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Abstract
We evaluated the psychometric properties of the Classroom Practices Survey–
Revised (CPS-R) when used with students achieving at low, average, and high levels. 
A total of 739 teachers completed CPS-R for students in their classrooms. Results 
showed improvement in the reliability of CPS-R across all achievement levels when 
compared with its previous version. Internal consistency estimates for the four 
factors were higher for the high-achieving students (α = .84–.94) compared with 
estimates for students who achieve at average (α = .83–.92) and low (α = .81–.90) 
levels. Model fit of the data was in the acceptable range across all achievement levels. 
However, model fit indices for the high-achieving group were slightly better than for 
the average- and low-achieving groups. Results support the practical value of CPS-R 
as a tool to assess teachers’ use of differentiation strategies.
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Knowledge and practices related to learning and instruction have changed signifi-
cantly during the past several decades to include increased awareness of the diversity 
in classrooms (Tomlinson, 2014). Students come from diverse cultural, racial, and/or 
ethnic backgrounds, and they also differ in development, prior knowledge, ability, 
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learning needs, and interests. In addition, most classroom teachers are challenged with 
the task of meeting the needs of learners with a wide range of readiness and achieve-
ment levels in the same classroom. Failing to take into account differences among 
students could hinder student learning (Belfi et al., 2012). Therefore, teachers are 
expected to use differentiated instructional strategies to meet the needs of all students 
in their classrooms (Belfi et al., 2012; Tomlinson, 2014; VanTassel-Baska & 
Stambaugh, 2005). Currently, there are few psychometrically sound self-assessment 
instruments available to assess differentiated classroom instructional strategies as a 
function of achievement level. The purpose of this study was to examine and evaluate 
the psychometric properties of the Classroom Practices Survey–Revised (CPS-R) 
when used with students achieving at low, average, and high levels.

The emphasis on diversity and differentiated instruction is reflected in recent 
teacher preparation standards and educational policy around the world. In the United 
States, for example, the Council of Chief State School Officers’ (CCSSO, 2013) 
Interstate Teacher Assessment and Support Consortium (InTASC) Model Core 
Teaching Standards and Learning Progressions for Teachers include several standards 
that refer to creating learning environments that recognize individual differences. The 
National Association for Gifted Children (NAGC) and Council for Exceptional 
Children (CEC) Teacher Preparation Standards in Gifted and Talented Education 
(2013) and the NAGC Pre-K-Grade 12 Gifted Programming Standards (NAGC, 2010) 
also reflect the need for inclusive and differentiated learning environments that recog-
nize individual differences. Moreover, several European education systems are mov-
ing toward more inclusion, which inevitably requires more within-classroom 
differentiation as well (Belfi et al., 2012; Coubergs et al., 2017; Organisation for 
Economic Co-operation and Development [OECD], 2016; Roiha, 2014).

Nevertheless, teachers often struggle with the implementation of differentiation and 
do not apply it frequently (Al-Lawati & Hunsaker, 2007; Belfi et al., 2012; Latz et al., 
2008; Reis & Renzulli, 2010). This may be because some teachers have a narrow view 
of differentiation and may think of differentiation as modifying only specific aspects of 
a classroom or for certain groups (Roiha, 2014). Teachers’ use of differentiation has also 
been linked to beliefs in their ability to differentiate instruction (Suprayogi et al., 2017).

Differentiated Instruction: Theory and Practice

The concept of differentiated instruction is based on the idea that students are inher-
ently different. Differentiated instruction can then be viewed as a philosophy of teach-
ing, a set of teaching principles, and a set of classroom practices that take into account 
student differences (Tomlinson, 2014). Following the ideas of Renzulli (1986), 
Archambault et al. (1993) defined differentiated instruction as “modifying the curricu-
lum to meet students’ differing learning rates . . . interests, and abilities” (p. ix). In the 
context of gifted education, differentiated instruction can involve enrichment or accel-
eration, and it includes experiences that focus on thinking skills, abstract concepts, 
advanced-level content, interdisciplinary studies, and blending content, process, and 
product (Archambault et al., 1993, p. x). Kaplan (2009) recommended modifying the 
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depth and complexity of gifted education curricula. Tomlinson and Jarvis (2009) 
defined differentiated instruction as follows:

an approach to curriculum and instruction that systematically takes student differences 
into account in designing opportunities for each student to engage with information and 
ideas and to develop essential skills. Differentiation provides a framework for responding 
to differences in students’ current and developing levels of readiness, their learning 
profiles, and their interests, to optimize the match between students and learning 
opportunities. These three dimensions of student difference can be addressed through 
adjustments to the content, process, products, and environments of student-learning, and 
each is justified by a research-based rationale. (p. 599)

Based on our review of research on differentiated instruction and publications on 
differentiation strategies, it is clear that differentiation is a multifaceted concept and 
that its use varies depending on the context in or student group with which it is applied. 
Differentiating instruction often involves adapting the levels of challenge or pace of 
instruction. For example, a teacher could provide less challenging activities or addi-
tional supports to students achieving at lower levels. Alternatively, students achieving 
at higher levels could move through the curriculum at a faster pace (e.g., Curriculum 
Compacting; Reis et al., 1992). Other differentiation strategies may involve providing 
students with choice (e.g., Think-Tac-Toe; Roberts & Inman, 2009) or different activi-
ties for students with different levels of readiness (e.g., tiered activities; Adams & 
Pierce, 2006). Most differentiation strategies involve modifying instruction according 
to students’ readiness levels, learning profiles, and interests as well as varying the 
content, the process students use, the products students create, and different aspects of 
the learning environments (Tomlinson & Jarvis, 2009).

One of the most widely used tools for planning differentiated instruction based on 
students’ levels of readiness is The Equalizer (Tomlinson, 2014). The Equalizer allows 
teachers to vary several aspects of a differentiated activity, such as the level of com-
plexity, level of abstractness, open-endedness, or pace. For example, students achiev-
ing at lower levels could work at a slower pace on an activity involving less complex 
issues than high-achieving students. A high-achieving student, on the contrary, could 
focus on abstract concepts and on ill-defined and open-ended problems. Regardless of 
the approach to differentiating instruction used, the goal is usually finding ways to 
modify instruction to allow every student to make continuous progress and learn 
something new every day (Roberts & Inman, 2009).

