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rescarch was recommended to validate and test the robustness of the TAES both in Hong Kong and elsewhere.
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Background

Increased number of teaching assistants
(TAs) has been deployed in primary and sec-
ondary scheols to support teachers and students
(Blatchford, Bassett, Brown, and Webster, 2009)
towards the ends of raising students’ performance
and reducing teachers” unnecessary workload.
In England, the number of TAs or TA equivalent
staff deployed in schools increased from 60,600 in
1997 to 176,900 mn 2008 (DCSF, 2008). In Hong
Kong, although there are no official statistics,
rough estimates based on the authors’ experi-
ence suggest that around 10% of staff in schools
are working in the role of TAs or TA equivalent.
There is no doubt that TAs play an important
role in schooling that is likely to have substan-
tial impact on students’ learning outcomes and
teacher’s practice (Blatchford, Bassett, Brown,
Martin, Russell, and Webster, 2006). However,
there is very limited research about TAs working
in primary and secondary schools. Given that
teacher efficacy is seemingly a popular topic in
educational research and has been shown to be
associated with many student outcomes such
as achievement (Bozman, 2012; Deepa, 2007),
motivation (Nelson, 2008), as well as teachers’
teaching practice (Allinder, 1994; Gibson and
Dembo, 1984), professional commitment (Co-
ladarci, 1992), and attitude (Soodak, Padell, and
Lehman, 1998}, TA’s efficacy might be a topic
which deserves the foremost research attention
in this field.

According to Bandura’s socio-cognitive
theory, efficacy refers to “beliefs in one’s capac-
ity to organize and execute the course of action
required to produce given attainments™ (1997,
p.3). Various instruments (e.g., Gibson and
Dembo, 1984; Tschannen-Moran and Woolfolk
Hoy, 2001} have been developed and used widely
to assess teachers’ efficacy. There are also some
studies examining the teaching efficacy of gradu-
ate TAs working in universities (e.g., Kim, 2009,
Komarraju, 2008; McCrea, 2006; Mills, 2011). In
those research studies, the instruments used were
either originally designed for use with teachers,
such as the Teacher Efficacy Scale (TES) (Gibson
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and Dembo, 1984), and the Teachers” Sense of
Efficacy Scale (TSES) (Tschannen-Moran and
Woolfolk Hoy, 2001), or specifically for use
with graduate TAs working in universities but
not in primary and secondary schools, e.g., the
Self-Efficacy Toward Teaching Inventory (SETI)
(Tollerud, 1990).

Since efficacy is a context-, subject-, and
task-specific construct (Bandura, 1997, Chan,
2008; Tschannen-Moran and Woelfolk Hoy,
2001), efficacy scales must be tailor-made to
activity domains and assess the many aspects
of efficacy with regard to the specific domains
{Bandura, 2006). Therefore, although it might be
possible to use teacher or graduate TA efficacy
scales to assess the efficacy of TAs working in
primary and secondary schools due to the simi-
larity of their work related to teaching, it is more
defensible to use an efficacy scale which captures
the unique contextual features of TA’s work and
the skills required of TAs to be successful in
schools. This study atternpts to fill in this gap in
literature by developing an efficacy scale for use
with TAs work in primary and secondary schools
in Hong Kong.

Theoretical foundation of the Teaching
Assistant Efficacy Scale (TAES)

The theoretical model of teacher efficacy
proposed by Tschannen-Moran, Woolfolk Hoy,
and Hoy (1998) was adopted in the present
study to develop the instrument for assessing
TA's efficacy. In this model, teacher’s efficacy
derives from the interaction of two components,
namely, analysis of teaching task and assessment
of teaching competence. Analysis of teaching
task refers to examining the task in terms of the
resources and constraints in particular teach-
ing contexts. Assessment of personal teaching
competence requires examination of the personal
characteristics related to teaching, including
skills, subject knowledge, and personality. Under
this framework, two implications were posed for
construction of TA efficacy scale items. First, the
items in the instrument should invite respondents
to assess personal competence in carrying out
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particular TA tasks, taking into consideration
the working contexts. Second, the instrument
should assess a broad range of activities and
tasks relevant to important aspects of TA's work.
Earlier researchers (e.g., Pintrich and Schunk,
1996; Tschannen-Moran and Woolfolk Hoy,
2001) have argued that it is quite challenging
to determine the optimal level of specificity in
efficacy assessment. Neither extremely general
nor extremely specific items are desirable. The
former might fail to provide clear and meaningfiat
efficacy assessments, and the later is likely to
reduce the practicality of the scale.

Therefore, an important basis for the scale
construction is to determine the task domains
of TA's daily work in schools. Blatchford et
al. (2009) reported that the work of TA (and
equivalent) staff is usually related to providing
learning support to students, assisting teachers,
as well as supporting the scheool more gener-
ally. In order to find out the main task domaing
for TAs in Hong Kong primary and secondary
schools—and in accordance with the guidelines
proposed by Bandura (2006) to construct an
efficacy scale—focus group interviews with
in-service TAs and experts with experience
in TA training were conducted to inform item
construction. The results of content analysis of
interviewees’ responses showed that TAs work-
ing in Hong Kong schools have responsibilities
i five domains: leaming support, teaching sup-
port, behaviour management, cooperation, and
administrative support. Learning support refers
to direct support to students’ learning provided
by TAs without teacher involvement. Teaching
support is the support of teachers’ instruction.
It could be in the form of replacement teaching
or providing assistance during the teachers’
teaching. Behaviour management refers to TA's
responsibilities in managing students’ behaviour
in and out of classroom. Cooperation refers to
the obligation TAs have to liaise with internal
(e.g., professionals, non-teaching staff, etc.)
and external parties (e.g., community, parents,
etc.} in order to help students. Administrative
support refers to the range of clerical duties
TAs performs to facilitate the school’s function.

