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� Investigated 179 Northeastern U.S. practicing teachers' conceptions of assessment.
� Three factors: assessment as irrelevant, valid for accountability, informing teaching and learning.
� Cluster analysis indicated three unique belief profiles among these participants.
� Findings support perspectives that teachers hold multiple beliefs simultaneously.
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a b s t r a c t

Teachers' conceptions about assessment influence their classroom assessment practices. In this inves-
tigation, we examined 179 K-12 teachers' conceptions of the purposes of assessment from a person-
centered perspective. An exploratory factor analysis of teachers' responses to the Conceptions of
Assessment Instrument yielded a three-factor model: assessment as valid for accountability, improves
teaching and learning, and as irrelevant. Next, we used cluster analysis to identify belief profiles of
teacher groups: Cluster-1: Moderate, Cluster-2: Irrelevant, Cluster-3: Teaching and Learning. Within and
across cluster comparisons revealed significant differences indicating that these are distinct profiles:
teachers can, and do, hold multiple beliefs about assessment simultaneously.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

In the United States (U.S.), assessment has received a great deal
of attention from both the popular press (Ravitch, 2011) and edu-
cation scholars (Darling-Hammond, 2014). Assessment at the na-
tional, local, and classroom level should serve multiple purposes;
most salient, assessment should be seen and used by teachers to
inform their instructional activities (Black & Wiliam, 2009). How-
ever, research and theory into teachers' beliefs has established that
teachers' beliefs about their professional tasks (e.g., instruction,
assessment) influence the ways that they engage in their work (e.g.,
Barnes, Fives, & Dacey, 2015; Fives & Buehl, 2012). In other words,
how teachers conceive of assessment shapes if (and how) they use
assessment results and frames their selection and development of
assessment tools in their classrooms (Brown, 2008). Moreover,
these conceptions may also influence how teachers engage
(N. Barnes), fivesh@mail.
C.M. Dacey).
students in assessment activities. Thus, as assessment in U.S.
schools takes center stage in education policy, understanding the
beliefs teachers hold about the purpose of assessment should
become more relevant for educational researchers, teacher educa-
tors, and school instructional leaders because teachers' conceptions
affect their assessment practices (Brown, 2008). As such, the pur-
pose of this investigation was to explore teachers' conceptions of
the purposes of assessment.

2. Teachers' beliefs about assessment

There is a long history of research into teachers' beliefs to un-
derstand how these constructs serve to influence teacher learning,
practice, and understandings of their context (e.g., Fives & Buehl,
2012; Pajares, 1992; Woolfolk Hoy, Davis, & Pape, 2006). Pajares
(1992) highlighted that teachers hold beliefs or conceptions about
particular things and teachers filter new information, frame prob-
lem spaces, and guide actions through those beliefs (Fives & Buehl,
2012; Fives & Buehl, 2014). In the context of assessment, teachers'
beliefs about the purposes of assessment may influence how
teachers process new information about assessment practices/
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principles or help them frame situations where assessments are
examined, developed, or selected. If one believes that assessments
are used to hold teachers and schools accountable, then teachers
can use this perspective to frame or limit their focus when they
need to make decisions about assessments in their classrooms.
Finally, beliefs about assessment may also serve as guides for
teacher action in how they influence the decisions teachers make
about other classroom practices such as instructional techniques
and motivational strategies.

Within the literature on teachers' beliefs, a variety of terms and
definitions have emerged to describe this construct. For instance,
Thompson (1992) and Brown (2004, 2006) used the term concep-
tions rather than beliefs. Conceptions are considered to reflect “a
more general mental structure, encompassing beliefs, meanings,
concepts, propositions, rules, mental images, preferences, and the
like” (Thompson, 1992, p. 130). The use of conceptions allows for
knowledge and beliefs to be synthesized into a single construct, and
this ameliorates some of the theoretical and operational challenges
that emerge when scholars attempt to differentiate the two. In the
field of assessment, Brown (2004, 2006) established a line of
research using this construct to explore and measure teachers'
beliefs about assessment.
2.1. Conceptions of assessment

In our recent review of the research on teachers' beliefs about
assessment, we framed these beliefs on a continuum from an
extreme pedagogical to an extreme accounting (accountability)
conception (see Fig. 1, Barnes et al., 2015). Our review drew heavily
on the work of Brown and his colleagues, who have explored
teachers' conceptions of the purpose of assessment in multiple
international and diverse cultural contexts, but not the U.S. (e.g.,
Brown & Harris, 2009; Brown, 2004, 2006). Brown (2004, 2006)
developed and used the Conception of Assessment (COA-III) in-
strument to assess teachers' conceptions of the nature of assess-
ment. Brown based the COA-III on the extant literature to describe
the purposes of assessment, such that assessment is used to (1)
promote or advance teaching and learning, (2) ensure that students
are held accountable for their learning, and (3) ensure that teachers
and schools are held accountable for students' learning (e.g.,
Heaton, 1975; Torrance & Pryor, 1998). Extending from these three
conceptions for the purpose of assessment, Brown (2004, 2006)
suggested that a fourth conception of assessment is prevalent
among teachers, namely that assessment is irrelevant. Based on this
framework, Brown developed the four-factor COA measure to
assess teachers' conceptions of assessment. Below we describe
these four conceptions within our proposed continuum of assess-
ment for pedagogical to accounting purposes (Barnes et al., 2015).

At the pedagogical end of the continuum, we hold that teachers
conceive of assessment as serving the purpose of informing in-
struction and improving student learning. The purpose of
The Purpose of Assessment

Advance
Learning

Student
Accountability

Extreme
Pedagogical

Fig. 1. Conceptions of ass
informing instruction and improving student learning aligns with
Brown’s (2006) factor that reflects assessment as improving
teaching and learning. On the COA-III, 12 items are associated with
the factor of improving teaching and learning. These items tap into
conceptions of assessment for the following purposes: improving
teaching (e.g., “Assessment information modifies ongoing teaching
of students”), improving learning (e.g., “Assessment feeds back to
students their learning needs”), and describing abilities (e.g.,
“Assessment measures students' higher order thinking skills”)
(Brown, 2006, p. 168). In addition, a fourth conception of assess-
ment as valid (e.g., “Assessment results can be depended on”) is
associated with this factor (Brown, 2006, p. 168). Thus, conceptions
of assessment as informing teaching and learning are integrated
with the conception that assessment provides valid and potentially
useful information (Brown, 2004). Brown (2004) argued that for
assessment information to inform teaching and learning, teachers
must be able to trust that information. As such, conceptions of
assessment as valid are a prerequisite for teachers to conceive of
assessment as applicable to teaching and learning activities.

