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The Approaches to teaching inventory (ATI) is now being widely used as an instrument for formally
monitoring approaches to teaching. A lesser-known use is as a stimulant for discussion among
groups of teachers to raise awareness of the variation in qualitatively different ways of approaching
teaching. The phenomenographic origins of the ATI are consistent with these uses in academic
development, both formative and summative. Following this increase in use, the validity and utility
of the ATI were reviewed in 2003 using data from over 1600 teachers. We now summarize the
outcomes of this review and report new results of the tests conducted on an expanded ATI with a
further 318 academics. While the revised ATI maintains a focus on the qualitative variation in two
key dimensions of teaching (a conceptual change/student-focused approach and an information
transfer/teacher-focused approach), the number of items in those scales has now been increased.
This version enhances those features of the original instrument that helped make it a useful trigger
tool in ‘phenomenographic pedagogic’ discussion. Both phenomenographic pedagogy and the
development of the ATI are discussed in this paper.

Introduction

Phenomenographic pedagogy

This paper, like much of the contribution made by John Bowden to higher education,
addresses the relationship between educational research and educational practice. In
his Occasional Paper on phenomenographic pedagogy, Bowden writes: 

In a sense phenomenographic research mirrors what good teachers do. It tries to under-
stand what the students are doing in their learning. It attempts to discover what different
approaches students are taking and to understand these in terms of outcomes of their
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learning activities. Good teachers do that as a preliminary to further action to help their
students come to understand the concept concerned and, of course, many do it instinc-
tively. (Bowden, 1990, p. 9)

The alignment between good practice in tertiary teaching and the phenomenographic
view of learning underpins his idea of phenomenographic pedagogy.

The aim of the phenomenographic pedagogy process is to raise teachers’ awareness
of their thinking and practice and on how variation in this practice might be related
to their students’ approaches to learning. Raising teachers’ awareness is achieved
through a process in which teachers reflect on their teaching approaches while weigh-
ing them against alternate approaches. The conditions used to achieve this reflection
are teaching activities themselves. Bowden (1990) argues that ‘change in the ways of
seeing the teaching role is as much a learning task for teachers as learning chemistry
or history is for their students’ (p. 3). In his approach he asks teachers to indicate what
they would like their students to have achieved on graduation. Almost without excep-
tion teachers are concerned about their students achieving less than the quality
outcomes that they (the teachers) expect. The possible reasons for the differences
between expectation and outcome form the bases of a facilitated discussion among a
group of teachers, the aim of which is reflection by the teachers on those aspects of
learning most likely to bring about a shift in understanding, and then on how their
teaching approaches are related to those aspects of learning.

In essence, phenomenographic pedagogy is concerned with particular ways of facil-
itating what Bowden calls ‘conceptual change learning’ (Bowden, 1990) or learning
that is meaningful and results in new ways of seeing the ‘world’. It assumes that, from
the teachers’ perspective, some types of learning are better than others; learning for
understanding that involves conceptual change is superior to learning of information
or skills where the focus of the learner is on meeting ‘external’ requirements. It also
assumes (see Bowden, 1990, p. 2): 

1. The characteristics and behaviour of teachers, departments, institutions, and
educational systems, in both the current and past experience of students, have
significant effects on how students of any age learn;

2. Changing teaching practices to improve learning quality is both desirable and
feasible; and

3. Improvements in teaching and learning processes require teachers to have both a
theoretical and practical understanding of how students learn and how they can
be encouraged to learn in more effective ways.

The success of the approach relies on the assumption that some approaches to teach-
ing are considered more complete, and have more effect on desired learning
outcomes than others. Teachers who adopt both conceptual change and information
transmission strategies have a more complete approach to teaching than teachers
using information transmission alone (Bowden, 1988).

Phenomenographic pedagogy is a product of its time. Research work on qualitative
differences in conceptions of teaching in the late 1980s by Bowden’s colleagues
(Dall’Alba, 1991; Martin & Balla, 1991) meant that the materials and the tools
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needed to challenge and change teachers’ conceptions of teaching, and their
approaches to teaching (i.e. descriptions of qualitatively different conceptions), were
available.