None of above-mentioned efficacy scales (ie.,
TES, TSES, and SETI) covers all the identified
domains of TA's work. TES consists of two
subscales assessing personal teaching efficacy
and general teaching efficacy respectively;
TSES is a measure of teachers’ efficacy in
student engagement, instructional strategies,
and classroom management; SET] investigates
efficacy in course preparation, instructor
behaviour, materials, evaluation and examination,
and clinical skills training. These available
instruments focus on teaching or teaching-
related aspects which, to some extent, overlap
three domains of TA's work—learning support,
teaching support, and behaviour management.
The other two domains (i.e., cooperation and
administrative support) seem unique to TAs in
primary and secondary schools. Even though
the responsibilities in these two domains may be
shared by teachers and graduate TAs in practice,
they have not been included into research agenda
related to efficacy.

Rasch model

The true-score model (TSM) has been
routinely used to validate psychometric scales
in social sciences. However, there are inherent
weaknesses in this approach. First and foremost,
analytical techniques in TSM, including factor
analysis, require linear, interval scale data input
(Wright, 1997}. However, raw data collected
through Likert-type scales are ordinal, but not
interval data since the categories of Likert-type
scales indicate only ordering without any propor-
tional levels of meaning. Applying parametric
statistics on ordinal data can Iead to misleading
results (Bond and Fox, 2007; Wright, 1997). Sec-
ond, as TSM uses total score to indicate the levels
of respondent’s abilities, the estimates of person
ability are item-dependent (e.g., person ability
estimates appear high when the items are easy
but low when items are difficult even though the
person ability actually remains invariant) and the
estimates of item difficulty are similarly sample-
dependent (e.g., item difficulty estimates appear
high when the respondents’ competence is fow but
low when the respondents’ competence is high;
even though the item, itself, remains invariant).




The Rasch model (Rasch, 1960) overcomes
the above-mentioned problems and provides a
sound framework for objective measurement.
Rasch medel can converts ordinal data into in-
terval measures by employing the logarithmic
transformation to calculate log-odds (logit) if
the data fits the model. Such interval measures,
transformed from ordered category responses,
facilitate objective and linear measurement
(Linacre, 2006a). The estimates of person abil-
ity are independent from the item difficulty and
the estimates of item difficulty are independent
from the sample. Furthermore, the Rasch analysis
prevails over TSM by calibrating the persons and
items simultaneously onto a same metric {Bond
and Fox, 2007; Wright, 1992). Person measures
are placed from low to high and item difficul-
ties are placed from easy to hard on an ordered
trait continuam and direct comparisons between
person measures and item difficulties can be eas-
ily conducted, based on their locations on that
continuum,

Rasch model has been increasingly used to
analyse assessment data (Baird, 2012; Barkaoui,
2011; MacMillan, 2000) as well as to examine
psychometric properties of instruments {e.g.,
Kyriakides, Kaloyirou, and Lindsay, 2006; Muis,
Winne, and HEdwards, 2009; Yan and Mok, 2012;
Yan and Condam, 2013) and the advantages of
Rasch model were echoed. For example, Muis
et al. (2009) undertook traditional and Rasch
analyses on the psychometric properties of two
instruments that are widely used in educational
research settings—ithe Achievement Goals Ques-
tionnaire (AGQ) and the Patterns of Adaptive
Learning Scale (PALS)}—and found that, although
traditional analyses based on raw scores showed
the AGQ and PALS to be reliable and valid
instruments, subsequent Rasch analysis revealed
several problems which had been neglected in
the traditional psychometric analysis but had
important empirical implications. These included
mismatch between distribution of respondent
abilities and item difficulties, low person reli-
ability, and dysfunction of lower portion of the
response scale. The Rasch model also proved to be
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a sound methodological framework for develop-
ing or validating efficacy scales, such as Safety
Efficacy of Domestic Food-Handling Practices
Scale (Fischer, Frewer, and Nauta, 2006), Self
efficacy/Social Support for Activity for persons
with Intellectual Disability (Lee, Peterson, and
Dixon, 2010), The Career Decision Self-efficacy
Scale (Nam, Yang, and Lee, 2011), Korean ver-
sion of Psychomotor Self-efficacy (Zhu and
Kang, 1994), and the Memory Self-efficacy Scale
(Zelinski and Gilewski, 2004). Consequently, the
Rasch model appears to be a promising tool for
developing a scale for measuring TA's efficacy
from both methodological and content-related
perspectives.

Measurement should focus on only one latent
trait at a time (Bond and Fox, 2007) and, conse-
quently, unidimensionality is a basic requirement
of standard Rasch analysis. However, if a scale
contains several unidimensional subscales, a mul-
tidimensional Rasch model (Adams, Wilson, and
Wang, 1997) may be appropriate as this approach
takes into account the correlations between
different but related unidimensional latent traits.
A multidimensional model simultaneously cali-
brates all the dimensions and, further, increases
measurement precision by making use ofthe cor-
relations between these dimensions (Wang, Chen,
and Cheng, 2004) and this advantage is especially
evident when the scale for each dimension are
relatively short and the correlations among them
are generally high (Wang, Yao, Tsai, Wang, and
Hsieh, 2006).