Differentiated Instruction: Empirical Support

A body of research supporting the benefits of differentiated instruction exists. Studies 
on differentiation strategies have ranged from small studies conducted by one teacher 
in their own classroom using an action research approach (e.g., Grimes & Stevens, 
2009) to cluster-randomized trials involving multiple schools (e.g., Little et al., 2014; 
McCoach et al., 2014). Deunk et al. (2018) reviewed 21 studies on the cognitive effects 
of differentiated practices in primary education and found the effects vary depending 
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on the type of practice and the student ability group being studied. For example, homo-
geneous ability grouping had no effect on students with average and high ability, but 
small negative effects on students with low ability. Reis et al. (2011) concluded that 
differentiated instruction in combination with enrichment improved reading achieve-
ment. Tieso (2005) examined the effects of differentiated instruction and grouping and 
found that flexible ability grouping in combination with curriculum differentiation 
resulted in higher mathematics achievement for average- and high-ability students. 
Gentry (2013) stated that achievement grouping was beneficial for students of all abil-
ity levels because it allows teachers to better address individual students’ needs. 
Research also supports the benefits of grouping gifted students in particular (Brulles 
et al., 2010; Pierce et al., 2011). Grimes and Stevens (2009) found that clustering stu-
dents by readiness levels led to improvements in academic performance for low-
achieving students and in understanding of mathematics for high-achieving students.

Researchers have also focused on the effects of different types of curricular modi-
fications (e.g., tiered activities or individual choice) on student achievement and 
understanding. McCoach et al. (2014) found that using tiered mathematics activities 
had the greatest benefit for high-achieving students in lower achieving schools, but 
other studies have shown that tiered activities benefit students at various achievement 
levels (Konstantinou-Katzi et al., 2013; Simpkins et al., 2009).

Teachers’ use of differentiated instruction has also been addressed in the literature 
with studies focusing on how often teachers use differentiated instruction (e.g., 
Archambault et al., 1993; Moon et al., 1995; Pozas et al., 2020; Suprayogi et al., 2017), 
factors affecting such use (e.g., King, 2010; Suprayogi et al., 2017), and their percep-
tions of differentiated instruction (King, 2010; Santangelo & Tomlinson, 2012). 
Archambault et al. (1993) and Moon et al. (1995) are the most recent publications 
reporting on how often teachers in the United States differentiate instruction with 
nationally representative samples. Pozas et al. (2020) conducted a national survey of 
teachers in Germany and found that tiered assignments and ability grouping were 
among differentiation strategies most frequently used. Suprayogi et al. (2017) found 
that teachers in Indonesia implement differentiation to a great extent (M = 7.31 on a 
10-point scale) and that teachers’ self-efficacy beliefs with regard to differentiation 
and constructivist teaching beliefs as well as classroom size were associated with 
teachers’ use of differentiation. King (2010) found that teacher’s knowledge of dif-
ferentiation was the best predictor of whether teachers differentiated instruction.

Classroom/Teaching Practices Instruments

With growing attention to diversity and emphasis on differentiated instruction, there is 
increasing demand to learn what actually happens in classrooms. This information on 
classroom practices can inform professional development and program evaluation 
(Hora, 2015). Various assessment tools, such as the UTeach Observation Protocol 
(UTOP; Walkington et al., 2011) and the Inquiring into Science Instruction Observation 
Protocol (ISIOP; Minner & DeLisi, 2012), have been developed for the purpose of 
collecting information on classroom practices. However, reflection on action is an 
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important part of the learning process (Kelchtermans, 2009), so self-assessment instru-
ments can play an important role in improving teaching practices. Self-assessment 
instruments such as the Approaches to Teaching Inventory (ATI; Trigwell & Prosser, 
2004) and the Teaching Practices Inventory (Wieman & Gilbert, 2014) aim at assisting 
teachers in reflecting on their approach to teaching. Nevertheless, few instruments 
exist for measuring classroom/teaching practices with well-established evidence for 
reliability and validity of their data (Walkington et al., 2011).

We searched the literature for existing classroom and teaching practice instruments, 
using Google Scholar and different combinations of one or more of the following 
search terms: classroom, teaching, practices, observation, instrument, checklist, and 
protocol. This search revealed three self-assessment instruments and eight observation 
protocols. Of these, three observation protocols and only one self-assessment instru-
ment had acceptable reliability and validity evidence (see Table 1). Considering the 
importance of being able to gather information on classroom practices for evaluation 
purposes, this lack of psychometrically sound instruments for this purpose is concern-
ing. A need exists for instruments that can yield valid and reliable data to help teachers 
reflect on their classroom practices relating to differentiation. Although the Classroom 
Practices Survey (CPS: Archambault et al., 1993) has been used by researchers and 
practitioners, some items are dated, and our previous research (Pereira et al., 2019) 
identified the need for improvement of the validity evidence of CPS. Therefore, the 
aim of the study was to update the CPS (Archambault et al., 1993) to fill this gap in the 
literature.

CPS: Initial Development and Revisions

CPS was originally developed to assess the extent to which teachers differentiate 
instruction for gifted and talented students in their regular classrooms (Archambault 
et al., 1993). The original CPS contained 39 Likert-type items with six options (0 = 
never to 5 = more than once a day) to measure the frequency with which teachers used 
a variety of differentiation strategies (i.e., classroom practices) with average- and 
high-achieving students. The six subscales in CPS were (a) Questioning and thinking 
(QT), (b) Providing challenges and choices (CC), (c) Reading and writing assignments 
(RW), (d) Curriculum modifications (CM), (e) Enrichment centers (EC), and (f) 
Seatwork (SW).

Our research team examined the psychometric properties of the original CPS as 
limited current construct validity evidence for CPS exists (Pereira et al., 2019). Thus, 
as a part of a larger research project, responses to the CPS were collected from 648 
teachers from six different states, and the data were used in a validation study (Pereira 
et al., 2019). Specifically, we also examined whether CPS can be used to examine 
teachers’ differentiated instruction practices with low-achieving students in regular 
classrooms. Results of confirmatory factor analyses (CFAs) indicated that the model 
fit for the original, six-factor CPS was best for the high-achieving group. However, for 
the average- and low-achieving groups, the model fit was not at the desired level 
(Pereira et al., 2019). As a follow-up analysis, two CPS subscales (i.e., EC and SW) 
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Table 1. Overview of Teaching/Classroom Practices Instruments.

