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The use of assessment for formative purposes has become a major component of
assessment reforms in many educational systems due to its potential to provide
important data for teacher-decision making to improve learning. However, there is
yet a study with a robust objective measurement model to set up a continuum of
teacher perceptions of the uses of a computer adaptive test (CAT) for enhancing
formative practices. This study explores teachers’ perceptions of the potential use
of an externally developed CAT, an assessment aimed to support the learning and
teaching of English as an additional language (EAL). A Teacher Perception of the
Use of CAT Scale (TPUCAT) was developed using both theoretical and empirical
approaches to determine the indicators of the construct. A questionnaire, with six-
point Likert type scale and 36 items were administered to EAL teachers in one
state educational system in Australia. Using the Rasch item analysis, four
statistically different possibilities of use for the CAT emerged from the data. These
groupings of teachers were used to develop a typology of teachers’ perceptions of
potential CAT use to support individual students in their learning. We establish
that teachers’ perception about the use of CAT is varied, and hence present a
professional development opportunity. Our study is the first to establish this
typology of teacher perception, which is a critical contribution to the theorisation
of assessment. This typology from basic to expert provides a better description of
potential teacher uses of a CAT for formative purposes and allows for targeted
professional development for teachers to ensure that CAT is optimised to support
teacher practices and student learning.

Keywords: assessment for formative purposes, computer-adaptive test, typologies of
practices, teachers, assessment

Citation: ljiwade, O., & Alonzo, D. (2023). Teacher perceptions of the use of a computer-adaptive test
for formative purposes: Typologies of practices. International Journal of Instruction, 16(2), 887-908.
https://doi.org/10.29333/iji.2023.16247a


http://www.e-iji.net/
https://doi.org/10.29333/iji.2023.16247a
https://orcid.org/0000-0003-3118-1775
mailto:seun.ijiwade@acem.org.au
https://orcid.org/0000-0001-8900-497X

888 Teacher Perceptions of the Use of a Computer-Adaptive Test ...

INTRODUCTION

The use of assessment for formative purposes has become a major focus of many
assessment reforms due to its potential to provide important data to support teacher-
decision making to improve student learning. This notion has been cited extensively in
the literature but has not gained significant traction in teachers’ classroom practices. The
issue of how to enhance teachers’ use of assessment data to inform learning and teaching
of English additional language (EAL) has continued to dominate the academic discourse
(Athanases, Bennett, & Wahleithner, 2013; Davison, 2019; Dougherty, 2015) with
concerns raised about the variability in teacher assessment practices (Phung, 2018),
attributed to a range of factors including individual teacher factors affecting levels of
assessment literacy, as well as contextual factors (Barkaoui, 2011; Davison, 2004;
Scarino, 2005; 2017; Wigglesworth, 1994). To address these concerns, scholars in
second language assessment have proposed the complementary use of a uniform large-
scale computer-based assessment program (Alderson et al., 2015; Davison & Michell,
2014) to support students and teachers. There have been numerous computer-based
assessment tools for teachers’ use with reported success in using computer-adaptive tests
(CAT) for formative purposes (Brown & Hattie, 2012; Hattie et al., 2003), however
there are issues associated to their adoption including access (Cleary & Zimmerman,
2012; Davison, 2013), ICT literacy requirements (Brown & Abeywickrama, 2018;
Chapelle & Voss, 2017), and the interpretation and use of results to improve student
learning (Bachman, 2015; Bonner, 2009; Leung et al., 2018; Kane, 2013). This study
investigates teachers’ perception regarding the use of assessment data among classroom
teachers.

Teachers’ knowledge and skills in using the results of assessments are at the forefront of
these issues and teachers’ perceptions have been the objects of past research (Acar-
Erdol & Yildizli, 2018; Brown & Gao, 2015; Gardner & Galanouli, 2016; McMillan,
2020; Pajares, 1992; Widiastuti et al., 2020). Past studies, however, are limited in
understanding teacher’s perceptive uses of an externally designed computer-adaptive
assessment tools to determine the categories of teacher formative assessment practices.
Another issue this study seeks to address is the robustness of the statistical analysis
employed in previous studies, with some only providing a qualitative and theoretical
exploration of teacher assessment practices (Acar-Erdol & Yildizli, 2018; Brown &
Gao, 2015 Gardner & Galanouli, 2016; Widiastuti et al., 2020). Consequent upon these
issues around teachers’ perceptions of assessment practices, this study employs an
objective measurement model to set up a continuum of practices, which can be used to
design training needs of teachers.