Comnsidering the unique nature of TA’s work
and the fact that TAs are playing an important
role in schooling, the present study aims to fill
the gap in existing research to examine the range
of capacities that are essential to and important
for TA’s work in the Hong Kong school context
and to develop and validate a scale for measur-
ing TA’s gelf-reported efficacy on those identi-
fied capacities. These findings should increase
our understanding of the nature of TA’s efficacy
related to their work in schools, and the instru-
ments developed in this study could provide a
foundation for future research in this field.




Method

Scale Development

The research team responsible for item
development consisted of two researchers spe-
cialized in measurement and three colleagues
specializing in teacher education and running a
TA training programme at the time of instrument
development. The procedure recommended by
DeVellis (2012) was adopted to develop the
nstroment. The scale development started from
a conceptual map which depicted the structure
of the target latent traits to be measured. An item
pool was generated based on literature review and
the results of consultative meetings with TAs and
teachers. Given that TAs share some functions of
teacher, 68 items were selected, with necessary
modifications, from available teachers’ efficacy
scales, such as the TSES (Tschannen-Moran and
Woolfolk Hoy, 2001}, TES (Gibson and Dembo,
1984), Bandura’s Teacher Efficacy Scale (un-
dated), and Teacher Efficacy for Inclusive Prac-
tice Scale (Sharma, Loreman, and Forlin, 2011).
These items are mainly about learning support,
teaching support, and behaviour management.
The research team generated other 20 items to
reflect the unique aspects of TA’s work in school
which have not been covered by teachers’ efficacy
scales, such as cooperation and administrative
support.

This resulted in an item pool with 88 jtem
DeVellis (2012, p. 80) suggested to have an initja
item pool that is three or four times as large a4
the final scale. Therefore, an item pool with 88
items is probably ideal to produce an intendeq
final scale with 22 to 30 items. This item pool was
subject to review by an expert panel consisting
of the research team and another group of TAs
and teachers. Content validity was confirmed and
redundant items were removed. The relevance of
items, ambiguities and possible bias in item word-
ing were checked and necessary revisions were
made. This resulted in a scale with 45 items which
was piloted on a small group of TAs (¥ = 26).
Pilot participants were asked to write down any
suggestions for this scale, in addition to answering
the items. Further revisions were made based on
pilot results. The resultant TAES contained 38
items. A six-point Likert-type response scale,
ranging from Strengly Disagree (1), Disagree
(2), Semewhat Disagree (3), Somewhat Agree
(4), Agree (5), to Strongly Agree (6) was used
for all items. The TAES dimensions, operational
definitions, and exemplar items are shown in
Table 1,

Sample

Participants for this study were a convenience
sample of 531 TAs from a TA training course, 271
(51.0%) TAs came from primary schools, 239
{45.0%) from secondary schools, while 21 (4.0%)

Table 1
TAES Dimensions, Operational Definitions, and Exemplar Items
Operational Number
Dimension Abbraviation Definition of ltems Exemplar item
Learning Support LS Direct support 6 | can motivate students
to students’ learning who show low interest
in school work.
Teaching Support TS Suppoert to teachers’ 8 | can provide an alternate
instruciion explanation or example
when students are confused.
Behaviour BM Managing students’ behaviour 9 | can control disruptive
Management in and out of classroom behaviour in the ¢lassroom.
Cooperation co Liasion and work with internal 8 | can cooperate with non-
and external parties teaching staff in my school.
Administrative AS Cleric duties to facilitate 7 | can assist to improve the

Support

the schootl's function

leaning environment.




did not provide school information. 141 (26.6%)
were identified as males, 366 (63.9%) as females,
while 24 (4.5%) did not provide gender informa-
tion. The majority of participants (416, 78.3%)
were aged between 21 and 30, 92 (17.3%) aged
31 or above, 12 (2.3%) aged 20 or below, and 11
(2.1%) without age information.

Procedure

Research ethical guidelines of the authors’
institution were followed and permission for the
study was granted by the Human Research Ethics
Committee of that institution. The questionnaire
was printed in (Cantonese) Chinese and was ad-
ministered before the training course in order to
avoid the influence of the course on participants’
conceptions of efficacy. The participants were
guaranteed that the participation was on voluntary
basis, all personal information and data collected
would be kept strictly confidential and used only
for research purposes.

Data Analysis

The Rasch rating scale model (Wright and
Masters, 1982) was adopted for data analysis
since the 6-point response Likert-style scale
was invariant across all 38 items. Considering
that TA’s efficacy is likely to be a multidimen-
sional construct given the multifaceted nature of
TA’s work, a multidimensional Rasch model is
considered more appropriate than a single unidi-
mensional model to investigate the measurement
properties of TAES.

The Rasch model adopts a “the data fit the
model” position. The empirical data must meet
prior requirements of Rasch model in order to
achieve objective measurement (Andrich, 2004).
The prior standards ensure that the measurement
results under different circumstances can be
communicated within a stable framework and a
scale constructed in one study can be applied to
data collected in another context. A number of
quality assurance indicators were applied in this
study to examine the psychometric quality of the
developed scale.

