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1. Introduction
Historically, ﬁshery managers placed little emphasis on studying
social phenomena, opting for greater focus on biophysical and
ecological disciplines. This has changed with improved understanding of the pivotal role of humans in ﬁsheries and development
of the concept of ﬁsheries social-ecological systems (Ban et al.,
2013; Clay and McGoodwin, 1995; Colburn et al., 2006; HimesCornell and Hoelting, 2015; Jentoft, 2006). This recognition of
ﬁsheries as complex social-ecological systems has led to efforts to
understand social vulnerability of place-based ﬁshing communities. Through enhanced understanding of conditions contributing
to vulnerability, ﬁsheries managers can better project how
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communities may react to perturbations resulting from policy
decisions.
However, studying and reporting on ﬁshing community
vulnerability has proven challenging for social scientists (e.g.,
Allison et al., 2009; Boyd and Charles, 2006; Charles et al., 2009;
Reed et al., 2006). Fully understanding processes affecting community resilience has traditionally required ethnographic methods.
However, qualitative ﬁndings are often not well-suited to integration with standard quantitative metrics utilized in ﬁsheries management (Sepez et al., 2006). In addition to issues of data
integration, there are challenges of scale and feasibility as conducting lengthy and rigorous ethnographic ﬁeldwork becomes
increasingly resource intensive and is often precluded by demand
for expedience (Jacob et al., 2010; Sepez et al., 2006).
In response to these challenges, there has been a recent effort
within the U.S. National Marine Fisheries Service (NMFS) to develop
quantitative indices related to community well-being derived from
secondary data. Speciﬁcally, the indices measure components of
community vulnerability that are theoretically linked to the larger
construct of objective well-being. This effort is driven by the need
to satisfy management directives outlined under the MagnusonStevens Fishery Conservation and Management Act (MSFCMA)
while also addressing issues of data standards and timeliness. The
primary goal of this national project is to create a reliable and
consistent method of quantifying these constructs that remains
grounded and relevant at a community level to enhance internal
validity. This paper begins the process of assessing the construct
and external validity of those resulting measures as well as their
construct reliability (Himes-Cornell and Kasperski, 2015, 2016;
Jacob et al., 2010; Jepson and Colburn, 2013).
Index validation is a critical step that must take place prior to
adoption of an index into decision-making or trend analysis. Ultimately, quantitative indices are only as good as the data used to
create them, and whether those data provide a valid representation
of the theoretical construct the index is intended to measure.
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Further, it is critical to assess the degree to which construct validity
is generalizable. However, although the use of quantitative indices
has been growing in popularity over the last decade, relatively few
studies have gone the next step to validate the results. Those that
have, for the most part, still remain focused on using secondary
data and analysis to undertake any evaluation (e.g., CloquellBallestar et al., 2006; Fekete, 2009; Lyubomirsky and Lepper,
1999; Sherrieb et al., 2010; Tate, 2012, 2013).
We argue that a more effective method for testing index validity
is to gather ethnographic data that can be used to “groundtruth”
(Smith et al., 2011) the quantitative indices against the real world.
Methodologically, we argue that comparing qualitative, ethnographic data for a representative sub-set of communities to their
respective quantitative index rankings allows the researcher to test
for convergence. If the two measures are highly correlated, it provides evidence that the quantitative well-being indices possess a
sufﬁcient level of construct validity to justify their use in policy and
planning processes. In other words, it presents evidence that the
quantitative indices are oriented in reality, rather than being a
product of the methodology itself (Johnson et al., 2007); convergence of the two measures demonstrates that the quantitative
indices, and the secondary data on which they rely, accurately
reﬂect real-world conditions found in sampled communities.
This paper reviews development of these quantitative wellbeing indices (Himes-Cornell and Kasperski, 2016), the creation of
a community typology using cluster analysis, and ethnographic
ﬁeldwork that was conducted to develop an independent “qualitative comparison measure” of well-being for a sub-set of communities identiﬁed as possessing distinct characteristics within the
typology (e.g., Jepson and Jacob, 2007; Smith et al., 2011). We
present a multi-step methodology for and the results of a rapid,
qualitative assessment of the construct and external validity of the
quantitative indices. This methodology is inspired by similar work
carried out in ﬁshing communities in the Gulf of California
(Morzaria-Luna et al., 2013), Gulf of Mexico (Jacob et al., 2010,
2013), New England (Colburn and Jepson, 2012), northern
Australia (Marshall and Marshall, 2007), and Puget Sound
(Biedenweg et al., 2014).
Although this paper focuses on a methodology used to test the
validity of quantitative indices speciﬁc to ﬁshing communities, the
primary goal is to develop a rapid assessment methodology that
can be used to test the validity of other types of indices or indicators
based on secondary data that are used in other ﬁelds of research,
not just in the case of ﬁsheries as described here. Our results
highlight numerous obstacles to development of valid quantitative
well-being indices from secondary data. These challenges are
associated with secondary data quality issues, as well as data reliability questions arising in the development of the qualitative
comparison measure used to validate the indices. However, despite
these obstacles we believe quantitative well-being indices remain a
promising and useful method that can be used to fulﬁll an important management need. Moreover, we believe that an index validation methodology such as the one presented in this paper can be
viewed as a ﬁrst step in the validation process, where we identify
which indices and constructs need reﬁnement. This step can assist
in identifying and mitigating problems related to data quality and
ﬁeld logistics and can be followed up with additional
groundtruthing steps to create an iterative validation approach.
2. Material and methods
2.1. Deﬁnitions
Understanding vulnerability to economic, social, and environmental instability accomplishes an important step in assessing how

