item 6 (In this subject I concentrate on covering
the information that might be available from key texts and
readings), item 12 (I should know the answers to any ques-
tions that students may put to me during this subject), item
15 (In this subject my teaching focuses on the good presen-
tation of information to students), and item 18 (My teaching
in this subject focuses on delivering what I know to the stu-
dents) load weakly (below .300) on the ITTF factor. These
results suggest that these items are not fully (or even partial-
ly) comprehended as information transmission/teachet-
focused statements solely. Alternatively, we may argue that
some teachers may have understood them as a starting point
for more complex teaching processes in which imparting
and transmitting information is the first step.

CCSF item 3 (In my interactions with students in this
subject I try to develop a conversation with them about the
topics we are studying) loads simultaneously on both factors,
yet more weakly on the ITTF factor. A possible explanation
may be found in the notion conveyed by the word “conver-
sation”, translated into Spanish as “conversaciéon.” A con-
versation may be defined as “a talk between two or more
people in which thoughts, feelings, and ideas are expressed,
questions are asked and answered, or news and information
is exchanged” (Cambridge dictionaries online, 2014). Thus,
teachers may have interpreted “conversations” as a more
superficial task than holding debates and discussions con-
veyed for instance in CCSF item 8 (In teaching sessions for
this subject, I deliberately provoke debate and discussion).
Previous studies such as Goh et al. (2014) also observed
item 3 loaded onto the information transmission scale, but
in their case the authors decided to retain its use in the ITTF
factor.

The near-zero correlation between the conceptual
change/student-focused scale and the information transmis-
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sion/teacher-focused scale reveals a lack of association be-

tween the two approaches to teaching. This result does not

support previous studies (Goh et al., 2014; Lindblom-Ylinne

et al., 2006; Meyer & Eley, 2006; Prosser & Trigwell, 2000;

Stes, De Maeyer, et al., 2010) and implies that the two scales

are non-related descriptors of how university teachers ac-

complish their teaching. In light of this lack of correlation
between variables/factors, orthogonal rotation methods

(e.g., varimax) would probably be best in future factor anal-

yses, yet both oblique and orthogonal rotations yield almost

identical results if factors are uncorrelated (Costello & Os-

borne, 2005).

More specifically, our result does not support Prosser
and Trigwell s (2006) negative correlation (» = -.26) or Stes,
De Maeyer, et al.”s (2010) coefficient (r =-.33), both of
which support the argument that ATT measures the CCSF
approach independently of the ITTF approach, even though
the latter is supposedly embedded in the former (Trigwell &
Prosser, 2004). Neither does our result support Goh et al.”s
(2014) positive correlation (r = .63), which would imply that
the two approaches are related but that ATI does not meas-
ure them independently or as two extremes of a continuum.
The relation between approaches (reflected in a positive cor-
relation) supports the hierarchical substructure posited by
Trigwell et al. (2005), which entails that transmission is seen
to be necessary, but rarely sufficient [...]. Transmission ele-
ments of the ITTF approach are included in the CCSF ap-
proach, but the student-focused element of a CCSF ap-
proach is not a part of the I'TTF approach. Because of this
inclusivity, a CCSF approach is considered to be a more so-
phisticated or complete approach than the more limiting
ITTT approach (p. 352).

Finally, our correlation coefficient does not match Meyer
and Eley’s (2000) result after performing a ML analysis with
oblique rotation on subscale scores, in which they obtain a
single factor. These authors argue that Trigwell and Prosser
“may have had the wrong a priori model in mind when ana-
lysing their data” (p. 646), and conclude that their findings
“depict the ATI as conceptually limited to measuring two
mutually exclusive approaches within a single dimension of
variation, essentially a univariate model, which provided little
conceptual modelling power” (p. 643). Opposite signs corre-
lations in vatious countries suggest the questionnaire should
be carefully revised, so that items are clearly and unambigu-
ously formulated, and participants do not mistakenly assume
information transmission conceptions when responding stu-
dent-focused or conceptual change statements.