The first check examined whether the re-
sponse category options function as intended.
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Thresholds between consecutive categories
should increase monotonically to ensure that
higher measures represent higher levels of latent
trait. Threshold distances should be neither too
short nor too far apart on the latent trait scale
(Bond and Fox, 2007). Ideally, thresholds should
increase by at least 1.4 logits but less than 5.0
logits (Linacre, 2002). For four or mote category
scales, however, a shorter threshold distance is
acceptable.

A principal components analysis (PCA) of
Rasch residuals (Linacre, 1998; Wright, 1996)
using Winsteps 3.70 (Linacre, 2006b) was con-
ducted on each dimension as well as on the whole
scale to check whether or not each was measuring
a unidimensional latent trait. ConQuest version
2.0 software (Wu, Adams, Wilson, and Haldane,
2007) was then used to undertake the multidimen-
sional Rasch analysis.

Several criteria including Rasch reliability,
iten fit statistics, and differential item function-
ing (DIF) were used to investigate the quality of
the items and the psychometric properties of the
scale. ConQuest provides EAP/PV reliability
which is calculated using an expected a posteriori
estimation based on plausible values (Wu et al.,
2007). EAP/PYV reliability is explained variance
according to the estimated model divided by total
variance of the person ability.

Ttem fit statistics indicates the extent to which
the data match specifications of a Rasch model.
Outfit and Infit mean square (MNSQ) as well as
their standardized forms (ZSTD) are commonly
used item fit statistics. Since MINS( is more sensi-
tive to sample size, especially for Infit statistics
when the sample size is larger than 500 (Smith,
Schumacher, and Bush, 1998), Outfit ZSTD will
be used to detect misfit items in this study. The
Outfit ZSTD has approximately normalized #
distribution with an expected value of 0 and a
SD of 1.0. Underfit (values much higher than
+2.0) suggest that variation in the observed data
is greater than that predicted by the Rasch model
and overfit (values much lower than —2.0) indicate
redundancy between the information carried by
the item in question and the other items in the
scale (Linacre, 2006a). From a scale development
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perspective, underfit is detrimental to a scale
while overfit usually has littie practical implica-
tions (Bond and Fox, 2007). Therefore, +2 will be
adopted as the critical value of Outfit ZSTD. Ttems
were considered to have misfit to Rasch model if
the Outfit ZSTD is larger than +2.0.

DIF analysis should be used to check the
construct equivalence across groups (Wang,
2000). The existence of DIF indicates that dif-
ferent groups may have different interpretation or
perspectives on the items. In other words, differ-
ent groups perform differently on the same items,
after controlling their difference in the latent trait
levels. As suggested by Adams and Wu (2010)
that whether the effect of a DIF is of substantive
importance is largely determined by the magni-
tude of that DIF, a difference equal to or larger
than 0.5 logits (Wang et al., 2006) was regarded
as evidence of substantial DIF in this study.

Result

Dimensionality

A PCA of Rasch residuals was conducted on
each dimension as well as the whole scale. The
eigenvaltues of the Rasch dimension and the first
contrast, i.e., first PCA component in the correla-
tion matrix of the residuals, for each dimension
and for the whole TAES scale were presented in
Table 2.

Linacre (2006a) suggested an eigenvalue
of 2.0 as the cut-off value. If the eigenvalue of
the first contrast is greater than 2.0, then there is
probably a “second dimension” besides the Rasch
dimension, if the eigenvalue is smaller than 2.0,

Table 2

The Eigenvalues of Rasch Dimension and the
First Contrast.

Eigenvalue
Dimension/Scale  Rasch Dimension  First Conirast
LS 9.7 1.8
T8 9.3 1.6
BM 13.1 21
CO 10.7 18
AS 6.4 1.7
Overall TAES 35.5 3.5

the residuals could be regarded as at randop,
noise level. As shown in Table 2, the eigenvakyeq
for the five dimensions range from 6.4 to 13.1,
whereas the eigenvalues of first contrast are aj|
less than 2.0 except that for dimension BM whigh
is marginally higher than 2.0. This result supportg
the claim that the items in the five dimensiong
probably each measure a single latent trait. On the
contrary, the eigenvalue of 3.5 for the first contrast
for the whole scale suggests that items in TAES
contain more than one dimension

Furthermore, the correlations among person
measures on the five dimensions of TAES range
from 0.582 to 0.782 (see Table 3). These correla-
tions indicate that multidimensional Rasch model
is appropriate to be used since the five scales are
not measuring the same dimension of the latent
trait but the correlations among them could be
utilized to increase measurement precision (Wang
et al. 2006).

Table 3
Correlations among Dimensions of TAES.

LS TS BH Cco
TS 0.782" - -
BM 0.692" 0.670"
coO 0.582" 0.6727 0.611™ -
AS 0.6517 0.713" 0.699™ 0.754"
Nots. "p <.
Model-data fit

The multidimensional Rasch analysis on
TAES was conducted using ConQuest. The daia
to model fit was examined through Quifit ZSTD
for each item.