ﬁshing communities may respond to disturbances, and may
contribute to better tools for making institutions more adaptive and
robust. Here we follow the deﬁnition of “ﬁshing communities” as a
status of communities which depend signiﬁcantly on ﬁsh harvesting or processing to meet social and economic needs (MSFCMA,
2007). We deﬁne ﬁsheries engagement as the extent to which a
community is represented within aggregate ﬁshing activity across
all ﬁsheries in which its residents participate. Fishing dependence
is a more local concept, reﬂecting per capita involvement of local
residents in ﬁshing activities, and is a measure of how important
ﬁshing is to the health of the local economy (Himes-Cornell et al.,
2013). While this serves a purpose in terms of creating an operational deﬁnition of “ﬁshery dependence,” it does not address the
cultural and social values inherent in that term (Brookﬁeld et al.,
2005). To those living in a community, ﬁshery dependence may
not be limited to reported landings and other associated ﬁshing
activity (e.g., vessels owned or ﬁshing permits held by local residents), but may be inextricably linked to their cultural connection
to the act and ritual of ﬁshing. It is important to explore these
concepts if managers are to better understand the structure and
needs of ﬁshery-dependent communities, as well as how they react
to changes in their social-ecological environment.
Many researchers can attest to the difﬁculty of quantifying
concepts such as vulnerability, resilience, and well-being (Allison
et al., 2009; Boyd and Charles, 2006; Reed et al., 2006). For the
purposes of this study, we focus on the general deﬁnition of wellbeing provided by Pollnac et al. (2006). It incorporates both subjective and objective well-being, and is situated within the context
of ﬁsheries social impact assessment: “Well-being refers to the
degree to which an individual, family, or larger social grouping (e.g.
ﬁrm, community) can be characterized as being healthy (sound and
functional), happy, and prosperous” (p. 2).
2.2. Index validity e evidential and consequential
Criticisms of social indices are often associated with evidential
validity. Evidential validity is concerned with both measurement
validity (the degree to which a measuring instrument succeeds in
measuring a theoretical construct, including construct validity,
criterion validity, and content validity) and the validity of causal
inference (internal and external validity) (Adcock and Collier,
2001). Each of these aspects of evidential validity addresses
different links in a “chain of evidence-based inferences” (Guhn
et al., 2011, p. 186). As an initial step in index validation, the
methodology presented in this paper is speciﬁcally geared toward
assessment of construct validity (testing for convergence between
two theoretically related measures) and external validity (testing
for consistency in convergence across communities).
Construct validity, similar to the overall concept of evidential
validity, can be described as the degree to which an observed
measure (e.g., an index) accurately reﬂects the theoretical construct
it is intended to measure (e.g., Adcock and Collier, 2001; Andrews
and Withey, 1976; Connidis, 1984). The construct validity of an index can be compromised by a variety of factors in its development,
such as poor internal validity (the quality of theoretical relationships among indicator variables, and cause and effect relationships
between variables and the construct), poor content validity
(ensuring that all theoretical elements of the construct are
adequately represented by selected indicator variables), or poor
construct reliability, whether due to poor secondary data quality or
low inter-observer agreement, etc.
Two common techniques for assessing the level of construct
validity possessed by an index are 1) to test for convergence with
another measure of the same construct that is expected to be highly
correlated (a.k.a. convergent validity), and 2) to test for divergence
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with a measure that in theory would not be expected to be correlated (a.k.a. divergent, or discriminant, validity) (Adcock and Collier,
2001; Guhn et al., 2011).2 The assessment of construct validity
presented in this paper speciﬁcally tests for convergence between
two independent measures of community well-being that are expected to be highly correlated, given their intent to measure the
same theoretical construct. We refer to this as a test of convergent
construct validity. Results of this construct validity assessment can
help determine which index components already possess high
construct validity, and which may require additional attention to
underlying issues of internal and content validity, as well as
construct reliability issues. Building off of Jacob et al.’s (2013)
attempt at validating quantitative indices, the methods presented
in this paper also provide an initial assessment of construct reliability through a test of inter-observer agreement in the development of the qualitative comparison measure.
External validity has to do with whether the index is generalizable, in this case across distinct types of communities. It is
possible that the variables used to develop an index may
adequately represent the characteristics of one community, but fail
to represent other characteristics present in another community.
These discrepancies can only be identiﬁed by testing for construct
validity across multiple community types. The methodology presented in this paper begins to address the question of external
validity by examining how convergent construct validity and
construct reliability (inter-observer agreement) vary across communities found to possess distinct characteristics. It is important to
note that the methods and results presented here are a preliminary
assessment of external validity and will be expanded on in future
work on this project.
Beyond assessing the evidential validity of an index, it is also
critical to consider the validity of index application. Validity has to
do not only with measurement and theoretical grounding, but also
“the interpretations, uses, and consequences that are based on
measurement scores and that ensue from the measurement process” (Guhn et al., 2011, p. 184). This issue, increasingly referred to
as consequential validity, has to do with the potential distributional
ramiﬁcations that may result from use of an index in decisionmaking. It highlights the fact that application of an index may not
be appropriate in all contexts and for all purposes (Guhn et al.,
2011; Messick, 1998). The methods presented in this paper do not
directly address consequential validity, but the authors acknowledge the need to carefully assess when and how application of the
objective well-being indices would be useful, appropriate, and
considered valid by affected populations.

2.3. Methods
This paper presents a multi-stage methodology used to ﬁrst
develop a set of qualitative indices of community well-being, and
subsequently to test for construct and external validity of the
resulting indices. We use a mixed-methods approach (Creswell,
2003; Creswell et al., 2011) applying quantitative methods (i.e.,
construction of quantitative indices) and qualitative methods (i.e.,
ethnographic data collection; grounded theory). The approach
involved seven steps, which are outlined here in chronological order. The methods involved in each step are presented in more detail

2
A third method for assessing construct validity is to test for criterion validity,
which assesses how well a measure's scores correlate with the scores of an
accepted indicator, or “criterion” variable (Adcock and Collier, 2001, p. 537). The
validation method presented in this paper uses a test of convergence between two
theoretically related constructs, as opposed to a comparison of index scores against
the scores of an established criterion variable (Guhn et al., 2011, p. 185).