Toward themiddle of our continuumwe include the perspective
that assessment is used to hold students accountable (Barnes et al.,
2015). The three items on the COA that assess this conception of
assessment describe assessment as “placing students into cate-
gories,” “assigning grades,” and determining “if students meet
qualification standards” (Brown, 2006, p. 168). The degree to which
teachers engage these conceptions to inform either instruction or
determine grades (and therefore hold students accountable for
their learning), likely varies by the teacher and the specific
assessment tool/technique employed. Therefore, we argue that
responses to these items might reflect a mixed conception of
assessment as addressing both the pedagogical and accounting
perspectives. As such, we placed it in the middle on our continuum.

At the accountability end of our continuum lie the conceptions
that assessment is for holding schools and teachers accountable for
student performance (Barnes et al., 2015). Specifically, the instru-
ment includes three items that assess conceptions of assessment as
providing information on school performance as an “indicator of
school quality,” and “a good way to evaluate a school” (p. 168).
These items then provide a perspective that the purpose of
assessment is to evaluate and make judgments about school and
teacher quality and performance. That is, the purpose of assess-
ment is to hold schools accountable rather than to inform teaching
and learning, and as such it is placed on the accounting end of our
continuum.

Brown (2004, 2006) includes a fourth conception of assessment
(the contention that assessment is irrelevant to teaching and
learning) which we placed outside of our continuum (Barnes et al.,
2015). The assessment is irrelevant to teaching and learning factor
is qualitatively different from the previous conceptions because if
one considers assessment as irrelevant to teaching, then assess-
ment cannot be used for either pedagogical or accounting purposes.
 is… Assessment is…

Teacher/School
Accountability Irrelevant

Extreme
Accounting

essment continuum.
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Included in this conception are the perspectives that assessment is
bad, ignored, and inaccurate. The instrument has nine items to
assess this conception of assessment including assessment as bad
for teachers, learners, and schools (e.g., “Assessment interfereswith
teaching,” p.168); something to be ignored or unused (e.g.,
“Assessment results are filed and ignored,” p.168); and inaccurate
and consequently probably not useful for teaching and learning
(e.g., “Assessment is an imprecise process,” p.168).

2.2. Research findings using COA

Following Brown’s (2004, 2006) initial development of the COA-
III, Brown and colleagues (e.g., Brown & Harris, 2009; Brown &
Remesal, 2012) and other research teams (e.g., Segers & Tillema,
2011) have used the COA-III to examine teachers' conceptions of
assessment in multiple contexts. In most cases when the COA-III
was used researchers re-examined the factor structure of their
data (e.g., Brown & Remesal, 2012) and in some cases developed
new items and constructs to better fit the nature of the assessment
context of their study (e.g., Brown, Hui, Yu, & Kennedy, 2011).
Specifically, the COA-III (full and abridged versions) was adminis-
tered (and as needed translated for participants) in New Zealand,
Queensland (Australia), the Netherlands, Spain, China, Hong Kong,
and India to investigate teachers' conceptions of assessment in
countries with different cultural landscapes. The authors of these
studies reported different numbers of emergent factors and varia-
tions in the assignment of items to similar factor titles.

Brown and Harris (2009) conducted a mixed methods investi-
gation of Auckland, New Zealand teachers' conceptions of assess-
ment. Teachers (n ¼ 161) completed the COA-III. The quantitative
findings indicated that Brown’s (2009) four-factor structure for the
COA-III was supported for use with these teachers. That is the same
number of factors and item assignments as identified in the Brown
(2006) study were replicated here. In contrast, when Segers and
Tillema (2011) employed the COA-III with 351 secondary teachers
in the Netherlands, they found a four-factor solution that differed
fromprevious reports. They identified two factors that conceptually
suggested that the purpose of assessment was to improve teaching
and learning: (a) assessment informs performance and learning (11
items) and (b) assessment is of good quality (three items). They also
identified one factor reflecting assessment as school accountability
(three items) and one reflecting irrelevance, titled bad quality
(three items). While these factors followed the same general trends
and themes as those identified in the original measure, the
assignment of items to factors differed. For example, the first factor,
assessment informed performance and learning included items
assigned by Brown (2004, 2006, 2009) to assessment improves
education and student accountability. Similarly, the third factor,
assessment is good quality included items from “improves educa-
tion” (a sub-scale of improves teaching and describes abilities) and
from “assessment is relevant” (a sub-scale of assessment is bad). In
addition, none of the items from the assessment is irrelevant sub-
scale were assigned to any factors in this investigation.

Differences in the number and make up of factors emerged in
Brown and Remesal’s (2012) investigation of preservice teachers
from Spain (n ¼ 672) and New Zealand (n ¼ 324). Four different
models were tested with the data from each of these sub-samples.
Of note, the NZ sample indicated a five-factor solution and the
Spanish sample indicated a four-factor solution similar to that
found by Brown (2006) with two items dropped. After further
analysis, Brown and Remesal (2012) elected to apply the five-factor
solution to both sets of data for comparisons across countries. The
five factors included: Assessment improves student learning and
teaching (nine items from the assessment improves education
subscales of describes abilities, improves learning, and improves
teaching, and one item from student accountability), assessment
grades students (two student accountability items), assessment
measures school quality validly (three school accountability items
and three assessment is valid items), assessment is bad (three
items, one from each of the assessment is irrelevant subscales) and
assessment is ignored and inaccurate (six items including two from
each of the assessment is irrelevant subscales). As with Segers and
Tillema’s (2011) study the items assigned to these factors differed
from Brown's earlier models.