Similar, though less theoretically grounded, approaches appeared at around the
same time. The Higher Education Research and Development Society of Australasia
(HERDSA, 1992, p. 1) published a document titled Challenging conceptions of teach-
ing: some prompts for good practice. It contained a number of prompts that ‘can be used
by individual teachers or by course teams and other groups to think about their prac-
tice, not just in the classroom, but across the range of teaching-related activities’. It
included prompts that hinted at the use of student-centred approaches to teaching,
such as: ‘How do you encourage questions from students and respond in a way that
facilitates their learning?’ It also included prompts on issues to do with the craft of
teaching, for example: ‘If necessary, how do you find out about the causes of disrup-
tive behaviour and remedy them?’ What this approach did not have was a tangible
connection between these prompts and change in the quality of student learning: the
belief that there is a connection was taken for granted.

Trigwell (1995) describes the combined use of three sorts of resources in faculty
development, including the first use of the Approaches to teaching inventory (ATI) as a
developmental tool. Transcribed extracts from interviews with academic staff
formed the key resource used to challenge teachers’ conceptions, but these were
supported by videos of teaching situations and video interviews with the teachers in
which they described the intention behind their strategy. The ATI, which was
completed by participants at the start of the session, was used more to establish a
context or starting position for discussion than as a trigger for discussion using the
individual ATI items.

The approaches to teaching inventory and relations between teaching and learning

The approaches to teaching development, described above, and phenomenographic
pedagogy rely on the assumption that changes in teaching will lead to changes in the
quality of student learning, but of the three, only phenomenographic pedagogy
addresses this assumption directly, in processes based on teachers’ knowledge of vari-
ation in student understanding of key areas of their subject matter. Research
conducted since Bowden presented these ideas has shown that the assumptions had
validity and that different approaches to teaching are related to different approaches
to learning. We now briefly describe that research.

Qualitatively different approaches to learning (surface and deep) were identified in
the mid-1970s (Marton et al., 1997). When students adopt a deep approach to learning
they intend to engage with what is being learnt in a way that leads to a personal and
meaningful understanding. This approach may appear to differ when adopted in
different disciplines, but at the core of all deep approaches is an intention by the
student to understand ideas and seek meanings. The same student, perceiving a
different context, may adopt a surface approach, where tasks are seen as being
externally imposed. Their intention is to cope with and meet these requirements,
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particularly as they relate to assessment systems, as described more fully elsewhere
(Prosser & Trigwell, 1999, pp. 90–2).

From studies using the same research perspective conducted with university teach-
ers, five qualitatively different approaches to science teaching were described (Prosser
et al., 1994; Trigwell et al., 1994). The five categories of description form a range
from a conceptual change/student-focused (CCSF) approach to an information transmis-
sion/teacher-focused (ITTF) approach. In adopting a CCSF approach, which is inclu-
sive of aspects of the other four, teachers have a student-focused strategy with the aim
of changing students’ ways of thinking about the subject matter. They focus their
attention on the students and monitor their perceptions, activity and understanding.
Transmission is seen to be necessary, but rarely sufficient. They assume students
construct their own knowledge, so the task of the teacher is also to challenge current
ideas through questions, problems, discussion and presentation. This approach
includes a mastery of teaching techniques, including those associated with transmis-
sion, but this is seen as an empty display without learning.

In other contexts teachers work with a view where the focus is on what they do as
teachers, or on the detail—individual concepts in the syllabus or textbook, or the
teachers’ own knowledge structure—without acknowledgement of what students may
bring to the situation or experience in the situation. They see their role as mainly
transmitting information based upon that knowledge to their students. In adopting
this information transmission/teacher-focused (ITTF) approach to teaching, forward
planning, good management skills, use of an armoury of teaching competencies and
the ability to use IT are seen as important.

Transmission elements of the ITTF approach are included in the CCSF approach,
but the student-focused element of a CCSF approach is not a part of the ITTF
approach. Because of this inclusivity, a CCSF approach is considered to be a more
sophisticated or complete approach than the more limiting ITTF approach.

Using the qualitative data from these phenomenographic studies, the Approaches to
teaching inventory (Prosser & Trigwell, 1999; Trigwell & Prosser, 2004) was devel-
oped specifically to study the relations between variation in science teaching and how
that variation relates to variation in science learning. It contains 16 items: eight in
each of a CCSF and ITTF scale. The items were written so as to be consistent with
our understanding of the meaning of the phenomenographic categories, recognizable
by teachers as things other teachers might have said, and phrased to evoke a range of
responses to create variance in the responses. It is this aspect of the inventory that
underlies its suitability as a source of information for stimulating approaches to teach-
ing discussions among teachers—most of the items are recognizable by teachers as the
utterances of other teachers.

