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Background: Evaluative thinking (ET) has increasingly been
recognized as an essential ability for successful evaluation
practice, evaluation capacity building, engaged employees,
and even healthy democracies. However, the relationship
between increased capacity to think evaluatively and its
potential outcomes has not been sufficiently empirically
demonstrated. To better understand the impact and value of
thinking evaluatively, it behooves us to find innovative ways
to measure the construct of evaluative thinking.

Purpose: This study enhances our understanding of, and
capacity to measure, individual-level dispositions of
evaluative thinking, laying the groundwork for future
research into understanding its impact more deeply.
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Data Collection and Analysis: Interviews, Focus Groups,
Exploratory Factor Analysis.

Findings: Factor analysis revealed six factors with strong item
loadings, and a Cronbach’s alpha test confirmed reliability
(a0 =0.96). The six dimensions of ET probed with this scale are
considers context, seeks multiple  perspectives,
intentional/planful, poses thoughtful questions, constructs
sound arguments, and engages in reflective practice.
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Evaluative thinking (ET) has increasingly been
recognized as an essential ability for successful
evaluation practice, evaluation capacity building,
engaged employees, and even healthy democracies.
However, the relationship between increased
capacity to think evaluatively and its potential
outcomes has not been sufficiently empirically
demonstrated. =~ Without empirical research
exploring these relationships, evaluation scholars,
practitioners, and capacity builders, are left to
wonder what, if any, is the real value of building the
capacity of individuals to think evaluatively. What
impact, if any, does evaluative thinking really have
on evaluation processes, organizational
performance, and society at large? To better
understand the impact and value of thinking
evaluatively, it would behoove us to find innovative
ways to measure the construct of evaluative
thinking.

A reliable and valid scale offers one opportunity
to test what impact, if any, evaluative thinking has
on evaluation processes and teams and, possibly,
society. Additionally, such a scale, especially when
coupled with other methodological tools, could
unearth other predictive qualities of thinking
evaluatively. If, indeed, evaluative thinking
contributes to better evaluation and organizational
outcomes, it is worth investing more time and
financial resources to building evaluative thinking
capacity. If greater capacity to think evaluatively
has no significant impact on other aspects of
individual or organizational life, then perhaps
resources are better placed elsewhere. To answer
these larger questions, we must first understand
how to measure ET.

Background

While the idea that evaluation, or the process of
coming to a judgment of value, requires a unique
way of thinking and reasoning has underlain the
earliest writings in the field, the term “evaluative
thinking” (ET) has been becoming more prevalent
in the evaluation literature in the past decade
(Patton, 2018; Vo, 2013). Scholars in the field of
evaluation advocate that building capacity to think
evaluatively is beneficial, not just for professional
evaluators, but amongst non-evaluators as well.
Buckley and colleagues (2015) believe it will make
for more successful evaluation processes and thus
more impactful programs. Patton (2018) states that
ET is not only essential for evaluation practice but
is a life-or-death imperative for the times in which
we are living (Patton, 2018; Vo & Archibald, 2018).
Patton (2018) believes ET can be a weapon against
the dangers of widespread misinformation

consumption and the threats of confirmation
bias—both societal ills prevalent today.

What is Evaluative Thinking (ET)?

In essence, “ET” refers to the cognitive approach
those engaging in evaluative activities bring to
reasoning about programs, policies, and other
evaluands (i.e., subjects of evaluations). Early
conceptualizations cast ET largely as critical
thinking applied in evaluation contexts. For
example, Scriven (1991) argued that core ET skills
include critical thinking, logical reasoning, and
understanding others’ perspectives. Vo (2013),
through a consensus-building approach in which
perspectives from highly regarded evaluators were
gathered, defined ET as

. a particular kind of critical thinking and
problem-solving approach that is germane to
the evaluation field. It is the process by which
one marshals evaluative data and evidence to
construct arguments that allow one to arrive at
contextualized value judgements in a
transparent fashion. (p. 107)

Buckley and colleagues (2015) define ET as

. critical thinking applied in the context of
evaluation, motivated by an attitude of
inquisitiveness and a belief in the value of
evidence, that involves identifying
assumptions, posing thoughtful questions,
pursuing deeper understanding through
reflection and perspective taking, and
informing decisions in preparation for action.

(p- 378)

Buckley and colleagues urged the field to draw on
the rich literature of analytical reasoning and
evidence use developed in critical thinking
research. This foundational work established a base
for understanding ET as a skill set centered on
inquisitive, evidence-based, and analytical
thinking.

Broadening the Conceptual Foundation of ET

More recent scholarship, however, cautions against
a narrow or purely technocratic view of ET, arguing
that it is not merely an individual cognitive skill but
is a dynamic, collaborative, and values-driven
process embedded in social contexts. Schwandt
(2018) and Gates (2018), for instance, argue that
ET should be understood as a social practice, not
just an isolated mental exercise. They portray ET as
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an approach to inquiry and learning that is
inherently relational and situational, shaped by
interest holder dialogues, attentive to power
dynamics, and responsive to cultural context.
Furthermore, Schwandt (2018) emphasizes, ET is
unique in that it deliberately integrates values with
evidence in a systematic way to inform judgments
of merit and worth. In other words, ET follows a
“procedural logic” of evaluation that combines
empirical data with explicit criteria and interest
holder values to reach transparent evaluative
conclusions. Such integration of facts with values
situates ET as a deeply values-driven process,
reinforcing that evaluative judgments are never
value-neutral but rest on negotiated standards of
what is good or important. This broader lens reveals
that ET encompasses not only logical analysis, but
also ethical reasoning, individual values,
interpersonal considerations, and systemic and
contextual awareness.

Relational, Ethical, and Systemic Dimensions

Embracing a broader view of ET means
acknowledging its relational, systemic, and ethical
dimensions alongside the technical. Relationally,
ET involves understanding diverse perspectives
and fostering collaborative inquiry. Scriven (1991)
noted the importance of understanding others—
how they think, reason, judge, interact (pp. 1-43) as
a core element of ET. Similarly, Hazel Symonette’s
(2004) work on culturally responsive evaluation
calls for diversity-grounded, equity-minded
evaluative thinking/doing/being that engages
empathic perspective-taking across different social
positions . In Symonette’s view, evaluative thinkers
must cultivate self-awareness (“self-to-self”),
empathy with others (“self-to-others”), and
awareness of broader systems (“self-to-systems”) to
conduct evaluations that are socially just and
contextually valid. Ethically, ET demands
continuous reflection on one’s values and biases
and the implications of one’s actions and judgments
in given contexts. Tovey and Archibald (2024)
connect ET with reflective practice and practical
wisdom, suggesting that effective evaluative
thinkers regularly reflect on their practice to align
their decisions with ethical principles and
situational demands. This stance ensures that ET is
not a rote application of tools but rather a mindful,
morally and contextually attentive process of
reasoning. Moreover, evaluative thinkers are
attentive to systemic and contextual factors. They
probe beyond immediate data to examine
unintended consequences, complex interactions,
and the broader environment in which a program

operates. Contemporary discussions highlight
complexity and systems science as key informants
of ET, stressing that evaluators must think
systemically to address “wicked” social problems
(Gates, 2018; Patton, 2018). Together, these
relational, ethical, and systemic dimensions
position evaluative thinking as a holistic mode of
inquiry—one that is critical and analytical, yet also
context-aware, collaborative, and grounded in
values and ethics.