Brown and his colleagues (2011) compared the beliefs of pri-
mary and secondary teachers from Hong Kong (n ¼ 1014) and
Guangzhou, China (n ¼ 898). However, before embarking on this
investigation, awareness of the role of assessment in the cultural
context of these regions led these researchers to re-conceptualize
the COA-III and develop the Teachers' Conception of Assessment
instrument for Chinese contexts (C-TCoA). Conceptually the new
instrument included six constructs: the four COA-III constructs and
two new constructs: assessment develops students into better
people and assessment is used to control both students and
teachers. In addition, new items and meaning were added to the
existing COA-III factors. Analysis of data gathered using the C-TCoA
revealed a seven-factor solution that was organized under three
metafactors: improvement, accountability, and irrelevance. Brown
and colleagues' (2011) study illustrated the need for instruments
to be sensitive to the cultural context in which the assessment is
used and understood. More recently, Brown, Chaudhry, and
Dhamija (2015) investigated 1,645 Northern Indian secondary
(primarily private) school teachers' conceptions of assessment.
Data were gathered using the COA-III plus the control items
developed for the C-TCoA measure. Exploratory and confirmatory
factor analysis resulted in a four-factormodel, which suggested that
teachers used assessment for improvement, viewed assessment as
irrelevant, perceived assessment as a tool to control their lessons
and teaching, and considered assessment as an indicator of school
quality. The items assigned to these emergent factors varied
somewhat from Brown's (2006) structure. Specifically, items
assigned to the school quality factor included items previously
associated with student accountability (one item) and improving
education (two items from assessment is valid and one from
assessment describes abilities).

The six studies described above illustrate the need to examine
the factor structure each time data are collected to ascertain the
underlying beliefs assessed. Although many of these studies were
embedded in new contexts, there was an instance in which
different factors and item assignments emerged across two studies
with samples drawn from the same country (i.e., New Zealand),
albeit exploring different populations (practicing: Brown & Harris,
2009 and preservice teachers: Brown & Remesal, 2012). Impor-
tantly, similar constructs seemed to emerge with each sample
indicating that core conceptions of assessment were being assessed
across these samples. However, these findings suggest that the
nature of how these ideas exist and emergewhen assessed must be
examined with each new collection of data.

2.3. Variable versus person-centered approaches

Research in teachers' beliefs has long evidenced that teachers
hold multiple, sometimes competing beliefs that influence their
practice and interpretation of events (e.g., Fives & Buehl, 2012;
Pajares, 1992). For instance, it is possible for a single teacher to
view the purpose of assessment as both for improvement of stu-
dent learning and for school accountability and as irrelevant (or any
variation of these beliefs). Moreover, the configuration of these
beliefs acting together or singly activated within the teacher may
influence the instructional decisions he or she makes.
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In fact, interview data from 26 teachers in Auckland, New Zea-
land revealed that teachers held conceptions of assessment
reflecting all four factors, thus providing initial support for the
multidimensional nature of teachers' conceptions of assessment
(Brown & Harris, 2009). For example, teachers described assigning
scores to elicit competition among students while also using
assessment to give informational feedback on key skills. In another
example, teachers reported that assessment provided evidence of
school-level success and that assessment was used to hold schools
accountable through external reporting. These qualitative findings
illustrate the multidimensional nature of teachers' conceptions of
assessment and suggest that teachers can (and do) have conflicting
beliefs about assessment simultaneously.

With the exception of this qualitative study, the majority of in-
vestigators using the COA have employed a variable-centered
approach to explore relations and differences with respect to con-
ceptions of assessment across groups of teachers, and these studies
have yielded valuable contributions to the extant literature (e.g.,
Brown & Harris, 2009; Brown, 2004). However, given the hypothe-
sized multidimensional nature of teachers' beliefs, person-centered
approaches are better able to capture the multiple perspectives
(beliefs) that individualsmay hold and allow for the analysis of belief
profiles that emerge (e.g., Karabenick, 2003). Thus, in this study, we
investigated teachers' conceptions of assessment using a person-
centered approach guided by the following research questions:

(1) What factor structure emerges when teachers respond to the
COA- III?

(2) What are teachers' conceptions of assessment and what, if
any, relations emerge among those conceptions?

(3) What, if any, profiles emerge with respect to these teachers'
conceptions of assessment?

3. Method

3.1. Participants

Participants were 179 practicing K-12 teachers ranging in age
from 20 to 70 years old. Participants taught primarily in the
northeast region of the United States, with the largest group from
New Jersey. They were 84% female, 88% White, and taught a range
of grade levels and subject areas. Forty-four percent of participants
had a master's degree with some additional graduate courses and
37% had been teaching between 11 and 20 years (See Table 1 for
additional descriptive information).

3.2. The U.S. Context

In the U.S., free public school is available from kindergarten
(approximately age 5) through 12th grade (approximately age 18),
with some states and districts offering pre-kindergarten. Although
there was no compulsory national assessment at the time of our
data collection, the No Child Left Behind Act of 2001 required all
public schools to administer statewide assessments, typically
implemented with a single standardized test, annually to students
in order to receive national funding. Individual states had auton-
omy to set learning goals/standards and to create their own stan-
dardized assessments. Continued state and federal funding was
contingent on schools meeting “adequate yearly progress,” which
meant that students' standardized test results had to improve
yearly. Failure to do so could result in loss of funding or state
takeover of local schools. Student performance data on standard-
ized tests were shared internally and externally with various
stakeholders via student reports and the school's report card. Be-
sides the annual standardized tests, however, most decisions
regarding assessment were made primarily at the local jurisdiction
or school level. Teachers typically used classroom assessments
formatively and summatively to gauge student learning and to
improve their own instructional practices because the results from
standardized assessments were not available until months after
administration.