In 2004, we published a more generalized version of the items along with the first
analysis of the structure of the ATI, using a large sample of academic staff (n = 656)
(Trigwell & Prosser, 2004), and conducted a confirmatory factor analysis of the ATI
based on other sets of inventories received from over 1000 academics from a range of
Western university contexts (Prosser & Trigwell, forthcoming). Both sets of analyses
confirmed a two-scale inventory containing an ITTF approach scale and a CCSF
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approach scale, with well-identified intention and strategy subscales. We concluded
that the ATI is a valid and reliable indicator of variation in approaches to teaching,
and has a factor structure that is consistent with the original design. We also noted
that it could be improved in two respects. The first was that some items would benefit
from rewording and one item, which consistently caused confusion, should be
removed. The second was that there was a need to extend the range of both
constructs, particularly in the ITTF approach scale, which did not include items that
portrayed high-quality presentation as a part of good teaching. This extension is the
subject of this paper.

This inventory and the Study process questionnaire (Biggs, 1987), designed to
capture variation in students’ approaches to learning, were used in two large-scale
surveys of students’ learning and their teachers’ teaching carried out in Australia in
the mid-1990s. One study (Trigwell et al., 1999) involved 48 first-year science classes
(46 teachers and 3956 students), while the second (Trigwell et al., 1998) covered a
broad range of disciplines, including sciences, and involved 55 large first-year
courses, yielding data from 408 teachers and 8829 students in the classes of those
teachers. In both these studies, higher scores on students’ surface approaches to study
were found to be associated with higher scores on the ITTF approach to teaching
variables. In the second study, the deep approach to study variable was also found to
be associated with a CCSF approach to teaching.

The ATI and phenomenographic pedagogy

The relations found in the two studies described above offer an alternate, and more
direct, pathway to the raising of teachers’ awareness of their teaching approaches, as
the empirical quantitative results constitute a powerful message and are difficult to
ignore. Once teachers make the generalised connection between teaching and learn-
ing, the focus for development can shift to the detail of what constitutes the key aspects
of the variation in teaching approach. The individual ATI items provide this detail.

In the most recent review of the ATI (Prosser & Trigwell, forthcoming) we also
noted some limitations to its use. It has been developed as a relational indicator of
two dimensions or constructs of approaches to teaching. It is not intended for use in
gathering a full, rich self-report of teaching, or in non-relational contexts. It contains
items on those aspects of teaching that are found to be related to variation in students’
deep and surface approaches to learning. In a recent study (Trigwell et al., forthcom-
ing), we found that constructs not in the ATI, such as teachers’ self-efficacy and
regulation, were not related to approach to teaching and may not be related to surface
and deep approach to learning (though both may be related to strategic approaches
and hence to learning outcomes). We recognized the importance of addressing moti-
vation in teaching as a way of improving teaching, but just as addressing students’
motivation to learn may enhance both their surface and deep approaches to learning,
so addressing motivation in teaching may enhance all approaches to teaching. The
phenomenographic pedagogy argument building on the conceptions of teaching
research is that the qualitative dimension (the qualitatively different approaches to
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teaching) has not been sufficiently well addressed. This is the focus of the ATI, and
the reason why it is an effective developmental instrument.

We have previously described the formative use of the ATI in the development and
change of conceptions of university teaching (Prosser & Trigwell, 1997), but that
process involved the use of the 16-item version of the ATI, which has a relatively
narrow range of its items. Thus, a goal of the study reported in this paper was to test
a revised, enlarged version of the Approaches to Teaching Inventory. In doing so, we
were following a practice of improvement that has been applied to other related
inventories (see e.g. Biggs et al., 2001). We began with a set of 25 items, hypothesized
to load on two distinct latent factors (CCSF and ITTF) as with the original ATI, and
tested it with a new set of university teachers as described below.