These findings lead us to three possible models to ex-
plain teachers” approaches to teaching:

a) a bipolar continuum, when the ITTF-CCSF correlation
is negative. This would imply that the more student-
centred an approach is, the less teacher-centred it is, an
association which does not really support the hierarchi-
cally inclusiveness of approaches to teaching described
above;

b) a matryoshka doll model, posited by Gonzalez Geraldo,
Del Rincén & Del Rincon (2011) as a suitable model for
explaining students” approaches to learning. This model
illustrates approaches unilaterally nested one inside the
other, and gives full support to the positive correlation
between the two approaches to teaching, whereby ITTF
elements are included in the CCSF approach, but not the
other way round;

¢) a matryoshka doll model, but this time dolls (i.e. ap-
proaches) are not embedded, but stand alongside each
other depicting the independence of one another. The
difference in doll sizes used in this metaphor illustrates
that one approach is theoretically more complex than the
other. This model would portray a lack of association be-
tween approaches to teaching, as shown in this paper,
thus a score on one scale is independent of the other.
Since participants score on both approaches, and there is
evidence of different tendencies in scale scorings de-
pending on the sample (referred to as consonance or dis-
sonance, see Prosser, Ramsden, Trigwell & Martin,
2003), this model would probably be best for portraying
the scenario observed in our joint study.

Conclusions

This paper reports two studies which analyse the internal
consistency and factor structure of two Spanish versions of
the Approaches to Teaching Inventory, involving teachers
and trainee teachers from two Spanish universities. One of
the most noteworthy features is that the two studies report-
ed here converged in some of their results while research
was being conducted unknowingly and independently of
each other. In this paper a new Spanish version of ATI is
proposed (S-ATI-20), and its reliability and structural validity
measured. It is the first published investigation which anal-
yses the psychometric properties of ATI within the higher
education context in Spain.

Similar to previous studies, the results of this investiga-
tion show that the four-factor structure underlying ATT is
not replicated in the Spanish versions of the questionnaire.
The factor solutions show that components fit better with
the two main scales (CCSF and ITTF) originally postulated
by Trigwell and Prosser (2004).

The fact that there are coincidences in the items spotted
as “ambiguous” or “problematic” in the various versions of
ATT analysed in other countries for their particular context
supports a premise that questionnaires should be appropri-
ately translated and the wording of items carefully adapted.
This is paramount because bringing questionnaires from
other countries entails not only translating them accurately,
but also fully and deeply grasping nuances and meaning of
key concepts (which may convey different concepts in new
contexts), as well as subtleties in word order. A single word
may have various meanings which may distract or confuse
respondents, as shown in this paper, so a straightforward
translation may not be enough. A revision of the wording of
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items in translated questionnaires should also ensure cultural
and context-dependent issues are taken into account. The
ambiguity posed by item wording, as evidenced above with
regard to the verb “deberia” in Spanish (and also “should”
in English) is what makes us question Goh et al. (2014, p.
19) assertion that “like all other rigorously developed
measures, the Approaches to Teaching Inventory items are
written in an unambiguous and straightforward language.”
The different results obtained in the studies reported here
give evidence to the fact that some inventory items may be
far from being written “in an unambiguous and straightfor-
ward language.”

In a similar vein, this study also shows that certain teach-
ing-learning activities are context-dependent activities con-
ceptualised differently in different countries. In our particu-
lar case, and similar to Stes, De Maeyer, et al.”s (2010) re-
search, note taking was not understood as a conceptual
change/student-focused feature. Researchers and adminis-
trators should be aware of context-dependence, as it may
dramatically affect participants” responses to a questionnaire.
Context-specificity sharply contrasts with the assumption of
generalisability posed by Trigwell and Prosser in their vari-
ous studies, and which may have led researchers and admin-
istrators of ATI to automatically assume this instrument
would measure approaches to teaching across disciplines and
cultures. Nonetheless, the authors do acknowledge that “the
inventory was developed from a relational study, the results
of which are not necessarily transferable to other contexts,
and it was specifically designed for a study of approaches to
teaching in first year university science classes” (Trigwell &
Prosser, 1996a, p. 85). The fact that similar results were ob-
tained with different samples like those used in Study A and
B would be a point in favour of the generalisability of ATI.