3.3. Conceptions of Assessment-III (COA-III)

We used the abridged (27 item) COA-III (Brown, 2006) to assess
teachers' conceptions about the purpose of assessment. Items on
the COA were developed to assess the theoretical conceptions of
assessment as improvement (12 items), holding students
accountable (three items), holding schools accountable (three
items), and irrelevant (nine items). Items were assessed on a 6-
point positively packed scale (1-strongly disagree, 2-mostly
disagree, 3-slightly agree, 4-moderately agree, 5-mostly agree,
and 6-strongly agree). “Positively packed” indicates that re-
spondents have two negative (i.e., mostly and strongly disagree)
and four positive (slightly, moderately, mostly, and strongly agree)
options to select from for each statement. Confirmatory factor an-
alyses of data conducted by the scale developer indicated that the
four factors demonstrated good fit characteristics for primary
teachers in both New Zealand (c311 ¼ 841.02; RMSEA ¼ 0.057;
TLI ¼ 0.87) and Queensland (c311 ¼ 1492.61; RMSEA ¼ 0.074;
TLI ¼ 0.80; Brown, 2006).

3.4. Procedures

We used a modified snowball sampling technique to recruit
participants for this study. Members of our research team emailed
and sent social media requests to teachers identified through per-
sonal contacts, professional online communities, and through our
university-school partnership. We also asked anyone who
responded to the survey to share the link to the survey with his or
her colleagues. Interested teachers responded online to an anony-
mous questionnaire that resulted in 218 responses of which 206
responses were complete (i.e., no missing data). Upon reviewing
the data, we determined that 27 participants were not K-12
teachers and their data were removed from the analysis. The pre-
sent study was conducted by a team of teacher educators and their
research team and was approved by our Institutional Review Board
for research with Human Subjects.

4. Analyses and results

4.1. Exploratory factor analysis

The results of a confirmatory factor analysis indicated that the
overall four-factor model found in Brown (2006) did not fit our data
well (c351 ¼ 2785.81; RMSEA ¼ 0.109; TLI ¼ 0.691). Therefore, we
performed principal axis factoring (PAF) with promax rotation on
participants' responses to the COA-III to identify a factor structure
that best represented the data.

PAF is preferable to principal components analysis when the
researcher's aim is to identify the underlying structure of the latent
variables, while taking into account both the shared and error
variance (Costello & Osborne, 2005). Promax is an oblique rotation,
which allows the factors to correlate. Because our factors were
moderately correlated, using an oblique rotation should “theoreti-
cally render a more accurate, and perhaps a more reproducible
solution” (Costello & Osborne, 2005, p. 3). Furthermore, because
the promax method retains a solution with the lowest kappa, it
leads to factor structures that are “maximally distinguishable”
(Matsunaga, 2010).



Table 1
Participant demographic descriptions.

Variable % Variable %

Age Gender
20-30 23 Male 16
31-40 31 Female 84
41-50 20 Teaching Experience in Years
51-60 21 1-5 23
61-70 5 6-10 24

Race/Ethnicity 11-20 37
Caucasian 88 20þ 16
African American 6 Teaching Context
Hispanic 5 New Jersey 61
Asian >1 Maine 5
Native American 1 California 4
Other >1 New York 4

Education Maryland 3
Bachelor's Degree 8 Illinois 3
Bachelor's Degree þ additional graduate courses 18 Pennsylvania 2

Massachusetts 2
Master's Degree 28 Colorado 2

Washington 2
Master's Degree þ additional graduate courses 44 North Carolina 1

Vermont 1
Doctoral Degree 2 Indiana 1

Grade Level Georgia 1
Early Childhood (PreK-2) 11 Arizona 1
Elementary (K-5) 39 Ohio 1
Middle Level (4e8) 27 Iowa <1
High School (9e12) 24 Connecticut <1

Content Area Missouri <1
More than one subject 58 Michigan <1
English 13 New Hampshire <1
Language Arts 8 Utah <1
Mathematics 6 Virginia <1
Science 7 Louisiana <1
Social Studies 5 Tennessee <1
Other 2
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In order to identify the numbers of factors to extract we relied
on Horn’s (1965) parallel analysis. Thompson and Daniel (1996)
argued that Horn's parallel analysis should be used in lieu of
more traditional approaches such as the Kaiser-Guttman rule (i.e.,
eigenvalues greater than one). Horn's parallel analysis begins with
principal axis factoring performed on randomly generated data
sets. The eigenvalues of factors from these random data are then
compared to the eigenvalues from the factors emerging from the
study (i.e., actual) data. Factors in the study data are retained if the
eigenvalue is greater than the eigenvalue from the random data. In
this investigation, we compared the mean eigenvalues for 100
randomly generated data sets to the eigenvalues that emerged from
the study data. Our parallel analysis indicated a three-factor solu-
tion. An examination of the scree plot further confirmed our deci-
sion to extract three factors and these factors collectively accounted
for 51.54% of the variance.We examined the rotated factormatrix to
determine which items to assign to each factor. Items with co-
efficients greater than j0.3j were assigned to that factor. In cases
where items had more than one coefficient greater than j0.3j, we
assigned that item to the factor upon which it had the highest
loading. There was one exception to this in our analysis (described
below).

We also reviewed Brown's (2006) descriptions of item assign-
ments in relation to the emergent factor structure from our data. In
column 2 of Table 2, we listed the factor and subfactor each item
was assigned to by Brown (2006) and used this to guide our
interpretation and naming of factors. We called Factor 1 Assessment
as valid for accountability. Factor 1 included 10 items, six of these
assessed beliefs about assessment as valid (e.g., Assessment results
are trustworthy) and beliefs that describe what assessment does
(e.g., Assessment measures students' higher order thinking skills).
In addition, three items considered by Brown (2006) to be school
accountability (e.g., Assessment is a good way to evaluate a school)
and one identified as student accountability (e.g., Assessment de-
termines if students meet qualifications standards) items were
assigned to this factor.

Interestingly, our factor structure suggested that two of Brown's
(2006) assessment describes abilities subfactors could be interpreted
as accountability items by the teachers in our sample (e.g.,
“Assessment is a way to determine how much students have
learned from teaching” and “Assessment establishes what students
have learned” (p. 168)). In the U.S., the national educational policy
of No Child Left Behind (2001) has led to increased assessment of
students, which is then used to evaluate teachers. Thus, the concept
of assessment serving to measure what is learned from teaching or
to establish what students have learned could be understood by the
teachers in our sample to be items assessing beliefs about assess-
ment as holding teachers accountable for student learning.