Instrument (author, year)
Data collection 

method Reliability and validity evidence

aApproaches to Teaching 
Inventory (Trigwell & Prosser, 
2004)

Self-report Cronbach’s alpha for the Conceptual Change/
Student-focused approach scale was .73 and 
for the Information Transmission/Teacher-
focused approach scale was .75.

Good evidence of statistical validity of the 
two-factor model, eigen values were >1.03.

Classroom Observation 
Protocol for Undergraduate 
STEM (Smith et al., 2013)

Observation The interrater reliability was above .90 for all 
items.

aClassroom Practices Inventory 
(Hyson et al., 1990)

Observation Cronbach’s alpha for the subscales were .92 
for Appropriate Program Items, .93 for 
Inappropriate Program Items, .96 for Total 
Program, .88 for Emotional Climate, and .96 
for Total Appropriateness. The interrater 
agreement to the same scale point was 
64%; within one scale point, it was 97.7%. A 
four-factor model was fitted, with all factors 
loading > .50

Classroom Practices Survey 
(Archambault et al., 1993)

Self-report Cronbach’s alpha for the six factors ranged 
from .53 (Seatwork) to .83 (Questioning and 
Thinking). Only exploratory factor analysis 
results reported in the original studies.

Inquiring into Science Instruction 
Observation Protocol (Minner 
& DeLisi, 2012)

Observation No information found.

Oregon-Teacher Observation 
Protocol (Wainwright et al., 
2003)

Observation Interrater reliability varied between 29% and 
100%; all but two items have less than 50% 
exact agreement. Within one point, the 
range of agreement was 57% to 100%.

Perceptions of Teaching 
Environment Inventory 
(Prosser & Trigwell, 1997)

Self-report CFI = .899 to 1.00; TLI = .696 to 1.00; 
RMSEA = .000 to .154. SRMR = .005 to 
.022; and Cronbach’s alpha = .40 to .61.

aReformed Teaching Observation 
Protocol (Piburn & Sawada, 
2000)

Observation The reliability estimates for the subscales were 
.91 for Lesson Design and Implementation, 
.67 for Content–Propositional Pedagogic 
Knowledge, .95 for Content–Procedural 
Pedagogic Knowledge, .91 for Classroom 
Culture–Communicative Interactions, and 
.87 for Classroom Culture–Student/Teacher 
Relationships. Only EFA was reported; 
factor loadings ranged from 0.37 to 0.86.

Teaching Dimensions 
Observation Protocol (Hora & 
Ferrare, 2014)

Observation Kappa scores for interrater reliability ranged 
from .62 to .90. Factor analysis was deemed 
inappropriate.

Teaching Practices Inventory 
(Wieman & Gilbert, 2014)

Self-report Traditional reliability and validity checks were 
not applicable.

UTeach Observation Protocol 
(Walkington et al., 2011)

Observation Not reported.

 (continued)
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Instrument (author, year)
Data collection 

method Reliability and validity evidence

aWilliam and Mary Classroom 
Observation Scale Revised 
(VanTassel-Baska et al., 2003)

Observation Cronbach’s alpha for the subscales ranged 
from .67 to .79 for Curriculum Planning and 
Delivery, .68 to .73 for Accommodations for 
Individual Differences, .82 to .94 for Problem 
Solving, .65 to .78 for Critical Thinking 
Strategies, .77 to .86 for Creative Thinking 
Strategies, and .83 for Research Strategies. 
Intraclass coefficient for the content validity 
was .98.

Note. STEM = science, technology, engineering, and mathematics; CFI = comparative fit index; TLI = Tucker–Lewis 
index; RMSEA = root mean square error of approximation; SRMR = Standardized Root Mean Squared Residual; EFA 
= exploratory factor analysis.
aThese instruments have adequate or acceptable evidence of validity and/or reliability.

Table 1. (continued)

were eliminated because they were not aligned with standards for teacher preparation 
(CCSSO, 2013; NAGC & CEC, 2013) and the NAGC recommended educational prac-
tices for students with gifts and talents (NAGC, 2010). In addition, two items (i.e., 23 
and 24 in the original CPS) that did not have satisfactory factor loadings were removed. 
Model fit estimates with 27 items of the original CPS were in the range for acceptable 
to good model fit for the high-achieving and the average-achieving group and fit was 
slightly worse for the low-achieving group (Pereira et al., 2019). Findings suggested 
there was room for further revisions of the instrument to improve the language and add 
items reflecting current differentiation practices. Thus, additional revisions were com-
pleted to improve its measurement properties.

Purpose of the Study

Scale revision that involves the exclusion of the original items and wording changes in 
items requires revalidation of the instrument because the modifications might affect 
the interrelationship of existing items. Therefore, the goal of the current study was to 
examine and evaluate psychometric properties of the 2017 revision of CPS (hereafter 
referred to as CPS-R) to assess teaching practices employed by instructors for students 
at different achievement levels (i.e., low-, average-, and high-achieving students). 
Specific research questions addressed are the following:

Research Question 1: To what extent does CPS-R yield reliable data that can be 
used to measure teachers’ differentiation practices for students with low, average, 
and high achievement levels? Do the four CPS-R subscales (i.e., QT, CC, RW, and 
CM) yield acceptable reliability indices across the three achievement levels?
Research Question 2: To what extent does CPS-R yield valid data that can be used 
to measure teachers’ differentiation practices for students with low, average, or high 
achievement levels? Do the four CPS-R subscales yield valid data across the three 
achievement levels?
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Method

Data used to examine the psychometric properties of CPS-R were collected as part of 
a larger research project regarding the cluster grouping model (Gentry et al., 2014). 
One of the purposes of the larger research project was to examine the implementation 
of grouping and differentiation strategies used in elementary classrooms by teachers 
for all students, and CPS-R was used to collect data on teachers’ use of such strate-
gies. A total of 67 schools from 20 school districts in seven states participated in the 
project. In the cluster grouping model implemented in the participating schools, stu-
dents were placed into classes based on their achievement levels to limit the range of 
student achievement levels in their classrooms. Teachers in the schools participated 
in the process of placing students in one of the five achievement categories—low, low 
average, average, above average, or high achieving—following specific guidelines 
(Gentry et al., 2014). For example, teachers working with high-achieving students 
did not have any low-achieving students in their classrooms. Teachers completed 
CPS-R on all achievement groups in their classrooms, so most teachers completed 
CPS-R on at least two achievement groups (e.g., average- and high-achieving stu-
dents). The schools were divided into delayed treatment (n = 40) and treatment (n = 
27). A delayed-treatment design was used so treatment schools began implementing 
cluster grouping in 2015 and the delayed-treatment schools served as control schools 
for the first 2 years of the study, and then, these schools began implementing cluster 
grouping in 2017.