Lastly, teacher perception about the accuracy, utility and effectiveness of the data
derived from an externally developed and assessed test is likely to influence their overall
practices in using data derived from such processes to support individual students. Our
study aims to explore teachers’ perception of the use of a CAT for reading and
vocabulary assessment to inform learning and teaching activities. We accomplish this
aim by developing a tool and using it to measure teacher perception. In addition, we aim
to establish a typology of teacher formative assessment practices using a computer-
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adaptive assessment tool. Based on these aims, we sought to answer the following
research questions:

1. To what extent do teachers perceive CAT as useful for formative purposes?

2. What typology of assessment practices can be developed based on teacher
perceptions of CAT use?

Theoretical Framework
The use of assessment for formative purposes

The focus of this study is to evaluate teachers’ perception on the practical and
trustworthy implementation of an externally developed assessment tool for formative
uses by teachers. Two distinct theories are employed to explain how assessment should
be integrated into teacher professional practices. The first is a sociocultural perspective
and the second of culture of assessment for learning (AfL). This section discusses
assessment from the perspectives of both sociocultural theory and AfL principles. From
these two underpinning frameworks, the study explores the kernels of adopting and
using an externally designed computerised adaptive assessment tool for formative uses
among classroom teachers.

The use of computer-adaptive tests

The importance of digital technologies in the era of globalization cannot be
overemphasised as they are increasingly being employed to deliver quality teaching and
learning, including assessment practices (Gjelaj et al., 2020; Russell, 2020). Educational
digital resources have positively aided the delivery of educational assessments in many
ways, such as setting up real-time quizzes, providing feedbacks, scoring assessment
tasks, among many other uses of technologies for effective teaching and learning
practices (Gjelaj et al., 2020). Advances in computer technology have allowed an
effective approach in the design and the administration of assessment instruments and
educational testing. More recently, computer-adaptive tests (CAT) or computerised
multistage testing is made possible through the application of technology (Magis et al.,
2017; Victor, 2017; Victoria State Government, Department of Education and Training,
2017). Hence, this study evaluates teacher perceptions of the use a computer-adaptive
test (CAT) for formative assessment practices.

Research has consistently reported the positive use of CATSs in supporting teachers to
use assessment methods that enhance their practices (Yu & Zhang, 2017). CATs have
emerged from adapting more traditional computer-based assessment approaches to be
able to administer assessment in a more adaptive and individualised mode tailored to
student ability level. CAT is defined as “a test design in which the difficulty of the test is
adapted to the level of ability of a test taker during the test administration” (Magis et al.,
2017, p. 113). In other words, a CAT is a system where “each test-taker receives a set of
questions that meet the test specifications and are generally appropriate for their
performance level” (Brown and Abeywickrama, 2018. p. 21).
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The utility of CAT has been demonstrated in many projects to support specific group of
teachers including the online diagnostic language assessment - DIALANG (Alderson &
Huhta, 2005); Diagnostic English language needs assessment - DELNA and Canadian
Academic English Language Assessment for diagnostic purposes - CAEL (Doe, 2014,
2015); Assessment tools for Teaching and Learning - asTTle (Brown, 2014; Brown,
O’Leary, & Hattie, 2018; Hattie, Brown, & Keegan, 2003; Hattiec & Brown, 2008); and
Tools to Enhance Assessment Literacy for Teachers of English as an Additional
Language - TEAL (Davison, 2018). The use of a CAT can ensure more teacher
consistency in identifying student strengths and weaknesses (Alderson et al., 2015) and
streamline the assessment process for large-scale assessment (Chapelle & Voss, 2017).
It provides teachers with valuable data for formative assessment and helps in building
teacher assessment literacy (Davison, 2018, 2019; Mizumoto, Sasao & Webb, 2019),
which consequently enhances classroom-based assessment system (Alderson et al.,
2015, p. 238). CATSs also provide a real-time reporting of student performance, which
allows immediate feedback that can be used by teachers and students to set learning
goals (Brown, O'Leary & Hattie, 2018). Lastly, student engagement with CATs can
develop student ability to take more responsibility for the assessment process and the
use of the results to improve their learning (Alderson & Huhta, 2005, p. 302).