It can be seen from Table 4 that 7 items
showed misfit to the Rasch model. Those items
include TS Item 2 (I can provide suggestions on
teaching activities to teachers), TS Item 4 (I can
get students to learn together in small groups),
TS Item 33 (I can assist teachers in preparing
teaching materials), CO Item 35 (I can cooperate
with parents who need assistance), AS Item 8
(I can manage after-school class), AS Ttem 11
(I can support students during extracurricular
activities), and AS Item 38 (I can provide cleric/
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Table 4
Ttemn Quifit ZSTD and DIF.

Quitfit Gender  School Type
fiem Z8TD DIF (M-F) DIF {P-3)
Learning Support
ltem 3 2.7 -0.18 0.31
ftem 7 -3.7 0.07 0.21
ftem 17 4.7 0.01 -0.11
ltem 21 -7.8 0.09 -0.27
item 28 -0.8 0.36 -0.19
[tem 30 -3.9 -0.12 -0.22
Teaching Support
[term 2" 5.5
ltem 4 2.8
ltem 6 -5.1 -0.24 -0.24
item 15 -5.0 -0.16 .11
Jtem 20 -3.1 -0.21 0.09
ftem 31 —4.5 -0.13 0.03
Item 33 11.6
ftem 37 -1.5 -0.10 0.34
Behaviour Managerment
ltem @ 25 0.07 0.26
tem 12 -3.2 -0.27 0.29
ltem 13 5.4 0.02 -0.14
tem 14 -55 0.03 0.08
ltem 16 -3.7 -0.10 0.17
[tem 19 -5.0 0.09 -0.30
ftem 22 3.8 0.31 -0.20
Item 27" =11 -0.52 0.28
ltem 22 4.6 0.36 -0.44
Cooperation
ltem 5 2.0 C -0.26
ltem 23 0.2 Q.14 0.02
ltem 24 2.3 -0.1 0.13
ltem 25 0.6 0.09 -0.27
Item 32 -0.8 -0.38 0.26
ltem 34 05 0.22 -0.10
item 35 4.4
[tem 36 1.6 0.04 0.23
Administrative Support
ltem 1 0.4 0.15 -0.10
ltem & 9.1
ltem 10 —0.1 -0.06 -0.17
[tfem 11" 5.7
ltem 18 0.8 -0.22 -0.12
ltem 26 2.2 0.13 0.38
ltern 38" 12.4

Note. “misfit item (Qutfit ZSTD > +2.0);
“item with substantial DIF (the difference of

itern difficuliy > 0.5 logits)
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administrative support to teachers). Two items
including CO Ttem 24 and AS Item 26 has a mar-
ginal ZSTD value (+2.1 and +2.2 respectively).
They were kept in the scale considering that this
was the first validation study for this scale. Since
deleting items probably affects the accuracy of
the remaining scale and error rate of the model
estimates (Hart and Wright 2002), the identified
7 misfit items were removed from the scale one
by one, in descending misfit order, and Rasch
analysis were re-applied until all remaining items
showed fit to the Rasch model.

In order to examine the construct equiva-
lence across gender (male vs female) and school
type (primary vs secondary), DIF analysis was
undertaken afier removing all the misfit items.
Only BM Item 27 (I can deal with students who
are physically aggressive) appeared to have
substantial DIF (a difference larger than 0.5
logits) across gender. The difficulty of this item
seems substantially higher for female TAs than
for males after controlling their overall efficacy
levels. This DIF item was removed and the EAP/
PV reliabilities reported by ConQuest for the five
dimensions are quite good (LS: 0.90, TS: 0.90,
BM: 0.90, CO: 0.88, and AS: 0.89).

The distribution of item difficulty and person
abifity

Table 5 presents the item difficulties with
associated standard errors for the 30 remaining
items. The item difficulty covers a range from
—2.26 to 1.91 logits. Analysis for LS shows that
LS Item 7 (I can get students to believe they
can do well in school work) to be the easiest to
endorse (—0.46 logits) and LS Ttem 3 (I can help
students improve their academic achievements) to
be the most difficult (0.38 logits). TS Ttem 6 (1 can
respond to difficult questions from my students)
is the casiest item (—0.83 logits) and TS Item 37
(1 can use a variety of assessment strategies) is
the most difficult item (0.82 logits) in TS. BM
ranges from the easiest BM Item ¢ (1 can make
my expectations clear about student behaviour)
(—0.69 logits) to the most difficult BM Ttem 2241
can prevent disruptive behaviour in the classroom
before it oceurs) (0.46 logits). CO Ttem 34 (I can
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cooperate with non-teaching staff in my school)
has lowest difficulty (—1.29 logits) in the CO
dimension and CO Item 24 (I can make use of
community resources to help students’ learning)
has the highest CO difficulty (1.91 logits). For
dimension AS, AS Item 1 (I can accomplish the
work assigned by my school) and AS Ttem 18 (I
can assist to improve the learning environment)
are the easiest (—2.26 logits) and the most difficult
(1.09 logits) item respectively.

The Rasch model estimates person and jtem
measures on the same metric. As shown in the
item-person map (Figure 1), the five frequency
distributions on the left side indicate the TA’s

Table 5
ltem Difficulty and Standard Evror (SE).

measures on each of the five dimensions of ef-
ficacy. The TAs with higher efficacy are placed at
the top of the scale and those with lower efficacy
are placed at the bottom. In a similar way, the item
difficulty distributions for the five dimensions are
displayed on the right side of the scale. The items
that are more difficult to endorse are placed at the
top, and those that are casier to endorse are placed
at the bottem. The notation on the right side of
the map are used to represent the item response
category thresholds so that x.y represents the y-th
threshold of item x.