Factor 2, Assessment improves teaching and learning, included six
items from Brown's (2006) Assessment improves education factor
that assessed conceptions of assessment as improving or fostering
teaching (e.g., Assessment is integrated with teaching practice) and
learning (e.g., Assessment is integrated with teaching practice).
Finally, the item “Assessment has little impact on teaching” had a
coefficient of -0.31 for Factor 2 (Brown, 2006, p. 168). Conceptually,
low scores on this item could be associated with high scores on the
other items on Factor 2, however, reverse coding of COA-III items
lack previous support. In addition, when we calculated the reli-
ability statistic, Cronbach's alpha, for Factor 2 with and without this
item, the reliability improved from 0.77 (with this item retained) to



Table 2
Pattern (structure) coefficients from the principal axis factoring with oblique rotation of the COA-III.

Item Brown (2006) Factor (Subfactor) Factor

1 2 3

Assessment is a good way to evaluate a school Makes Schools Accountable 0.91(0.82) -0.04(0.43) 0.16(-0.23)
Assessment is an accurate indicator of a school's quality Makes Schools Accountable 0.89(0.78) -0.14(0.35) 0.07(-0.27)
Assessment results are trustworthy Improves Education (is Valid) 0.72(0.80) 0.04(0.50) -0.15(-0.47)
Assessment provides information on how well schools are doing Makes Schools Accountable 0.68(0.60) -0.02(0.31) 0.17(-0.12)
Assessment is a way to determine how much students have learned from teaching Improves Education (Describes Abilities) 0.63(0.40) 0.17(0.51) 0.08(-0.26)
Assessment results are consistent Improves Education (is Valid) 0.63(0.70) 0.07(0.46) -0.06(-0.36)
Assessment determines if students meet qualifications standards Makes Students Accountable 0.62(0.68) 0.18(0.50) 0.12(-0.23)
Assessment results can be depended on Improves Education (is Valid) 0.57(0.73) 0.20(0.57) -0.10(-0.42)
Assessment establishes what students have learned Improves Education (Describes Abilities) 0.54(0.68) 0.34(0.59) 0.09(-0.25)
Assessment measures students' higher order thinking skills Improves Education (Describes Abilities) 0.48(0.62) 0.28(0.54) 0.05(-0.26)
Assessment information modifies ongoing teaching of students Improves Education (Improves Teaching) 0.02(0.46) 0.73(0.76) -0.04(-0.31)
Assessment feeds back to students their learning needs Improves Education (Improves Learning) 0.22(0.52) 0.61(0.70) 0.11(-0.21)
Assessment is integrated with teaching practice Improves Education (Improves Teaching) 0.15(0.51) 0.56(0.68) -0.07(-0.34)
Assessment provides feedback to students about their performance Improves Education (Improves Learning) 0.31(0.56) 0.55(0.67) 0.12(-0.21)
Assessment helps students improve their learning Improves Education (Improves Learning) 0.34(0.66) 0.51(0.73) -0.05(-0.38)
Assessment allows different students to get different instruction Improves Education (Improves Teaching) 0.16(0.46) 0.49(0.60) -0.04(-0.29)
Teachers conduct assessments but make little use of the results Is Irrelevant (Ignored) 0.27(-0.12) -0.16(-0.25) 0.68(0.62)
Assessment results are filed and ignored Is Irrelevant (Ignored) 0.24(-0.19) -0.25(-0.35) 0.68(0.66)
Assessment results should be treated cautiously because of measurement error Is Irrelevant (Inaccurate) -0.17(-0.21) 0.34(0.04) 0.57(0.52)
Assessment interferes with teaching Is Irrelevant (Bad) -0.22(-0.55) -0.18(-0.50) 0.52(0.68)
Teachers should take into account the error and imprecision in all assessment Is Irrelevant (Inaccurate) -0.25(-0.26) 0.35(0.03) 0.49(0.47)
Assessment is an imprecise process Is Irrelevant (Inaccurate) -0.41(-0.53) 0.15(-0.26) 0.48(0.61)
Assessment is unfair to students Is Irrelevant (Bad) -0.26(-0.58) -0.23(-0.53) 0.43(0.66)
Assessment forces teachers to teach in a way against their beliefs Is Irrelevant (Bad) -0.19(-0.46) -0.15(-0.41) 0.42(0.56)
Assessment is assigning a grade or level to student work Makes Students Accountable 0.13(-0.04) -0.04(-0.09) 0.34(0.30)
Assessment places students into categories Makes Students Accountable 0.31(0.12) -0.08(-0.03) 0.33(0.29)
Assessment has little impact on teaching Is Irrelevant (Ignored) 0.24(-0.04) -0.31(-0.26) 0.26(0.25)
Eigenvalues 9.53 2.63 1.76
Percentage of variance explained (%) 35.30 9.73 6.51

Extraction Method: Principal Axis Factoring.
Rotation Method: Promax with Kaiser Normalization.
a. Rotation converged in 8 iterations.
Note. Items with bolded coefficients were used in the calculation of means, standard deviations, and reliability coefficients. COA III ¼ Conceptions of Assessment (Brown, 2006).

N. Barnes et al. / Teaching and Teacher Education 65 (2017) 107e116112
a more acceptable 0.85 (when this item was excluded). Therefore,
for conceptual and analytic purposes, we excluded this item from
further analyses.

We named Factor 3, Assessment as irrelevant. Ten items were
assigned to this factor. These included eight items Brown (2006)
identified in his analysis as belonging to the irrelevant factor (i.e.,
all but one) and two student accountability items. The irrelevant
items included statements that assessment is ignored (e.g.,
Assessment results are filed and ignored), inaccurate (e.g., Assess-
ment is an imprecise process), and bad (e.g., Assessment interferes
with teaching; Brown, 2006, p. 168). Collectively, these items sug-
gest that assessment of this nature cannot be relied on to make
decisions. In addition, two of the items Brown (2006) described as
student accountability items were assigned to this factor:
“Assessment is assigning a grade or level to student work” and
“Assessment places students into categories” (p. 168). As such, for
the teachers in our sample items assessing beliefs about assess-
ment as assigning grades or categorizing students were associated
with issues of irrelevance; namely that assessment can be ignored,
it is inaccurate or imprecise, and is not helpful for teaching.