Research Context

This paper reports how teachers perceive the use of a newly developed state-wide CAT.
This is a Reading and Vocabulary Assessment Tool for English as an Additional
Language (RVEAL) (https://teal.global2.vic.edu.au/assessment-tools/common-reading-
and-vocab-tasks/rveal/), a key component of a large-scale commissioned project called
“Tools to Enhance Assessment Literacy for Teachers of English as an additional
language (TEAL)”, which has been implemented in all Victorian schools in Australia
(Davison, 2018). The TEAL project provides a variety of tools, information and
guidance on assessment for learning in the form of in-service professional development
via a dedicated website hosted by Victoria Department of Education and Training
(DET) (http://teal.global2.vic.edu.au/). This online assessment tool aligns with the
standards for EAL student achievement in the EAL curriculum in Years K-10. Figure 1
illustrates the online CAT model used in the RVEAL assessment tool with 1,200 items.
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There are six possible testing stages in the RVEAL assessment tool (labelled as T1, T2a,
T2b, T3a, T3b and T3c). Each stage is a testlet, containing 12 items of multiple choice
(MC), inline MC, drag and drop (DND) or multiple response (MR) to elicit a response
which is indicative of the cognitive response of an EAL student to each assessment task.
Student starts the assessment at Testlet 1 (T1), and the procession to T2a or T2b is
based on student performance in T1. Through an algorithm that pre-select assessment
tasks, students are routed to the next stage based on their ability in the immediate testlet
(UNSW Global Assessment, 2016; VCAA, 2012).

METHOD

Figure 1
A 1x2x3 Computer adaptive test design for RVEAL

This study employs a mixed methods research design, specifically an exploratory
sequential design was set up to answer the research questions by employing a
combination of qualitative and quantitative approaches were used to gather data
(Creswell, 2016; Creswell & Creswell, 2018; Johnson & Onwuegbuzie, 2004; Riazi,
2017). The qualitative phase was conducted first, then followed by the quantitative
study, however, only the quantitative part of a larger research project is reported in this
paper. Nevertheless, we provide a brief explanation of how the qualitative study inform
the design of the data collection instrument used in the second phase of our larger study.
Figure 2 outlines the research design used in the study.
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Figure 2
Summary of the methods of the study

Development of the data collection tool

The study used a questionnaire to measure teachers’ perceptions of the potential use of
the RVEAL computer-adaptive assessment, as it was the most robust and effective way
to assess variables of interest (DeVellis, 2017; Gillham, 2000). The development of the
questionnaire was preceded by a semi-structured interview with 11 EAL teachers (10
Females) to identify the indicators of the perceived uses of RVEAL. In addition to the
interviews, literature reviews of conceptual and empirical studies were conducted to
identify more appropriate content for the development of the questionnaire. 36
indicators were generated, comprising the Teacher’s Perception about the Use of CAT
Scale (TPUCATS). The TPUCATS with a six (6) point Likert-type scale (1 - Strongly
Disagree to 6- Strongly Agree) was used to elicit teacher perceptions of the RVEAL for
formative purposes. The items were subdivided into four subsections based on their
commonality: 1) RVEAL administration (Items RA1 — RA9); 2) using assessment to
establish the current level of students (Items CL1 — CL9); 3) determining the target goal
for students (Items TG1 — TG8); and 4) using the assessment information to help
students attain their learning goals (Items LG1 — LG10).

Content validation and pilot testing

Pilot testing was conducted to “identify potential problems before the expensive, time-
consuming, full-scale research is undertaken” (Adams & Cox, 2008, p. 25). This stage
started with expert validation of the questionnaire. Two assessment experts were
employed (both academics with research interest in assessment) and they evaluated if
each item was tapping onto the construct, the range of item difficulty and the clarity of
each indicator. In addition, the questionnaire was reviewed by two assessment
researchers who also provided feedback about the clarity of the tool. Then, a cohort of
20 EAL teachers participated in the online survey for the actual pilot testing. Pilot test
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results using the Rasch model showed that 6 items were not measuring the construct as
indicated by misfit statistics. Their mean-square fit values were outside the thresholds
(.5 and 2) (Linacre, 2012) and closer examination of the items showed that they were
not theoretically aligned to the construct being measured.

The final TPUCATS containing 30 items was considered fit for the Rasch model, after
removing the six problematic items and running the analysis again. Hence, we used the
final items to measure teachers’ perception of the potential use of the CAT, with no
distortion or significant loss of content.

Questionnaire survey for the main study

The survey was conducted online through the Qualtrics system. Ethics approval was
sought from HREA Panel B of a national university in Australia and a research approval
letter from the Victorian Department of Education and Training (DET). The list of
participants was secured from the EAL unit at Victoria Department of Education. The
EAL project officer then provided the email addresses of 169 EAL teachers who had
indicated their interest in participating in RVEAL related research. The letter of
invitation, containing the link to the survey with Participant Information Sheet and the
Online Consent Form, was sent to the interested teachers between June to August 2019.
Thirty-five of the interested teachers (20.7%) responded to the online TPUCATS.
Participants demographics include pre-service teaching methods (English language (10),
TESOL (14) and other subject area (11)); TESOL Qualifications (Graduate Certificate
(9), Diploma (13), Masters (8), None (5)); Teaching Level (Primary (15), Secondary
(17) and P-12 (3)); School Setting (Language school (6) and Mainstream school (29));
EAL teacher experience and General teaching experience [1yr - 4yrs (5), 5yrs - 9yrs (9),
10yrs - 14yrs (3), 15yrs - 19yrs (5), 20+yrs (13)].