How ET Connects to Related Constructs

Given this rich, multifaceted view, ET can be seen
as an intersecting construct that overlaps with—yet
remains distinct from—several other well-known
forms of thinking. For the most part, there is
agreement that ET has its roots in critical thinking.
However, there is discussion about whether ET is
critical thinking applied to evaluation contexts
(Buckley et al., 2015) or if it goes beyond just critical
thinking to incorporate other types of thinking and
dimensions (Lai, 2011). Patton (2018) suggests ET
goes beyond critical thinking to also include
creative, practical, and inferential thinking. Vo and
colleagues (2018) conclude:

Making reasoned, evidence-based choices set
critical thinking and evaluative thinking apart
from judgements made based only on deeply
held and unchallenged beliefs (e.g.,
stereotypes). Making a reasoned choice about
value and being able to defend it is what
distinguishes evaluative thinking from critical
thinking. (p. 40)

The literature to date points to the distinction
between critical thinking and ET as involving
context and values-based judgments.

Systems thinking intersects with ET in its focus
on context and interrelationships; evaluative
thinkers, like systems thinkers, seek to understand
the bigger picture and the dynamic interactions that
affect program performance. In fact, ET is often
needed to make sense of complexity, as it combines
analytical rigor with a holistic outlook to determine
what works for whom and under what conditions.
Ethical reasoning is inherent to ET because
evaluation inherently involves determining what is
valuable and for whom. As such, ET requires
grappling with questions of values, equity, and
responsibility, much like ethical reasoning, to
ensure that conclusions are justifiable and
culturally respectful. Reflective practice is both a
cousin to and a component of ET; both involve
learning from experience and questioning one’s
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assumptions. Indeed, engaging in evaluative
thinking typically means adopting a reflective
stance—continually asking “Why did this result
occur? How do my own assumptions influence my
interpretation? What can be improved?” (Tan,
Kocsis, & Burry, 2023 c.f. Schon, 1983). This
reflexivity links ET to concepts of metacognition, as
evaluative thinkers must be aware of their own
cognitive processes and biases, monitoring how
they (and others) are reasoning through an
evaluative  problem.  Finally, information
literacy—the ability to find, assess, and use
information effectively—is a prerequisite for strong
ET. By definition, ET involves the “use of data and
evidence in argumentation” and an “attitude of
inquisitiveness” that drives one to seek out relevant
information (Buckley et al., 2015). Without sound
information literacy skills, one cannot gather
credible evidence nor critically appraise it to
support evaluative judgments. In summary, ET
draws on these related constructs (critical,
systemic, ethical, reflective, and metacognitive
thinking, as well as information literacy) to form a
unique synthesis suited to evaluative inquiry. It is
this synthesis—applying critical reasoning and
values reflection in a specific context to arrive at a
sound judgment—that makes ET a distinct and
essential concept in both formal and informal
evaluation.

Evaluative Thinking as Added Value?

Thinking evaluatively is considered a lynchpin for
building individual and organizational evaluation
capacity. Evaluation capacity building (ECB) is
defined as “the intentional work to continuously
create and sustain overall organizational processes
that make quality evaluation and its uses routine”
(Stockdill et al., 2002, p. 105). Archibald, Buckley,
Hargraves and their various teams (2015, 2016,
2021) theorized that building the capacity for
evaluators and non-evaluators to think evaluatively
improves evaluation processes and success. Having
a group of people—rather than a single
evaluator—who feel encouraged to ask thoughtful
questions about what is working and what can be
improved, who understand their role in an
evaluation, and who share in reflective
conversations about their work is considered a key
ingredient for developing a culture of learning.
However, there is no body of empirical evidence to
back up this claim.

1 “The Great Resignation” was the name given to the
economic trend in America starting in 2021, post
pandemic, when employees were quitting their jobs at

A case needs to be made for why the return on
an investment in ECB would be greater than that of
another professional development opportunity or
investing in an external evaluator. Leviton (2014)
poses the questions, “Once an organization begins
to ‘think evaluatively,” what follows in the longer
term?” (p.91). What would be the added
investment and subsequent added value, for an
organization, of building the capacity of multiple
staff members to support an evaluation?

While not overtly stated, qualitative evidence
from studies on the effectiveness of building ET
capacity allude to the possibility that its impact
could go beyond just supporting quality
evaluations. Participants who were part of efforts to
build ET capacity reported feeling better equipped
to have difficult conversations with superiors.
Members of teams retold stories of, together,
moving from being stuck to unstuck (Chauveron et
al., 2021, Hargraves et al., 2021). These examples
imply that increased capacity to think evaluatively
fosters better communication, teamwork, feelings
of belonging, and ownership of their work. In the
era of the Great Resignation,! when places of
business are rethinking what it takes to retain
employees, could building the capacity of
individuals to  think  evaluatively  offer
organizational value above and beyond successful
evaluations?

Can Evaluative Thinking Be Measured?

Despite consensus that evaluative thinking is
crucial for effective evaluation and organizational
learning, the field still lacks well-validated tools to
measure ET reliably. A clear conceptual foundation,
as outlined above, is not merely academic; it also
guides what we measure and why. A body of
evidence exploring the value of increasing people’s
capacity to think evaluatively could be instrumental
in making the case for ECB initiatives, which, in
turn, could enhance both the practice and the field
of evaluation and quite possibly society at large. To
do so, there must be a way to measure ET to make
note of where it exists and how it manifests and
understand its predictive qualities.