4.2. Descriptive analyses

Descriptive analyses (i.e., means, standard deviations, reliability
estimates, and correlations) were calculated to determine teachers'
conceptions of assessment (i.e., Research Question 2; see Table 3).
Our teachers indicated that they slightly (score of 3) to moderately
(score of 4) agreed with constructs of Assessment as valid for
accountability (M ¼ 3.625, SD ¼ 0.734), Assessment improves
teaching and learning (M ¼ 3.254, SD ¼ 0.752), and Assessment is
irrelevant (M ¼ 3.526, SD ¼ 0.982). Cronbach's reliability statistics
for these three factors were acceptable (Factor 1, a ¼ 0.91; Factor 2,
a ¼ 0.85; Factor 3; a ¼ 0.80).

Table 3 also provides bivariate correlations across the three
emergent factors. These factors demonstrated statistically signifi-
cant correlations at the p � 0.01 significance level. Specifically, a
moderately positive association (r ¼ 0.72) was noted between
Factor 1 and Factor 2. Relatively small negative associations
emerged between the conceptions Assessment is irrelevant (Factor
3) and Assessment as valid for accountability (Factor 1; r¼ -0.44) and
Assessment improves teaching and learning (Factor 2, r¼ -0.45). Thus,
the more one viewed assessment as irrelevant the less likely he or
she reported that assessment was valid for accountability purposes
or that assessment could be used to improve teaching and learning.

4.3. Cluster analysis

We used cluster analysis to determine emergent profiles of
teachers with respect to their conceptions of assessment based on
their factor scores (Research Question 3). Initial clusters were
formed using Ward's minimum variance hierarchical clustering
technique to recover the underlying structure of the data and
minimize the within-cluster differences (Atlas & Overall, 1994;
Ward, 1963). To identify the number of clusters we followed a
two-step process. First, we reviewed the dendogram for gaps
among potential cluster groups, which indicated a three-, four-, or
five-cluster solution (Olson & Biolsi, 1991). Next we calculated the
Calinski-Harabasz criterion (i.e., the variance ratio criterion, VRC),
which is an appropriate method for determining clustering solu-
tions with squared Euclidean distances (Calinski & Harabasz, 1974).
The three-cluster solution yielded the largest VRC index value
(419.62), which meant it had the largest between-cluster variance



Table 3
Means (standard deviations), reliability coefficients, and correlations among the COA-III Emergent Factors.

Factor No. of Items M(SD) Alpha 1 2 3

1-Assessment as Valid for Accountability 10 3.15(0.84) 0.91 1.00
2-Assessment Improves Teaching and Learning 6 3.59(0.96) 0.85 0.72** 1.00
3-Assessment is Irrelevant 10 3.62(0.76) 0.80 -0.44** -0.45** 1.00

**p � 0.01.
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compared to within-cluster variance and thus represented the
optimal number of clusters (Calinski & Harabasz, 1974). We used
discriminant function analysis to validate the three-factor cluster
solution (Romensburg, 1984). The three-factor model successfully
predicted cluster membership 74.3% of the time and offered the
most theoretically meaningful and interpretable description of the
unique profiles that emerged (Fig. 2).

We performed a one-way multivariate analysis of variance with
cluster membership serving as the independent variable and the
three factors as the dependent variables. A significant multivariate
effect was identified [F(6, 348) ¼ 35.39; p ¼ 0.000; h ¼ 0.38]. Ex-
amination of the univariate tests indicated significant differences
between the groups relative to Assessment as valid for accountability
[F(2, 176) ¼ 55.11; p < 0.001; h ¼ 0.39], Assessment improves
teaching and learning [F(2, 176) ¼ 122.42; p < 0.001, h ¼ 0.58] and
Assessment is irrelevant [F(2, 176) ¼ 26.22; p < 0.001, h ¼ 0.23].
Because Levene's test was nonsignificant for all three factors, we
used Scheffe's Test to determine differences across clusters in the
post hoc analyses. All clusters demonstrated significant differences
on all three factors at the p < 0.001 level.

We also conducted within-cluster comparisons to inform our
characterization of each cluster. We used paired t-tests to compare
the conceptions of assessment within each cluster (i.e., three
dependent paired t-tests per cluster). We used a Bonferroni
adjustment and a more conservative p-value criterion (i.e., p ¼
0.05/3 to determine statistical significance and to control for Type I
error). The small boxes at the base of each cluster in Fig. 2 illustrate
the significant differences within clusters. Consideration of differ-
ences within and across clusters informed our descriptors for each
cluster. In addition, we provide demographic summaries of our
three clusters in Table 4.
Fig. 2. Cluster profiles: difference
We dubbed Cluster 1Moderate. Teachers in this cluster reflected
51% (n ¼ 91) of our overall sample and had a moderate conception
of assessment. Relatively moderate scores on all three factors
suggested that teachers in this cluster perceived assessment as
serving a number of purposes none of which were overwhelmingly
salient. An examination of within cluster differences suggested
these teachers had significantly higher beliefs in Assessment is
irrelevant than they did for Assessment improves teaching and
learning (t(90) ¼ 4.85; p < 0.001) or for Assessment as valid for
accountability (t(90) ¼ 2.50; p ¼ 0.014). Descriptively, cluster 1 was
87% female, 46% had a master's degree plus additional coursework,
and 45% had approximately 11e20 years teaching primarily middle
and high school students.

Cluster 2 was described as Irrelevant. Teachers in this cluster
(n ¼ 37, 21% of our sample) indicated significantly higher scores for
Assessment is irrelevant in comparison to the other clusters. Further,
teachers in this cluster reported the lowest scores of Assessment as
valid for accountability and Assessment improves teaching and
learning. This finding suggested that teachers in this cluster had a
strong tendency to question the accuracy of assessments and saw it
as interfering with or irrelevant to their teaching practice. Within
this factor, scores for Assessment is irrelevant conceptions were
significantly higher than conceptions of Assessment as valid for
accountability (t(36) ¼ 8.85; p < 0.001) or Assessment improves
teaching and learning (t(36) ¼ 10.22; p < 0.001). There was no
statistically significant difference between their perceptions of
Assessment as valid for accountability or Assessment as improving
teaching and learning (t(36) ¼ 1.10; p ¼ 0.277). Thus, they strongly
perceived assessment to be irrelevant and had little confidence that
assessment could be used for instructional improvement or school
accountability. Descriptively, teachers in this cluster were
s across and within clusters.