Mean estimates of TA’s efficacy for the five
dimensions range from 0,79 to 2.21 logits. Table 6

Item item Difficulty (SE) Item Item Difficulty (SE)
Learning Support Teaching Support
ltem 3 0.38(0.04) ltem 37 0.82(0.09)
ltern 28 0.32 {0.04) Iterm 31 0.52(0.04)
ltern 21 0.18(0.04) item 20 0.09(0.04)
item 17 -0.15(0.04) item 15 -0.61(0.04)
ftem 30 -0.27(0.09) ltem 6 -0.83(0.04)
[tem 7 -0.46(0.04)
Behaviour Management Cooperation
Item 22 0.46(0.04} ltem 24 1.91(0.04)
ltem 12 0.40(0.04) ltem 36 1.73(0.11)
ltern 16 0.29(0.04) Item 23 0.08(0.05)
ltem 13 0.19(0.04) ltem 32 -0.50(0.05})
ltem 19 0.00(0.04) ltern 5 -0.76(0.05)
[tem 14 -0.33(0.04) ltem 25 -1.17(0.05)
lkem 29 —0.34(0.11) ltern 34 ~1.29(0.05)
Item 9 -0.69(0.05)
Administrative Support
ltem 18 1.09{0.04)
ltem 26 0.88(0.08)
ltem 10 0.30(0.04)
Itern 1 -2.26(0.05)
Table 6
Person Measures on the Five Dimensions.
Mean sD Maximum® Minimum’
LS 0.79 1.49 6.69 -4.23
T8 0.98 1.46 6.99 -3.91
BM 0.81 1.41 592 -4.75
CO 2.21 1.38 7.78 -2.26
AS 1.42 1.33 7.00 ~-2.67

Note. "Some persons with exfreme measures are not shown in the item-

person map since the frequency is less than 4.




and the item-person map (Figure 1) show that TA’s
. efficacy levels spread across a wide range of the
© latent trait scale. As well, TAES items (along with
their itern thresholds), still cover the major range
of TA’s efficacy levels and, therefore, provide a
sufficient, targeted measurement of TA’s efficacy.

TAES has a 6-category rating scale which
generates 5 thresholds. Rasch analysis reports
that the calibrations of the 5 thresholds (intersec-
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tions between consecutive categories) increases
monotonically from —3.05,—1.53, -0.83,1.15, to
4.25 logits. No threshold disorder was found and
the threshold distances (1.52, 0.7, 1.98, and 3.1
logits respectively) are quite good for a 6-category
response structure according to Linacre’s (2002)
criteria. The results indicated that the 6-category
response structure function well for the TAES.

Teaching Asaistant Item Iten Thresholds
L ] M oo 28 13 TS BM CO RS 18 5 BM ca as
| ' | i )
! | | | |
| | | | |
| | i L | 24.5
5 | H | 1 i 36.5
1 | | | |
| | | | |
| | | | | i8.5
| 1 | | 1 26.5
5 i | | X| | 37.9
| | L x| | 31.5 22.5
| | i Rl | 3.5 1z.5 0.8
| | | x| i 28.5 16.5
| | | ®| | 21.5 20.5 13.5 23.5
| | | XX| | 17.5 15.5
1 | %1 | KK %I 30.5 14.5
xl X % XXKH | X 7.5 29,5 32.5
% | x| XHEX | XX | 15.5 5.5 5.5
| Xx| Rl HXEX| X 6.5
x| %l b4 XE00L %l z4.4
3 X! x| | EXKEME| XK | 36.4
XK | XXX | XX | YIOOOUKX | XX | 25.5
XX KKK | HY|  HRHHEXH| poeod] 34.5
KK wo HKR | REEHEKE N XEHH
pes'dl HRKAK | KREKK | KHONHK | XEXHHH| 18.4
KXAK | HEXEEX| HUKM | KXEXAKKEK | KHHHAKX | 26.4
2 Feved HXHEH | RNEOOCT OOEXKK O 24 37.4 1.9
COEXEX | XXEKHM|  AXRNME OO0 | KKXEKXXK) 36 28,4 31.4 22.4
HMKEXKM | XAXKKK | XOEKK | KRHAANE | OORKKEHE | 3.4 1z.4 1.4
WEXMHKK | XEXKRNOL]  KORODOE|  REXEKHEXHOCOD0KK | 21.4 6.4 23.4
RRGOINKE | EXXEEXH| XXM 00000 | XEKXXKRX ] 17.4 20.4 13.4 24.2
1 KEKKRR | HMHNHXH | ANHXXEX| KX | KIDOOHRHR | 1B 30.4 19.4 36.3
HUAEAALK | WRHERAN | XNRMHX| WHHK | HHHEO0K | 37 26 T.4 14.4
MNHMNMK | KXHKKKN| XHXKEXHA | HURK | XREHNXKH | 31 z2 28,4 32.4
KEHHEKER | 000K | XAL0WAA | XXl XEXXXX| 3 12 15,4 9.4 4.4 18.3
WOKNNEN | 00000 ] XKHEKEEXXE| KXX|  ¥EAXXX| 28 18 10 6.4 24.2 26.3
NIOOOHK | KEKXRE| HEHKX | %] XXWHE| 21 20 13 23 37.3 25.4 36.2
i HRKEKX | HEXK| 00K %] XXl 17 ig 28,3 31.3 22.3 34.4
peveed| XERK|  XHMNMAH Xi ¥XXi 30 14 3.3 12.3 16.3 10.3
XK KKK | KAHX | | ¥x| 7 28 32 21.3 13,3 23.3
KKK | KKK | HRRA | | %| E] 20,3 19.3 18.2
HHKK | X | pesaedt | x| 15 5 19.3 37.2 14,3 26.2
-1 XEX | HK L X¥| i %i 3 30,3 3:.2  28.3 1.4
XA A | %% | | 25 7.3 15.3 22.2 24.1
K| X¥| XX | | 34 3.2 12,2 5.3 0.2
%l %I Ead] | | 21.2 6.3 16.2 23.2
2| X} X| | | 17.2 2002 8.3 25.3
-2 ¥ | x| | | 30.2 13.2 32.2
| % | | | 7.2 19.2 34.3 18.1
| | i L L 1 29.2 26.1
| x; | | | 15,2 14.2 5.2
i | x| | | za.1 37.1 9.2 25.2
| | | | | 3. 6.2 iz.1 22.1 1.3
-3 | | i t | 13.1 1.1 10.1
| | | | | 1.1 31.1 1%.1 23.1
| | | | | 17.1 20.1 34.2
| | | | | an.1 i4.1
| L | i i 7.1 25,1 32.1 1.2
-1 | | | | | 15.1 5.1
| | | | | 6.1 9.1  25.1
| | L | | 34.1 1.1