Developing a robust evaluative thinking scale
serves several important purposes. First, such a
scale can help evaluate the effectiveness of training
and capacity-building efforts in the evaluation field.
Many evaluation capacity-building programs aim
to foster ET among practitioners and program staff,

unsually high rates in search of better wages, conditions,
and workplace culture
(https://en.wikipedia.org/wiki/Great_Resignation).
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yet without a valid measure it is difficult to gauge
progress or identify areas needing improvement.
Second, an ET scale could be used in professional
development and education; for example, graduate
programs in evaluation or public administration
could assess students’ growth in evaluative thinking
skills, or organizations could use the scale to
identify strengths and gaps in their teams’
evaluative mindsets.

Indeed, as Patton (2018) and Buckley et al.
(2015) suggest, the potential audience for an
evaluative thinking measure goes beyond
professional evaluators. Managers, educators,
policy analysts, and non-profit leaders—anyone
engaged in making evidence-informed
decisions—could benefit from strengthening and
assessing ET capacities. Prior research in fields like
education suggests that ET underpins effective
practice (e.g., teachers using ET to continually
improve student learning outcomes). This implies
that an ET scale might find applicability in diverse
sectors as a tool for promoting reflective, evidence-
based decision making. Third, articulating and
measuring ET can advance theory and scholarship.
Avalidated scale grounded in the multidimensional
conceptualization of ET will allow researchers to
study how ET relates to other constructs (such as
those discussed above) and to outcomes like
evaluation use or program success. It also enables
empirical testing of assumptions in the literature—
for instance, is ET truly enhanced through certain
training approaches? Does stronger ET correlate
with more adaptive and learning-oriented
organizations? These questions can only be
answered with sound measurement.

Currently two scales exist to measure ET. The
Evaluative Thinking Assessment Tool, created in
2005 by the Bruner Foundation, measures ET at the
organizational level but has not been validated nor
peer-reviewed. The Evaluative Thinking Index
(ETI), created by Buckley and Archibald (2011),
measures ET on the individual level. The ETTI has
been peer-reviewed and is deemed valid in probing

two out of five hypothesized factors of ET: (1)
believing in and practicing evaluation and (2)
posing thoughtful questions and seeking
alternatives (McIntosh et al.,, 2020). However,
other factors hypothesized by Buckley and
Archibald, such as describing and illustrating
thinking, were not sufficiently probed by the items
on their scale (McIntosh et al., 2020). Additionally,
“valuing” was not included in the ETI’s working
definition of ET, even though “valuing” has been
deemed an important element of ET (McIntosh et
al., 2020). Furthermore, while it has been judged
appropriate for different contexts, the ETI’s only
published study has been its use amongst
evaluators in an education setting.

Neither of the two scales has been used widely
to build a body of evidence about the contributions
ET can make to the field of evaluation and beyond.
This study built off the work of the ETI to create a
scale to measure ET that is reliable and valid, that
probes its various individual-level dimensions, and
that can be used in a variety of contexts, including
both in- and outside of formal evaluation contexts.
Our goal is to provide scholars and practitioners
with a practical tool that not only starts to measure
dimensions of evaluative thinking but also
promotes deeper understanding of this construct by
validating its dimensions while also acknowledging
the limitations of measurement. By attempting to
firmly anchor the scale in a comprehensive
theoretical foundation, one that integrates
technical skills and ethical praxis, individual and
systemic thinking, critical analysis and reflective
insight, we aim to progress beyond previous
conceptual limitations and contribute to the
evolution of evaluative thinking as both a field of
study and a practice. Ultimately, this work seeks to
support evaluators and change agents in cultivating
genuine evaluative thinking, thereby enhancing the
quality and impact of evaluation in service of
learning and improvement and possibly even
democracy.


http://www.evaluativethinking.org/docs/sample.report.pdf
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Table 1. Existing Scales to Measure Evaluative Thinking

Measure Purpose Dimensions Validation
Evaluative To assess the extent to e  Asking questions of substance None
Thinking which evaluative thinkingis e  Determining what data are needed to
Assessment present in various address the questions
Tool organizational capacity e  Gathering appropriate data in systematic
areas. ways
e Analyzing data and sharing results
e  Developing strategies to act on
evaluation findings.
Evaluative To measure evaluative e  Believing in and practicing evaluation A two-factor model for ET

Thinking Index  thinking in individuals.

CETS To measure ET in
individuals, including both
evaluators and non-

evaluators.

Posing thoughtful questions and seeking
alternatives?

Considers context

Seeks multiple perspectives
Intentional/planful

Poses thoughtful questions
Constructs sound arguments
Engages in reflective practice

was validated and
considered reliable for
measuring ET.

Face, content, and
construct validity and
reliability

aWhile the Evaluative Thinking Index originally probed five conceptualized factors, the validation process

collapsed it to two valid factors (McIntosh et al., 2020)

Methodology

As the goal of this study is to develop a quantitative
instrument to ultimately support the field in
understanding ET and its relationships with other
constructs, this study wused an exploratory
sequential mixed-methods approach with the goal
of acknowledging and surfacing the rich theoretical
understanding of ET through qualitative
approaches and attempting to strengthen and
validate these conceptualizations using
quantitative methods (Creswell & Plano Clark,
2017). Additionally, this approach was employed
for triangulation purposes and to support and
strengthen any findings of the study (Maxwell,
2013). Together, this mixed-methods approach
aimed to deepen and validate our understanding of
ET. Stage 1 of the study, the construct clarification
stage, consisted of qualitative methods of literature
review and expert interviews. Stage 2 of the study,
the item development and refinement stage,
consisted of focus groups of emerging and non-
evaluators and a survey administered to 250 people
whose responses were subject to quantitative
analysis for the purposes of data reduction and to
test for reliability and validity.

Stage 1: The Dimensions of ET

Stage 1 aimed to answer the research question:
What dimensions demonstrate or help us recognize
ET?

Literature Review. Twenty-seven peer-reviewed
articles were read to explore the construct of ET and
past attempts to define it. These articles were
located using keywords such as “evaluative
thinking,” “research on evaluative thinking,”
“thinking evaluatively,” and “measuring evaluative
thinking” to search both evaluation journals as well
as journals in the fields of education and leadership.

Interviews. Through the analysis of the literature, a
refined list of key dimensions related to ET were
drafted into a semi-structured interview protocol.
This protocol included open-ended questions
asking for expert opinions on aspects of the leading
definitions of ET which remained unclear, such as
the difference between ET and evaluative practice
and whether the experts thought ET only occurs in
an evaluation context.

