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Abstract
Given the persistent and endemic educational inequalities and increasingly diverse and yet 
politically divisive societies, teaching that is inclusive for all students with a commitment 
to recognizing and seeking ways to challenge systemic inequity is one approach to address-
ing persistent disparities. To support teachers’ professional growth and provide evidence 
for research/evaluation on teacher learning, this study validates the Teaching Equity Enact-
ment Scenario (TEES) Scale, an existing instrument first conceptualized and developed in 
mostly Western contexts, among Singapore teachers. A mixed-method design, integrating 
a survey of 78 teachers and a follow-up interview using the think-aloud technique to illicit 
pedagogical practices of five survey participants, is used. The quantitative results indicate 
that the TEES Scale measures a unidimensional construct of enacting equity-centered 
teaching practice from the lower to the higher level as hypothesized and can provide reli-
able and meaningful interpretations of participants’ scores. The qualitative results provide 
contextualized information about participants’ survey experiences and the patterns of prac-
tice among higher- and lower-scoring teachers. Specifically, despite the common bounda-
ries, structure, and parameters that condition Singapore teachers’ work, higher- and lower-
scoring teachers diverge in their views of learners, knowledge and knowledge construction, 
perceived professional roles and identities, and instructional practices in important man-
ners. Findings of the two components confirm each other and offer a fuller picture of the 
degree to which the TEES Scale can provide reliable and meaningful information about 
Singapore teachers’ practice for equity for the intended uses. Limitations and future studies 
are discussed.
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1  Introduction and background

Educational inequality in achievement, resources, and opportunity to learn based on  class, 
race/ethnicity, gender, linguistic background, and other factors is a persistent and complex 
international issue (UNESCO 2015). Singapore is no exception, despite the nation’s top 
performances on large-scale international assessments (Tan 2007, 2014). Across the globe, 
teacher quality has also become a policy focus and a lever for addressing educational chal-
lenges (Akiba and LeTendre 2018; Goodwin and Low 2021). In Singapore, scholars have 
increasingly argued that teaching that recognizes and affirms students’ culture and seeks 
ways to resist dominant norms about and rules for so-called low-achieving students can 
offer possibility of addressing educational disparities (e.g., Alviar-Martin and Ho 2011; 
Heng and Atencio 2017; Lim and Tan 2018).

With increasing attention to educational (in)equity in Singapore (Kwek et al. 2019; Tan 
2019), an instrument that can provide reliable and meaningful information about teachers’ 
equity-centered practices can be used to support teachers’ professional growth and to allow 
for further inquiries into how, to what extent, and under what conditions teachers learn 
to enact equity-centered teaching practices. A recent review of existing, relevant assess-
ment tools suggested that most of the assessment tools were intended to capture teachers’ 
mental schemata, such as teachers’ beliefs and attitudes, rather than practices and that very 
few instruments are designed to measure constructs of teaching practices for equity and/or 
social justice commitment (Chang and Cochran-Smith 2022).

Considering the pressing need in the field, the Teaching Equity Enactment Scenario 
(TEES) Scale was first developed to capture the complexity of enactment of equity-cen-
tered teaching practice among educators in the U.S. and New Zealand (Chang et al. 2019), 
contexts wherein the historical foundations, political contexts and structures, and social 
organizations are different from those in Singapore. The results of the initial TEES Scale 
development provided robust evidence to support the reliability and validity of the scale 
(Chang et al. 2019). However, given the context in which the scale was developed, a vali-
dation study seeking to investigate whether and how the TEES Scale scores can be inter-
preted and used appropriately in the Singapore context is needed. In the following sections, 
I first present the TEES Scale, including the construct theories and measurement approach 
that guided the scale development. I then briefly discuss Singapore’s educational context, 
which informs the need for a validation study using a mixed-method research approach.

1.1  The TEES scale

The construct of practice for equity was grounded in the theories of equity-centered teach-
ing (Cochran-Smith et al. 2016) and informed by purposefully selected five international 
syntheses1 about teaching practices that contribute to broadly defined student learning, 
have a positive impact on learners of diverse cultural and linguistic backgrounds, and 
reflect a complex view of teaching. Through a content analysis of the literature, six prin-
ciples of practice for equity that define the TEES construct were identified: (1) selecting 

1  The international literature includes three New Zealand Best Evidence Syntheses (Aitken and Sinnema 
2008; Alton-Lee 2003; Anthony and Walsaw 2007), the Teaching and Learning Research Project in the 
U.K. (James and Pollard 2006), the Measures of Effective Teaching in the U.S. (MET Project 2013), Te 
Kotahitanga Effective Teaching Profile (Bishop et  al. 2009), and the Center for Research on Education, 
Diversity, and Excellence’s five standards for effective pedagogy (Dalton 2007).
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worthwhile content and designing and implementing learning opportunities aligned with 
valued outcomes; (2) connecting to students as learners and their lives and experiences; 
(3) creating learning-focused, respectful, and supportive learning environments; (4) using 
evidence to scaffold learning and improve teaching; (5) taking an inquiry stance for fur-
ther professional engagement and learning; and (6) recognizing and challenging classroom, 
school, and societal practices that reproduce inequity (Chang et al. 2019). Relevant empiri-
cal evidence has suggested that the six principles are interconnected (Grudnoff et al. 2017), 
meaning that it is the enactment of multiple principles as a whole, rather than the enact-
ment of a single principle, that enhances student learning.

The TEES Scale was developed by applying the Rasch/Guttman-based Scenario (RGS) 
scale approach (Ludlow et al. 2020,  2021; Ludlow et al. 2014), integrating Rasch measure-
ment (Rasch 1960/80) and Guttman facet theory (Guttman 1959) to construct scenario-
style items that measure a unidimensional construct. Rasch measurement principles -- 
unidimensionality, variability, hierarchical continuum, even spread, equal discrimination, 
local independence, and theory/data confirmation (Wright and Masters 1982) -- guide the 
scale development. Guttman’s facet theory design and mapping sentence technique (Borg 
and Shye 1995; Guttman and Greenbaum 1998) facilitate the systematic construction 
of the scenarios. I briefly describe the process of developing the TEES Scale below and 
refer readers to Chang et al. (2019) and Chang (2021) for the full, detailed development 
procedure.

Guided by the RGS approach, an iterative content analysis of the selected literature led 
to the identification of the six interconnected principles (or “facets,” a term used in Gutt-
man facet theory to indicate distinct and yet interrelated characteristics defining a construct) 
of practice for equity that together define the enactment of equity-centered practice as a 
single, unidimensional construct. Further, guided by the Rasch principles, the enactment 
of equity-centered practice was hypothesized as a ladder-like construct ranging from lower 
to higher levels of enacting equity-centered practice. The lower level of practice for equity 
portrays teaching from a technical view -- transmitting standardized, seemingly value-neu-
tral knowledge to students regardless of their backgrounds, seeing students through a defi-
cit lens, and assuming no responsibility to advocate on behalf of their students and chal-
lenge inequitable norms and practices. Moving along the construct continuum, the higher 
level of practice for equity reflects a more complex view of teaching: having a critical view 
of knowledge, seeing students through an asset-based lens, co-constructing knowledge with 
students through connecting to their life and prior experiences, and developing critical con-
sciousness and seeking ways to challenge inequities. In the initial construct mapping stage, 
rich, narrative description for each facet was first developed. With an in-depth understand-
ing of the facets, narrative descriptions capturing hierarchical variations representing low, 
moderate, and high levels within each facet were then generated.