Each ‘X’ represents 4.1 cases

Figure 1. The ltem-person Map for TAES,
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Discussion

The present study aimed to investigate
capacities that are essential and important to
TA’s work in Hong Kong primary and secondary
schools and to develop a sound, psychometrically
appropriate instrument for measuring TA efficacy.
The results of the Rasch analyses reveal that the
conceptual design of the instrument matched
the requirements of the multidimensional Rasch
model. TA’s efficacy could be understood from a
multidimensional perspective and a 5-dimension
structure was supported in the present study. The
final version of TAES (see Appendix A) reported
here consists of 30 items that access TA's efficacy
on five dimensions: learning support (LS, 6
items), teaching support (TS, 5 items), behaviour
management (BM, 8 iters), cooperation (CO, 7
iterng), and administrative support (AS, 4 items).
The EAP/PV reliabilities for the five dimensions
are all around 0.90. The 6-category response
category structure also works well for the TAES
since the calibrations of the 5 thresholds increases
monotonically and the threshold distances are
reasonable for a 6-category response structure.

Seven items that were relevant and concep-
tually valid were excluded from the scale since
they showed misfit to the Rasch model’s measure-
ment requirements. However, these items and
the efficacy components they represent should
not be prematurely regarded as unrelated to TA's
efficacy. Closer investigation and contextual in-
terpretation are necessary to reveal the potential
underlying causes for the misfit of those items. For
example, the reason for misfit of AS Item & (I can
manage after-school class) and AS Ttem 11 (I can
suppott students during extracurricular activities)
could lie in the fact that these tasks—managing
after-school class and supporting students during
extracurricular activities—are purely administra-
tive work for some TAs, while they might involve
teaching duties for other TAs in accordance
with the particular school’s requirements. Such
dual functions embraced by these items could,
therefore, result in the misfit. Future research
could explore this peint further by rewording
those items to check whether they can perform
in a way that is consistent with TA's responses

to other items in the AS dimension. BM Ttem 27
(I can deal with students who are physically ap-
gressive.} showed substantial DIF across gender,
Female TAs found this item much more difficult
to endorse than did male TAs, after controlling
for overalt level of TA efficacy. TA's responses
to this item were obviously influenced by gender
factors: physical aggression by students is more
confidently responded to by male TAs rather than
female TAs. Discarding this item would be inap-
propriate if TAs are really expected to deal with
students’ physical violence. In that case, splitting
the item response by gender would allow BM
Item 27 to be retained by scoring it separately for
males and females.

Although the range of item difficulty (with
thresholds) is well targeted with TA's efficacy
levels along the latent trait scale, two dimensions
cover only a relatively small range of item dif-
ficulties (i.e., LS and BM), while others (i.e., TS,
CO, and AS) spread over a wider range but gaps
exist in their coverage. For dimension CO, some
items could be added to bridge the 1.65 logits gap
between items CO Items 23 and 36. In dimension
AS (only four items), AS Item 1 is so extraordi-
narily easy that it cannot help to differentiate TA's
efficacy levels. Further items could be developed
to shrink the (2.56 logits) gap between AS Items
1 and !0. The items in dimensions LS and BM
tend cluster along the scale. It indicates that
TA's duties in these two dimensions have similar
difficulties and TA's efficacy does not vary much.
In contrast, the dimension CO items spread over a
wide range along the scale. The likely explanation
is that duties in the CO dimension involve many
different stakeholders and TA's level of efficacy is
somewhat dependent on the objectives with which
they are obliged to cooperate. In Hong Kong
schools, it seems that TAs feel more confident in
working with non-teaching staff in their schools,
but least confident in cooperating with the wider
community.