Preliminary Study

Two rounds of revisions on the original CPS (Archambault et al., 1993) were com-
pleted as a preliminary study. First, based on the findings from a previous study 
(Pereira et al., 2019), the original CPS was revised by changing the verbiage to be 
more parsimonious and aligned with the structure of other CPS items. For example, 
Item 28 from the CC subscale, “Provide a different curricular experience by using a 
more advanced curriculum unit on a teacher-selected topic” in the revised instrument 
item became “Use a more advanced curriculum unit,” which aligned with the other 
items. The revised instrument with 27 items was then completed by 1,079 teachers 
from 19 school districts across nine states in 2015. CFA was conducted on the data to 
evaluate the structural construct validity of the revised instrument.

The results of the CFA did not meet the criteria for adequate model fit, so a second 
round of revisions was completed with special attention to increasing reliability of the 
CM subscale, which had lower internal consistency estimates compared with other 
constructs measured by CPS. Another goal was to improve construct–item alignment 
with the four-factor structural model specified by recent research (Pereira et al., 2019) 
and practice on differentiated instruction. The revisions resulted in additional items for 
all four subscales, and in particular, for the CM subscale. For these new items to reflect 
current recommended research-based instructional practices, we reviewed the NAGC 
programming standards (NAGC, 2010) and research-based practices described in 
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recently published books on differentiation practices (e.g., Gentry et al., 2014; Roberts 
& Inman, 2009; Tomlinson, 2014; Tomlinson & Jarvis, 2009).

Content validity evidence of new items. After studying the existing literature on instruc-
tional practices, we created 26 new items across the four subscales and then conducted 
a survey to obtain input from experts, including 16 researchers and doctoral students 
in gifted education on the content validity of the new items. Experts were asked to 
assign each of the new items to one of the four subscales and to indicate their level of 
confidence that the item represented that subscale and how relevant the item was to the 
subscale. After examining the survey responses, 13 items (see Appendix A) were 
selected for inclusion in the updated instrument (i.e., CPS-R). Items were included in 
the revised instrument if at least nine of the 16 experts selected the subscale for which 
an item was written, indicated the item was relevant for that subscale, and stated that 
they were sure of their choice. The final version of CPS-R (see Online Appendix B) 
consisted of 40 items and four subscales: (a) QT, (b) CC, (c) RW, and (d) CM.

Current Study

Teachers from participating school districts completed CPS-R as pre- and/or posttests 
in 2017. We used the CPS-R data obtained from teachers from the treatment schools 
who joined the study in 2015 (i.e., posttreatment data; after 2 years of implementation 
of cluster grouping) and CPS-R data from teachers in the control schools who joined 
the study in 2017 (i.e., posttreatment data; before these schools started implementing 
cluster grouping). One potential issue that could arise from merging two data sets is 
that teachers’ response patterns may shift systematically due to a treatment effect 
(Schwartz & Sprangers, 2014), and thus, the structural relationship among constructs 
for the posttest may have changed from that from the pretest (Howard et al., 1979). 
Preliminary analyses indicated, however, no major group differences existed with 
regard to reliability estimates and structural models of underlying factors, and the 
effect of treatment was minimal for the psychometric evaluation of the scale. Thus, the 
two data sets were merged.

We collected CPS-R data from a total of 739 teachers, and after using a listwise 
deletion method of handling missing responses on the scale, the sample sizes for the 
low-, average-, and high-achieving groups were 707 (405 in treatment schools and 302 
in delayed-treatment schools), 658 (375 in treatment schools and 283 in delayed-treat-
ment schools), and 661 (377 in treatment schools and 284 in delayed-treatment 
schools), respectively. The demographics of the teachers in the sample are summa-
rized in Table 2.

Analysis

Descriptive item analysis. Teachers’ responses to CPS-R were analyzed by student 
achievement level (i.e., low, average, and high achievement) because the individual 
teachers completed CPS for all three achievement levels, and thus, their responses for 
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the three groups can be considered dependent. In addition, according to the cluster 
grouping model, some teachers do not have all levels of student achievement in their 
classrooms (Gentry et al., 2014) and provided CPS responses only for the student lev-
els they typically had in their classroom. Descriptive statistics, including means and 
standard deviations, and frequency distribution were computed for each item for each 
achievement group.

Reliability analysis. Two types of reliability estimates—Cronbach’s alpha for internal con-
sistency (α) and the model-based omega (ω) (McDonald, 1999)—were computed for the 
four factors. McDonald’s omega uses factor loadings and estimated error variances via 
CFA (Brown, 2015) and does not assume equality of the item-factor correlations among 
items measuring the same factor so that the reliability estimate tends to be more accurate 
than Cronbach’s alpha (Geldhof et al., 2014). Although some researchers suggest that 
reliability estimates between .70 and .95 are acceptable (e.g., Nunnally, 1994; Tavakol & 
Dennick, 2011), the specific cutoff values were not specified for the magnitude of reli-
ability as the reliability estimates differ by data characteristics. Using the acceptable range 
as a guide, reliability estimates were used to judge overall data consistency across items 
and to identify the items that affected the consistency among the subscales.

Analysis for construct-related validity evidence. The structural validity of the constructs 
on CPS-R was evaluated with CFA (Brown, 2015) with the mean- and variance-
adjusted weighted least squares (WLSMV) estimator because responses of 6-point 
Likert-type items produce ordinal scale variables. Teachers’ responses for each student 
ability level were evaluated separately. After preliminary analyses with the model with 

Table 2. Demographic Characteristics of Respondents (N = 739).