55

below.
1) Construction of quantitative indices of well-being using principle component factor analysis (PCFA);
2) Development of a community typology using cluster analysis,
which uses the index values developed in Step 1 to group
communities with others that possess similar characteristics;
3) Completion of ethnographic groundtruthing ﬁeldwork in communities selected to represent distinct groupings from the
community typology, with the aim of developing a test of the
external validity of the quantitative indices;
4) Development of a qualitative comparison measure using interview and observational ﬁeld data to assign subjective ranks to
categories that matched index components (factors) identiﬁed
in the PCFA in Step 1;
5) Statistical assessment of construct reliability using researchers'
subjective rankings to test for consistency across communities
to ensure reliability of the qualitative comparison measures;
6) Development of a comparable ranking system for quantitative
index components to match the qualitative ranks described in
Step 4; and
7) Statistical assessment of convergence between qualitative
rankings and quantitative indices to test for construct validity of
the quantitative indices.
Conﬁdence in the results of the convergent construct validity
tests relies on two assumptions: 1) the ontological assumption that
there is a measurable objective reality that is dictated by interactions of actors within their SES (Charmaz, 2008); and 2) that
our observations of that reality are more accurate than index conclusions. While quantitative data is objective in that is has been
standardized and strictly deﬁned, our observations, and those of
interviewees, are grounded in subjective experience (Mills et al.,
2006). This can lead to struggles when reconciling qualitative and
quantitative data. However, veriﬁcation of the reliability of qualitative observations via inter-rater agreement tests, such as the one
used in Step 5, help increase conﬁdence that those observations are
grounded in reality as long as we accept that multiple descriptions
of phenomena can exist without being in contradiction (Heath and
Cowley, 2004).
2.3.1. Step 1: quantitative indicator development
The ﬁrst step in our methodology involved development of a set
of quantitative indices using variables that represent distinct
components of the overarching well-being construct. Variable selection was guided by work on social vulnerability to environmental hazards from Cutter et al. (2003) as well as similar work on
ﬁshing community vulnerability by Colburn and Jepson (2012) and
Jepson and Colburn (2013). In addition, to modify Colburn and
Jepson's methodology, we added variables to capture unique
characteristics of vulnerability and well-being in Alaskan communities. In many cases data were highly skewed, in which case we
employed a log10 transformation to make patterns more apparent.
Summarized in the Appendix (Tables A1 and A2), the full data set
includes 78 social and 73 ﬁsheries variables collected for 346 Alaska
communities (determined as Census Designated Places). Due to
missing data for a number of communities, our resulting indices
only included 284 communities throughout the state of Alaska.
The variables were drawn from a variety of state and federal
sources, using average values over the period of 2005e2009. Social
and economic data were compiled from sources including U.S.
Census Bureau, 2000 Census (U.S. Census Bureau, 2000) and
2005e2009 5-year estimates (U.S. Census Bureau, 2010a, b), the
Alaska Local and Regional Information Network (ADLWD, 2011,
n.d.), education statistics and reports (Alaska Department of
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Education and Early Development, n.d.), Community Database
Online (Alaska Department of Commerce, Community, and Economic Development, n.d.), and various other sources (HimesCornell et al., 2013; Himes-Cornell and Kent 2014a, b). Fishery
data were compiled by the Alaska Fisheries Information Network
(AKFIN, n.d.) drawing from sources including the National Marine
Fisheries Service (2011a,b,c,d), Alaska Department of Fish and
Game (ADF&G, 2011a,b,c: Fall and Koster, 2011; Fall et al., 2011),
Alaska Commercial Fisheries Entry Commission (CFEC, 2011, 2015),
the U.S. Fish and Wildlife Service (USFWS, 2011) and the Alaska
Beluga Whale Commission (Frost and Suydam, 2010).
Given the large number of variables identiﬁed, we elected to use
principal components factor analysis (PCFA), a data reduction
technique, to reduce them to a manageable level and to identify
latent index components that serve as measures of distinct elements of well-being. We conducted separate PCFAs ﬁrst using social data (e.g., poverty, employment), and then ﬁshery data (e.g.,
landings, permits). We used a scree test to determine the number of
components that could be considered in the PCFA, where the
number of components appropriate to consider corresponded to
the inﬂection point of the scree plot. During this step, we used a
varimax rotation of the factor loadings with Kaiser normalization in
order to isolate variables that have the highest factor loading for
each component. This was meant to ease interpretation of factor
loadings by altering them so that they were more discretely
attributed to each factor. Quantitative well-being index scores for
each of the components of well-being were constructed using the
regression method and are normalized to have a mean of zero and
standard deviation of one. An Armor's theta reliability test was used
in order to test the internal consistency of the variables in each
component, where a value of theta greater than 0.5 is considered
acceptable (Jepson and Colburn, 2013; Himes-Cornell and Kasperski, 2015, 2016; Smith et al., 2011). Ultimately, the ﬁnal analysis was
able to maintain theta reliability scores above 0.8; conﬁrming the
reliability of the PCFA instrument.
Quantitative indices such as those presented here in Step 1 are
only useful as long as they exhibit an acceptable amount of
construct validity, meaning how well the indices represent the
communities they measure (Jacob et al., 2013). While individual
variables affecting vulnerability and well-being can often be
quantiﬁed, producing a reliable composite index presents more of a
challenge. Interaction between variables and how they collectively
contribute to overall well-being is poorly understood, making it
difﬁcult to understand their inﬂuence on overall community wellbeing and vulnerability (Kelly and Adger, 2000). Moreover, it is
difﬁcult to determine the generalizations can be made from
context-driven variables or how the insights gained can help
explain how perturbations affect individual communities (Boyd
and Charles, 2006). Because of this, groundtruthing is an important next step in validating the representativeness of indices as well
as formulate a context in which to apply them.
2.3.2. Step 2: cluster analysis to generate a community typology
To begin the groundtruthing process, we used a cluster analysis
to group communities into a typology based on the results of the
two PCFAs conducted in Step 1. Identiﬁcation of community types
was important because it allowed us to design our ethnographic
data collection in such a way that we could begin to assess external
validity of the quantitative indices. It also served the practical
purpose of reducing the number of communities we would need to
visit in order to capture differences among communities (Smith
et al., 2011).
To develop the typology, we used a non-hierarchical K-means
cluster analysis technique to group multivariate data through a
process of maximizing between-group variability, while