TA’s mean estimates of efficacy levels
are substantially higher than the mean item
difficulty on all the five dimensions. There are
two potential interpretations for this result. One
is that the current items are relatively easy for
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TAs, and more difficult items need to be added.
In other words, there is a ceiling effect that
limits TAs from expressing their efficacy levels
on these dimensions. Indeed, some TAs report
perfect (average raw score equals 6) or nearly
perfect scores. Another interpretation, which
might deserve more attention, is that many TAs
are overqualified for their positions. In Hong
Kong, many TAs are qualified teachers or newly
graduated university students already holding
teaching certificates. Their knowledge and skills
make them very competent as TAs but most of
them regard their TA job as merely a stepping-
stone to employment as a teacher. This might also
be one of the reasons for the turnover problems
associated with TA posts reported in previous
studies (Blatchford et al. 2006). The differences
between TA's mean estimates of efficacy levels
and the mean item difficulties are especially sa-
lient for the dimensions CO (TAs are 2.21 logits
higher than the item mean) and AS (1.42 logits
higher than the mean item difficulty). This is
likely to be because, in Hong Kong schools, TAs
are frequently involved in administrative duties
and working i cooperation with other school staff
or parents, The plethora of those experiences lend
TAs to have more confidence in conducting such
. duties compared to independently undertaking
. duties such as supporting learning/teaching or
- managing student behaviour.

: The advantages of Rasch analysis over
* traditional analysis were echoed in this study. First
- of al], the Rasch analysis transforms the ordinal
Likert type raw scores into interval measures
. on a logit scale, which have consistent unit and
. stable meaning on the underlying trait scale (i.e.,
* TA efficacy) when the data fit the model. Second,
- Rasch analysis estimates persons and items on the
© same metric according to their efficacy levels and
“itern difficulties. Comparisons could be made be-
-~ tween person efficacy levels and item difficulties
“based on their locations on the trait continuum for
- each dimension (Yan and Bond, 2011).

The development of the TAES provides a
crucial step toward better understanding of TA’s
work and associated efficacy beliefs. This instru-

ment provides an appropriate too! for measuring
TA’s efficacy as a context-specific construct and
opens new possibilities for future research. For
example, how do the efficacy beliefs of TAs im-
pact their work performance? What are the factors
mfluencing TA's efficacy? How to enhance and
maintain a high level of efficacy for TAs?

One point which needs attention is that the
results support use of the dimension scores of
the TAES, but do not suggest use of a single
composite score of TA self-efficacy. Users of the
instrument should use the five dimension scores
to arrive at inferences about efficacy. As for
other newly-developed instruments, TAES has
its own limitations and further validation and
empirical research will be needed to consolidate
this instrument and contribute to literature in
efficacy research. First, items of the TAES are
open for further development and revision.
More items with higher difficulty level could be
added, especially for dimensions CO and AS.
Second, this study exclusively relies on data from
Hong Kong TAs. This might be a limitation for
immediate generalization of the TAES to other
education sysiems. As indicated by the TAES as
well as our focus group interviews, TAs working
in Hong Kong primary and secondary schools
play a multi-faceted role. The whole TAES could
be applied in a similar research/education context
to gather more validation evidence for this scale
and to check the invariance of item estimates,
while in an education system in which TAs are
not required to play such multi-faceted roles, the
TAES can be used piecemeal (i.e., one or two
dimensions may be used in isolation) and this
lends generalizability to the instrument precisely.
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Appendix A: The final version of 30-item TAES

750

Strongly Disagree (1), Disagree (2), Somewhat Disagree (3}, Somewhat Agree (4), Agree (5), to Strongiy Agree ()
Please indicate your degree of agreement for the following statements.

Learning Support

Item 3  Ican help students improve their academic achievements
Item 7  Ican get students to believe they can do well in school work
[tem 17 I can motivate stadents who show low interest in school worl
Item 21 I can help students concentrate on classroom learing
Hem 28 T can get through to the most difficult students
Jtem 30 T can make students enjoy classroom lea.rhjng
Teaching Support
Ttem 6 I can respond to difficult questions from my students
Ttem 15 1 can provide an alternate explanation or example

when students are confused
Itern 20 1 can adjust my lessons to the proper level

for individnal students
Item 31 T can gauge student comprehension of what you have taught
Item 37 1 can use a variety of assessment strategies

Behaviour Management

ftem 9

ltem 12
Item 13
Item 14
Item L6
Item 19
Item 22

Item 20

I can make my expectations clear about student behaviour
I can deal with students who are verbally aggressive

I can keep a few problem students from ruining an entire lesson

I can establish routines to keep activities running smoothly
I can respond to defiant students
1 can control disruptive behaviour in the classroom

I can prevent disruptive behaviour in the classroom
before it occurs

I can get students to follow classroom rules

Cooperation

Ttem 3 T can cooperate with teachers

Ttem 23 T can cooperate with other professionals

Ttern 24 T can make use of community resources to help
students’ learning

Ttem 25 I can get well with students

Ttem 32 1 can obtain trust from students

Item 34 I can cooperate with non-teaching staff in my school

Item 36 1 can assist families in helping their children do well in school

Administrative Support

ltemn 1 1 can accomplish the work assigned by my school

Item 10 1 can assist to make my school a safe place

Ttem 18 I can assist to improve the learning environment

Item 26 [ can provide guidance to students who have

emotional problems
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