Table 4
Descriptive statistics by cluster.

Demographics Clusters

C1: Moderate
(n ¼ 91)

C2: Irrelevant
(n ¼ 37)

C3: Teaching and Learning
(n-51)

n % of
Cluster

n % of
Cluster

n % of
Cluster

Sex
Male 12 13% 7 19% 15 29%
Female 79 87% 30 81% 36 71%

Grade Level Teaching
Early Childhood (Pre-k-2) 8 9% 3 8% 2 4%
Elementary (K-5) 19 21% 16 43% 6 12%
Middle Level (4e8) 32 35% 10 27% 19 37%
High School (9e12) 32 35% 8 22% 24 47%

Years Teaching
1-5 18 20% 6 16% 18 35%
6-10 16 18% 9 24% 13 26%
11-20 41 45% 14 38% 12 24%
20þ 16 18% 8 22% 8 16%

Education Completed
Bachelor's Degree 10 11% 4 11% 5 10%
Bachelor's Degree þ Add Courses 17 19% 4 11% 9 18%
Master's Degree 19 21% 9 24% 15 29%
Master's Degree þ Add Courses 41 45% 20 54% 21 41%
Doctoral Degree 4 4% 0 0% 1 2%
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predominantly female (81%), 54% had completed a master's degree
plus additional coursework, and 43% were elementary school
teachers, the majority (38%) of these teachers had 11e20 years of
experience.

We described Cluster 3 as Teaching and learning,which included
51 (28% of our sample) teachers who reported the perspective that
the purpose of assessment was essentially to improve instruction
and student learning. Within-cluster comparisons indicated that
Assessment improves teaching and learning beliefs were significantly
higher than beliefs for Assessment as valid for accountability
(t(50)¼ 8.38; p < 0.001) and Assessment is irrelevant (t(50)¼ 9.15; p
< 0.001). Teachers in this cluster were also more likely to believe in
Assessment as valid for accountability than Assessment is irrelevant
(t(50)¼ 6.00; p < 0.001), suggesting that this group wasmore likely
to see different assessments as relatively useful. Descriptively
cluster 3 was most similar to cluster 1; the majority of teachers
were female (71%), most had completed coursework beyond a
master's degree (41%), and 47% were teaching high school.

We used multinomial regression to test for cluster differences
on the four dependent variables presented descriptively above and
in Table 4 (i.e., gender, grade level taught, years teaching, and
educational level completed) because our independent and
dependent variables were both nominal (Johnson & Wichern,
2007). There were no significant differences between clusters on
gender (c2 ¼ 5.39; df ¼ 2; p ¼ 0.068); number of years teaching
(c2 ¼ 10.08; df ¼ 6; p ¼ 0.122); or level of education completed
(c2¼ 5.82; df¼ 8; p¼ 0.667). Teachers did differ by cluster in terms
of the grade level they taught (c2 ¼ 14.91; df ¼ 6; p ¼ 0.021) with
teachers in cluster 2 (i.e., irrelevance) significantly more likely to
teach elementary school than teachers in cluster 3 (i.e., teaching
and learning).
5. Discussion and implications

In this investigation, we explored teachers' conceptions of
assessment both to extend the existing work in this area, and to
explore how these beliefs may configure from a person-centered
perspective. We used exploratory principal axis factoring on the
data we gathered from participants' responses to the COA-III to
ascertain the underlying structure of teachers' conceptions of
assessment. Our analysis suggested a three-factor solution that,
although different from prior work, maintains some conceptual
relevance and is reflective of the conceptions of assessment con-
tinuum we described in our introduction (see Fig. 1). Factor 1,
Assessment as valid for accountability, is reflective of the account-
ing end of our continuum while Factor 2, Assessment improves
teaching and learning, reflects the pedagogical end of the contin-
uum. Finally, Factor 3, Assessment is irrelevant, maps onto the same
outlying concept in our continuum. Of note in our theoretical
continuumwe placed assessment as holding students accountable
in the center of the figure, our empirical analyses revealed that
items associated with this factor in Brown's (2004, 2006) work
were split onto our emergent factors of Assessment is valid for
accountability and Assessment improves teaching and learning.
Thus, the items considered to tap assessment for student
accountability may be seen by teachers as a middle-ground be-
tween assessment for teaching and learning and the more
extreme accountability end of assessment that is present in many
U.S. teaching contexts. Furthermore, our results echo prior
research inwhich the researchers found different factor structures
and factor loadings when the COA-III was administered to par-
ticipants in varying contexts (e.g., Brown & Remesal, 2012; Segers
& Tillema, 2011).

At the factor level, interesting configurations of items emerged
that were distinct from those found in prior investigations using
this measure. For instance, Factor 1, Assessment as valid for
accountability, included items previously assigned to Brown's fac-
tors: Assessment makes schools accountable and Assessment makes
students accountable, as well as items that described beliefs about
the quality (validity) of assessment and items that described what
assessment does (both previously assigned to Assessment improves
education). It is noteworthy that our participants associated beliefs
about assessment as accountability with issues of assessment val-
idity, which possibly indicates that for assessment to serve ac-
counting purposes necessitates that the assessment must yield
valid inferences.

Assessment improves teaching and learning (Factor 2) included
items related to improving teaching and learning. These items



1 Bandura defined self-system in the context of social learning theory as
comprised of “cognitive structures and sub functions for perceiving, evaluating, and
regulating behavior” (Bandura, 1978, p. 344). Here we refer to the self-system as
teachers' prior knowledge, beliefs, values, and experience of practice.
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seemed to emphasize formative practices that are distinct from
accountability purposes, reflecting the extreme pedagogical end
of our continuum. Moreover, there seemed to be a distinction in
the level of the assessment, (school versus classroom level) with
school level items associated with Factor 1 and classroom level
items associated with Factor 2. It could be that the teachers in
this sample associated issues of validity with standardized as-
sessments used for accounting purposes. In contrast, when they
considered classroom level assessments teachers may not have
considered issues of assessment properties as readily. These
findings contrast with Brown (2006) in which he noted that
items related to assessment as valid were associated with
Assessment improves education, suggesting that for an assessment
result to be of use to a teacher or student it must be valid. The
difference across these samples may be related to the cultural
context of assessment at the national or district level. Alterna-
tively, this may also be reflective of the quality of teacher prep-
aration and continuing professional development as related to
classroom assessment. In most U.S. teacher education programs,
preservice teachers receive one course, at most, in assessment
practices, or in many cases, this is one topic in another course.
Thus, there are concerns about the depth of assessment literacy
U.S. teachers may have, such that issues of validity and reliability
are associated only with standardized assessments rather than
classroom level measures used and frequently developed by
teachers (Popham, 2011).