The empirical study: Method and results

Comments from users of the original ATI consistently indicated that item 1 (‘I design
my teaching in this subject with the assumption that most of the students have very
little useful knowledge of the topics to be covered’) has a degree of complexity that
caused respondents some difficulty. In developing the revised ATI for testing, this
item was removed. The wording of some of the remaining 15 items reflected their
origins in the phenomenographic study of science teaching, and while the meaning of
all these items was retained, the wording of many has been slightly changed to a more
succinct form. For example, ‘I feel that the assessment in this subject should be an
opportunity for students to reveal their changed conceptual understanding of the
subject’ has been changed to ‘Assessment in this subject should be an opportunity for
students to reveal their conceptual understanding of the subject’. Ten new items, five
in each of the two constructs (Table 1) reflecting aspects related to existing
constructs, but beyond the scope of the existing items, were developed for trial.

Table 1. Ten items used to expand the ATI for the trial

Conceptual change/student-focused approach

18. I see teaching as helping students develop new ways of thinking in this subject
22. Teaching in this subject should help students question their own understanding of the subject 

matter
23. Teaching in this subject should include helping students find their own learning resources
19. In teaching this subject it is important for me to monitor students’ changed understanding of 

the subject matter
20. In designing this subject, I take account of students’ prior understandings of the subject matter

Information transfer/teacher-focused approach

17. In this subject my teaching focuses on the good presentation of information to students
1. In this subject students should focus their study on what I provide them
21. My teaching in this subject focuses on delivering what I know to the students
24. I use discussion sessions with students in this subject to correct their misunderstandings
25. I present material to enable students to build up an information base in this subject
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Participants

A total of 318 academics from four Australian universities and one British university
responded to all 25 items. They covered a typical range of ages, teaching experience
and occupancy of academic levels (junior lecturer to professor). Respondents worked
within the broad range of fields of study typical of most Western universities.

Statistical analysis

Prior to confirmatory factor analysis, univariate and multivariate normality statistics
were calculated using PRELIS 2.54. Results indicated significant multivariate non-
normality—multivariate skewness z = 14.89, p<0.001, multivariate kurtosis z = 9.26,
p<0.001, violating a key assumption of structural equation modelling (Raykov &
Marcoulides, 2000; Boomsma & Hoogland, 2001). Two approaches were used to
take account of this violation of assumptions. First, all responses were transformed to
normal equivalent deviates using PRELIS, a process which maintains the mean, stan-
dard deviation and rank ordering of scores but reduces skewness and kurtosis
(Jöreskog et al., 2001). These transformations improved the distributional character-
istics of the data – multivariate skewness z = 9.95, p<0.001, multivariate kurtosis z =
8.39, p<0.001. However, as statistically significant levels of multivariate non-normal-
ity were still extant, the second approach was to conduct all analyses on the
normalized scores using robust maximum likelihood estimation, a method less sensi-
tive to violations of the normality assumption with large models than other estimation
methods (Boomsma & Hoogland, 2001).

Confirmatory factor analysis was used to assess the adequacy of the hypothesized
factor structure. The goodness-of-fit of the factor structure was assessed by the
following fit indices: Comparative fit index (CFI), Non-normed fit index (NNFI), the
Root mean square error of approximation (RMSEA) and its 90% confidence interval,
and the Standardized root mean residual (SRMR). CFI and NNFI values greater
than 0.90, and RMSEA and SRMR values less than 0.08, are used as indicators of a
relatively good fit of the data to the hypothesized model (Spector, 2001).

A one-factor ATI model with no error covariances was fitted to the normal equiv-
alent deviate scores as a baseline model. This model had poor fit to the data, CFI =
0.70, NNFI = 0.68, RMSEA = 0.14 (90% confidence interval 0.133–0.144), SRMR
= 0.12. A two-factor model with no error covariances was tested next. This model
had better fit to the data, CFI = 0.91, NNFI = 0.91, RMSEA = 0.70 (90%
confidence interval 0.063–0.076), SRMR = 0.09. Inspection of standardized factor
loadings for three items revealed loadings less than 0.4, indicating relatively poor rela-
tions with each item’s hypothesized construct. A two-factor model without these
items (and no co-variances) was tested, with considerably better fit, CFI = 0.95,
NNFI = 0.94, RMSEA = 0.06 (90% confidence interval 0.057–0.072), SRMR =
0.08. This model was therefore accepted as the most parsimonious explanation of the
covariances within the data. Items comprising the two scales, the completely stan-
dardized factor loadings, latent factor correlations and estimates of reliability are
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Table 2. Confirmatory factor analysis structure for final 22 ATI items

CCSF ITTF

3. In my interactions with students in this subject I try to develop a conversation 
with them about the topics we are studying