Data analysis

The survey data collected via Qualtrics was downloaded into a SPSS file. Data cleaning
was performed, such as reviewing codes, changing the labels’ names, and reversing
codes for all negatively worded items. The data was analysed using the Rasch
polytomous model. The analysis was performed using WINSTEPS Version 4.4.5
software. First, psychometric properties of TPUCATS items were investigated to
determine the fit of the items to the Rasch model (Aryadoust, Ng &Sayama, 2021; Bond
& Fox, 2015; Wright & Masters, 1982; Rasch, 1960). Additionally, the fit statistics
(INFIT MNSQ), Rasch reliability (including the Cronbach alpha (KR-20), point-
polyserial correlation (rppos) and item difficulty level (facility level) were calculated.
Then, the person/item scale was derived to show the hierarchical relationship between
person (i.e. respondent) and the TPUCATS items, which was used to group the
participating teachers into four statistically different levels of potential use of the CAT
(Wright, 2001).
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FFINDINGS

In this section, we report the findings of the study. First, we report the scale information
of the TPUCATS and then present the outcomes of the hierarchy of the items based on
their difficulty levels, then followed by the continuum of practice.

Measuring teachers’ perceptions
We present our answer to Research Questionl:
To what extent do teachers perceive the CAT as useful for formative purposes?

The Rasch analysis conducted demonstrate the utility of the tool developed to measure
teachers’ perceptions of the potential use of a CAT for formative purposes is robust.

Scale information for the TPUCATS

Table 1 below shows the reliability indices of the four sub-constructs. The Cronbach’s
alpha values show that each subconstruct has acceptable reliability indices.

Table 1

Scale information for the final TPUCATS items

Items Scales information M SD o
RA RVEAL Administration (8 items) 34.2 5.9 N
CL Establishing current levels of students (9 items) 38.5 7.5 .88
TG Determining the target goals for students (5 items) 19.1 5.0 91
LG Using the assessment information for learning goals (8 30.3 7.4 91

items)

Note. M = Mean of the group rating, SD = Standard Deviation, a = Cronbach’s Alpha
Item Analysis

Table 2 shows the information weighted fit mean square (INFIT MNSQ) values ranging
from 0.54 to 1.92, indicating that all items fit the Rasch model. The mean item INFIT
was 0, with a population standard deviation of .47. The point-polyserial coefficient
estimates for each item ranged from .34 to .83, with the maximum point-polyserial
estimate close to the maximum of the theoretical range of .20 and .80. The item
measures for the 30 items varied between the minimum (-1.05) and the maximum (.78),
which gives a range of 1.83 logits for the 30 items. There is no perfect score (response)
as the INFIT MNSQ (fit statistics) and the point-polyserial coefficient estimates are
indication that 30 items are mostly measuring a common latent variable of the
TPUCATS.
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Table 2
Calibrated estimates for the final TPUCATS item rasch analysis (N = 35)
Item Statements Item INFIT  "ppos
Code Measure MNSQ
CL8 A computer-based test can assess the real level of EAL students .78 192 .38
LG3  Will help students to reflect on what they have done 172 .64 77
LG5 will enhance my student motivation to engage in learning .63 .86 .63
LG6  Will help my students to reflect on setting learning goals; .57 .70 .69
TG1 Covers all the levels of EAL student learning progression .54 165 41
LG8 Will help me to diagnose learning problems .48 .59 .83
TG4 RVEAL will help students to understand their learning targets 42 .58 .73
RA9 Should be used once a term .38 151 .49
TG5 Will help students to share learning goals .38 .63 .69
LG9 Will provide concrete information to give to my students as feedback .35 .67 71
TG3 Will help to clarify learning intentions .16 .62 76
LG4  Will help me to develop appropriate learning activities .16 .54 .79
TG2 Will help me to set learning goals for my students 12 .65 73
LG10 Should be used to improve student learning .09 115 48
RA3 Teacher can access the RVEAL results easily .05 168 .34
CL9 Should be used as an initial diagnostic assessment .02 171 4
CL7  Will help me to identify specific strengths and weaknesses of individual -.02 .62 .79
EAL student
CL2 Measures the complexity of texts EAL students can read -.16 .64 .73
LG1 The report gives me a starting point to plan activities that move my students -.16 .93 72
forward
RA2 The assessment tasks are easily understood by students -.20 .90 71
RA4  The rubrics are easy to understand -.24 128 .50
CL6  Will help me to place EAL students on the Continuum .28 1.03 .76
RAL s easy to administer -.36 177 52
RA8 Students are anxious about taking RVEAL -.36 147 46
CL1 Measures the comprehension skill of EAL students -.36 .69 .69
RA7 Students are happy taking RVEAL assessment -57 110 .54
RA5  Tasks relate to the indicators from the EAL Developmental Continuum -.66 1.04 .67
CL5 Will help to confirm my judgment about EAL students' progress in -.66 .98 77
vocabulary
CL4  Will help to confirm my judgment about EAL students' progress in reading  -.80 130 .72
CL3 Complements other methods in assessing students' reading ability -1.05 .94 .61
MEAN .00 1.03
P.SD A7 41
Rasch (r) Persons Items
(.93) (.80)
Separation index Persons  Items
(3.54) (2.02)
Logit range: Persons Items
(-1.53- (-1.05
1.91) -0.78)