Interviews were conducted with a non-random,
purposive sample of nine “expert” scholars on the
topic of evaluative thinking. To have expertise,
meant having at least 10 years of research, teaching,
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and practical experience in the field of evaluation
and/or having written explicitly, or made implied
comments, about ET in their publications. While
the interviews were conducted with experts as
defined above, the line of questioning aimed to
elicit their thoughtful, informed opinions on what
unique dimensions of ET might exist both in and
outside of formal evaluation contexts. The
interviews were conducted and recorded via Zoom
and transcribed via the online platform Otter.ai.
Qualitative coding was conducted using thematic
content analysis.

Stage 2: Item Generation and Refinement

Stage 2 focused on item development and
refinement and was guided by the following
research questions: (1) Is there internal consistency
among these items? (2) Do items probing these ET
dimensions have validity?

Item Generation. Key factors of ET emerged from
Stage 1’s findings, and a list of 40 items that
operationalize and triangulate those factors was
developed. The items attempted to meet the criteria
of ease and consistency of interpretability and
required Likert-type responses on a scale of 1 to 5
(1 = never, 3 = sometimes, 5 = always). A subset of
these preliminary items was sent back to three of
the original scholars, who were asked for their
feedback.

Pre-Testing for Content & Face Validity. Following
the evaluation of a subset by expert judges, all of the
items were administered to a target population for
evaluation and pre-testing. Three focus groups,
containing a total sample of 10 graduate students,
were asked to take the draft survey and then
participate in a 45-minute semi-structured
discussion during which they were asked what they
thought the questions meant; if the vocabulary used
in the items was clear; and if there were any
differing interpretations of the questions. The focus
groups were recorded on Zoom, transcribed using

Otter.ai, and coded for themes and insights. The
findings were then used to further refine the items
for better face validity.

Quantitatively Testing for Construct Validity and
Reliability. Factor analysis was chosen as the
method to further refine the scale and reduce data
to find a more parsimonious, useful, and applicable
scale. Factor analysis is often used in scale
development for such purposes, as it is a statistical
method which explores the relationships between a
large number of observed variables and explains
those relationships using a smaller set of
unobserved or latent variables (Flora & Flake,
2017).

The refined 38-item scale (Appendix A) was
administered to a sample of 250 participants using
two online platforms: Connect and Prolific. Based
on Patton (2018) and Buckley and colleagues’
(2015) call to build capacity to think evaluatively in
as many people as possible, evaluators and non-
evaluators alike, and given the idea that ET is
considered essential not just for evaluations but for
organizational development and democratic
engagement, the CETS was intended to measure ET
in non-evaluators as much as evaluators. As such,
the sample was sourced from the online platforms
Prolific and Cloud Research with very broad
inclusion criteria. Both Connect and Prolific are
online research platforms that recruit and manage
participants for researchers by advertising a study,
screening potential participants according to the
researcher’s inclusion and exclusion criteria,
directing qualifying participants to the existing
survey software (in this case, Qualtrics), and
managing systems to appropriately compensate
participants. To be included in this study,
participants had to be over 18 years old, be fluent in
English, and have at least 1 year of work experience
and a high school degree. Each participant was
offered the equivalent of around $9/hr to
participate in this 15—20-minute study. See Table 2
for sample demographics.
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Table 2. Demographics of the Factor Analysis Sample

Characteristics Category Frequency Percentage
Sex
Male 144 41.26%
Female 101 28.94%
Age
18-28 78 31.84%
29-39 89 36.33%
40-50 54 22.04%
51-61 20 8.16%
62-72 4 1.63%
Education
High school diploma 32 13.01%
Some college, but no degree 39 15.85%
Associate or technical degree 24 9.76%
Bachelor’s degree 110 44.72%
Graduate or professional degree 41 16.67%
Race
White 168 74.01%
Black or African American 51 22.47%
American Indian or Alaska Native 1 0.44%
Asian 0 0.00%
Native Hawaiian or Pacific Islander 1 0.44%
Other 6 2.64%
Results from the literature from five to nine overlapping

Research Question 1: What Dimensions
Demonstrate ET?

Thematic content analysis of the literature
uncovered five dimensions of ET that grounded the
development of the interview protocol. According
to these five dimensions, someone who thinks
evaluatively considers context, engages in reflective
practice, seeks out and integrates multiple
perspectives, constructs sound arguments, and is
engaged in a process of coming to a value judgment.
These five dimensions, in addition to other
questions—such as “What is the difference between
critical and evaluative thinking?” and “What is the
difference between evaluative thinking and
practice?”—were probed further in the interviews
with the nine scholars.

The thematic content analysis conducted
following the qualitative coding of the transcripts
from the expert interviews expanded the themes

dimensions of ET. According to this analysis,
someone who thinks evaluatively [is] reflective, is
intentional/planful, forms questions of
consequence, seeks out pertinent evidence, checks
assumptions, takes a systematic approach,
considers context, seeks multiple perspectives, and
has an end goal of informing decisions or value
judgments (often for social betterment). This last
point, about the end goal of ET, emerged from
predominant interviewee responses that what
distinguishes evaluative thinking from critical and
other ways of thinking, is the “valuing” or “value-
judgment” step. Further descriptions of these
dimensions can be found in Table 1.

Research Question 2: Do the Items Probing
these ET Constructs Have Validity?

A 4o0-item scale, with at least four items probing
each of these nine dimensions of ET, was
administered to 10 graduate students from across
disciplines at the start of three different focus
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groups. After taking the survey, participants
participated in a discussion about the
interpretability of the items. The insights gleaned
from these focus groups highlighted multiple items
that were double-barreled and long: how the
questions invited social desirability (i.e.,
participants wanting to choose sometimes to
always more often from the response set); and the
use of technical evaluation language which was not
interpreted as it was intended. Most importantly, to
this last point, for the non-evaluators in the focus
group, the use of the term “value judgment” or
arriving at a “value judgment” was not interpreted
as an assessment of value or worth of the subject of
an evaluation, as intended, but was, instead,
interpreted as a judgment based on someone’s
personal values.

The original scale was then refined, based on
focus group participant feedback and suggestions,
to improve interpretability of the commonly
misinterpreted terms for those outside of the field
of evaluation; the aesthetic of the survey was
upgraded; the Likert scale was changed from a five-
to a seven-point scale (1 = never, 4 = sometimes,
7 = always) to improve variance and minimize
error derived by social desirability; and the
cognitive recall prompt was tightened to foster
participant focus on recalling consequential
decision-making processes rather than on “coming

to a value judgment.” A 38-item scale resulted, for
which an example item from each construct is
shown in Table 3.