Next, given the six facets and three levels within each facet, rather than using all pos-
sible combinations ( 36 = 729 ), two decisions were made to select and assemble facet level 
descriptions to form scenarios. First, I only selected facet descriptions from just the high-
est, the moderate, and the lowest to construct plausible scenarios that capture three distinct 
levels along the construct continuum. This decision was based on the understanding of the 
construct and a need to obtain a proof of concept first before trying to capture the subtle-
ties in between. Second, it is impossible to include all six facets in one scenario because 
participants would be overwhelmed. I decided that three facets would be feasible and that 
Facet 6, recognizing and challenging inequities, must be present in all scenario combina-
tions, aligning with the construct theory. As such, Facets 1 to 5 are to be systematically 
selected so that some of the five facets overlap between scenarios. As shown in Table 1, 
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this approach resulted in five scenarios capturing each of the three levels along the con-
struct continuum. For instance, Scenarios F126HHH (i.e., Facets 1, 2, 6, “H”ighest level), 
F236HHH, F346HHH, F456HHH, and F156HHH capture the high level of enactment of 
practice for equity. Scenarios based on the same facet combinations were developed to cap-
ture the Moderate (M) and the Lower (L) levels of enactment of practice for equity. Alto-
gether, these decisions resulted in a total of 15 scenarios to be developed next.

Once the scale structure is determined, the Guttman’s mapping sentence technique 
(Borg and Shye 1995; Guttman and Greenbaum 1998) facilitates the construction of sce-
narios. A mapping sentence is a grammatical device that consists of the formal elements 
– descriptions that capture the levels of selected facets – and informal elements – phrases 
that remain constant to link descriptions of facets and provide a meaningful context. Each 
scenario encompasses four to five sentences and a teacher’s name, which together por-
tray the hypothetical teacher’s classroom practice. To respond to each scenario as an item, 

Table 1  Structure for scenario development 

X indicates that the specific facet is included in the scenario

Construct theory Level of enactment Scenarios Facets of Teaching for equity
1 2 3 4 5 6

Higher-level enactment:
Complex view of teaching
Asset-based view of learners’ lived 

experience and culture
A constructivist view of knowledge and 

knowledge construction
Teaching is value-laden and inher-

ently political; teachers are agents of 
change

High F126
HHH

X X X

F236
HHH

X X X

F346
HHH

X X X

F456
HHH

X X X

F156
HHH

X X X

Moderate F126
MMM

X X X

F236
MMM

X X X

F346
MMM

X X X

F456
MMM

X X X

F156
MMM

X X X

Lower-level enactment:
Technical view of teaching
 Deficit lens of learners’ lived experi-

ence and culture
A static view of knowledge and knowl-

edge construction
Teaching is value-free, and a teacher’s 

responsibility excludes advocacy

Low F126
LLL

X X X

F236
LLL

X X X

F346
LLL

X X X

F456
LLL

X X X

F156
LLL

X X X
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participants are instructed to reflect on their practice, compare it to the practice described 
in a scenario, and indicate their own practice based on a five-point scale (Much lower = 1, 
Slightly lower = 2, About the same = 3, Slightly higher = 4, Much higher = 5). For instance, 
choosing About the same indicates that respondents align their practices with the practice 
captured in a scenario. Informed by the construct theories, it is expected that scenarios 
capturing the higher level of enactment of practice for equity would be the most difficult 
for participants to choose  About the same or the higher response options, and scenarios 
capturing the lower level of enactment of practice for equity would be the easiest for partic-
ipants to choose the higher response options. Higher scores indicate higher levels of enact-
ment of equity-centered practice. Empirical evidence based on pAbout the samearticipants 
in the U.S. and New Zealand confirmed the Rasch model expectations, providing support 
for the reliability and validity of the TEES Scale (Chang et al. 2019; Chang 2021).

1.2  Teaching for equity in the Singapore context

Singapore’s unique state of education is closely connected to the country’s historical, polit-
ical, and economic contexts. As a city state with limited natural resources and a diverse 
population comprised of multiethnic, multilingual, and multireligious groups, maintaining 
social cohesion and preparing highly skilled human capital to ensure national economic 
prosperity and security in global competition have been the state’s priorities. To this end, 
ideas of multiculturalism and meritocracy are two pillar principles promulgated by the 
state in informing policies and practices, including education, which plays an instrumental 
role in nation building (Gopinathan 2015).

Given Singapore’s diverse population, the idea of multiculturalism – equal treatment to 
all regardless of race, gender, religion, or linguistic background – has been advocated by the 
state and its founding leaders to promote tolerance, build social cohesion, and strengthen 
loyalty among citizens. The National Education curriculum launched in 1997 is one of 
many efforts to instill national identity by teaching values of multiculturalism and meri-
tocracy. Within the purview of multiculturalism, although issues related to race, religion, 
and language are covered and discussed in the curriculum, the approach to these issues is 
largely superficial –i.e., learning about the different customs and traditions of diverse com-
munities and how diversity contributes to Singapore’s nation building, rather than delving 
into the real and important differences in values, beliefs, and world views (Bokhorst-Heng 
2007). Studies have found that the local laws and official discourse on multiculturalism 
confine teachers’ perceptions regarding what classroom discourses are deemed acceptable 
or not (Alviar-Martin and Ho 2011; Heng and Lim 2021; Ho et al. 2014). Critiques have 
also argued that the official discourse on multiculturalism is a “repressive device” by the 
government to maintain social control (Bokhorst-Heng 2007; Chua 2003).

Moreover, the idea of meritocracy—individuals’ hard work and/or talent as the sole 
determinants of one’s success, assuming a level playing field and standardized tests as 
objective and value-neutral yardsticks to determine one’s merits—was propagated to prom-
ise nondiscrimination and equal treatment for all regardless of background (Lim 2013; Ho 
2021; Tan 2008, 2014). In education, the academic tracking practice (or “streaming” in Sin-
gapore), according to which students are sorted into classes starting in 4th grade and again 
as students leave primary for secondary schools based on their standardized test scores, is 
a prominent example of how meritocracy shapes education practices. With the persistent 
educational disparities along race/ethnicity and class lines, the idea of meritocracy is also 
used by the state to legitimize the highly stratified social and educational opportunities and 
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outcomes (Lim 2013; Tan 2008, 2019; Talib and Fitzgerald 2015). Critiques have pointed 
out that the meritocratic system not only fails to recognize pre-existing structural, unequal 
conditions, but it also perpetuates inequality (Abu Bakar 2009; Tan 2008, 2019). Moreo-
ver, studies have shown how the discourse of meritocracy shapes teachers’ perceptions of 
learners, learning, and teaching (e.g., Anderson 2015; Heng and Atencio 2017; Heng and 
Lim 2021).

In Singapore, teachers are prepared and expected to play a key role in nation building 
(Copinathan 2015). The unique educational context largely frames the discourses on what 
is considered high-quality, effective teaching. In examining the policy discourse on teacher 
professionalism in Singapore, Ro (2020) concluded that Singapore’s policy discourses on 
teacher professionalism mostly emphasize teachers’ roles in delivering and adapting a com-
mon, practical knowledge base for teaching so that teachers become effective in imple-
menting the national curriculum and fulfilling the national agenda. Missing are discourses 
that consider teachers to be agents of change for social good, adopt a critical perspective 
on curricula, and exercise professional judgment in their work. Recent studies have also 
suggested that teachers’ ideas about and practices pertaining to diversity and equity are 
socially constructed and shaped by Singapore’s unique sociopolitical forces and must 
be understood in context (e.g., Alviar-Martin and Ho 2011; Heng and Lim 2021). Alto-
gether, Singapore’s unique education system, which frames how teachers perceive their 
professional identities, roles and responsibilities, and practices, poses questions regarding 
whether and to what extent the TEES Scale can reliably and meaningfully differentiate Sin-
gapore teachers’ levels of enacting equity-centered practice.