Demographic characteristic n %

Gender
 Male 63 8.53
 Female 664 89.90
Ethnicity
 American Indian or Alaskan Native 2 0.27
 Asian or Pacific Islander 6 0.81
 Black 25 3.38
 Latinx 20 2.71
 Mixed race 5 0.68
 White 654 88.50
Teaching experience (years)
 1–5 119 18.36
 6–10 143 22.07
 11–20 228 35.19
 21+ 158 24.38
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no cross-loadings, we tested a model in which RW6 (i.e., Item 6 of the RW subscale) 
cross-loaded on the RW and CC subscales and RW7 and RW8 cross-loaded on the CM 
subscale. The model with cross-loadings of three items was tested because, after 
reviewing the wording of the items, it was reasonable to consider these items possibly 
also measured the CC and CM subscales. To identify the model, the factor loading of 
the first item in each factor was fixed to 1.0 (Brown, 2015) and all factor correlations 
and residual variances were freely estimated.

Multiple fit indices were used to determine the adequacy of the tested model. More 
specifically, we employed the chi-square test of statistical significance and evaluated the 
Tucker–Lewis index (TLI), and comparative fit index (CFI) with the recommended cutoff 
values of >.90 (Bentler, 1992; Byrne, 2013) indicating acceptable fit and >.95 (Byrne, 
2013; Hu & Bentler, 1999) indicating good fit. We also used the root mean square error of 
approximation (RMSEA) with 95% confidence interval of ≤0.08 indicating acceptable 
model fit (Browne & Cudeck, 1992) and the weighted root mean square residual (WRMR) 
of ≤1.0 (Yu, 2002). Note that the cutoff value for WRMR of 1 has been often used and 
generally accepted in the application of structural equation modeling for ordinal and cat-
egorical variables. However, recent research indicates that the adequate cutoff value may 
vary depending on the model being tested (DiStefano et al., 2018). We used Mplus 7 
(Muthén & Muthén, 1998–2012) to conduct these analyses.

Results

Descriptive Statistics and Reliability Estimates of CPS-R

Table 3 contains the item means and standard deviations for all CPS-R items for stu-
dents at the three achievement levels (i.e., high, average, and low achieving) as well as 
reliability estimates, alpha and omega, for each factor. Reliability estimates were rela-
tively high, with the alpha coefficients ranging from .81 (RW for low-achieving) to .94 
(QT for high-achieving), and omega coefficient ranged from .75 (RW for low-achiev-
ing) to .92 (QT for high-achieving). No systematic pattern was observed in average 
item scores by student achievement group. The average item score was relatively high 
on QT items and ranged from 4.55 to 5.61 on a 6-point scale, indicating that teachers 
tended to apply the teaching practices related to questioning and thinking on a daily 
basis. The average items scores for items in the other subscales ranged from 1.13 to 
4.84, and the means of CC7 and RW3 were relatively low for all achievement groups, 
indicating that teachers used these classroom practices (i.e., sending students to higher 
grade levels for specific content instruction and assigning book reports) only once a 
month or less frequently with students who were achieving at lower levels.

Results for Construct-Related Validity

Table 4 includes factor loadings and standard errors for all CPS items for the three 
achievement levels. As expected from the increase in reliability estimates, the struc-
tural validity of the constructs also improved with the 2017 revisions.
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Table 3. Means, Standard Deviations, and Reliability Estimates for All CPS Items.

Factor Item

High (n = 661) Average (n = 658) Low (n = 707)

M SD α ω M SD α ω M SD α ω

QT QT1 5.01 1.10 5.09 0.96 5.09 0.95  
QT2 5.13 1.01 5.08 0.93 5.05 0.92  
QT3 5.27 0.99 5.27 0.90 5.16 0.94  
QT4 4.77 1.16 4.65 1.10 4.50 1.13  
QT5 5.56 0.92 5.61 0.81 5.60 0.71  
QT6 4.74 1.12 4.67 1.06 4.56 1.07  
QT7 4.66 1.25 4.62 1.20 4.55 1.18  
QT8 5.09 1.06 5.10 0.98 5.09 0.92  
QT9 4.83 1.09 4.79 1.02 4.75 0.99  
QT10 4.77 1.12 .94 .92 4.73 1.07 .92 .91 4.68 1.05 .90 .87

CC CC1 3.63 1.65 3.55 1.62 3.64 1.63  
CC2 2.77 1.71 2.56 1.64 2.56 1.69  
CC3 3.88 1.51 3.71 1.55 3.65 1.55  
CC4 4.14 1.59 3.27 1.56 2.75 1.60  
CC5 3.68 1.67 2.89 1.53 2.42 1.50  
CC6 4.20 1.78 4.16 1.79 4.24 1.74  
CC7 1.74 1.55 1.48 1.23 1.47 1.21  
CC8 4.35 1.43 4.34 1.42 4.35 1.40  
CC9 3.77 1.66 3.57 1.67 3.41 1.70  
CC10 3.83 1.39 3.77 1.39 3.77 1.36  
CC11 3.58 1.38 .86 .80 3.55 1.38 .85 .79 3.50 1.37 .83 .76

RW RW1 2.39 1.27 2.31 1.21 2.24 1.17  
RW2 2.62 1.28 2.53 1.23 2.52 1.27  
RW3 2.01 1.21 1.96 1.16 1.90 1.13  
RW4 3.12 1.33 3.12 1.31 3.09 1.32  
RW5 3.23 1.40 3.22 1.39 3.15 1.38  
RW6 3.19 1.51 3.22 1.50 3.20 1.48  
RW7 4.22 1.32 4.13 1.32 3.93 1.41  
RW8 4.12 1.42 .84 .80 4.09 1.40 .83 .78 4.07 1.40 .81 .75

CM CM1 3.40 1.36 3.41 1.33 3.41 1.32  
CM2 3.52 1.47 3.39 1.42 3.28 1.46  
CM3 4.05 1.40 3.76 1.44 3.53 1.52  
CM4 2.92 1.74 2.83 1.74 2.87 1.71  
CM5 4.69 1.24 4.74 1.18 4.76 1.11  
CM6 4.38 1.36 4.42 1.31 4.47 1.26  
CM7 3.96 1.49 3.99 1.47 4.01 1.43  
CM8 4.80 1.29 4.84 1.25 4.84 1.21  
CM9 3.91 1.57 3.94 1.55 3.98 1.52  
CM10 3.72 1.56 3.51 1.53 3.37 1.59  
CM11 3.76 1.59 .89 .86 3.82 1.55 .87 .83 3.87 1.54 .85 .79