An exploratory factor analysis (EFA) conducted
in R was used to explore whether one or more latent
factors could account for dimensions of ET, and to
determine if the resulting 38-item scale, probing
the nine overlapping factors discovered in Stage 1 of
the study, could be further refined and a more
parsimonious, reliable, and valid scale could
emerge (Hayton et al., 2004). The 38-question
survey was administered to over 250 people. Of
those, 250 participants filled out the survey
completely, passing two attention checks and with
no missing data, thus making up the sample for this
factor analysis. Given the sample size was 250 and
the ratio of respondents to items is greater than 5:1,
this sample size was adequate for conducting an
EFA (Gorsuch, 1983). Descriptive statistics were
generated, and skew and kurtosis values were
under 3 and 10, respectively, indicating normality.
A Heinz-Zirkler test confirmed that the data were
not multivariate normal, HZ=1.10, p <.00Ll.
Additionally, the data were checked for
multivariate outliers and 21 were detected and
removed. See Appendix B for the frequencies for
the original 38 items.
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Table 3. Nine Dimensions of Evaluative Thinking, Descriptions, and Example Items to Probe Them

Construct Description Example item

Reflective Recognizes their own biases and values and | analyze areas of consistency and
how they might impact their thinking, inconsistency in my thinking.
processes, and/or perspectives. They take the
time to reflect upon their processes and
consider why they choose to do things the way
they do.

Checks Reflects on own assumptions, questions I ask myself how | know what | think |

assumptions

Takes a systematic
approach

Forms questions
of consequence

Intentional/planful

Seeks out
pertinent
evidence

Considers context

Seeks multiple
perspectives

End goal (seeks to
inform
decisions/social
betterment):

others’ assumptions, and considers how each
might influence the process or conclusion.

Ensures their approach to data collection and
analysis is consistent and can be explained,
justified and defended.

Forms questions about the evaluand that
require careful consideration and thought, and
the answers to those questions most likely
have consequences for the evaluand. It is to
acquire those answers that the thinker is
developing a process.

One who thinks through, in advance, how they
will get trustworthy, reliable answers to their
questions of consequence.

Thinks through, in advance, who the
stakeholders are, what will be considered
“trustworthy” evidence to them, and how to
gather this evidence.

Seeks to understand the factors acting on the
evaluand and what influence the evaluand has
on its operating environment.

Both values and seeks out multiple
perspectives on the questions of consequence.

Has an end goal of informing decision-making
processes that will ultimately lead to social
betterment.

know.

| consider whether my process of
arriving at a conclusion can be justified.

| pose questions about the project that
require careful consideration.

I think through how to get trustworthy
answers to my questions about the
program.

| consider what evidence will be most
valuable in justifying the conclusion.

| seek to understand the environment in
which the program is operating.

| consider how to create avenues to hear
multiple perspectives on the project.

When a program decision is needed, |
strive to create a process that ensures a
confident assessment of worth.

Note: “Evaluand” refers to the subject of an evaluation.

The data proved appropriate to undergo a
factor analysis based on four criteria:
correlation between variables, the determinant,
Bartlett’s test of sphericity, and the KMO (Howard,
2016). A glance at the correlation table (Polivy,

2024) showed most correlations between observed
variables to be greater than .30. The determinant,
which assesses cases of extreme multicollinearity,
was just barely greater than o, indicating
multicollinearity is not an issue. Bartlett’s test of

the
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sphericity returned a "2 =6290.118, p <.001,
indicating the correlation matrix is not an identity
matrix. And the KMO is 0.93, which is greater than
the recommended cut off 0.70 (Howard, 2016).
Together, these tests indicate that the data has
enough covariance to warrant an EFA (Howard,
2016).

Next, the items were subjected to a common
factor analysis to determine how many factors to
retain initially. Due to the data not being
multivariate normal, we used ordinary least
squares to determine how many factors to retain
(Howard, 2016). A general approach to factor
analysis is for researchers to retain factors if they
are contributing a considerable amount of variance
and factors that contribute less variance should not
be retained in the final model (Hayton et al., 2004).
Several proven methods can be used to make factor
retention decisions. A scree plot is a visual
representation of the amount of variance
contributed by each factor; however, for more
complex models with large numbers of potential
factors, it can be ambiguous and subjective (Hayton
et al., 2004). A parallel analysis has been shown by
Hayton and colleagues (2004) to be the most
accurate method for factor retention. Therefore,
since both methods are considered good ways to
determine factor retention and our set of possible
factors was under 10, a parallel analysis and a scree
plot were both used to determine that six factors be
retained to start.

A six-factor model using the ordinary least
squares method and an oblimin rotation (due to
high correlations amongst variables (Howard,

2 Correlation table of the final six-factor model can be
found in Appendix C

2016)2 was run four times in search of the most
parsimonious and representative model in which
all factors had high eigenvalues, above 1; variables
representing multiple factors and any variables that
load onto factors at 0.40 or less were removed
(Howard, 2016). The final six-factor pattern matrix
can be found in Table 4.

Each factor was then named based on the
common conceptual underpinnings of its items as
discovered from Stage 1. Factor 1 is mostly
comprised of items originally created to probe the
dimension of considers context and thus is named
as such. Factors 2, 3, and 6 retained their originally
conceptualized names because the items that
saliently loaded on each consisted of the original
items created to probe each dimension. Factor 2
was named seeks multiple perspectives; Factor 3 is
intentional/planful; and Factor 6 is called engaged
in reflective practice.

The items which saliently load on Factor 5 are a
combination of two of the nine originally conceived
factors: “seeking pertinent evidence” and
“systematic approach.” Items from these two
dimensions combining to one factor makes sense
because both are about crafting a sound, defensible
argument, which is one backed up with trustworthy
and reliable evidence. Therefore, Factor 5’s name
returns to one of the earliest dimensions discovered
in the literature review which is constructs sound
arguments. The final factor model, with the items
and factor names, can be found in Figure 1.
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Table 4. Factor Pattern Matrix

Item Factor 1 Factor 2 Factor Factor  Factor Factor6 Communality Unique
3 4 5 variance
Con_3 0.90 0.73 0.27
Con_2 0.73 0.68 0.32
Con_1 0.69 0.63 0.37
Sys_4 0.59 0.60 0.40
Sys_2 0.57 0.58 0.42
Con_4 0.51 0.55 0.45
MP_3 0.94 0.85 0.15
MP_4 0.84 0.69 0.31
MP_2 0.70 0.68 0.32
QC_ 1 0.60 0.65 0.35
MP_1 0.58 0.64 0.36
End_4 0.75 0.75 0.25
Int_2 0.75 0.71 0.29
Int_1 0.74 0.66 0.34
Int_3 0.73 0.67 0.33
CA_4 0.78 0.62 0.38
QcC_2 0.76 0.76 0.24
CA_4 0.55 0.57 0.43
CA_3 0.46 0.44 0.56
Evi_4 0.74 0.75 0.25
Sys_1 0.61 0.70 0.30
Evi_1 0.54 0.61 0.39
Ref_3 0.73 0.65 0.35
Ref_4 0.65 0.62 0.38
Ref_2 0.49 0.46 0.54
Research Question 3: Is There Internal 1.00, with a higher coefficient identifying more

Consistency Between These Items?