Note. P.SD = Population Standard Deviation, r = Rasch correlation, "ppos = the point-
polyserial correlation, N = number of items.
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Establishing the typology of teacher practices

Following the tool development and measurement of teacher perception, we present the
answer to Research Question 2:

What typology of assessment practices can be developed based on teacher perceptions
of CAT use?

Investigation of the separation index (3.54) indicates that the respondents have points of
segregation based on their perceptions and hence, certain groups of teachers can be
established. As presented in Table 3, four statistically different levels can be identified
to show a possible progression of teacher perceived usefulness of the CAT for formative
purposes. The levels were statistically different (Wright, 2001), which demonstrates that
teachers within each group have different levels of perception compared with the other
levels. This is important information to establish the typology of teachers’ perceptions.

Table 3

Computation of statistically different teachers’ level of perceptions (n=35)

ID Raw Score Logit Measure S.E. Computation *Level %
T4 65 -1.53 0.21 -1.53 1 14.3
T17 76 111 019  -153+2V(0.2170.19% = -0.96 (> -L.11) 1

T2 76 111 019 111+ 2V(0.21°10.199) = -054 (>-1.11) 1

Tl 91 -0.63 017 -L11+2V(0.2170.17%) = 057 (>-0.63) 1

TI0 93 -0.57 017 111+ 2¥(0.21°10.17) = -0.57 (=-057) 1

T12 104 0.24* 017 -L11+2V(0.2170.17%) = -057 (<-0.24) 2 25.7
T8 105 -0.21 017 024+ 2N(0.17°10.179) = 024 (> 021) __ 2

T23 108 0.12 0.18  -0.24 + 2N(0.17+0.18%) = 0.26 (> -0.12) 2

75 108 -0.12 0.18  -0.24 +2(0.17+0.18) = 0.26 (> -0.12) 2

T35 111 0.02 0.18  -0.24 + 2N(0.17+0.18%) = 0.26 (> -0.02) 2

T21 113 0.04 0.18 -0.24 + 2Y(0.172+0.18%) = 0.26 (> 0.04) 2

T15 114 0.07 0.18  -0.24 + 2N(0.17+0.18%) = 0.26 (> 0.07) 2

T19 115 0.10 018 -0.24+2(0.1740.189) = 0.26 (> 0.10) 2

T16 115 0.10 0.18  -0.24 + 2N(0.17°+0.18%) = 0.26 (> 0.10) 2

T28 121 0.31* 0.19  -0.24 + 2V(0.17°+0.19%) = 0.27 (< 0.31) 3 343
T1 125 0.46 0.20  0.31+ 23(0.19+0.207) = 0.86 (> 0.46) 3