1.3  Current study

This study aims to understand whether and how the scores derived from the TEES Scale 
accurately represent participants’ differential endorsement of the scenarios and can be 
interpreted appropriately to infer Singapore teachers’ varying levels of enacting practice 
for equity in the classroom for purposes of self-reflection and professional learning and to 
provide evidence for research/evaluation studies. Recognizing the complexity of the vali-
dation task and the need to include the lived experience of Singapore teachers, a mixed-
method research approach encompassing a quantitative survey component and a follow-up 
interview with a subset of survey participants was chosen to address the study’s purpose. 
In other words, multiple types of evidence are to be collected, triangulated, and judged to 
investigate the plausibility of the aforementioned validity claim, a process similar to the 
logic and work of program evaluation (Kane 2006). The research questions are as follows.

• Quantitative: Do the empirical results confirm the hypothesized unidimensional Rasch 
measurement model informed by the construct theories?

• Qualitative: How do Singapore teachers describe their survey-taking experience and 
their classroom practices as they reflect on and respond to the TEES Scale?

• Mixed methods: To what extent do the psychometric results of the scale and interview 
with the respondents converge or diverge?
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2  Methodology

Mixed methods research integrates quantitative and qualitative research approaches into a 
specific and logical research design for the purposes of “breadth and depth of understand-
ing and corroboration” (Johnson et  al. 2007, p. 123). Considering the context, research 
problem, and purpose of this study, a mixed method is particularly appropriate and useful. 
Specifically, while quantitative methods and statistical procedures are dominant in the field 
of measurement, scholars have cautioned that sole reliance on traditional methods and sta-
tistical criteria produces necessary, but insufficient, and inadequate validity evidence (Maul 
2017). To understand the extent to which the scale scores are meaningful and useful in the 
Singapore context, a qualitative approach can provide contextualized understanding of the 
phenomenon, strengthen the information drawn from quantitative methods, and provide a 
fuller picture of the problem at hand. To this end, pragmatism, a pluralist, inclusive, and 
complementary stance (Biesta 2010; Morgan 2007), guides this study. From this perspec-
tive, research inquiries are ways to develop warranted assertions about the phenomenon 
of interest and are to be evaluated pragmatically given the research needs, questions, and 
contexts.

2.1  Research design

This validation study utilizes the fully integrated mixed-methods convergent design, in 
which both the quantitative and qualitative strands interact during the implementation and 
occur roughly at the same time (Creswell and Plano Clark 2018). The quantitative strand 
uses a survey comprising the TEES Scale and relevant background questions. The qualita-
tive strand uses individual interviews with a small subset of voluntary survey participants. 
The qualitative interview utilizes the technique of a think-aloud exercise, in which partici-
pants were asked to describe how and why they selected a certain response option to sev-
eral scenarios by elaborating on their pedagogical practices and decisions in their contexts. 
This design is appropriate since the intent is to compare the psychometric results of the 
scale with the interview texts from a subset of the survey participants to evaluate the valid-
ity claims of the TEES Scale. The qualitative interview data triangulate and illustrate the 
psychometric information of the scale, and together, both strands provide a more complete 
and complex understanding of the research questions.

2.2  Data collection

The quantitative strand uses a Qualtrics survey that includes the TEES Scale and five ques-
tions on participants’ gender, race/ethnicity, years, levels, and subjects taught. Prior to the 
survey administration, I engaged two content experts to review the survey instructions and 
the 15 scenarios. The expert review focused on the clarity and comprehensibility of the 
instructions and the relevance of terms used in the scenarios considering the local context. 
Revisions were made while maintaining the original meaning/content and the difficulty 
levels of the scenarios.

The qualitative strand included a one-hour semi-structured interview with each inter-
view participant. The interview questions consisted of two main sections. The first section 
aimed to understand participants’ understanding and application of the survey instructions 
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and their reactions to the scenarios (i.e., readability, clarity, respondent fatigue). The sec-
ond section used the think-aloud technique to elicit participants’ self-described pedagogical 
practices and decisions that they reflected on as they responded to each scenario. Each par-
ticipant discussed approximately three to five scenarios during the interviews. The partici-
pants were encouraged to provide specific examples and elaborate on aspects such as their 
views of themselves as teachers, learners, teaching and learning, knowledge, instructional 
designs and choices, and advocacy. In addition, documents such as syllabus and instruc-
tional materials were collected to support other data sources.

2.3  Participants

The target participants were teachers who teach any of the academic subjects (i.e., mathe-
matics, science, languages, and humanities) in primary or secondary schools in Singapore. 
Participants who had some experience teaching academic tracks for students with lower 
exam scores, i.e., foundation courses in primary schools or Normal Academy and Nor-
mal Technical (NA/NT) streams in secondary schools, were encouraged to participate. Par-
ticipants were recruited through school leaders and instructors in master’s-level program 
courses for in-service teachers at the only teacher preparation institution in Singapore. A 
total of 85 participants consented and responded to the anonymous survey, among whom 
five survey participants also volunteered to participate in the interviews.

Before proceeding to the analysis, data quality was checked using participants’ median 
response duration (Buchanan and Scofield 2018; Zhu and Carterette 2010). Seven “speed-
ers” who took less than half of the median duration (i.e., 671 s) and provided repetitive 
response patterns (e.g., 3s, 4s) were identified and removed. Table 2 presents the partici-
pants’ profiles. Among the remaining 78 participants, the majority were female (60.3%) 
and of Chinese ethnicity (60.3%). Most participants teach at the secondary level (60.3%) 
and have taught for more than 10 years (59.0%). Approximately half of the participants 
taught languages and humanities subjects, while one third taught science or mathematics.

2.4  Data analysis

Consistent with the convergent design, quantitative and qualitative data are first analyzed 
independently. A joint display table is then used to bring the two analysis results together 
for comparison and interpretation.

2.4.1  Quantitative analysis

The Rasch rating scale model (Andrich 1978) is employed to conduct the quantitative anal-
ysis, using the WINSTEPS software package (Linacre 2021, v5.1.7). In the rating scale 
model, the probability of a participant selecting a response option (or category) to a given 
item is a function of participants’ levels of enacting practice for equity (i.e., person ability) 
and the item’s difficulty. Moreover, the increasing difficulty of moving from one response 
category to the next or to a higher one (e.g., from choosing About the same to Slightly 
higher) is presumed to be the same for all 15 items. Participants’ ability and items’ dif-
ficulty are reported in logit (log odds) units as a result of the model transforming the raw 
scores. Positive and higher logits indicate high-scoring individuals or more difficult items, 
while negative logits indicate low-scoring individuals or easier items (Ludlow and Haley 
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1995). While the sample size is small, Rasch literature suggests that such a sample size can 
produce item and person measures stable within ± 0.5 logit with 95% confidence (Linacre 
1994).

Multiple psychometric indicators are used to evaluate whether the empirical data con-
firm the Rasch model expectations, providing evidence to support the reliability and valid-
ity of the TEES Scale. The psychometric indicators include the following:

(a) A variable (Wright) map: a variable map provides a visual representation regarding 
whether the calibrated items are evenly spread to define the difficulty progression of 
a single variable as hypothesized, providing evidence relating to the scale’s internal 
structure.