To measure the internal consistency of these scales,
the Cronbach’s Alpha for both the survey overall as
well as the individual factors was determined.
Cronbach’s Alpha is a way to measure the internal
consistency, or reliability, of a set of items in a scale
(Crano et al.,, 2015). An acceptable Cronbach’s
Alpha coefficient is 0.75 and can range from 0.00 to

highly interrelated items and thus a more reliable
set of items measuring the same construct (Crano
et al., 2015). The Cronbach’s Alpha for the survey
was a = 0.95. The Cronbach’s Alpha for each of the
factors was also determined, and the results can be
found in Figure 1. All the Cronbach’s Alpha
coefficients are greater than a = 0.75, indicating
this scale has good internal consistency.
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Figure 1. Final Factor Model for the Claremont Evaluative Thinking Scale (CETS) after EFA
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This study looked at the construct of ET and
developed a scale named the Claremont Evaluative
Thinking Scale (CETS). The scale has 25 items,
which are internally consistent and have face
validity and which operationalize six dimensions of
ET, thus enhancing our ability to measure this
construct. Scholars have written and discussed the
concept of ET and its added value to successful
evaluations. However, to date, no reliable and valid
way to operationalize and measure the concept has
been widely used to test these claims. This revised
six-factor scale strengthens researchers’ capacity to
do just that. For example, Vo and colleagues (2018)
share the idea that “ET reflects the ability to
creatively arrive at evaluation-specific solutions by
determining what combinations of methods, tools,
techniques, and theories are appropriate in light of
contextual particulars” (p. 107). The combination
of Factor 1, considers context, and Factor 3,

thinking scale probes this concept and enables
measurement of how often individuals are
considering context and intentionally thinking
about what data collection strategies are
appropriate given this context. Additionally, Factor
5, constructs sound arguments, operationalizes
part of Vo’s (2013) definition of ET, which states, “It
is the process by which one marshals evaluative
data and evidence to construct arguments that
allow one to arrive at contextualized value
Jjudgments in a transparent fashion” (p. 107). And
Factors 2 (seeks multiple perspectives), 3 (poses
thoughtful questions), and 6 (engages in reflective
practice) operationalize the piece of Buckley and
colleagues’ (2015) definition of ET, which states
“pursuing deeper understanding through reflection
and perspective taking” (p. 378) The CETS offers a
positive step toward operationalizing certain
theoretical definitions of ET and offers us a chance
to begin measuring individual-level aspects of the
construct and create a body of empirical evidence to



14

Polivy & Donaldson

test the theories about ET posited to date, such as
its added value to evaluations and society.

Figure 2. Six Dimensions of Evaluative Thinking Discovered Through the EFA

Considers

Engages in
reflective
practice

Constructs sound
arguments

context

Seeks
multiple
perspectives

\ntentional/

planful

Poses
thoughtful
questions

The dimensions probed by the CETS are both
similar to and different from those the ETT deemed
important and sought to operationalize. Similarly
to the ETI, the CETS probes the ideas of forming
thoughtful questions, being reflective, and seeking
alternatives by seeking out multiple perspectives.
These concepts are all represented in the factor
poses  thoughtful questions and seeking
alternatives, which is one of the three factors
discovered in McIntosh and colleagues’ (2020) EFA
of the ETI. However, the other two factors of the
ETI discovered through this EFA, “describing and
illustrating thinking” and “expressing belief in the
value of evaluation,” did not surface in the Stage 1
findings of this study and thus were not tested nor
included in this revised scale. Furthermore, the idea
of ET occurring in an evaluation context did not
emerge in this study, although it is a very present
concept in Buckley and colleagues’ (2015)
definition of ET. Likewise, the idea of being
intentional and planful did not emerge as a
dimension in the ETI or in any of the leading
definitions of ET but arose often in Stage 1 of this
study. The idea of being intentional, from the onset
and throughout the process, about how to engage in
the process, is a dimension that warrants continued
exploration. With this revised scale, researchers

can now probe this dimension further, as well as
any predictive qualities it may have.

While the six-factor model of ET represented in
the data is a more parsimonious model than the
nine factors which emerged from Stage 1 of this
study, one important idea, that of the “end goal,”
did not surface in the final model. One of the
earliest dimensions of the construct, which
surfaced from the literature review, was that
someone who is thinking evaluatively is “engaged in
a process of coming to a value judgment.” This idea
signaled the end goal of ET is to arrive at a value
judgment. This idea was probed further in the
interview stage by asking, “What is the end goal of
evaluative thinking?” The responses from the
experts varied from “to arrive at a value judgment”
to “to inform decision making” to “social
betterment.” Furthermore, one of the key findings
from Stage 1 of the study is that the value judgment
“step” is what sets ET apart from critical thinking.
Quotes from the interviews illustrate this point:

However, what I see as the difference is ET also
incorporates other aspects or other elements
that may not always be present in critical
thinking, namely, the valuing piece, the
rational process of ascribing merit worth or
significance. You can think critically, but you



Journal of MultiDisciplinary Evaluation

15

may not derive a value judgment at the end
(Interviewee A, 2022).

The items we created to probe this dimension of
“the end goal of evaluative thinking” did not hang
together, nor did they load saliently onto any other
factor. This most likely occurred because the
created items were probing the different possible
end goals (i.e., arriving at a value judgment,
informing decisions, social betterment) rather than
probing one of those end goals, which, in this case,
might have more aptly been “arriving at a value
judgment.” Another consideration for why this
factor did not emerge is that it might have been
captured in the prompts throughout the survey
rather than by the items themselves. Participants
were regularly reminded to consider themselves in
the process of informing a decision and to rate how
often they consider each item when in that
decision-making process. Therefore, the items
regarding “the end goal of evaluative thinking”
might have been confusing given they were already
imagining themselves in a decision-making
process.

The failure of valuing-related items to cohere
statistically is itself an empirical finding, not merely
a limitation. This finding is consistent with the
theoretical position that valuing in evaluative
thinking is dialogic, situational, and often
negotiated, making it poorly suited to static self-
report frequency measures. We see the present
findings as complementary to theorists’ arguments
that valuing emerges through interaction,
deliberation, and practical judgment (Gates, 2018;
Schwandt, 2018), and we view observational,
dialogic, and case-based methods as essential
complements to the present instrument.