Note. CPS = Classroom Practices Survey; QT = Questioning and Thinking; CC = Providing Challenges 
and Choices; RW = Reading and Written Assignments; CM = Curriculum Modifications.
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Table 5 includes model fit indices, which were highest for the high-achieving group 
and reached acceptable levels for RMSEA (.075), TLI (.89), and CFI (.90). However, 
the WRMR index value of 2.1 deviated largely from Yu’s (2002) suggested cutoff 
value of 1 for a good fitting model. Note that WRMR increases as the sample size 
increases (Muthén & Muthén, 1998–2012) and as the complexity of the tested model 
increases. In addition, DiStefano et al. (2018) reported unexpected values for WRMR 
index in empirical studies. DiStefano et al. (2018) found that fit indices improved 
when the model misspecification and the low correlations between WRMR with other 
fit indices (CFI, TLI, RMSEA) they tested under mild model misspecification condi-
tions. Therefore, it may be possible that the large WRMR was due to the sample size 
and high factor loading observed among indicators. The model fit indices for the aver-
age-achieving (RMSEA = .078, TLI = .86, CFI = .87, WRMR = 2.28) and low-
achieving (RMSEA = .077, TLI = .85, CFI = .86, WRMR = 2.41) groups were 
slightly worse than fit indices for the high-achieving group, which is a similar pattern 
observed in our previous study on CPS (Pereira et al., 2019). These results indicate 
that perhaps CPS-R may be better suited for use with high-achieving students or gifted 
education programs.

As depicted in Table 6, the CC factor showed high correlation with the RW and CM 
factors. For the high-achieving group, the factor correlations between CC and RW and 
between CC and CM were .72 and .79, respectively. Although this provides evidence 
that these factors are highly related to each other, results of previous studies on CPS 
(e.g., Archambault et al., 1993; Pereira et al., 2019) and our follow-up analysis with a 
higher-order factor CFA did not support the existence of a common higher-order factor 
among these factors. For example, we tested a model with a higher-order factor con-
necting the CC and CM subscales, but model fit did not reach acceptable levels across 
the three achievement levels.

The patterns and degrees of factor loadings were similar across different student 
achievement groups, except for a few items. The factor loadings for each item tended 
to be the highest for the high-achieving group and the lowest for the low-achieving 
group; however, the difference between the factor loadings for these two groups was 
small (i.e., 0.01–0.05) for most of items. One exception, for example, was CC7, which 
showed the lowest item mean across all items and had the lowest factor loading (0.47) 
with the high-achieving group and the highest (0.62) with the low-achieving group. 

Table 4. Model Fit Estimates for the Three Achievement Groups.

Group df χ2 RMSEA
90% CI of 
RMSEA WRMR TLI CFI

High 731 3,469.23 .075 [.073, .078] 2.14 .89 .90
Average 731 3,650.01 .078 [.075, .080] 2.28 .86 .87
Low 731 3,802.74 .077 [.075, .080] 2.41 .85 .86

Note. RMSEA = root mean square error of approximation; CI = confidence interval; WRMR = 
weighted root mean square residual; TLI = Tucker–Lewis index; CFI = comparative fit index.
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Table 5. Item Factor Loading and Standard Error Estimates for the Three Achievement 
Groups.

High Mid Low

Factor Item Factor Loading SE Factor Loading SE Factor Loading SE

QT QT1 0.67 0.02 0.65 0.03 0.63 0.03

QT2 0.83 0.02 0.79 0.02 0.77 0.02
QT3 0.80 0.02 0.72 0.02 0.64 0.03
QT4 0.81 0.02 0.80 0.02 0.76 0.02
QT5 0.74 0.03 0.67 0.03 0.56 0.04
QT6 0.80 0.02 0.79 0.02 0.74 0.02
QT7 0.78 0.02 0.77 0.02 0.74 0.02
QT8 0.84 0.02 0.83 0.02 0.79 0.02
QT9 0.90 0.01 0.91 0.01 0.90 0.01
QT10 0.88 0.01 0.85 0.01 0.84 0.01

CC CC1 0.51 0.03 0.52 0.03 0.45 0.03
CC2 0.64 0.02 0.66 0.03 0.65 0.03
CC3 0.71 0.02 0.71 0.02 0.68 0.02
CC4 0.73 0.02 0.69 0.02 0.66 0.02
CC5 0.73 0.02 0.69 0.02 0.69 0.02
CC6 0.54 0.03 0.48 0.03 0.44 0.03
CC7 0.47 0.05 0.61 0.05 0.62 0.05
CC8 0.72 0.02 0.69 0.02 0.66 0.03
CC9 0.66 0.02 0.63 0.03 0.60 0.03
CC10 0.78 0.02 0.78 0.02 0.77 0.02
CC11 0.75 0.02 0.76 0.02 0.72 0.02
RW6 0.36 0.05 0.30 0.05 0.30 0.04

RW RW1 0.78 0.02 0.82 0.02 0.81 0.02
RW2 0.76 0.02 0.79 0.02 0.76 0.02
RW3 0.70 0.03 0.72 0.03 0.72 0.03
RW4 0.69 0.02 0.64 0.03 0.65 0.02
RW5 0.78 0.02 0.73 0.02 0.72 0.02
RW6 0.39 0.04 0.43 0.04 0.41 0.04
RW7 0.38 0.04 0.42 0.04 0.40 0.04
RW8 0.43 0.03 0.45 0.03 0.44 0.03

CM CM1 0.63 0.02 0.61 0.02 0.53 0.03
CM2 0.67 0.02 0.66 0.02 0.63 0.02
CM3 0.81 0.02 0.78 0.02 0.73 0.02
CM4 0.59 0.03 0.55 0.03 0.52 0.03
CM5 0.82 0.02 0.80 0.02 0.76 0.02
CM6 0.76 0.02 0.76 0.02 0.75 0.02
CM7 0.65 0.02 0.64 0.03 0.62 0.03
CM8 0.71 0.02 0.67 0.03 0.63 0.03
CM9 0.74 0.02 0.73 0.02 0.69 0.02
CM10 0.77 0.02 0.75 0.02 0.72 0.02
CM11 0.67 0.02 0.66 0.02 0.66 0.02
RW7 0.35 0.04 0.22 0.04 0.16 0.04
RW8 0.35 0.04 0.29 0.04 0.25 0.04

Note. QT = Questioning and Thinking, CC = Providing Challenges and Choices, RW = Reading and Written 
Assignments, CM = Curriculum Modifications.