T22 126 0.50 0.20 0.31 + 27(0.19%+0.20%) = 0.86 (> 0.50) 3

T8 129 0.62 021 0.31+23(0.19+0.21?) = 0.88 (> 0.62) 3

T20 130 0.66 0.21 0.31 + 27(0.19%+0.212) = 0.88 (> 0.66) 3

T24 131 0.71 021 0.31+23(0.19+0.21%) = 0.88 (> 0.71) 3

T25 132 0.75 0.21 0.31 + 27(0.19%+0.212) = 0.88 (> 0.75) 3

T4 132 0.75 021 0.31+23(0.19+0.21?) = 0.88 (> 0.75) 3

T7 133 0.80 0.22  0.31+2V(0.19%+0.222) = 0.89 (> 0.80) 3

T34 135 0.89 0.2 0.31+ 24(0.19°+0.22%) = 0.89 (= 0.89) 3

T29 135 0.89 0.22 0.31 + 2V(0.19%+0.22%) = 0.89 (= 0.89) 3

T9 135 0.89 0.22  0.31+ 24(0.19°+0.22%) = 0.89 (= 0.89) 3

T3 139 1.10% 024 0.31+ 2(0.19°+0.24%) = 0.92 (< 1.10) 4 25.7
T13 142 1.28 0.25  1.10 + 23(0.24+0.25%) = 1.79 (> 1.28) 4

T6 142 1.28 0.25  1.10 +2V(0.24*+0.25) = 1.79 (> 1.28) 4

T31 147 1.61 0.27  1.10 + 24(0.24+0.27%) = 1.82 (> 1.61) 4

T33 148 1.68 027 1.10 +2V(0.24*+0.27%) = 1.82 (> 1.68) 4

T32 148 1.68 0.27  1.10 + 23(0.24+0.27%) = 1.82 (> 1.68) 4

T30 150 1.83 028 1.10 +2V(0.24*+0.28%) = 1.84 (> 1.83) 4

T27 151 1.91 0.28  1.10 + 2V(0.24°+0.28%) = 1.84 (> -L.11) 4

T26 151 1.91 0.28 1.91+2V(0.28*+0.28%) = 2.70 (> -1.11) 4

Note. *=Statistically different, S.E. = Standard Errors
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The results in Table 3 were used to identify the cut-off points in the item-map to
establish the clusters of items which describe what teachers can do in each level
presented below. These clusters of items were then used to establish the typology of
teachers’ perceptions of the potential use of the CAT for formative purposes.

Item map and hierarchy of items

An important part of the Rasch measurement is the item-person map where ability is
equated to item difficulty. This map is useful, being part of the “essence of the
instrument” as it allows for identifying “the ability level of some trait of the individual to
make a clinical interpretation” (Yumoto, 2003, p. 893). The map arranges the items
from the most difficult (items on the top) to the easiest one (items on the bottom) and the
results are shown in Figure 3. This process was used to classify teacher perceptions
using the three statistically significant logit scores presented in Table 3. The clusters of
the items were determined using these cut-off scores. This continuum can also indicate
teachers’ potential development in use of a CAT across time.

Persons/Items Map Hierarchy of the Final TPUCATS Items
MEASURE  -PERSON.= WAR..-. 1TEN + A computer-based test can assess the real level of EAL students: helps students to reflect on what
<rore> | crare> they have done
2 + i
% 27 3 | + Enhances my student motivation to engage in learning; helps my students to reflect on setting
2 3 : learning goals: covers all the levels of EAL student learning progréssion
31
S| + Helps me to diagnose learning problems; should be used once a term; helps students to
6 13| understand their learning targets; helps students to share learning goals
3|
1 +T « Provides concrete information to give to my students as feedback
79 29 4 | i
1420 24 25 | A 63 + Should be used to improve student learning: helps me to develop appropriate learning activities
8 | L65 166 TGl helps me to set learning goals for my students; helps to clarify leaming intentions;
1 2MSLe R9 TG4 TGS g . ; .
2 | L6 * Helps me to identify specific strengths and weaknesses of individual EAL student; should be
15 16 19 | 610 64 T62 163 used as an initial diagnostic assessment; teacher can access the RVEAL results easily
] A 35 M7 9 R 5 ;
5 18 2 | 2 6l R * Measures the complexity of texts EAL students can read; the report gives me a starting point to
2| as plan activities that move my students forward: the assessment tasks are easily understood by
slscll R R students
il } gf: " + Helps me to place EAL students on the Continuum; the rubrics are easy to understand
IT s * Measures the comprehension skill of EAL students; it's easy to administer; students are anxious
-1 T about taking RVEA!
2 17| -
T} » Students are happy taking RVEAL assessment
4 | + Helps to confirm my Endgmcnl about EAL students' progress in vocabulary; tasks relate to the
‘[ indicators from the EAL Developmental Continuum;
-2 ¢ * Helps to confirm my judgment about EAL students' progress in reading

<lessy|<freqy
+ Complements other methods in assessing students' reading ability

Figure 3

Hierarchical order of items based on percieved level of RVEAL usefulness and
practicality

(Items located below are the most agreed items from EAL teachers’ use of the
assessment tool; the solid lines indicate the logit cut-off scores)

Based on the item-hierarchy map of teacher’s perception of the potential use of the CAT
for formative purposes, there are four levels of expertise:
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Basic. Teachers (14.3%) at this level demonstrate a fairly, limited perception of the use
of the CAT to support student learning. Their perception is mostly about using the CAT
to support their teaching but is limited in terms of using it to strategically support
student learning. Based on items clustered in the logit score of these teachers’ level of
perception, they would only use the results of the CAT, i) if it complements other
sources of evidence about student learning, ii) if it confirms their judgment about
students’ progress, iii) if the tasks relate to the indicators from the EAL development
continuum and iv) if they see that their students are happy using it.