Strengths and Limitations

This study had both strengths and limitations. One
of the key strengths of this study was the thorough
process of conducting both a literature review and
interviews with experts on the topic. Conducting
interviews after reviewing the literature allowed us
to develop a greater understanding of ideas in the
literature that were previously ambiguous or in
conflict. Furthermore, as we interviewed experts,
more current thinking on earlier published ideas
emerged and was included in this attempt to define
dimensions of ET—for example, the idea of being
“intentional/planful” emerged from the interviews
and not the literature, as did an understanding of
how ET can exist outside of evaluation contexts.
This two-step qualitative process allowed for a
more expansive and current understanding of ET.

A limitation of this study was the random
respondent sample collected by Connect and
Prolific. Collecting data from people on these
platforms was limiting in two ways. The first
limitation was in trying to create language and
cognitive recall prompts that were generic enough
that a random sample comprised of those without
evaluation experience would be able to understand
what was being asked and answer the questions
well. While the focus groups allowed for
troubleshooting the language and ensuring the
intended meaning of each item was understood, the
fact that the idea of “arriving at a value judgment”
did not resonate as it was supposed to meant that
researchers were limited in their ability to probe
this dimension sufficiently. And as was
acknowledged earlier, this is an important
dimension to include in any attempt to measure ET.
The second limitation with this sample is that a
clear group did not emerge to whom we could
generalize the findings.

Another limitation is that more might now be
known about ET and the types of items that might
probe the construct and its dimensions; however,
from the limited scope of this study, it is not yet
known how this scale correlates with other ET
instruments (convergent validity), nor how it
associates or doesn’t associate with other scales or
constructs (divergent validity). However, this study
did create a refined, reliable scale which can now,
in a future study, undergo tests of such validity,
especially of those dimensions that were uncovered.

A final limitation of this study is the notion of
using solely a self-report instrument to attempt to
measure a concept as complex and dynamic as ET.
As noted in the introduction of this paper, ET is a
contextual, relational, value-laden construct which,
by definition, is difficult to measure via self-report
and cross-sectionally. While the exercise of
developing a valid and reliable self-report scale is
an important contribution toward concretizing
understanding of the concept and even measuring
aspects of it, the self-report tool could only benefit
from being used in conjunction with other
innovative measures that can capture some of the
concepts not included in this scale, such as more
objective measures, as discussed below. At the same
time, we are often limited in our resources and
ability to use other methods, and self-report is what
we have. While self-report instruments are limited,
the CETS offers an accessible instrument and has
laid the groundwork upon which such innovative
complementary measures can be built and utilized
together.
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Areas for Future Research

One area for future research is to develop items to
probe that missing dimension of the end goal of ET
and to test for divergent validity with this scale and
a critical thinking scale. A second area for future
research is to test the CETS on a new sample of a
similar population and conduct a confirmatory
factor analysis (CFA) on this data to see if the model
holds. A third area for future research would be to
revise or simplify the items probing the idea of the
end goal of ET to better reflect the idea of “coming
to a value judgment” and test the scale again to
probe that dimension more thoroughly. As the scale
continues to be refined through adding additional
factors and conducting a CFA, another area of
research would be to administer this scale alongside
other valid measures of belonging, intra-team
communication, and purpose to understand the
predictive qualities of ET as well as its added value.
Once the predictive qualities of ET are better
understood, the scale could then be used by
researchers, evaluators, or organizations to better
understand in which areas or dimensions of ET
their colleagues are strong or weak and design
interventions to strengthen or enhance those
dimensions of ET amongst their team. A final yet
possibly most important area of research could be
to use the dimensions of ET discovered in this
study, especially those which did not emerge as
factors on the CETS, to develop other
complementary ways to measure ET to get beyond
the noted challenge of self—report surveys being
subject to bias and social desirability (Wingate et
al., 2022). Complementary  measurement
approaches could illuminate dimensions of ET that
are beyond the individual level and are less probe
able with a self-report such as the relational and
contextual dimensions discussed throughout the
introduction.

Conclusion

ET is a much-discussed topic in the field of
evaluation, yet it is a challenging concept to
understand and differentiate from other ways of
thinking and reasoning. At the same time, theories
of the value of ET in both evaluation and non-
evaluation contexts abound. There are theories
about how thinking evaluatively in evaluation
contexts can lead to more smooth and successful
evaluations; in organizational settings it could offer
a shared way of thinking that promotes
performance; and in larger societal contexts it can
lead to strengthened democracies. However, we
cannot know if ET has any impact on the

aforementioned or on other aspects of society
without being able to measure it. This study offers
a first step toward more cumulative measurement
work of ET by empirically testing whether a subset
of widely shared ET dimensions can be
operationalized in a reliable way. The six
dimensions of ET probed with this reliable and
valid scale are considers context, seeks multiple
perspectives, intentional/planful, poses thoughtful
questions, constructs sound arguments, and
engages in reflective practice. This initial scale-
development study established psychometric
feasibility, though not conceptual exhaustiveness
and sets the stage for a longer program of
validation, refinement, and triangulation.
Furthermore, this exploratory study lays the
groundwork to develop additional innovative
measures for ET and thus more deeply understand
its impact.
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Appendix A: Original 38-Item Scale

Original 38 Items

DIMENSION ITEM Abbreviated item
| recognize my personal biases. Ref 1
I am aware of my personal values. Ref 2
| review my reasons and reasoning process in coming to a given opinion. Ref 3
| analyze areas of consistency and inconsistency in my thinking. Ref_4

| appreciate it when others (e.g., people with vested interest in the decision being made) ask me to explain CA_1
how | got to my claim.

| ask others to explain how they know what they think they know. CA_3
| consider whether my process of arriving at a conclusion can be justified. Sys_1
| contemplate whether my approach to data collection is sound. Sys_2
| think about making reliable claims to inform decision-making. Sys_3
| consider whether the approach | choose for data analysis can be defended. Sys_4
| consider alternative explanations for claims. QC_1
| form questions about the project that, when answered, will involve consequences. QC_2
| form questions about the program that prompt thinking about the consequences of different choices. QC_3
| pose questions about the project that require careful consideration. QC_4
I think through how to get trustworthy answers to my questions about the program. Int_1
| consider what evidence | will need to answer my questions in the most credible way. Int_2
I think through, in advance, what kinds of conclusions could be made at the end of the assessment process. Int_3
| identify consequences of actions which might result from my conclusions. Int_4
| consider what evidence will be most valuable in justifying the conclusion. Evi_1
| consider what evidence will be most respected by others who have a stake in the decision being made. Evi_2
| consider what evidence will be most respected by the decision makers. Evi_3
| seek pertinent evidence to build a sound argument. Evi_4
| seek to understand why decisions about the program need to be made. Con_1

| seek to understand the environment in which the project is operating. Con_2
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| seek to understand the influence of the program on its environment (physical & people).