Items associated with the Irrelevant factor highlighted that
assessment can be inaccurate, ignored, and lead to bad outcomes
for students and teachers. Of note, items associated with the pur-
pose of assessment as categorizing and grading students were also
associated with this Irrelevant factor. It may be that the teachers
responding to this instrument associated categorizing and grading
students (Assessment makes students accountable) with poor
assessment quality or as something that was detrimental to the
goals of teaching and learning.

Another possible explanation for the overall variation in factor
structure is methodological. The following prompt was used when
administering the COA-III: “This survey asks about your beliefs
and understandings about assessment, whatever that term means
to you. Please answer the questions using your own understand-
ing of assessment” (Brown, 2006). The nature of this prompt
leaves us to question whether teachers are describing what they
think assessment should be “in theory” rather than how they
currently practice it in schools. In addition, “assessment” includes
a myriad of objects and activities in the U.S. that include class-
room, school, district, and state level practices. It is unclear which
of these assessment activities teachers were considering in
response to the items on the COA-III. Moreover, the way the items
are worded (e.g., “assessment information modifies ongoing
teaching of students” or “teachers conduct assessments but make
little use of their results”) may lead teachers to respond based on
their general conceptions of other teachers (or most) teachers'
assessment practices instead of their own personal practices. In
fact, in prior research that had used both “I” and “Teachers”
statements in the same instrument, researchers found that the
way the item was worded led participants to adopt either a per-
sonal or teaching orientation when responding (Gibson & Dembo,
1984). Thus, future research using this tool in the U.S. should
consider revising the instructions, providing a definition of what
is meant by “assessment,” and using “I” statements.

Brown (2004) and Brown and colleagues (2015) have begun to
address some of these issues in other contexts (i.e., New Zealand
and Northern India respectively). In these investigations teachers
were asked to either identify the type of assessment they were
thinking about (Brown, 2004) or to consider a particular kind of
assessment (internally determined school based assessments
versus externally mandated public examinations; Brown et al.,
2015) when responding to the COA-III. As the high-stakes testing
movement expands in the U.S., we feel that it may be necessary to
clarify further in the use of the COA-III how teachers are conceiving
of assessment. Brown's (2004) and Brown et al., (2015) work serve
as sound exemplars for how scholars may approach these
challenges.

The cluster analysis results provide evidence for and highlight
that teachers can, and do, hold multiple beliefs about assessment
simultaneously. Teacher educators should consider the nature of
these beliefs working in tandem with the teacher's self-system1

during professional learning experiences. Further, the patterns of
beliefs suggest that for assessment-oriented interventions different
instructional approaches may be needed for teachers holding var-
ied perspectives. Teachers in Cluster 1 (i.e., Moderate) and Cluster 2
(i.e., Irrelevant) both reported significantly stronger agreement
with items associated with the Assessment as irrelevant factor in
comparison to the other two factors. Participants in these two
clusters comprised 72% of our overall sample. Thus, the majority of
our sample strongly supported beliefs that assessment is inaccu-
rate, ignored, and bad. This finding suggests that many teachers see
assessment as irrelevant/interfering with teaching and question-
able in terms of quality. Therefore, teacher educators at the pre-
service or practicing teacher level may need to first combat issues
of assessment quality or at the very least perceptions of assessment
quality on the part of teachers.

Researchers need to tease out how these conceptions of
assessment influence practice and identify potentially adaptive
patterns of beliefs for positive instructional practice and openness
to learning opportunities. Preservice teachers may hold naïve be-
liefs about assessment based on a limited understanding of the
nature of assessment processes beyond their own experiences as
students. Future research in the U.S. should engage in comparative
studies of preservice and practicing teachers' conceptions of
assessment and breadth of knowledge regarding assessment
practices. Further, meaningful learning trajectories for the devel-
opment of sound assessment practices and the ability to critically
review and make sense of assessment tools and results should also
consider the ways that beliefs might change with respect to the
purpose of assessment.

Finally, our work underscores that teachers holdmultiple beliefs
about assessment. In all of the clusters teachers indicated that they
conceived of assessment as for improvement, accountability, and as
irrelevant to their practice. Thus, when working with preservice
and practicing teachers it is important to consider the configuration
of their beliefs about assessment and to help them tomake sense of
these beliefs that may filter and guide their interpretation of
assessment information.
6. Limitations

The sample was a non-random, convenience sample, in which
teachers were largely fromNew Jersey, and therefore the results are
not representative of or directly generalized to the larger U.S. or
global teaching population. The nature of the data collection pre-
vented us from gathering other forms of data (e.g., think aloud
interviews) that would have allowed for triangulation of the find-
ings or further investigations into teachers' conceptions of
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assessment. In addition, our recruitment procedures included
appealing to professional listservs and social media pages, which
prevented us from reporting response rate information. Thus, the
sample of teachers who participated in this investigation may be
unique in that they are willing to complete our questionnaire.
However, the anonymity of the questionnaire may have had the
advantage of garnering more realistic responses from participants.

7. Conclusion

Using exploratory principal axis factoring and cluster analysis,
we examined teachers' conceptions of assessment based on their
responses to the COA instrument. We found that teachers perceive
assessment as valid for accountability, informing teaching and
learning, and irrelevant. Further, we found that teachers hold
multiple, sometimes competing beliefs about assessment, which
may influence their engagement with varied assessment practices
and willingness to engage in ongoing professional learning on this
topic.
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