minimizing within-group variability (Smith et al., 2011). The clustering process used component scores derived from the transformed variables used in both the ﬁshery and social PCFAs.
Communities were then grouped into a ﬁxed number of predetermined clusters. This was accomplished by analyzing overall
Euclidian distance from an empirical mean of all cases (communities) and creating “seeds” based on the number of clusters
desired. Seeds selected are as far as possible from the center of all
the cases. Communities were then assigned to their nearest seed
and then reassigned if necessary to reduce within group sum of
squares, minimizing within-group variability (Jain, 2010; Smith
et al., 2011).
Several exploratory cluster analyses were conducted using 7, 15,
20, 25, 30, and 35 clusters. The goal was to determine an appropriate number of clusters that accurately grouped communities
based on our knowledge of Alaska's communities. We examined
the PCFAs component scores in conjunction with the cluster analyses to gather a better picture of what characterized each cluster.
In this case a higher index score equated to a higher inﬂuence of a
particular component, and vice versa. Finding a balanced number of
clusters proved challenging, as a smaller number of large clusters
risked grouping communities that should not be together, while a
large number of smaller clusters could overly disperse communities, impacting their usefulness. The decision of the number of
clusters to create in the analysis was reached by comparing each
iteration of the cluster analysis (i.e., 7, 15, 20, 25, 30 and 35 clusters),
and determining whether communities ﬁt in their respective
clusters based on a review of available literature on community
characteristics, community proﬁles (Himes-Cornell et al., 2013),
and original (untransformed) social and ﬁshery variables (e.g.,
grouping known large multi-species commercial ﬁshing communities together). A degree of researcher interpretation was necessary to determine if there were any glaring errors in delineations,
which might reveal data errors. Ultimately, we decided that an
analysis based on the creation of 25 clusters was most appropriate
and useful (see Table A3).
We identiﬁed at least one community from each cluster that was
inﬂuenced by ﬁshing activity for the qualitative ﬁeldwork phase of
this research. Sample site selection was determined according to
cluster representation, as well as time and budget constraints. An
attempt was made to conduct ﬁeldwork in as many communities as
possible by focusing on communities that spanned all of the clusters but were located within a feasible geographic range. Each
cluster was analyzed to determine which communities were both
geographically close to each other, and the most central in (or
representative of) the cluster (as determined by Euclidean distance
from its center). Ultimately, we selected a total of 13 communities
for the ﬁeldwork component, representing 11 of the 25 clusters.
2.3.3. Step 3: ﬁeld-based groundtruthing
We developed an ethnographic ﬁeldwork protocol using a
multifaceted grounded theory approach. First, a stakeholder analysis was required to identify key informant categories to target for
interviews (Prell et al., 2009; Reed et al., 2006). For each community selected for ﬁeldwork, we gathered historic and contextual
information as a starting point (Himes-Cornell et al., 2013). This
information was independent of the secondary data used in the
creation of the quantitative indices, and was based on a comprehensive search of available literature. Through this, we identiﬁed
expected informant types for each community, including community leaders; commercial, recreational, and subsistence ﬁshermen;
ﬁshery support businesses; and other local businesses and services.
Selected informant types were then compared with relevant aspects presented in the component scores of the PCFAs in order to
conﬁrm that their expertise was relevant to variables that were
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thought to be heavily inﬂuential to the community.
Once informant types were identiﬁed, interview topics were
chosen so that we could undertake ﬁeldwork while possessing an
understanding of salient themes with which to best engage respondents. Available literature was referenced against the PCFA
components to identify themes that could be used as interview
prompts. Recognizing the potential for bias in the initial selection of
interview topics, we included an iterative, soft systems approach to
identifying additional topics while in the ﬁeld (Reed et al., 2006;
Mingers, 1980). Allowing informant-identiﬁed topics to emerge
during the interview process and using them to further inform the
interview process going forward helped correct misinterpretations
of community character and well-being that may have biased initial
selection of the interview topics.
The initial interview topics were adapted into a ﬁeld protocol
that guided open-ended interviews. Topics were categorized into
speciﬁc key-informant protocols based on unique characteristics of
groupings of informants, including commercial ﬁshermen, recreational ﬁshermen, subsistence ﬁshermen, local business owners, and
community leaders. In addition, we developed a general protocol
that included topics to discuss in all interviews. Interview topics are
summarized in Table 1.
Interviewers were allowed a large degree of latitude when
determining the ﬂow and content of the interview. In many cases,
informants were allowed to determine the direction of the interview while the interviewer posed topics ensuring that discussions
addressed themes pertaining to targeted constructs and the informant's relationship with them. As the ﬁeldwork team became
more familiar with locally salient themes, they became more adept
at gathering thematically targeted perspectives while continuing to
build from them. This allowed interviewers to target core themes,
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while continuing to use broad themes so that each informant had
an opportunity to identify new ones.
2.3.3.1. Conducting ethnographic ﬁeldwork. Fieldwork was divided
into three segments that took place between May and September
2013, with each trip lasting between 10 and 16 days. Time spent in
each community was determined according to population, with
larger communities receiving longer visits. Effort was made to
contact key informants prior to arrival so that we would be able to
become quickly oriented with ﬁeldwork sites upon arrival. We used
random sampling, purposive quota sampling and snowball sampling methods to ensure a broad spectrum of informant types were
interviewed. We asked each informant interviewed through the
random and purposive quota sampling techniques to recommend
additional community members who would be able to provide a
useful perspective.
A total of 286 (n ¼ 286) informants were interviewed across
communities; a summary of interviews can be found in Table 2.
Several protocols were administered in situations where a single
informant satisﬁed multiple roles, resulting in an interview protocol tally exceeding the total number of informants (Table 2).
Determining adequate sample size was dependent on the community being studied. For larger communities (N > 200), we
attempted to interview 20e30 informants, while 10e20 interviews
were attempted in communities with populations less than 200
(N < 200). These targets also allowed us to achieve content saturation, as well as take a pragmatic view of what could be accomplished under time and resource constraints. In a review of
available literature, Mason (2010) highlights the diverse opinions
regarding adequate sample size, ranging from a minimum of 15
respondents, to a maximum of 30e50 for grounded theory

Table 1
Topics included for each interview protocol type.
Protocol

Interview topics

General (short form)




































Commercial ﬁshing

Recreational ﬁshing (charters and private anglers)

Subsistence ﬁshing

Local business
City leadership

Characterizing the community
Important issues facing the community
How community has changed over the past 5e10 years
How residents get along and deal with disagreements
Strengths and weaknesses of community
Future of the community
How and where ﬁsh are off-loaded
Fishing supplies bought in and outside community
Relationship between ﬁshermen in community
Changes seen in ﬁshing historically vs. today
Places or occasions where commercial ﬁshermen and/or their families gather
Location of local commercial ﬁshermen's ofﬁcial residence
Description of charter ﬁshing clientele, crewmembers
Relationship between ﬁshermen in community
How catch is used and who it is shared with
Fishing supplies bought in and outside community
Travel needed to purchase supplies
Changes seen in recreational ﬁshing historically vs. today
Importance of recreational ﬁshing to culture of community
Species caught for subsistence locally
Informant role/experience in subsistence ﬁshing
How catch is used and who it is shared with
Distance to ﬁshing grounds
Reason for undertaking subsistence ﬁshing
Places or occasions where subsistence ﬁshermen and/or their families gather
Changes seen in recreational ﬁshing historically vs. today
Goods and services provided or get from local ﬁshermen
Important sources of jobs and income in community
Importance of ﬁshing for the economy and culture of community
Major community ﬁshing-related events
Comparison of current ﬁshing industry compared to historical ﬁshing
Policies in place (at any level of government) to encourage or restrain the ﬁshing industry
Role of climate change and ﬁshing in the community's comprehensive plan
Expected effects of climate change on community
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Table 2
Total number of interviews conducted across interview protocols and communities.