(b) Rasch reliability and separation indices: Rasch person reliability and separation indicate 
the extent to which participants can be reliably differentiated into different performance 
levels, while Rasch item reliability and separation indicate the extent to which items 

Table 2  Participant background Variables Survey (N = 78) Interview (n = 5)
Count (Percentage)

Gender (n = 72)
 Female 47 (60.3%) 3
 Male 19 (24.4%) 2
 Prefer not to disclose 6 (7.7%) 0

Race/Ethnicity (n = 72)
 Malay 10 (12.8%) 1
 Indian 8 (10.3%) 0
 Chinese 47 (60.3%) 3
 Eurasian 0 (0.0%) 0
 Other 1 (1.3%) 1
 Prefer not to disclose 6 (7.7%) 0

Teaching level (n = 71)
 Primary 24 (30.8%) 1
 Secondary 47 (60.3%) 4

Years Taught (n = 72)
 3 years or less 5 (6.4%) 0
 > 3 years and < = 5 years 2 (2.6%) 0
 > 5 years and < = 10 years 19 (24.4%) 2
 More than 10 years 46 (59.0%) 3

Teaching Subject (n = 72)
 Languages 27 (34.6%) 1
 Humanities 13 (16.7%) 3
 Mathematics 11 (14.1%) 1
 Science 12 (15.4%) 0
 Other 9 (11.5%) 0
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are sufficiently spread out along the construct continuum. Rasch person reliability of 
at least .8, a person separation index of at least 2.0, and item separation of at least 3.0 
are acceptable (Linacre 2016; Wright and Masters 1982).

(c) Categorical characteristic curves (CCCs): response categories are used by participants 
as intended and whether the probability of moving from one response category to the 
next is in an increasingly difficult pattern. Several key criteria are used to check if 
response categories function as intended: (a) a unimodal shape for each rating scale 
distribution to show participants’ appropriate use of responses, (b) an increasing and 
ordered pattern of the rating scale category (Andrich) thresholds to show that each cat-
egory probability curve occupies a unique and wide range, and (c) an increasing pattern 
of the average person measures associated with each successive response category to 
show the proper use of rating scale across items (Wolfe and Smith 2007).

(d) Fit statistics: Fit statistics reflect the discrepancy between the expected and the observed 
responses. Weighted and unweighted (Infit- and Outfit-MNSQ in WINSTEPS) mean 
squares of standardized residuals between the observed and the expected responses and 
the associated t statistics (ZSTD in WINSTEPS) are examined to check how well the 
calibrated items fit the Rasch model expectations. Infit- and Outfit-MNSQs ranging 
between 0.5 and 1.5 are considered productive for measurement (Linacre 2002). Large 
fit statistics often indicate a need for further investigation into participants’ response 
patterns and a need for item revision/deletion.

(e) Dimension analysis: Rasch unidimensionality assumes that, after conditioning out vari-
ance explained by the Rasch model, item standardized residuals do not correlate, and 
the remaining error variance does not measure a substantially meaningful and signifi-
cant second dimension that warrants the creation of another test. This assumption is 
checked by conducting principal component analysis (PCA) on the item standardized 
residuals. An eigenvalue less than 3.0 is considered acceptable (Wolfe and Smith 2007).

2.4.2  Qualitative analysis

Participant interviews were transcribed immediately afterward and were checked for 
accuracy with the participants. Data were imported and analyzed using the MAXQDA 
software (VERBI Software 2019). An inductive coding approach, which allowed codes to 
emerge through the lived experiences of Singapore teachers, was used in the initial phase 
(Miles et  al. 2013). Multiple types of codes – descriptive, “in vivo”, process, and value 
coding – were used to sort through data regarding contextual factors (e.g., Singapore’s 
education system), teachers’ pedagogical practices, and teachers’ beliefs and views about 
policies, learning and learners, and teaching. Subsequently, the conceptual framework 
of the equity-centered teaching practices was used to revise and structure the initially 
emerged codes and to guide the development of major themes and categories during the 



5267Validation of the teaching equity enactment scenario scale…

1 3

second cycle of coding. The initial and second coding phases facilitate the identification of 
patterns of practices among participants with lower to higher scale scores.

2.4.3  Merged analysis

A joint display table is constructed to bring together the Rasch analysis results of the TEES 
Scale and the analysis of interview data. The joint display table compares both results side 
by side and shows the ways in which they confirm, contradict, and/or expand each other. 
The comparison allows for further consideration of how the quantitative and qualitative 
results provide insights into the proposed interpretations and uses of the TEES Scale in the 
Singapore context.

2.5  Validity strategies

Several strategies are adopted to enhance the inference quality of this study. For the quan-
titative component, the Standards for Educational and Psychological Testing (Ameri-
can Educational Research Association et al. 2014) and a validation framework for Rasch 
models (Wolfe and Smith Jr. 2007) guided the practice. First, a clear specification of 
construct theory, connection between construct theory and item development, and local 
expert reviews provided validity evidence based on test content; second, psychometric 
properties on rating scale functioning and participants’ response patterns and fit statistics 
provided validity evidence on response processes; third, variable maps showing the data/
theory match, item fit statistics, and dimensionality analysis provided validity evidence 
based on internal structure; and, fourth, reliability estimates provided some evidence on 
generalizability. Guba’s (1991) criteria for assessing the trustworthiness of naturalistic 
inquiries guided the strategies for qualitative component. Specifically, strategies including 
(a) member checks, (b) triangulation of different data sources, (c) documentation of the 
data collection, analysis, and interpretation process (i.e., an audit trail), and (d) practicing 
research reflexivity were used to improve the trustworthiness of interpretations. For the 
mixed-methods component, guided by strategies for the convergent design (Creswell and 
Plano Clark 2018), using parallel concepts in data collection and a joint display technique 
to compare quantitative and qualitative results were approaches adopted to draw correct 
inferences. While the quantitative and qualitative strands have unequal sample sizes that 
can pose validity threats to the mixed-methods inference, this study intends to compare 
groups with a specific range of scale scores with individual experiences elaborated through 
interviews.

2.6  Positionality

I am an Asian, female, and bilingual scholar from a middle-class family. My experience 
working with marginalized communities in Asia along with my racialized and gendered 
educational and professional experiences in the U.S. higher education institutions shape 
my scholarship. As a critical scholar, my ongoing work to understand how teaching and 
learning to teach with a commitment to equity and/or social justice can be possible and 
enacted in Asian contexts informs this study.
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3  Findings

This section first discusses the psychometric results of the TEES Scale, followed by the 
results of the qualitative interviews. A joint display table is then presented to compare and 
interpret the quantitative and qualitative results.

3.1  Psychometric properties of the TEES scale

3.1.1  Variable map

Figure 1 is a variable map showing the locations of individual participants on the left and 
calibrated items on the right along the central vertical line representing the hierarchical 
construct continuum from the lower to higher level of enacting equity-centered teaching 
practice. The “M” on each side indicates the average of person or item measures, which 
are in both logit units and raw scores. The horizontal lines indicate the average raw scores 
of 2 (Slightly lower), 3 (About the same), and 4 (Slightly higher). Overall, the empirical 
data confirm the Rasch model expectation. The difficulty order of the scenarios is mostly 
as intended. That is, scenarios capturing the higher-level enactment of practice for equity 
were the most difficult for participants to give “higher” ratings to than the practices cap-
tured in the scenarios, followed by the scenarios capturin1g the moderate level of enact-
ment. Scenarios capturing the lower-level enactment of practice for equity were the easiest 
for participants to select “higher” responses. The only exception was Scenario F126MMM. 
Based on the data from the sampled Singaporean teachers, this moderate-level scenario 
is at a similar difficulty level as other scenarios capturing the higher levels of practice for 
equity, which was unexpected given the a priori theory.

Using this variable map, participants’ scores can be interpreted with regard to their lev-
els of enactment of practice for equity in classroom, and scenarios provide rich, qualitative 
interpretations of participants’ scores in relation to the construct. For instance, participants 
scoring between 52 and 60, they are likely to select About the same to the higher-level 
scenarios next to their locations on the map such as Scenario F346HHH, Siti’s practice, 
and choose Slightly higher to scenarios below their locations. These participants tend to 
align their practice to a more complex view of teaching: teaching requires recognizing and 
including assets students bring with them to the classroom, sharing the power of construct-
ing knowledge with students, and using various assessment approaches to scaffold learning 
and improve teaching. While for participants scoring between 30 and 43, they are likely 
to select Slightly lower to the lower-level scenarios next to their locations such as Sce-
nario F456LLL, Daniel’s practice. Lower-scoring participant tend to align their practice 
to a more technical view of teaching: teaching is merely transmitting knowledge to stu-
dents without recognizing and making learning relevant to their backgrounds, lived experi-
ences, and prior knowledge; teachers are the sole knowers in the classroom while learners’ 
resources and strengths are rarely recognized and included in instructional and assessment 
practices.