0.63

6. I set aside some teaching time so that the students can discuss, among 
themselves, key concepts and ideas in this subject

0.60 

8. I encourage students to restructure their existing knowledge in terms of the new 
way of thinking about the subject that they will develop

0.64

9. In teaching sessions for this subject, I deliberately provoke debate and discussion 0.71 
14. I make available opportunities for students in this subject to discuss their 

changing understanding of the subject
0.69 

15. It is better for students in this subject to generate their own notes rather than 
copy mine

0.53 

16. A lot of teaching time in this subject should be used to question students’ ideas 0.67 
18. I see teaching as helping students develop new ways of thinking in this subject 0.64 
19. In teaching this subject it is important for me to monitor students’ changed 

understanding of the subject matter
0.51 

22. Teaching in this subject should help students question their own understanding 
of the subject matter

0.68 

23. Teaching in this subject should include helping students find their own learning 
resources

0.49 

1. In this subject students should focus their study on what I provide them 0.59
2. It is important that this subject should be completely described in terms of 

specific objectives that relate to formal assessment items
0.47

4. It is important to present a lot of facts to students so that they know what they 
have to learn for this subject

0.62

7. In this subject I concentrate on covering the information that might be available 
from key texts and readings

0.54

10. I structure my teaching in this subject to help students to pass the formal 
assessment items

0.40

11. I think an important reason for running teaching sessions in this subject is to 
give students a good set of notes

0.52

12. In this subject, I provide the students with the information they will need to pass 
the formal assessments

0.65

13. I should know the answers to any questions that students may put to me during 
this subject

0.52

17. In this subject my teaching focuses on the good presentation of information to 
students

0.68

21. My teaching in this subject focuses on delivering what I know to the students 0.61
25. I present material to enable students to build up an information base in this 

subject
0.43

Factor correlations and Cronbach’s α estimates of reliability

CCSF ITTF
CCSF Approach (α = 0.86, 95% CI 0.84–0.89) 1
ITTF Approach (α = 0.83, 95% CI 0.80–0.85) −0.36 1

CCSF: Conceptual change/student-focused;
ITTF: Information transmission/teacher-focused.
Loadings below 0.40 have been removed.
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given in Table 2. Confidence intervals around the Cronbach’s (1951) alpha reliability
estimates indicate, for both scales, a range of plausible values of scale reliability that
are clearly acceptable by typical psychometric conventions (e.g. Schmitt, 1996).

Discussion and conclusion

The revised ATI

Of the 25 new and revised items tested for the revised ATI, items 5, 20 and 24 had
low standardized factor loadings (0.31, 0.28 and −0.04 respectively) and were
removed. The loss of item 5 (‘Assessment in this subject should be an opportunity for
students to reveal their conceptual understanding of the subject’) was unexpected, as
this item had, in previous studies, loaded more strongly on the CCSF factor (Trigwell
& Prosser, 2004; Prosser & Trigwell, forthcoming). Item 20 (‘In designing this
subject I take account of students’ prior understandings of the subject matter’) is a
reworking of the problematic original first item on prior understanding. The low
factor load for this item was less of a surprise. Item 24 (‘I use discussion sessions with
students in this subject to correct their misunderstandings’) had an almost zero factor
loading, which may reflect the contrasting ideas within the item—discussion on the
one hand, and correcting misunderstandings on the other hand.

While the factor loadings for items 2, 10 and 25 are also low-ish (Table 2), we did
not exclude these items as we considered that to do so would unacceptably diminish
the ‘range’ of the construct. If further testing indicates similar low loadings, a stronger
case would exist for their exclusion. Items 2 and 10 come from the ITTF scale of the
original ATI (‘It is important that this subject should be completely described in
terms of specific objectives that relate to formal assessment items’; and ‘I structure
my teaching in this subject to help students to pass the formal assessment items’
respectively). A new item 25 (‘I present material to enable students to build up an
information base in this subject’) is consistent with the ITTF scale construct in
containing both content and presentation elements.