This study acknowledges a number of limitations which
ought to be borne in mind in future research. Firstly, the
samples used in each of the two studies are different. While
teachers in Study A come from a variety of disciplines, in
Study B participants are trainee teachers for whom teaching
is not yet an everyday reality. It may be argued that trainee
teachers are supposedly not yet fully capable of portraying a
realistic picture of teaching, but the fact that the new in-
strument S-ATI-20 yields satisfactory results in terms of reli-
ability on such a sample, shows that they are, in fact, not so
different from regular teachers. At the same time, we are
aware of the evidence in the literature that disciplinary back-
grounds, as well as teaching experience, may play a role in
determining respondents” approaches to teaching. Further-
more, a larger sample and a sample comprising teachers
from across fields of knowledge and universities would have
been preferable in our preliminary study of S-ATI-20.

Secondly, Trigwell et al. (2005) recommendation regard-
ing modifying the order of items of ATI was not imple-
mented in our first trialling of S-ATI-20. They recommend
trialling a different order of the items, particularly so because
a response to one item may affect the response to another
related item, thus further research may wish to consider pre-
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senting inventory items in a different order. This might be
done taking item loadings in factor analysis as a criterion for
ordering items in such a way that items with higher coeffi-
cients would be presented first.

As to the translation procedure, researchers may wish to
implement the back-translation method used in other studies
(e.g., Lindblom-Ylinne et al., 2006) when translating surveys
into other languages. The procedure described in this paper,
although not ideal, did intend to keep the process as objec-
tive and neutral as possible with the help of independent na-
tive speakers.

It may be argued that both Study A and B should have
conducted a CTA in order to confirm the factor structute of
ATTI. Researchers, however, are often faced with constrains
as to performing certain types of tests. While the literature
suggests the inclusion of a minimum of 100 participants (or
5-10 cases per parameter) when using Structural Equation
Modelling (Hair, Anderson, Tatham, & Black, 1998), Study
A decided to use the sample available (#» = 100) for both
PAF and CEA, while being fully aware of the need to cross-
validate these results using different samples (Brown, 2000),
as well as other programmes less sensitive to small samples.

Administering perception questionnaires entails great
difficulty in monitoring if participants are completing them
as intended. Some authors (see Richardson, 2004) question
individuals” ability to provide valid reports on their perfor-
mance in and attitudes towards teaching and learning in a
particular context. Also, the extent to which respondents
may fake their answers is another issue worth bearing in
mind when administering questionnaires. There is evidence
(Furnham, 1990) that personality tests, as well as those
which measure behaviour patterns, are susceptible to delib-
erate faking. Other authors (Kirton, 1991), by contrast, dif-
fer as to the extent to which participants are indeed capable
of faking questionnaires without knowing the factor struc-
ture of the instrument itself and what sutvey-
administrators/researchers/employers actually think the
right answer should be.

In order to avoid some of these limitations and pitfalls,
questionnaire items should be fully contextualised, and quali-
tative instruments such as interviews may be useful for por-
traying a clearer picture of participants” responses. In addi-
tion, researchers should be appropriately trained in adminis-
tering, analysing and interpreting data. Making informed
choices as to which statistical test to conduct would ensute
studies atre replicable and of practical value. The results pre-
sented in this paper warn us against automatically assuming
that measuring approaches to teaching is only a matter of
trusting an instrument (psychometrically speaking) which
has worked in another context.

In light of the lack of full support for previous studies,
the results of S-ATI-20 should be taken with caution, as they
are still preliminary results. AT does not assess general ori-
entations but specific responses to a particular context
(Prosser & Trigwell, 2006), which is why this instrument
should not be conceptualised as a tool for classifying teach-
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ers or for showing a representative picture of teachers in
general terms. This is particularly interesting, as approaches
to teaching are relational or contextual (Trigwell & Prosser,
2004), which means that the approach adopted by a teacher
in one teaching-learning situation may not be the same as in
a different context.