Table 3
Kappa statistic interpretation scale (Landis and Koch, 1977).
Kappa statistic

Agreement

<0
0.01e0.20
0.21e0.40
0.41e0.60
0.61e0.80
0.81e0.99

Less than chance agreement
Slight agreement
Fair agreement
Moderate agreement
Substantial agreement
Almost perfect agreement

applications. However, a range of inﬂuences affected how many
interviews were attained in addition to population size. These
included the availability of venues, weather, timing, community
layout, and the willingness of residents to participate. Thus, in the
tradition of mixed-methods pragmatism, a ﬂexible sampling
method was adopted that responded to conditions present in
sample sites (Giddings and Grant, 2007).
During ﬁeldwork, an effort was also made to assess physical
assets and characteristics of a community. This included an inventory of available services and infrastructure as well as a photo
survey. Some elements of community infrastructure were included
in the original dataset; however, the ground assessment aided in
validating data and improving quality. Photo surveys targeted elements of the community that we thought to be unique or important
to its character. These included culturally deﬁning elements (e.g.
locally produced artwork, landmarks), community style or aesthetics (e.g. community centers, unique or deﬁning architecture),
ﬁsheries-related infrastructure (e.g. harbors, docks, seafood processors), physical landscape (e.g. natural spaces, topography), and
other elements that helped characterize the community (e.g.
community message boards). In addition to informing and supplementing data, photo accounts aided us in assessing the overall
physical condition of the community. Finally, workshops were held
in communities where interest was expressed. In addition to
familiarizing community members with the research, these workshops provided an opportunity to collectively discuss and reﬁne the

interview topics.
2.3.4. Step 4: development of a qualitative comparison measure
Field visits to the 13 communities involved either two or three
independent researchers. Following completion of the ﬁeld visit,
each researcher was asked to assign subjective rankings for each
community based on interviews and personal observations in the
community. Subjective rankings were based on categories matching the individual index components (factors) identiﬁed through
the two PCFAs (see the ﬁrst column of Tables 4 and 5 for these
factors). The magnitude of these ranks was categorized and coded
numerically as follows: “high” ¼ 3, “medium” ¼ 2 and “low” ¼ 1. For
example, if a team member perceived that a community had high
levels of poverty (e.g., high unemployment, poor living conditions),
than he or she would assign a rank of 3 to the corresponding
“poverty” construct, and so on.
2.3.5. Step 5: statistical assessment of construct reliability
The qualitative ranking method described in Step 4 generated
two or three independent ranks per qualitative category per community, depending on the size of the research team during the ﬁeld
visit to each community. We tested for the consistency of these
rankings using an inter-rater agreement test in order to determine
the level of construct reliability of the qualitative comparison
measure.
Inter-rater agreement is commonly assessed using one of the
following statistical tests: percentage agreement, correlation statistics (e.g., Pearson's r, Spearman's rho), or Cohen's kappa.
Following Jacob et al. (2010, 2013), we selected a weighted Cohen's
kappa statistic ðb
k Þ to measure the degree of consistency between
the qualitative ranks of multiple team members (Cohen, 1960,
1968). This was chosen over a simple percent agreement because
it produces a more conservative measurement by adjusting for
agreement due to random chance. Weights were assigned
depending on how far apart team members' ranks were, with less
weight given to pairings that were farther apart. Rather than simply
testing for perfect agreement, this allowed us to incorporate a
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Table 4
Social vulnerability principal components factor analysis (Armor's Theta ¼ 0.959).
Component constructs

Five highest loading variables

Eigenvalue

% Variation explained

Cum. % Variation explained

Community size

Total employment
Peak quarterly# of workers
Population
Total households
# of workers employed in all four quarters

15.88

20%

20%

Infrastructure

Clinic present
Water services
Sewer services
Post ofﬁce present
Piped water utilities

8.87

11%

32%

Rural/village character

Avg. household size (2005e2009 ACS)
Avg. household size (2000 Census)
% Population under 18
Alcohol control laws
% Speaking primary language other than English

7.56

9%

41%

Poverty

%
%
%
%
%

Living below poverty line (per capita)
Families living below poverty line
Households earning under $10k
Unemployed
Occupied households lacking plumbing

7.17

9%

50%

Transient population

%
%
%
%
%

Living in another country one-year prior
Living in another state one-year prior
Population black or African American
of households renting
Living in same house one-year prior

3.30

4%

54%

Foreign Born Asian population

% Foreign born population
% Population Asian

3.24

4%

59%

Retirees/low female workforce

%
%
%
%
%

3.04

4%

62%

Households with 65 or older resident
Receiving social security
25 and older with less than 9th grade education
Retired
Employed females 16 and over

degree of agreement which is useful when considering the subjective nature of qualitative ranking (Viera and Garret, 2005).
The weighted Cohen's kappa statistic comparing two individual
raters (referred to above as team members) is calculated by taking
percentage of observed agreement (Pa) and subtracting expected
random chance agreement (Pe), divided by 1 minus expected
random chance agreement, such that:

b
k¼

Pa  Pe
:
1  Pe

(1)

As there are three categories (k ¼ 3) that a rater can choose
(high, medium, low), agreement is weighted among raters based on
their strength of agreement using:


uij ¼ 1 

ji  jj
k1


(2)

where i and j index the scores (high ¼ 3, medium ¼ 2, low ¼ 1) for
any pair of raters. Perfect agreement (e.g. high/high) was assigned a
weight of 1, partial agreement (e.g. high/medium) was assigned a
weight of 0.50, and poor agreement (low/high) was assigned a
weight of 0. This allowed for the inclusion of partial agreements
when they otherwise would have been excluded. The percentage of
observed agreement is:

Pa ¼

k X
k
X

uij pij ;

(3)

i¼1 j¼1

where pij is the percentage of ratings i by rater 1 and j by rater 2

(Fleiss et al., 2003). The expected random chance agreement is:

Pe ¼

k X
k
X

uij pi pj ;