Intermediate. Teachers (25.7%) at this level demonstrate a positive perception of the
potential use of the CAT to support teaching but still limited potential in terms of using
it to support student learning. Based on items clustered in the logit score of these
teachers’ level of perception, i) CAT measures the skills of EAL students, ii) it helps
them to place students on the continuum, iii) the report gives them a starting point to
plan activities, iv) CAT is easy to administer, v) students are anxious about taking the
test, vi) the rubrics and the assessment tasks are easily understood by students.

Advanced. Teachers (34.3%) at this level are progressing towards a learner-centred
approach to using the CAT. They are positive about using the RVEAL and the
assessment data for formative purposes, specifically to support students in their learning.
Based on the items clustered in this logit score, teachers perceive that: i) RVEAL helps
them identify specific strengths and weaknesses of students, ii) it can be used as
diagnostic assessment, iii) it should be used to improve student learning, iv) it can be
used to identify appropriate learning activities, v) it can be used to set student learning
goals, vi) it helps to clarify learning outcomes and vii) the results are accessible for
teachers.

Expert. Teachers (25.7%) at this level demonstrate a very positive perception of the use
of CAT to enhance a student-centred approach to learning and teaching. They see the
CAT and the assessment results derived from it being used in a more strategic way to
support individual students. Based on items clustered in the logit score of these teachers’
level of perceptions, i) RVEAL provides concrete information as basis for giving
feedback to students, ii) helps diagnose learning problems, ii) helps students to
understands their leaning targets; iii) helps students to share learning goals; iv) enhances
student motivation to engage in learning, v) helps students to reflect on setting learning
goals, vi) helps students to reflect on what they have done, vii) it can assess the real
level of EAL students; viii) it covers all the level of student learning progression, and
ix) it should be used regularly. These are teachers who are ideal users of an externally
designed assessment tool in a learning centred AfL culture.

DISCUSSION

There are two important contributions of our study in understanding teachers’
perceptions of the potential use of a CAT for formative purposes.

Firstly, teachers’ perceptions of the use of RVEAL for formative purposes are varied.
This presence of variation clearly confirms existing concerns about the extent of
variability in teacher assessment practices (Davison & Leung, 2009; Phung, 2018). This
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finding contributes to understanding teacher assessment literacy in terms of the
implementation of an externally developed computer-adaptive assessment tool for
formative purposes. A more holistic way of addressing this variability of teacher
perception to resolve the previously argued issues on teacher AfL practices (Davison,
2004; Davison & Leung, 2009; Fulcher, 2012; Leung, 2004; Quitter, 1999; Teasdale &
Leung, 2000).

Secondly, we have established a typology of teachers’ use of CAT for formative
purposes that is helpful in the understanding and evaluating teacher use of externally
designed CAT for formative purposes. Based on the findings of this study, we argue that
teacher assessment perception can be viewed as a continuum (Alonzo & von
Aufschnaiter, 2018; Briggs & Furtak, 2020), which would likely be translated into a
typology of practice. The typology of practice can help in identifying relevant
professional trainings for teachers. As shown in the results, the typology highlights a
critical teacher conceptualisation of the purpose of using CAT. The typology can be
viewed as a continuum of teacher practice from basic user, which is more of teacher-
centred approach, to advance user, which is more of student-centred approach. Figure 4
illustrates this continuum.