The revised ATI retains two scales (CCSF and ITTF) each now with 11 items.
This version is accessible from the World Wide Web: http://www.learning.ox.ac.uk/
iaul/pdf/ATI22.pdf. Two of the original 16 items have been removed, one from each
scale. As noted above, item 5 was removed from the CCSF scale and the problem-
atic item 1 from the ITTF scale before testing the 25-item version. Items 18, 19, 22
and 23 (Table 2), new to the CCSF scale, focus on supporting students to become
independent learners and on monitoring change in understanding. Items 1, 17, 21
and 25, new to the ITTF scale, focus on extending the range of the scale in two
areas: seeing presentation as something that can be done well (item 17, ‘In this
subject my teaching focuses on the good presentation of information to students’)
and providing items that acknowledge the importance of content knowledge in
teaching (e.g. item 21, ‘My teaching in this subject focuses on delivering what I
know to the students’), as reflected in conceptions of teaching research (see e.g.
summary by Kember, 1997).
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We noted in our most recent analysis of the 16-item ATI (Prosser & Trigwell,
forthcoming) that six of the original items involved in the three error covariance
constraints showed evidence that a response to one of a pair might lead to an effect
on the response to the other. We proposed in our further development of the inven-
tory to trial a different order of these items (as suggested by Rubio & Gillespie, 1995).
There was no evidence of the need for similar error covariance constraints in these
results for the 22-item inventory, and we consider this may be due to the removal and
replacement of the problematic first item.

These new items and recent research on teaching–learning relations extend the
potential for the use of the ATI in achieving the aims of phenomenographic pedagogy.

Use of the revised ATI in raising awareness of variation in approaches to teaching

The main aim of phenomenographic pedagogy is to help teaching staff become aware
of their conceptions of teaching. In his approach, Bowden uses what is effectively a
universal desire by tertiary teachers to have their students learn for meaning, together
with the teachers’ own knowledge of their subject matter, to get at teachers’ concep-
tions of teaching. As we have observed above, the research results linking approaches
to teaching with approaches to learning contain a message that intuitively appeals to
teachers. Having seen an empirical demonstration of the connections, teachers focus
on the key characteristics that define the variation in teaching approach. This detail
is in the individual ATI items and the number of items available is increased in the
22-item ATI.

When used in development sessions, such as postgraduate certificates in teaching
and learning in higher education, academic staff are first asked to complete the ATI.
They are then shown the research linking variation in teaching and learning, and
discuss the results. They invariably agree that CCSF approaches to teaching are the
preferred approach. They are then asked to return to their completed ATI and to
select any two items—one from the CCSF approaches scale and one from the ITTF
approaches scale (see Table 2)—and reflect on the differences in their response to
each in relation to the effect that response may have on differences in student learn-
ing. While this approach works with the original 16 ATI items, the extended range of
each construct in the revised ATI creates more scope for an experience of variation.

Responses to the ATI items are made using a range of time-based engagement
(from ‘rarely if ever’ to ‘almost always’), not on a disagree–agree basis. So, both items
may be seen as describing a part of teaching. The empirically supported, theoretical
base of the ATI suggests that one item of a pair is usually more likely to lead to deep
approaches to learning than the other. This approach encourages reflection on
aspects of teaching that are directly connected with the quality of student learning.
Kane et al. (2004) demonstrate empirically and through the literature that reflection
is a central element of teaching excellence. What they do not articulate is the focus of
that reflection. For reflection to be effective it needs to be focused, for example, on
‘what do I need to know about and why, and how do I find out about it?’. The rela-
tions between ATI items and student learning provides that focus.
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Why does it work? One explanation is that this is an application of variation theory,
an idea described by Marton: 

To discern an aspect is to differentiate among the various aspects and focus on the one
most relevant to the situation. Without variation there is no discernment. We do not think
in a conscious way about breathing until we get a virus or walk into a smoke-filled room.
Learning in terms of changes in or widening in our ways of seeing the world can be under-
stood in terms of discernment, simultaneity and variation. Thanks to the variation, we
experience and discern critical aspects of the situations or phenomena we have to handle
and, to the extent that these critical aspects are focused on simultaneously, a pattern
emerges. Thanks to having experienced a varying past we become capable of handling a
varying future. (Bowden & Marton, 1998, p. 7)

Simultaneous reflection on two variant ATI items increases the likelihood of discern-
ment of those aspects of teaching that are critical to improvement of student learning.
The revised ATI described in this paper contains two coherent constructs (CCSF and
ITTF approaches to teaching), each containing an expanded number of items that
broaden the scope for achieving the conceptual-change ends sought in the approach
known as phenomenographic pedagogy.
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