(4)

i¼1 j¼1

P
P
where pi ¼
pij and pj ¼
pij .
i
For each j community, each
team member's qualitative ranks
were compared against each other using this weighted kappa to
produce a measure referred to as “inter-observer reliability.” Since
Cohen's kappa is a two-rater test, it was performed two to three
times for each community depending on how many team members
were at a given site. If observers were not in adequate agreement
(low construct reliability), then results from the construct validity
test (Step 7) for that community were determined as inconclusive
due to poor reliability of qualitative observations. To be considered
adequate, an average kappa statistic of at least 0.20 was required
across pairs of observers. In addition, the p-value associated with
the kappa statistic must be below 0.05 in order to be considered
statistically signiﬁcant (Viera and Garrett, 2005). Landis and Koch
(1977) provide a useful scale for kappa interpretation in which a
kappa statistic of 0.20 or greater signiﬁes an acceptable amount of
agreement (Table 3). With relatively few sets of observations to
compare, at least one test of team member agreement had to
produce statistically signiﬁcant results for an average kappa statistic to be accepted and used in Step 7 (i.e., the ﬁnal assessment of
the quantitative indices' construct validity). Justiﬁcation for this is
based on the fact that with fewer observations, each observer
carries more weight. For example, in cases where there were three
sets of observations, one statistically signiﬁcant result accounted
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Table 5
Fishery involvement principal components factor analysis (Armor's Theta ¼ 0.975).
Component constructs

Five highest loading variables

Eigenvalue % Variation
explained

Cum. % Variation
explained

Fishery participation (total)

Vessels homeported
Vessels owned by residents
Crew licenses
Total CFEC permits ﬁshed
Total CFEC permit holders

15.91

22%

22%

Fishery participation (per capita)

FFP permit holders
Sableﬁsh IFQ account holders
Vessels owned by residents
Vessels homeported
Halibut IFQ account holders

11.27

15%

37%

Crab, AFA, and FPP

Crab permits ﬁshed
Crab permits held by residents
Crab IPQ account holders
AFA permit holders (per capita)
AFA permits ﬁshed (per capita)

8.38

11%

49%

Sportﬁshing (per capita)

Sport ﬁsh licenses sold
Sport ﬁsh licenses held

3.80

5%

54%

FPP (per capita) and Seat Otter Subsistence (per capita)

FPP permits used
FPP permit holders
# of sea otters harvested

3.73

5%

59%

Landings (per capita), Vessels (per capita), and Processors (per
capita)

Vessels making landings
# of shoreside processors receiving
landings
Total net pounds landed
Total ex-vessel value of landings

3.43

5%

64%

3.34

5%

68%

2.85

4%

72%

Marine Mammal (per capita) and Salmon Subsistence (per capita) Marine mammals harvested
Subsistence salmon permits returned
Marine mammal pounds harvested
# of subsistence salmon harvested
Federal Crab Permits (per capita) and Beluga Subsistence (per
capita)

Crab permits ﬁshed
Crab permit holders
Subsistence beluga harvested

Note: If “per capita” is listed next to a construct in column 1, assume all variables related to that construct are measured as such; otherwise, individual per capita variables will
be listed as such in column 2.

for 66% of observations (or 2 out of 3 observers).
Finally, we tested how consistently the team members were
cognitively framing each of the individual constructs across communities. If interviewers had not been cognitively framing constructs in ways that were compatible with each other or in relation
to the quantitative indices, their qualitative ranks would not be
commensurable. In theory, if team members were conceptualizing
constructs in ways consistent with each other, then very little
variation would be seen when comparing team member agreement
on that construct across each community. For example, if team
members A and B both agreed that poverty was low in community
X, then they should be able to apply the same assessment criteria
when observing conditions of poverty in community Y. However, if
while in community Y, team member A assigns a rank of low, while
team member B assigns a rank of high, then there is a breakdown of
conceptual consistency and we must re-examine how we are
framing poverty.
We conducted a construct reliability test across team members
for each individual construct, as opposed to each sample community (as described above). Again, we calculated a weighted Cohen's
kappa statistic based on paired ranks provided by each researcher.
In this analysis, constructs were the unit of analysis instead of
communities, and the same acceptance parameters were used for
the kappa statistic as for the previous tests. This test allowed us to
determine whether it was appropriate to perform the construct
validity test in Step 7 (below). If team members were conceptualizing constructs (e.g., poverty) in ways that were incommensurable,

then it may not be appropriate to use these qualitative rankings in
the analysis.
2.3.6. Step 6: development of a comparable ranking system for
quantitative index components
Following the magnitude scale used for the qualitative constructs, the well-being component scores for each community were
again ranked “high” ¼ 3, “medium” ¼ 2, or “low” ¼ 1. While the
quantitative indices are all mean zero and standard deviation one,
many index scores were positively skewed; therefore, we used a
Jenks natural breaks classiﬁcation method to prevent a misleading
number of communities assigned with “low” ranks across indices
(ESRI, 2011). This method is similar to a single dimension K-means
cluster analysis, assigning index scores to the three possible
ranking groups based both on their magnitude and their relationship to each other.
2.3.7. Step 7: statistical assessment of convergent construct validity
To assess the construct validity of the quantitative indices, we
examined convergence between quantitative and qualitative
rankings by measuring inter-rater agreement with a weighted
Cohen's kappa test (Jacob et al., 2010, 2013). Multiple two-rater
weighted kappa statistics were calculated for all 13 sample communities (StataCorp, 2011). Like the inter-observer agreement
(construct reliability) examined in Step 5, this test assessed the
degree to which two observations converged on a single conclusion
(McHugh, 2012). However, instead of measuring agreement
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between team member's rankings, this time the two-rater
weighted kappa statistic was used to compare each team member's qualitative ranks with the communities' corresponding
quantitative ranks in order to determine the degree of agreement,
and thus how well the quantitative index scores reﬂect reality.
Again, acceptable inter-observer agreement had to have been
reached in Step 5 in order for this test to proceed.
As with the previous test, if at least one test result was statistically signiﬁcant then the kappa statistics from each test for that
community were averaged to create a single composite kappa
(Conger, 1980). This averaged kappa was then compared against the
Landis and Koch scale (Table 3) in order to determine the construct
validity of the well-being index associated with it. This scale
allowed us to determine the degree of representativeness a
particular index possessed. Communities with an average kappa
statistic below 0.20 or a kappa statistic that was not statistically
signiﬁcant (p-value > 0.05) were determined to have index scores
with poor or questionable construct validity (Viera and Garrett,
2005). This method adopts a slightly different approach than the
inter-observer reliability test described in Step 5, in that in statistically results do not automatically discount the construct validity
test for that community. This is due to the assertion that if team
members were in acceptable agreement, then their observations of
reality are accurate, thus negating the difference between poor
agreement and agreement due to random chance.
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processors, marine mammal and salmon subsistence, and federal
crab permits/beluga harvests. The social components were intended to capture a snapshot each community's overall (objective)
social well-being, while ﬁshery involvement variables were intended to measure dependence on, and engagement in, commercial,
recreation, and subsistence ﬁshing activities. Component categories were selected based on groups that were loaded heavily
toward a single factor. Construct names were then chosen to best
describe the variables included in each factor.
3.2. Construct reliability test
Overall, construct reliability was fairly consistent (Table 6). Of
the 19 constructs, only two were considered inconclusive
(p < 0.05); low female workforce and salmon subsistence. Of the
average kappa values that produced statistically signiﬁcant results,
only beluga harvesting had a kappa that fell below 0.20 and was
determined to have slight agreement. By assessing these results, we
can determine constructs that may warrant further investigation in
terms of how we are deﬁning them. Ultimately, constructs with
slight or inconclusive agreement may impact results of the interobserver reliability tests by confusing real world conditions with
team members’ personal interpretation of those conditions.
Therefore, this test can act as an initial diagnostic of the overall
method by highlighting differences in the cognitive processes that
provide the foundation for qualitative ranking.