Pereira et al. 45

The three cross-loaded items (i.e., RW6, RW7, and RW8) also had generally lower 
factor loadings across all three achievement groups if compared with the other items.

Discussion

In this study, we presented the process for revising the CPS (Archambault et al., 1993), 
which had not undergone additional evaluation or revisions until recently. Psychometric 
evidence provided by our results supports the conclusion that CPS-R is a good option 
for collecting information on teachers’ use of differentiation strategies as it is more 
up-to-date and has evidence of internal consistency compared with other similar 
instruments. Researchers have commonly used observation protocols and self-assess-
ment instruments to collect such information. However, several of the observation 
protocols created to evaluate classroom/teaching practices do not have any informa-
tion on internal consistency (e.g., Minner & DeLisi, 2012; Walkington et al., 2011) or 
only have information on interrater reliability (e.g., Smith et al., 2013; Wainwright 
et al., 2003). Only one of the observation protocols—the Classroom Practices Inventory 
(Hyson et al., 1990)—found evidence of adequate internal consistency. However, that 
inventory was also developed in the 1990s and, to our knowledge, has not undergone 
additional evaluation or revisions since then. Several self-assessment instruments for 
instructional practices have lower internal consistency estimates than CPS (e.g., 
Prosser & Trigwell, 1997; Trigwell & Prosser, 2004; VanTassel-Baska et al., 2003) or 
lack information on reliability (e.g., Wieman & Gilbert, 2014). Compared with the 
reliability estimates of the original CPS data, which ranged from .53 to .83, CPS-R has 
improved internal consistency estimates ranging from .81 to .94. This is a step in the 
right direction for this instrument and an important improvement.

Internal consistency is a prerequisite to evaluate how well measurement models are 
supported by data; however, it is crucial to evaluate validity evidence, in particular 
construct-related validity, such as model fit to data, in the process of scale validation 
(Schmitt, 1996). Results show that model fit for CPS-R is generally in the acceptable 

Table 6. Factor Correlations for the Three Achievement Groups.

Achievement group Factor QT CC RW

High CC .59  
RW .37 .72  
CM .57 .79 .54

Med CC .56  
RW .33 .67  
CM .53 .71 .49

Low CC .48  
RW .25 .61  
CM .42 .67 .42

Note. QT = Questioning and Thinking; CC = Providing Challenges and Choices; RW = Reading and 
Written Assignments; CM = Curriculum Modifications.
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range. However, although the revised instrument is an improvement from the original 
CPS (Archambault et al., 1993) and the most recent version of CPS (Pereira et al., 
2019), the construct-related validity evidence for CPS-R did not reach an optimal 
level, which leaves us several considerations about the instrument. One consideration 
relates to the gap between how differentiation has been defined in research and prac-
tice (including educational standards) and how it is enacted in current classrooms. It is 
clear that differentiated instruction has become a common practice in most classrooms 
(Belfi et al., 2012; Coubergs et al., 2017; OECD, 2016; Roiha, 2014). Teachers are 
frequently expected to modify their curriculum and instruction based on students’ 
readiness levels, learning needs, and interests. However, the conceptual understanding 
of what differentiation entails is evolving in education (Tomlinson & Jarvis, 2009), 
and differentiation practices in the classroom are no longer limited to students’ readi-
ness levels, learning needs, and interests. As classrooms continue to become more 
diverse, and the focus and purpose of educational programs continue to change to meet 
individual needs, the strategies teachers use to address the needs of different students 
will also likely change. These continuing changes in what differentiated instruction 
entails affect how to measure constructs related to differentiation. The limited litera-
ture base on all specific aspects of differentiation might have contributed to the chal-
lenge in developing an instrument that possesses strong construct-related validity. As 
with any new or evolving concept, additional studies are needed to establish a strong 
literature base with empirical evidence to guide instrument development.

Related to the potential disconnect between research and practice, not all differen-
tiation practices recommended by experts are captured in CPS-R. Differentiation and 
classrooms have significantly changed since the 1990s when CPS was originally 
developed. In the revision process, we reviewed the literature on differentiated instruc-
tion to reflect the most recent practices and knowledge on differentiation for item 
development. However, limited research exists on using differentiation as an approach 
to curriculum and instruction in all classrooms rather than for students who are strug-
gling or for those with gifts and talents. Furthermore, some teachers continue to have 
narrow views of differentiated instruction (Roiha, 2014), which may hinder their use 
of differentiation in the classrooms. For example, some teachers may believe differen-
tiating instruction for students who are struggling may be more important than differ-
entiating instruction for gifted students (Roiha, 2014) or some strategies listed in 
CPS-R are more frequently used with gifted students. Thus, it is possible that the 
CPS-R subscales and items do not capture the full range of differentiation strategies 
used in today’s classrooms, especially those strategies used with students achieving at 
or below average levels. Although we set out to update CPS and made an effort to 
include items representing differentiation strategies used with students at all achieve-
ment levels, it is possible, because the instrument was originally created by gifted 
education researchers to investigate how often teachers used differentiation with gifted 
students (Archambault et al., 1993), the instrument would have required even more 
substantial changes to adequately capture teachers’ differentiated practices with all 
students.
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Researchers seeking to use an instrument like CPS-R should be aware of the recent 
changes in relevant teacher education standards. For instance, the NAGC-CEC Teacher 
Preparation Standards in Gifted Education (NAGC & CEC, 2013) include expecta-
tions for educators working with students with gifts and talents to also take differences 
in language, culture, and economic status into consideration when designing curricula 
for those students. The NAGC-CEC standards also mention strategies to develop stu-
dents’ critical and creative thinking. The InTASC Standards, which guide teacher 
preparation, include additional expectations such as pacing instruction for individual 
growth rates and making provisions for individual learning needs. As CPS-R is not 
necessarily fully aligned with these standards, future researchers may incorporate 
these policy changes in their scale design.

Nevertheless, CPS-R has practical value for teachers to understand and reflect on 
their own classroom practices. CPS-R can also be used by administrators and research-
ers interested in understanding how often educators use specific differentiation prac-
tices in their classrooms or how teachers’ differentiation practices interact with 
students’ performance. For example, an administrator could use CPS-R results to pro-
vide optimal professional development opportunities for teachers who implemented 
certain differentiation strategies less frequently. However, we emphasize that CPS-R 
should not be used to make high-stakes decisions regarding teachers or their class-
rooms as that is not the purpose of the instrument. Educators can use CPS-R to reflect 
on their own differentiation practices so that they can improve their use of the variety 
of existing differentiation strategies included in the instrument.