3.1.2  Reliability

The Rasch personal reliability is 0.82 with a separation index of 2.14, suggesting that par-
ticipants can be reliably differentiated into approximately three strata of enactment levels 
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using the formula (4 * separation index + 1) / 3 (Wright and Masters 1982). The item reli-
ability is 0.98 with a separation index of 7.80, indicating that the items are sufficiently 
spread to define the hierarchical continuum of the TEES construct.

Variable Map

SCORE  MEASURE Teacher-Scenario
                <more>|<rare>
           5          +
   72                 |
                      |
   71                 |
   70                 |
                      |
   69      4          +
   68                 |
                      |
   67                 |
   66              X  |
   65                 |
   64      3       X  +
   63             XX  |T
   62                T|
   61              X  |
   60-----------------|---------------Slightly higher(4)-
   59              X  |
   58      2       X  +  156HHH
   57             XX  |  126MMM
   56             XX S|
   55            XXX  |  126HHH
   54           XXXX  |S 346HHH 456HHH
   53            XXX  |
   52      1       X  +  236HHH
   51         XXXXXX  |
   49          XXXXX M|
   48         XXXXXX  |
   47         XXXXXX  |
   46        XXXXXXX  |  236MMM 346MMM
   45----- 0 -- XXXX  +M 456MMM--------About the same(3)--
   43         XXXXXX  |
   42             XX S|
   41            XXX  |
   40              X  |
   39              X  |  156MMM 456LLL
   38     -1       X  +
   37                 |
   35              X T|S 346LLL
   34                 |
   33              X  |
   32                 |
   31     -2          +  126LLL156LLL
   30-----------------|--236LLL--------Slightly lower(2)--
   29                 |
   28                 |
                      |
   27                 |T
   26     -3          +
   25                 |
   24                 |
                      |
   23                 |
   22                 |
          -4          +
   21                 |
   20                 |
                      |
   19                 |
                      |
          -5          +
                <less>|<freq>

F346HHH: Siti cares for and respects her 

students. She encourages students to be 

independent learners and to investigate and build 

understandings of their own, and she involves 

them in setting criteria and goals for their 

learning. She constructs her teaching practice to 

be engaging for all students and integrates a 

variety of assessment approaches into her 

teaching. Siti interacts with students to provide 

constructive feedback and adjusts her practice 

appropriately. She monitors and facilitates 

collaborative learning among her students.

F236MMM: Rebecca cooperates with some 

parents/community members and draws on some 

students’ home culture as examples to design 

their learning experiences. Overall, she cares for 

and respects her students, although she sometimes 

engages in stereotypical thinking. Rebecca 

sometimes involves her students in designing a 

lesson or setting classroom rules. She often has 

students concentrate on their own work but from 

time to time she encourages collaboration among 

students. Rebecca’s classroom is mostly inviting 

and safe for the students.

F456MMM: Steven generally has a positive sense 

of professional identity as a teacher. He considers 

the role of advocating policy/practice change to 

accommodate his students’ needs as a marginal 

responsibility rather than a priority. Steven 

supports student learning and relies on standards 

and personal experiences with some inputs from 

students to identify learning priorities and 

teaching strategies. He usually designs 

assessments on his own and sometimes integrates 

them into his teaching to evaluate his own 

practice and to give feedback to students. Steven 

sometimes reflects on and adjusts his practice 

based on students’ needs to better motivate their 

interests.

F456LLL: Daniel believes good teaching is 

carrying out a series of steps to ensure that 

students attain curriculum expectations for their 

grade/year levels. He relies heavily on standards 

or packaged materials to identify learning goals 

and instructional approaches. He determines how 

student learning would be evaluated and uses 

assessments to check whether students meet the 

mandatory academic standards. Daniel reviews 

his students’ test results, sometimes altering his 

practice to boost their scores.

Fig. 1   Variable map
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3.1.3  Categorical characteristics curves

Figure 2 shows the CCCs, suggesting that each response category has a unimodal shape, 
occupies a unique range not overlapped with another curve, and has approximately the 
same height (i.e., probability of response) as other curves. The Andrich thresholds ( � ) 
suggest an increasing difficulty pattern of moving from one response option to the next, 
as intended. Specifically, when the difference between a person’s ability measure and an 
item’s difficulty estimate (X-axis in Fig. 2) exceeds − 1.26 ( �

2
 ) logit, participants are more 

likely to choose About the same than Slightly lower. As such a difference exceeds 1.55 
( �

3
 ) logit when person ability is higher than item difficulty, participants are more likely 

to choose Slightly higher over About the same. Additionally, the average of the partici-
pants’ ability measures (-1.14, -0.98, 0.06, 1.70, and 2.97) increased with each successive 
response category, suggesting that the response categories were used consistently across all 
the items. Overall, the response options function as intended.

3.1.4  Fit statistics

Table 3 presents item estimates and fit statistics. Most scenarios appear to have Infit- 
and Outfit-MNSQs within the range of 0.5 and 1.5, indicating productive measurement. 
The only misfit item is Scenario F236LLL, with an Infit-MNSQ of 2.13 and Outfit-
MNSQ of 1.83 (ZSTDs > 3.0). Misfitting persons were also identified using the thresh-
old of 1.5. Fifteen misfitting participants who gave unexpected responses to both mis-
fit and nonmisfit items were identified. Further investigation into the 15 participants’ 

      CATEGORY PROBABILITIES: MODES - Andrich thresholds at intersections 
P      -+-----------+-----------+-----------+-----------+-----------+- 
R  1.0 +                                                             + 
O      |                                                             | 
B      |1                                                          55| 
A      | 11                                                     555  | 
B   .8 +   11                                                  5     + 
I      |     11                                              55      | 
L      |       1                                            5        | 
I      |        1                   333333                 5         | 
T   .6 +         1                33      33              5          + 
Y      |          1     222      3          3           55           | 
    .5 +           1 222   222  3            33        5             + 
O      |            *         **               3444444*              | 
F   .4 +          22 1       3  2             443     544            + 
       |         2    11    3    2           4   3   5   4           | 
R      |       22       1  3      22       44     355     44         | 
E      |     22          13         2     4       53        44       | 
S   .2 +   22           331          22 44       5  3         44     + 
P      | 22            3   11         4*2      55    33         44   | 
O      |2           333      11    444   22  55        33         444| 
N      |        3333           ****      55**222         3333        | 
S   .0 +***********************5555******1111111*********************+ 
E      -+-----------+-----------+-----------+-----------+-----------+- 
       -5          -3          -1           1           3           5 
      Teacher [MINUS] Scenario MEASURE

 = -2.97 

 = -1.26 

= 1.55

= 2.68

Fig. 2   Categorical characteristics curves
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responses suggests that the six most misfitting participants (Outfit and Infit > 2.5) gave 
multiple unexpected responses to both fit and misfit items and that these participants 
repeatedly gave higher than expected responses to the higher level, more difficult items 
and lower than expected responses to the lower level, easier items. Of the six most 
misfitting participants, two had response times less than the median duration specified 
earlier. It is possible that these participants might not have carefully attended to the 
instructions explaining the comparative survey task. Examination of the remaining par-
ticipants shows that these participants not only had fewer misfit responses, but the misfit 
responses seemed to be due to the matter of degree (i.e., choosing Much higher versus 
Slightly higher) rather than not using the responses as instructed.