In spite of the criticisms and lack of fully satisfactory
psychometric properties of S-ATI-20 reported above, this
study shows an improved internal consistency of the inven-
tory in Spanish, so a number of implications for teachers
and educational authorities may be inferred. S-ATI-20 may
well serve as a resource in faculty development and a tool
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Appendix.

CUESTIONARIO APPROACHES TO TEACHING INVENTORY EN ESPANOL (S-ATI-
20)

SPANISH APPROACHES TO TEACHING INVENTORY-20 (S-ATI-20)

Por favor responda a todas las preguntas. No pierda mucho tiempo en cada pregunta. Su primera reaccién es probable-

mente la mas cercana a la realidad. Sus respuestas se trataran de forma confidencial. Elija su respuesta segun la siguiente esca-

la:
1 - Este item es raramente o nunca cierto para mi en esta asignatura
2 - Este item es alguna vez cierto para mi en esta asignatura
3 - Este {tem es cierto para mi la witad de las veces en esta asignatura
4 - Este item es frecuentemente cierto para mi en esta asignatura
5 - Este item es casi siempre o siempre cierto para mi en esta asignatura

1. Es recomendable que los estudiantes centren su estudio en aquello que yo les proporcione.

2. Es importante que esta asignatura se describa en su totalidad en funcién de los objetivos especificos relacionados con lo
que los estudiantes han de saber con respecto a la evaluacion.

3. En mi interaccién con los estudiantes, en esta asignatura intento desarrollar una conversacién sobre los temas que esta-
mos estudiando.

4. En esta asignatura lo mds importante es presentar a los estudiantes muchos datos.

5. Reservo una parte del tiempo de clase para que los estudiantes puedan discutir entre ellos conceptos e ideas claves de esta
asignatura.

6. En esta asignatura me centro en impartir informacién disponible en textos y lecturas claves.

7. Animo a los estudiantes a que reestructuren su conocimiento previo en funcién de la nueva forma de pensar sobre la
asignatura que van a desarrollar.

8. En las sesiones de clase de esta asignatura deliberadamente provoco debate y discusion.

9. Estructuro mi enseflanza en esta asignatura para ayudar a los estudiantes a superar la evaluacién.

10. Una raz6n importante para impartir clase en esta asignatura es poder dar a los estudiantes un buen conjunto de apuntes.

11. En esta asignatura proporciono a los estudiantes la informacién que van a necesitar para superar la evaluacion.

12. He de saber la respuesta a cualquier pregunta que los estudiantes puedan formular en esta asignatura.

13. Facilito oportunidades para que los estudiantes discutan sus cambios de pensamiento y comprension en relacién con la
asignatura.

14. Gran parte del tiempo dedicado a la ensefianza de esta asignatura tendria que ser utilizado para cuestionar las ideas de los
estudiantes.

15. En esta asignatura mi enseflanza se centra en la buena presentacion de la informacion a los estudiantes.

16. Veo la ensefianza como la forma de ayudar a los estudiantes a desarrollar nuevas formas de pensamiento sobre los temas
trabajados.

17. Al ensefiar esta asignatura es importante para mi supervisar los cambios de comprensién que experimentan los estudian-
tes en relacién con los temas trabajados.

18. Mi enseflanza en esta asignatura se centra en transmitir a los estudiantes lo que sé.

19. La enseflanza de esta asignatura tendrfa que ayudar a los estudiantes a cuestionar su propia comprension de la asignatura.

20. La ensefianza de esta asignatura tendrfa que incluir el ayudar a los estudiantes a encontrar sus propios recursos de apren-
dizaje.

CCSF: 3,5,7,8,13, 14, 16, 17, 19, 20 (10 items)

ITTFE: 1, 2,4, 6,9, 10, 11, 12, 15, 18 (10 items)
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