3. Results
3.1. Quantitative indices

3.3. Comparing qualitative and quantitative rankings e convergent
construct validity test

Ultimately, the PCFAs conducted in Step 1 created seven components of social vulnerability explaining 62% of variance; and
eight components of ﬁshery dependence explaining 72% of variance (Tables 4 and 5). The social components were labeled as the
following: community size, infrastructure, rural/village character,
poverty, transient population, foreign-born/Asian population, and
retirees/low female labor force participation. Fishery involvement
components were then labeled as the following: ﬁshery participation, ﬁshery participation per capita, crab/American Fisheries Act
(AFA)/Federal Processing Permits (FPP), sportﬁshing participation,
FPP per capita/sea otter subsistence, local landings/vessels/

The results of the inter-observer reliability and ﬁnal construct
validity tests are found in Table 7. Indices for two communities,
Seldovia and Dillingham, failed to produce statistically signiﬁcant
results in either or both of the inter-observer reliability and
construct validity tests, and were given inconclusive designations.
Indices for ﬁve communities, Kodiak, Naknek, Ouzinkie, Port Lions,
and South Naknek, exhibited poor construct validity either due to
low average kappa statistic or high probability of agreement being
attributed to random chance (i.e., p-value > 0.05). Indices for six
communities, Aleknagik, Kenai, King Salmon, Port Graham, Sand
Point, and Soldotna, exhibited fair or higher construct validity,

Table 6
Results of the construct reliability test.

Social construct
Community Size
Infrastructure
Rural/Village Character
Poverty
Transient Population
Foreign Born Asian Population
Retirees
Low Female Workforce
Fisheries involvement construct
Fishery Participation
Crab, AFA, and FPP
Sportﬁshing
Processor Activity
Sea Otter Harvesting
Perceived Amount of Landings
Vessels Located in Community
Marine Mammal Harvesting
Salmon Subsistence
Number of Crab Permits
Beluga Harvesting

P < 0.05*

Average kappa

Rank

Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

0.42
0.52
0.74
0.48
0.31
0.55
0.22
0.04

Moderate Agreement
Moderate Agreement
Substantial Agreement
Moderate Agreement
Fair Agreement
Moderate Agreement
Fair Agreement
Inconclusive

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes

0.52
0.42
0.37
0.62
0.26
0.75
0.51
0.24
0.05
0.36
0.19

Moderate Agreement
Moderate Agreement
Fair Agreement
Substantial Agreement
Fair Agreement
Substantial Agreement
Moderate Agreement
Fair Agreement
Inconclusive
Fair Agreement
Slight Agreement

*P-values were not averaged. If at least one test produced a statistically signiﬁcant result of P < 0.05, then the corresponding kappa was accepted.
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Table 7
Results of inter-observer reliability and convergent construct validity tests.
Inter-observer reliability test

Construct validity test

Result

Community

Average Kappa

P < 0.05*

Average Kappa

P < 0.05*

South Naknek
Soldotna
Seldovia
Sand Point
Port Lions
Port Graham
Ouzinkie
Naknek
Kodiak
King Salmon
Kenai
Dillingham
Aleknagik

0.5959
0.5056
0.2083
0.3638
0.3982
0.7121
0.5552
0.2294
0.6154
0.4526
0.2091
0.0796
0.5291

Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

0.11
0.44
0.20
0.41
0.11
0.34
0.21
0.15
0.06
0.37
0.32
0.06
0.36

Yes
Yes
Yes
Yes
No
Yes
No
No
No
Yes
Yes
No
Yes

Poor Construct Validity
Moderate Construct Validity
Inconclusive
Moderate Construct Validity
Poor Construct Validity
Fair Construct Validity
Poor Construct Validity
Poor Construct Validity
Poor Construct Validity
Fair Construct Validity
Fair Construct Validity
Inconclusive
Fair Construct Validity

*P-values were not averaged. If at least one test produced a statistically signiﬁcant result of P < 0.05, then the corresponding kappa was accepted.

resulting from a statistically signiﬁcant kappa statistic of 0.20 or
greater.
3.4. Preliminary assessment of external validity
Results of the construct validity assessment were inconsistent
across communities that possess distinct characteristics. This is
true both of index components that exhibited high or moderate
construct validity, as well as those possessing low construct validity. This suggests that the objective quantitative indices possess
only a moderate degree of external validity related to how well they
represent real-world conditions in distinct community types.
However, this external validity assessment is not conclusive given
that only 7 of the 25 distinct community types were included in
groundtruthing data collection. However, the method presented
here could be expanded to test across a greater spectrum of community types.
4. Discussion
The methods described here aim to establish a rapid ethnographic assessment methodology to begin to test the evidential
validity of quantitative indices. Speciﬁcally, we employed tests of
construct and external validity. A ﬁrst step in external validation
was accomplished by selecting representative communities for
groundtruthing ﬁeldwork using a community typology generated
using cluster analysis. Construct validity was assessed by testing for
convergence with an independent qualitative comparison measure
of well-being derived from groundtruthing ﬁeldwork.
Ultimately, the results gave a mixed impression of the validity of
the indices as an attempt to provide insight into community wellbeing. Objective well-being is very place-speciﬁc, and it will always
be a challenge to design a generalized measure. It is also a nuanced
construct, and it appears that broadly applied metrics may not
adequately describe conditions that are place-speciﬁc in scale. This
does not necessarily negate the usefulness of the indices developed
in Step 1. Application of this validation method helps us identify
components that fall short when applied broadly, as well as those
which work well at the place level. Moreover, this form of rapid
assessment allows researchers to not only address validity concerns, but to determine conceptual or geographic areas where
additional research effort is needed. This could include additional
ﬁeldwork in a community or representative cluster of communities,
or modiﬁcation of a particular construct so that it may provide
better insight into community well-being.
During the groundtruthing process, challenges and limitations