Because the purpose of this study is to validate a scale consistent with the Rasch 
measurement principles, the six most misfitting respondents were removed according 
to the Rasch literature (Linacre 2010, 2016). The findings reported in this article are 
based on the trimmed sample of 72 teachers. Regarding the results of the untrimmed 
sample, the calibrated item location in the variable map was largely unchanged. The 
Rasch person and item reliability and separation, as well as response category function, 
were acceptable and improved after trimming. Scenarios F236LLL and F156LLL were 
misfit (MNSQs > 1.5; ZSTD > 3.0), and only Scenario F236LLL remained misfit after 
trimming.

3.1.5  Dimension analysis

The PCA results of item standardized residuals show that the eigenvalue of the first 
dimension is 3.3, suggesting that this component accounts for variance as strongly as 
the contribution of approximately three items. The correlations of residuals come from 
clusters of items measuring the lower and higher levels of equity-centered practice. 
The disattenuated correlation between the two clusters of standardized residuals is 0.3, 

Table 3  Item Statistics 

*ZSTD > 2.5

Scenario Measure S.E. Infit MNSQ Outfit MNSQ

F156HHH 1.96 0.18 1.05 1.05
F126HHH 1.45 0.18 0.82 0.83
F456HHH 1.26 0.18 0.66 0.66
F346HHH 1.31 0.18 0.90 0.88
F236HHH 0.96 0.18 0.91 0.92
F126MMM 1.87 0.18 1.01 1.03
F236MMM 0.20 0.18 0.60 0.59
F346MMM 0.21 0.18 0.53 0.52
F456MMM −0.06 0.18 1.04 1.08
F156MMM −0.77 0.17 0.70 0.69
F456LLL −0.86 0.17 0.96 0.98
F346LLL −1.27 0.17 1.02 1.19
F156LLL −2.06 0.18 1.28 1.18
F236LLL −2.13 0.18 2.13* 1.83*
F126LLL −2.07 0.18 1.18 1.09



5272 W.-C. Chang 

1 3

suggesting that the items most likely measure a single, rather than two distinct, dimen-
sion. This result was accepted with caution, and no separate analytical approach was 
attempted.

Altogether, the Rasch analysis result suggests that the survey data reported by Singapore 
teachers confirm the Rasch model expectation, which is grounded in the construct theories 
of equity-centered teaching practice. Overall, participants appeared to follow and apply the 
comparative survey instruction, and the TEES Scale scores can reliably differentiate lower- 
from higher-scoring participants.

3.2  Qualitative analysis

Table 4 presents interview participants’ profiles. Participants’ TEES scores range from 
41 to 56, representing approximately one standard deviation below and above the mean 
of 47. I first discuss participants’ survey taking experience, followed by the self-reported 
pedagogical practices among participants with higher and lower scores.

3.2.1  Survey experience

All the interview participants indicated that the survey instruction was clear and that 
they understood the comparative survey task. Nevertheless, three interviewees raised 
concerns over the judgment that one must exercise when comparing one’s practice to 
the practice captured in the scenarios. Specifically, they pointed out that the frequency 
of enacting certain practices and the meaning of “lower than” or “higher than” could 
pose some challenges when selecting a response. Despite the concerns, when par-
ticipants were asked to share their teaching practices that they reflected on and how 
they decided to select a specific option to a scenario, all the participants were able to 
elaborate on why they selected a specific response option, and their elaborations of the 
response processes were consistent with the design intention.

Regarding the scenarios, three participants explicitly stated that the scenarios were 
“interesting,” “intriguing,” and “rich in detail,” allowing them to “connect,” “resonate 
with,” and “think and reflect” on their own practices. Across the five interview par-
ticipants, detailed discussions about their teaching principles and practices were com-
mon. During the interviews, the participants expressed that they could resonate with a 
scenario, immediately signaled their disagreement with a scenario because the practice 
was too rigid or expressed aspirations to practices captured in a scenario. It appears that, 
because each scenario provides a rich picture of a teacher’s practice, as opposed to the 

Table 4  Profile of interview 
participants 

Pseudonym TEES 
raw 
score

Subject Level Years of Teaching

Anup 56 social studies secondary > 10
Fatima 52 mathematics secondary > 10
Jason 48 geography secondary 5~10
Evelyn 45 English elementary 5~10
Seo-Ping 41 social studies secondary > 10
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conventional one-statement discrete item, participants can better relate to the descrip-
tions. Although the scenarios are engaging and relatable, they were undoubtedly cogni-
tively demanding. Two participants mentioned fatigue approximately halfway through 
and suggested shortening the length of the survey to 10 or 11 items.

3.2.2  Participants’ self‑reported pedagogical practices

In sharing their pedagogical practices, all participants mentioned the constraints and 
contextual factors that they encountered and worked with in a highly centralized, exam-
oriented education system. The factors that participants commonly mentioned included: 
(a) constraints of time among competing goals, such as exam mandates and student 
learning; (b) the competitive nature and norms exacerbated by parent expectations and 
tuition; (c) standardized, prescribed, and formulaic exams, rubrics, and syllabus; (d) 
the leadership, school culture, and one’s subject discipline training; and (e) the politi-
cal sensitivity of some topics, such as racism. Despite the common boundaries, struc-
tures, and parameters that condition teachers’ work, higher- and lower-scoring teachers 
diverge in their views of learners, knowledge and knowledge construction, perceived 
professional roles and identities, and instructional practices in significant and important 
manners. In addition to the differences, all participants also share characteristics that 
differ from the construct theories, as further elaborated below.

Teachers with higher TEES scores. Three participants -- Anup, Fatima, and Jason -- had 
higher TEES scores. They selected About the same to more difficult moderate-level sce-
narios, such as F236MMM, and high-level scenarios, such as F236HHH and F346HHH, 
and Much higher to all low-level scenarios. While they teach different subjects and are 
each unique in how they work with students, they share several characteristics in their self-
described teaching practices.

Recognizing and including students’ culture and lived experiences. First, these teach-
ers shared how they recognized and attended to students’ home culture, interests, needs, 
and experiences when designing and implementing instructional materials. For instance, 
Anup indicated that teachers are curriculum interpreters, designers, and implementers and 
that their priority is not to adhere closely to the policy but to consider “how it [curriculum] 
touches the kid in the classroom.” As a social studies teacher, Anup shared how he looked 
for additional materials, such as cartoons, to cater to students’ interests and modified the 
use of language to build their confidence and their vocabularies in discussing social issues. 
Similarly, Fatima, a mathematics teacher who often teaches NT students, discussed how 
she would look for additional resources, such as dance or music videos that demonstrate 
certain mathematic concepts and that are “related to real life,” to motivate her students. 
Jason, a geography teacher, also elaborated on how he observed students’ interests, needs, 
and prior knowledge, together with the contextual information of the neighborhoods where 
they come from in the first few weeks of the semester to adjust his instructional approaches.

Caring, demanding, and seeing students from an asset-based perspective. Recognizing 
their students’ experiences and backgrounds, these teachers cared for and had high expec-
tations of their students. They valued students’ perspectives and worked to build students’ 
capacity to be independent learners. They also appeared to have a more mutual and dialogi-
cal relationship with their students. For instance, Fatima discussed how she resonated with 
Scenario F126MMM, Timothy’s practice, and particularly, Timothy’s high expectations of 
his students:
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I set high expectations for the students…when I first took them in Secondary 1, 
only three of them had actually ever passed math. Out of 40 of them, 37 have 
never passed math since Primary 5. When I told them that I’m setting expectations 
that 100%, all of them, will pass math at the end of their Secondary 1, they called 
me crazy. ‘Cher, you crazy, ah? We never pass our math; then you think we can 
pass.’ … I said, ‘Well, that’s in the past. Yes, you may not have passed math, but 
don’t you want to try this year to pass math?’ And I told them, ‘You can reach this 
goal if we are willing to work hard together.’