Basic User Intermediate User Advance User Expert User
—

Teacher-centred Student-centred

CAT is used to support siudent

CAT is used to suppori leaching h :
earning

Assessment informaiion derived
from CAT are used to confirm
their judgment of students'
lecrning

Assessment information derived
Srom CAT are used to further
engage students in their
Tearning

Figure 4

Continuum of teachers’ perception about the use of CAT for formative purposes

The typology is a progression of the possible uses of a CAT, which highlights teacher
skills and knowledge of the potential uses of CAT. It has implications for teacher
professional development with respect to the use of CAT in an AfL culture. Given that
teacher AfL literacy is an area of major concern in teacher practices, the findings from
this study add to the body of knowledge on conceptualising teacher AfL literacy
(Davison & Michell, 2014; Lee & Coniam, 2013; Leung, 2004, 2015; Mertler, 2009,
2003). First, the study explicitly highlights the requisite “knowledge and skills in
making highly contextualised, fair, consistent and trustworthy assessment decisions to
inform learning and teaching to effectively support both students and teachers’
professional learning” (Alonzo, 2016, p. 26). In other words, teachers at this level are
fully aware of their assessment ethical demands in employing fair and useful tests (Elder
& Harding, 2008). Secondly, the innovative development of an external tool does not
appear to be sufficient to enhance teacher assessment literacy and practices, as
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suggested in previous studies (Alderson & Huhta, 2005; Davison, 2018; Hattie et al.,
2003; Michell & Davison, 2019). A follow up professional learning program is needed
to support teachers to use the tool more effectively to support student learning. As
shown in this study, only a quarter of the teachers have high understanding about using
the CAT for formative purposes. The actual use of the tool will contribute to the
trustworthiness of the assessment process (Alonzo, 2016). Lastly, it seems the strategies
provided by Black and Wiliam (2018) showing how teachers can integrate assessment
and instruction need to be supplemented in EAL assessment with far more
contextualised assessment strategies including the more extensive use of assessment for
formative purposes. Therefore, this indicates an urgent need for expert-level assessment
training that provides EAL teachers with the knowledge and skills of how to use an
externally designed assessment tool to support student learning.

The findings from this present study have some implications to assessment policy,
practice and research. There is need for educational institutions to develop an
assessment support system to fill the knowledge and skill gap in order to address the
inhibitions to an effective use of externally designed tools. While application of
technologies in educational assessment is a welcome development, understanding of
users’ practices is a critical its successful implementation of technology-based
assessments. Teacher professional practice is seen as a continuum, which requires
ongoing professional exposure to a student-centred assessment practice. Test developers
can help to provide resources that can help teachers in their practice. In addition, this
study can be relevant to large-scale test developers who are interested in involving
teachers in the design and development of assessment system. Evaluating teacher
perceptions during the development stage of an assessment system can provide more
rigorous processes that ensure the effectiveness of any assessment system. Also, a
reconsideration of the model for evaluating a learning-oriented assessment tool is
needed. A classroom-based assessment evaluation research can employ the TPUCATS
items as claims that would require evidence in justifying the usefulness of a large-scale
assessment tool. Lastly, the capacity of teachers to administer CAT and use the results
need to be at the forefront of this system. Teacher AfL literacy is critical to a successful
adoption and use of an externally designed assessment for teaching and learning in an
AfL context. Hence, a teacher development programme should include providing in-
service and preservice teachers with skills and knowledge that could help teachers use
an assessment tool at the expert level.

CONCLUSIONS

We have demonstrated that teachers have varying perceptions of the use of an externally
designed CAT to support student learning and hence present a professional development
opportunity. Our study is the first to establish this typology of teacher perception, which
is a critical contribution to the theorisation of assessment. This typology from basic to
expert provides a better description of potential teacher uses of a CAT for formative
purposes and allows for targeted professional development for teachers to ensure that
CAT is optimised to support teacher practices and student learning. There were four
possible levels of perception of this tool, which can be associated with teachers’
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assessment literacy for learning literacy. Helping teachers reach an expert level may
require more attention from test developers and school leaders through extensive
professional development activities.

Although our study had a limited number of participants and was conducted only in one
educational system, we have provided initial evidence that the purpose for designing an
externally CAT for formative purposes is not always going to be easy to translate into
actual classroom practices. This is evident in the four typologies of teacher perceptions
of the use of assessment for formative purposes. Having said that, we recommend that
similar studies should be conducted in other educational contexts as assessment
practices are context-driven (Alonzo et al., 2021). This study will highlight the influence
of policy and contextual factors. It is worthwhile to explore other factors that might
influence teacher perception. Enabling factors can be maximised while inhibiting factors
can be properly addressed to support individual teacher to use assessment more
effectively for formative purposes. In addition, we recommend to schools that are using
online assessment to explore their teachers’ perceptions using the tool we have
developed to drive their professional development to optimise their impacts on student
learning. It should be noted that teachers’ perceptions influence their practices and thus
critical for building a strong assessment culture in schools (Alonzo et al., 2021). Finally,
at the system level, polices should be articulated to support teacher s in using online
assessment for formative purposes. The availability of CAT will not be translated into
actual student outcomes if there are no enabling and supporting mechanisms in place.
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