I aim to comprehend how the program is impacted by its operating environment.
| consider different viewpoints on the program.

I try to hold multiple perspectives in mind when collecting evidence.

When a program decision is needed, | strive to create a process that ensures a confident assessment of
worth.

When | craft processes to inform a programmatic decision, | consider how it will improve society.

When making a judgement about the value of something, | consider whether it can be justified.

Con_3

Con_5
MP_1

MP_3

End_1

End_3

End_5
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Appendix B: Likert Frequencies of the 38 Items

Item 1 2 3 4 5 6 7
Ref_1 2 5 13 69 58 71 29
Ref_2 1 0 7 15 55 86 83
Ref_3 2 3 6 24 65 87 60
Ref_4 2 2 19 50 70 61 43
CA_1 2 8 13 31 60 83 50
CA_2 5 16 28 65 47 60 26
CA_3 2 15 22 58 72 47 31
CA_4 3 4 15 41 71 62 51
QC_1 9 21 21 70 56 49 21
QC_2 6 7 22 59 72 57 24
Sys_3 1 1 11 30 79 70 55
QcC_4 0 4 18 48 73 71 33
Int_1 1 7 17 52 60 69 41
Int_2 1 5 14 28 61 88 50
End_4 1 2 7 33 74 73 57
Int_3 1 4 51 59 75 51
Int_4 1 2 8 35 73 79 49
Evi_1 0 1 6 39 59 77 65
Evi_3 4 4 13 41 70 73 42
Evi_4 0 0 1 25 54 80 87
Sys_1 1 0 8 31 55 86 66
Sys_2 1 4 12 35 64 73 58
Sys_4 2 4 12 41 50 80 58
Con_1 1 2 16 34 58 80 56
Con_2 1 4 9 32 76 68 57
Con_3 2 4 12 26 65 73 65
Con_4 1 5 19 48 69 63 42
Con_5 1 12 10 43 63 78 40
MP_1 1 2 7 21 63 75 78
MP_2 1 6 12 44 70 59 55
MP_3 1 4 14 40 55 76 57
QC_1 1 1 11 38 53 84 59
MP_4 3 3 6 47 60 72 56
End_1 1 3 4 34 74 70 61
End_2 1 7 8 44 76 69 42
End_3 8 14 22 47 53 59 44
End_5 0 3 8 24 68 88 56
Evi_2 2 15 42 57 72 53
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Appendix C: Correlation Table of Final Items in a Six-Factor Model

Variabl 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

e

1.

Ref_2

2. .53*

Ref_3 *

3. 48* .64*

Ref 4 * *

4. .38* .38* 40*

CA 3 * * *

5. A1* A2* .45% .62%*

CA_4 * * * *

6. .26* 23* .39* .38* 51*

QC 2 * * * * *

7. .34* .40%* .40%* .53* .59* .70*

QC 3 * * * * * *

8. A2* 43% A43% A2* 43% A4* .51*

|nt_1 * * * * * * *

9. 40* 40* 42* 42* 46* .33* A47* .66*

|nt_2 * * * * * * * *

10. .40%* A4* A4* .40%* AT* A2* .55% .66* 73*

End_4 * * * * * * * * *

11. 43* 43* .45* .38* 44* .38* .50* .64* .68* 72*

|nt_3 * * * * * * * * * *

12. .46* 37* 37* .35% .46* 27* .48* 49* .51* .55% .50*

EVi_l * * * * * * * * * * *

13. .48* 43% 37* .36* A4* 31%* .51* .36* .53* .55% .46* .65%

EVi_4 * * * * * * * * * * * *

14. A1* A4* .39* .38* 43% .26* A4* A4* .57* .59* .52* .65% 73*

SyS 1 * * * * * * * * * * * * *

15. 37* .46* 43% .35% .34* 21%* .35% 43% 43% 43* A4* .46* .46* .51*

Sys 2 * * * * * * * * * * * * * *

16. .40%* .45% .45% .40%* A4* .28* .39* .50* .52* .48* 49%* .50* 49%* .54* 75%
* * * * * * * * * * * * * *

Sys_4 *
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17. A40%  .41*  35% 33 39% 3%  40*  38%  50*  .49*  47*  53*  51*  53*  50% g0

Con_l * * * * * * * * * * * * * * * *

18. A1* A42% A4* 37* .36* 22% .39% A43* .53* .53* AT7* A46* .53* .50* 57* .54* .68*

Con_z * * * * * * * * * * * * * * * * *

19. 38%  39%  35%  45*  35% 0% 42*  38%  43%  A5% 4%  A4*  50%  53*  56*  60*  .66* .75*

Con_3 * * * * * * * * * * * * * * * * * *

20. A46* A1* A43* 31* 37* 21% .34% A43* AT7* .50* .51* .54* 48* .50* .53* .55% .54* .63* 61*

Con_s * * * * * * * * * * * * * * * * * * *

21. 32% A4* 40* .35% .38* .14* .36* .36* .53* 48* A46* .51* .50* .53* .51* .50* 57* .59* 48* .51*

Mp_l * * * * * * * * * * * * * * * * * * *

22. 33* A1* A4* .38* 37* .24% .36* .38* .52* A49* A4* .39% AT7* A49* 48* .50* .51* .54* .52* .51* .70*

MP_Z * * * * * * * * * * * * * * * * * * * * *

23. 31* .35% 37* .35% 31* .14* 32% .35% A45* A43* A42% 48* A45* .52* .51* A6* AT7* .51* .52* A45* 67* 73%*

MP3 * * * * * * * * * * * * * * * * * * * *

24. 33* .39% A45* .34% A42% .34% A42% A1* A49* AT7* A4* A45* .50* A49* .50* .54* .52* .56* .53* .55% .62* 62** 74%

ch * * * * * * * * * * * * * * * * * * * * * *

25. 29%  38*  39% 27 27% 7% 30%  .29%  38%  37% 40  37*  40%  .43*  55%  42%  42%  50%  45%  A1%  61*  6T**  77*  63%
* * * * * * * * * * * * * * * * * * * * * *

MP_1