Fatima’s “demand” for her students’ academic success is connected to her strong 
belief in and care for them. Such a strength-based perspective of students is also observ-
able in Anup’s and Jason’s sharing. For instance, Anup talked extensively about how 
he “respected the things students bring to the table,” “encouraged them to buzz,” and 
“worked with students and used some of the approaches they suggested in the class.”

Demonstrating pedagogical flexibility. In relation to how these teachers view and 
work with their students, they demonstrated pedagogical flexibility — utilizing a broad 
variety of instructions relevant and meaningful to their students’ interests and life expe-
riences, using ongoing assessments to scaffold student learning, facilitating interactions 
and collaborations in the classroom, and offering a safe space for mistakes. For instance, 
Anup talked extensively about how he does not believe in “giving the answers” to the 
students and resists “offering the model essays” to them. He outright rejected Scenario 
F156LLL, Karen’s practice, since she is “rigid” and a “transmitter of knowledge,” and 
he discussed in detail how he usually would take students’ perspectives and approaches, 
pose questions, and work with them to build their argument-making capacity.

Similarly, Jason discussed how he invited students to “co-construct” the learning tar-
get and criteria with him, facilitated students “bouncing ideas off each other, gather-
ing different perspectives and sharing their opinions,” and encouraged students to build 
understandings of their own, rather than seeking the right answers. Such pedagogi-
cal flexibility was also present when Fatima shared how she tailored her instructional 
approach:

For the better ones, I probably challenge them with maybe coming up with their 
own work problem … with a real-life context. For the weaker ones, I’m not saying 
I don’t challenge them. I do, but I scaffold … I will give them some background to 
the scenario, and then after, that they build on it.

With a strong belief in her students, Fatima worked to better understand her students’ 
needs and use different approaches to make learning relevant to their lives.

Demonstrating reflexivity and taking ownership to create changes within the system. 
Finally, all three teachers demonstrated the capacity to step back and critically reflect 
on their assumptions, biases, positions, and lenses and to take ownership of their work 
to make changes within the system. For instance, Jason shared that he “always tried 
to gather feedback from [his] students at the end to know what could be [his] blind 
spots and how receptive they are.” Throughout the interview, Jason continued to reflect 
on how his instructional decisions could be based on his “one-sided assumptions and 
judgments” about his students and signal an area of improvement for him. Anup also 
reflected on Singapore’s streaming policy and his role in the system:

Everything is so programmed … I don’t think it is a rocket science, when you can 
say, ‘Oh, OK, when a child does like this, it’s going to be like this at the end of 
four years’… the kinds of projections that they make … I do not know whether we 
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are trapped in a self-fulfilling prophecy or what … I also realized that I’m part of 
a system … I do voice my concerns … there could be other factors that interfere. 
But then you know, this is the nature of the system. This is how it works.

While acknowledging the “system” that frames his work, Anup repeatedly discussed 
how he worked to resist the norms in his classroom. The ability to step back and reflect 
on the taken-for-granted practices and norms seems to allow these teachers to take 
agency and ownership to create changes.

Ultimately, these teachers’ practices appear to be grounded in a commitment to teaching 
and learning that exceeds fulfilling the exam mandates. Moreover, these teachers’ prac-
tices, which work against grain, continue to strengthen their conviction of what teaching 
and learning can be in a centralized and exam-oriented education system.

Teachers with lower scores. Evelyn and Seo-Ping, a primary English teacher who has 
never taught “low-progress” students and a secondary social studies teacher who often has 
NA/NT students, had lower TEES scores. They chose About the same to easier moderate-
level scenarios, such as F456MMM, and low-level scenarios, such as F456LLL. Despite 
their different teaching experiences, they shared several characteristics in their self-
described practices.

Emphasizing students’ exam ability with little acknowledgment of students’ lived expe-
riences, culture, and prior knowledge. Throughout the interviews, both Evelyn and Seo-
Ping focused mainly on the learning goals set by the rubrics, which were developed by 
their school leaders to align with the standard rubric from the Ministry of Education and 
the national exams. While Evelyn mentioned that students from expat families “had more 
interesting things and different perspectives to share than local students,” there was no dis-
cussion around how students’ lived experiences play a role in teaching and learning in her 
classes. Rather, Evelyn repeatedly mentioned how the exams and limited time render the 
practice described in the high-level scenarios “impossible.” Additionally, referring to the 
exam-driven system, Seo-Ping outright rejected how students’ culture is relevant to their 
learning in social studies subjects:

I don’t see the home culture as very useful … it doesn’t really have that much to do 
with what I’m supposed to teach. I’m not teaching home economics…I talk about 
the experience when they [students] read the newspaper…as for traditional culture, it 
didn’t seem that relevant.

Both teachers seemed to see culture as distinctive patterns of behaviors or lifestyles 
shared by a clearly bounded social group, rather than seeing culture as complex, multi-
layered, and evolving ways of understanding and experiencing the world. As such, these 
teachers did not recognize the relevance of culture in teaching and learning.

Viewing students as receivers of knowledge and holding a deficit view toward “low-pro-
gress” students. In relation to these teachers’ minimal recognition of students’ lived experi-
ences and prior knowledge, they tended to be hesitant about offering space and building 
students’ capacity to become independent learners. For instance, Evelyn explained why she 
could not completely allow students build their own understanding:

I want them to be independent and to be able to know, like, when they see a cer-
tain theme, how do they go about deconstructing that theme ... ultimately, when they 
write whatever story it is according to that theme, there is a certain way whereby a 
theme needs to come out.
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Similarly, Seo-Ping often described her students as needing “a lot of handholding” and 
“spoon feeding”; otherwise, they “would not know what to do if given space to set their 
goals.” She further rejected the importance of students being independent learners because 
students “have to first know exactly what they should know about within the syllabus for 
the national exams,” and “their learning has to be very structured.” Since the exams set the 
learning goal, students are deemed receivers of official, exam-oriented (and thus highly 
valued) school knowledge, rather than independent knowledge builders.

The teachers’ views of students, knowledge, and knowledge construction are closely 
connected to their views of the “low-progress” students. Both teachers talked about how 
these students are “not very motivated,” “less willing,” “not as bright,” and “have a lot 
of other emotional kinds of baggage that they bring with them.” As such, they need the 
“basics” and “lots of handholding.” With a static view of knowledge and an essential view 
of ability, both teachers tended to see students who do not do well on exams as inherently 
“lacking.”

Exhibiting limited pedagogical approaches and teaching to fulfill the exam mandates. 
Since both teachers frequently referred to the exam mandates, their pedagogical deci-
sions and approaches became limited by the assessment rubrics, which were developed by 
school-level leaderships to mirror the exams. For instance, Evelyn indicated that she did 
not have much room to adjust her teaching approaches and did not use a variety of assess-
ment approaches because the learning goal, rubrics, and her scheme of work are “pretty 
set,” and students in her “top class” have “already attuned their minds thinking about ‘how 
do I fulfill this set of criteria … to hit as close as I can to a hundred.’” She further provided 
an example of the rubric that would specify certain ways of writing a “good and interest-
ing” introduction and that writing outside of the rubric’s model approaches did not result 
in high scores. While acknowledging the somewhat limiting approach, Evelyn shared that, 
ultimately, teachers mark exams according to the rubrics, and students mostly write to ful-
fill the rubrics. Similarly, Seo-Ping repeatedly embraced the idea that a structured, tried-
and-true approach to imparting knowledge to students to ensure that they do well on the 
exams is the primary role and responsibility of teachers.