Limitations and Future Research

First, the data in this study are self-reported by teachers, which is a limitation. Future 
research with CPS-R and similar instruments could include direct observation to com-
pare teachers’ self-reported differentiation practices with observational data. Second, 
generalization should be restricted to teachers with similar characteristics and in simi-
lar contexts. In this study, most of the teachers were White and female and had more 
than 6 years of teaching experience, and all teachers were in schools implementing 
cluster grouping. Future research should include a more diverse group of educators 
and could focus on other types of gifted education contexts, such as pull-out programs, 
self-contained gifted classes, and enrichment or acceleration programs. Another limi-
tation is that we tried to keep as many of the original subscales and items as appropri-
ate. However, those subscales and items may not reflect all current differentiation 
practices as some of the subscales may be too broad (e.g., curriculum modifications) 
or perhaps emphasize gifted education practices (e.g., providing challenges and 
choices), which may have caused some of the issues in model fit, especially with the 
low- and average-achieving groups. Although we made an effort to remove CPS items 
that did not reflect current classroom practices and strategies and added items using 
the current knowledge base on differentiation, room for improvement still exists with 
regard to model fit.
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Conclusion

We improved the original CPS and share the updated instrument to measure differentiated 
instruction in this article. CPS-R is an option for educators collecting data on classroom 
practices as the validity and reliability evidence for the current version support its use. 
However, there is still room for improvement, possibly with new additional constructs 
that reflect current classroom teaching practices. We hope future research on differentia-
tion practices will focus on the theory and practice of differentiated instruction, which 
could lead to instruments that capture the full range of differentiation practices used in 
schools. Additional classroom research is needed to enhance understanding of differenti-
ated instruction and its merits. Additional evidence can provide a more solid foundation 
to create a better instrument. One lesson learned from this project is that it might be harder 
to revise or fix an existing instrument with outdated items than to create a new one.

Appendix A
Evolution of CPS Items.

Items in first revision (2015 data) CPS-R items (2017 data)

Questioning and thinking

1.  Teach thinking skills in the regular 
curriculum

QT1. Teach thinking skills in the regular 
curriculum

5.  Provide questions that encourage 
reasoning and logical thinking

QT2. Provide questions that encourage 
reasoning and logical thinking

10. Ask open-ended questions QT3. Ask open-ended questions
21.  Encourage students to ask higher-

level questions
QT4. Encourage students to ask higher-level 

questions
24.  Encourage student participation in 

discussions
QT5. Encourage student participation in 

discussions
 QT6. Use students’ questions to provide 

depth and complexity
 QT7. Encourage students to think about 

thinking (i.e., metacognition)
 QT8. Ask follow-up questions to evaluate 

student thinking
 QT9. Provide opportunities for students to 

develop critical thinking
 QT10. Provide opportunities for students 

to develop creative thinking

Providing challenges and choices

2.  Allow students to leave the classroom 
to work in another location, such as 
the school library or media center

CC1. Allow students to leave the classroom 
to work in another location, such as the 
school library or media center

 (continued)
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Providing challenges and choices

6.  Use contracts or management plans 
for independent study

CC2. Use contracts or management plans 
for independent study

11.  Give time for independent study or 
small group projects

CC3. Give time for independent study or 
small group projects

15.  Allow students within your 
classroom to work from a higher 
grade–level textbook

CC4. Allow students within your classroom 
to work from a higher grade-level 
textbook

23.  Use a more advanced curriculum unit CC5. Use a more advanced curriculum unit
16.  Group students by ability across 

classrooms at the same grade level
CC6. Group students by ability across 

classrooms at the same grade level
22.  Send students to higher grade level 

for specific content area instruction
CC7. Send students to higher grade level 

for specific content area instruction
25.  Consider students’ interest in 

planning instruction
CC8. Consider students’ interest in planning 

instruction
26.  Assign programmed or self-

instructional materials
CC9. Assign programmed or self-

instructional materials
27.  Encourage students to engage in 

long-range projects
Item deleted

17.  Establish interest groups which 
enable students to pursue individual 
or small group interests

 

CC10. Provide opportunities for students 
to develop and pursue their interests

CC11. Offer students opportunities to select 
ways of presenting what they learned

Reading and written assignments

7. Assign reports RW1. Assign reports
8.  Assign projects or other work 

requiring extended time for students 
to complete

RW2. Assign projects or other work 
requiring extended time for students to 
complete

12. Assign book reports RW3. Assign book reports
18.  Give creative or expository writing 

assignments with topics selected by 
teacher

RW4. Give creative or expository writing 
assignments with topics selected by 
teacher

19.  Give creative or expository writing 
assignments with topics selected by 
student

RW5. Give creative or expository writing 
assignments with topics selected by student

 RW6. Differentiate writing prompts (by 
interest, achievement, readiness)

3. Assign advanced-level reading RW7. Assign reading that is slightly to 
moderately above students’ current 
reading levels

 RW8. Incorporate student choice in 
the selection of reading and/or writing 
assignments

 (continued)

Appendix A (continued)
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Curriculum modifications

4. Use pretests to determine mastery CM1. Use pretests to determine mastery
9.  Eliminate curricular material that 

students have mastered
CM2. Eliminate curricular material that 

students have mastered
20.  Help students understand difficult 

concepts by re-teaching
Item deleted

13.  Give different assignments for 
students who have mastered regular 
material

CM3. Give different assignments for 
students who have mastered regular 
material

14.  Assign different homework based on 
achievement levels

CM4. Assign different homework based on 
achievement levels

 CM5. Use ongoing assessment strategies
 CM6. Use a variety of assessment formats
 CM7. Use culturally responsive curricula to 

engage all students
 CM8. Use a balanced assessment system
 CM9. Use technology to differentiate 

instruction
 CM10. Allow students to bypass content 

that they have already mastered
 CM11. Use tiered lesson plans

Note. CPS-R = Classroom Practices Survey–Revised; QT = questioning and thinking; CC = challenges 
and choices; RW = reading and writing; CM = curriculum modifications.
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