These teachers believe that fulfilling the exam mandates is the primary goal of learn-
ing, although they acknowledge that learning is more than achieving high scores on exams. 
Either being constrained by or actively embracing the narrow view of learning, in these 
teachers’ sharing, the “system” largely determines their role as teachers and how they con-
sider their work.

Shared characteristics among the participants. All interview participants, regard-
less of their scores, share two characteristics that diverge from the construct theories of 
equity-centered teaching practices initially conceptualized in mostly Western contexts. 
First, when asked about the aspect of collaborating with families and/or community 
members to understand students’ backgrounds and to inform instructional design, all of 
the teachers either explicitly indicated that they did not do so, or they talked about how 
they would contact the families when there were disciplinary or academic issues, when 
they needed to update parents, and/or when some students had special needs. That is, 
while the teachers do work with or engage the parents, collaborating closely with par-
ents and tapping into student culture to design the learning experience seem less familiar 
among Singapore teachers. This aspect might explain why Scenario F126MMM, which 
has the explicit wording of “collaborating with parents and community members,” was 
more difficult than hypothesized.

Second, when asked about their roles as change agents to facilitate students’ capacity to 
enquire and take actions for issues of social justice or to advocate for policy changes, these 
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teachers gave ambivalent, mindful, and cautious responses. Most teachers talked about 
their roles as classroom teachers since policy changes are the purview of school leaders or 
occur at the ministry level. This finding is perhaps not surprising given Singapore’s highly 
centralized education system. Additionally, when participants shared their ideas about 
addressing social justice issues, they mostly talked about “teaching the right values” or 
“imparting their own sense of social justice to the students.” While two participants men-
tioned addressing issues related to inequality or inclusion/exclusion, a topic included in the 
state’s syllabus, the aspects of examining structural inequalities, investigating root causes, 
and taking actions to address inequity or injustice were not evident. Considering the politi-
cal volatility of topics concerning inequity and culture in Singapore, these responses might 
not be surprising.

3.3  Mixed methods comparison

Table 5 presents a joint display of the quantitative and qualitative results to address the 
mixed-methods question: To what extent do results from each strand converge or diverge. 
The first column lays out the a priori theories that inform the TEES construct from the 
lower to higher enactment levels. In the second column, the variable map presented earlier 
as Fig. 1 offers a good summary of the quantitative results, suggesting that the 15 calibrated 
items are sufficiently spread to measure a unidimensional construct of enacting equity-cen-
tered teaching practices from the lower to the higher levels as hypothesized in a reliable 
manner. Furthermore, individuals’ scores can be interpreted to infer their differing class-
room practices. The third column shows the summary of qualitative results, presenting the 
major patterns of practice drawn from the higher- and lower-scoring interview participants. 
Specifically, confirming their survey responses, higher scoring interviewees elaborated on 
how they recognized and purposefully tapped on students’ lived experience, utilized a vari-
ety of pedagogical approaches to invite students in learning as a knowledge co-construc-
tion process, and demonstrated reflexivity and ability to resist and create changes within 
the system. On the other hand, lower-scoring interview participants generally complied 
with the narrow view of learning indoctrinated by an exam-oriented test-driven education 
system and emphasized students’ role as knowledge receivers without recognizing the rel-
evance of their lived experience in learning process. Overall, the quantitative and qualita-
tive results confirm each other. The qualitative results offer further nuances and insights 
into the quantitative findings and the construct theories regarding how Singapore teachers 
enact varying levels of practice for equity in a highly centralized, exam-oriented education 
system.

4  Implications and conclusions

Given the persistent and endemic educational inequalities and increasingly diverse and yet 
politically divisive societies, teaching that is inclusive for all students with a commitment 
to recognizing and seeking ways to challenge systemic inequity is one approach to address-
ing persistent disparities. An instrument that can provide reliable and meaningful informa-
tion about teachers’ equity-centered practices and can be used to support teachers’ profes-
sional learning is needed. This study used a mixed-methods convergent design to validate 
the TEES Scale, an existing instrument that was first conceptualized and developed in 
mostly Western contexts, among Singapore teachers.
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The quantitative results suggest that the data largely confirm the hypothesized Rasch 
model. The 15-item TEES Scale measures the unidimensional construct of enacting 
equity-centered teaching practices from the lower to the higher level, can reliably dif-
ferentiate participants into two to three enactment levels, and provides a qualitative 
interpretation of individuals’ scores in relation to the construct. The qualitative results 
provide contextualized information about participants’ survey experiences and their pat-
terns of practices. Specifically, high-scoring participants tended to demonstrate a strong 
commitment to learning and teaching beyond fulfilling the exam mandates, to recognize 
and include the assets brought by students in their learning experiences, to care for and 
have high expectations of students, to have more dialogical relationships with learn-
ers, and to demonstrate pedagogical flexibility, reflexivity, and agency. Conversely, low-
scoring participants tended to deem fulfilling the exam mandates as the goal of learning, 
perceived students as mostly knowledge receivers and those who performed less well 
on exams as “lacking,” and demonstrated limited pedagogical approaches and lack of 

Table 5  Joint display table 
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agency in their work. In addition, the qualitative results revealed how Singapore teach-
ers perceive some aspects of equity-centered teaching differently from the construct the-
ories. Specifically, the participants tended to see the aspect of collaborating with parents 
to better understand and tap into students’ experiences in designing instructional activi-
ties as difficult and even unfamiliar concepts. Moreover, Singapore teachers tended to 
have ambivalent, cautious, and sometimes limited responses to the aspects of teaching 
that challenge inequitable norms and rules and take actions to correct injustices, reso-
nating with the findings of previous studies (e.g., Ro 2020). Importantly, these findings 
also offer supportive evidence for the unexpected results from the quantitative analysis. 
Overall, the qualitative results, which offer contextualized and thick descriptions, con-
firm and strengthen the quantitative findings.

This study has several limitations. First, the small and voluntary sample had more 
teachers teaching languages and humanities subjects, more teaching the secondary level, 
and more being in service longer. Additionally, approximately one third of participants 
were attending master’s-level program coursework as part of their professional develop-
ment. Since teachers’ background and experiences can influence their survey responses, 
this study’s findings could be skewed, and the generalizability is limited. Second, given 
the small sample size, it was not possible to obtain further validity evidence, such as 
the extent to which items exhibited biases against certain subgroups, or to evaluate the 
invariance of the scale structure across occasions. Third, this study relied on one-off 
interviews to understand participants’ classroom practices without the opportunity for 
follow-up through a series of interviews or to observe teachers’ practices over a pro-
longed period of time. Since part of this study’s goal is to understand whether and how 
the scale scores can be interpreted appropriately to infer teachers’ classroom practices, 
the current data collection approach provides a limited portrait of the phenomenon at 
hand.

Since validation is a continuous endeavor, more efforts are needed to provide fur-
ther evidence supporting the proposed interpretations and uses of the scale across time, 
occasions, and contexts. Along a similar line, studies could investigate how the TEES 
Scale might be used to understand and support teachers’ work with a commitment to 
promoting equity, justice, and cultural pluralism in other Asian countries that share 
similar sociopolitical contexts and centralized education systems and have an increas-
ingly diverse school population due to regional migration. Moreover, the TEES Scale 
could provide further opportunities for research on teaching and teacher learning in Sin-
gapore. For instance, future studies could investigate how and under what conditions 
teachers understand and are supported in enacting equity-centered practices and how 
teachers’ enactment of practices for equity shapes and is shaped by broadly defined stu-
dent learning outcomes. Future studies could also explore how teachers’ understandings 
of culture, diversity, and equity influence their curriculum design. In an increasingly 
diverse and uncertain world in which inequality is persistent, complex, and endemic, 
this study offers one possibility of supporting educators in considering the complexity 
of teaching and learning with a commitment to equity, justice, and cultural pluralism in 
their local contexts.
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