emerged throughout each phase. These limitations and caveats
must be addressed in order to better understand the methodology's
strengths and weaknesses. Overall, time and resources available
presented the largest challenge to conducting ﬁeldwork in each
location. Depending on respondents' willingness to participate, it
was sometimes difﬁcult to build rapport when time in a community
was limited. Some respondents distrusted the team member's
motivations or were hesitant or unwilling to converse with us
regarding subjects that they found sensitive. Others would only
allow us limited access to their perspectives, sometimes cutting
interviews short. While these challenges were present in most
communities, they were manageable and did not inhibit our ability
to conduct research in any of the sample sites. However, inconclusive results in some communities may have been due to data
limitations.
The complexity of the groundtruthing process was of concern as
well, and it was often challenging for two to three researchers to
conduct interviews using an iterative and adaptive process while
maintaining consistent interview styles, especially given the semistructured nature of the interviewing methodology. However, this
is a trade-off we wanted to make in order to take advantage of
interviewee experiences that were slightly tangential to our formal
interview topics. While research conditions at times were less than
ideal, pragmatism dictated that research should be adaptive and
ﬂexible, working with what is available to produce the best possible
results (Giddings and Grant, 2007; Glaser, 1992; Heath and Cowley,
2004).
Interpreting results from the PCFAs also produced challenges for
ranking qualitative constructs. In several instances latent components that emerged in the PCFAs were inﬂuenced by redundant or
seemingly unrelated variables. Because of this, some components
either seemed duplicative (e.g., “crab, American Fisheries Act, and
Federal Processing Permits” and “number of crab permits” constructs; refer to Table 5), or were difﬁcult to separate from each
other for the purpose of qualitative ranking or to observe during
ﬁeldwork (e.g., “retirees/low female workforce; ” refer to Table 4).
Interpreting factor loadings presented a unique challenge when
seemingly disparate variables combined into the same component.
In addition, it was difﬁcult to categorize components into constructs in ways that would be easily discernible in the ﬁeld. We
dealt with these challenges by categorically separating such components into two constructs before ranking them as qualitative
measures (e.g., separating “retirees” from “low female workforce”).
When the time came to compare qualitative and quantitative ranks
from each individual researcher, the constructs were condensed
back to their original components using a simple modal response
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method similar to that used by Jacob et al. (2013). This conservative
approach allowed for identical ranks for each construct to be preserved, while those that differed regressed to a more neutral rank.
For example, if a researcher gave a ranking of “high,” or “medium”
to the “retirees” qualitative measure, and ranking of “low” for the
“low female workforce” qualitative measure, then the condensed
qualitative rank of “medium” would be used for comparison with
the quantitative component.
In terms of the construct reliability test (inter-observer agreement), constructs that tested either as not reliable or inconclusive
were also among those concepts that were the hardest to distinguish based on visual inspection of the community and/or may
have only been recorded as an interview topic by a single interviewer (or none at all). Identifying potential weaknesses and
strengths in qualitative observations allowed us to identify which
constructs may need additional framing and reﬁning, and guide
inclusion of appropriate caveats when presenting results. The
presence of three inconsistently framed constructs does not
discredit results of the other tests since the majority of constructs
were found to be reliable. Identiﬁcation of inconsistent constructs
can help us improve the quantitative indices in the future. Moreover, identifying speciﬁc problematic variables in the indices provides important context when looking at construct validity because
it can challenge positivist assumptions pertaining to observations,
at least in relation to those speciﬁc components. Conversely, inconsistencies may reﬂect insufﬁcient qualitative data, which would
support additional scrutiny when developing qualitative comparison measures, as well as warrant further study into those particular
conceptual areas.
For example, team member A may have given a rank of 2 to
beluga subsistence in Aleknagik based on interviews with residents
who described belugas traveling up the Wood River, while team
member B may not have interviewed anyone who described belugas as being an important subsistence resource, thus giving a rank
of 1. This shows how agreement can hinge on the quantity of interviews and emphasizes how important reaching a saturation
point is for gathering reliable qualitative data. The point at which
qualitative data has reached a point of saturation is often determined during the coding process (Guest et al., 2006), although it
can also be assessed ad hoc while in the ﬁeld. In addition, within
the context of construct ranking, it can be assumed that highly
salient themes have a better chance of emerging during interviews;
therefore frequency and detail of those themes can be used as a
barometer for relative importance in the community. Returning to
the beluga subsistence example, if beluga subsistence is truly
important to Aleknagik as a whole, then the chance of beluga
harvesting being mentioned during interviews is increased by virtue of it being a salient theme. As long as there is an adequate
sample size, then it can be determined that relative importance is
tied to how often the topic is introduced. Taking into account the
inter-observer reliability test described in the methods Step 5, this
means that team member A's rank of 2 and team member B's rank
of 1 are in fact both an accurate reﬂection of reality as they experienced it through their interviews (again assuming that multiple
descriptions of phenomena can exist without being in
contradiction).
While the inter-observer reliability test offered reassurance that
constructs were mostly being framed in similar ways, it did not
account for the larger issue of whether or not team members were
framing constructs in ways compatible with the quantitative
indices overall. This issue arises from the fact that while component
scores were ranked in relation to all 284 communities used in the
PCFA (Methods Step 1), the reference scale available to team
members was limited only to the communities they visited. Control
for this is then dependent on how representative community
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clusters are (Methods Step 2), as well as the number of clusters
visited during ﬁeldwork (Methods Step 3). Since only 11 out of 25
clusters were visited, these potential impacts on testing construct
validity (Methods Steps 4 through 7) must be recognized.
5. Conclusion
The primary goals of this paper are 1) to develop a rapid
assessment methodology for validating a speciﬁc set of quantitative
indices of ﬁshing community well-being using ethnographic data
collection and 2) to present a methodology that can be used more
broadly to validate quantitative indices. The groundtruthing
method presented here is a rapid qualitative assessment methodology which allows for development of a qualitative comparison
measure that can be used to begin testing for convergent construct
validity and external validity of quantitative indices. This rapid
assessment allows researchers to critique how quantitative indices
reﬂect individual communities, and perhaps predict their validity
within a larger cluster of related communities. The method is an
important ﬁrst step in assessing the validity of quantitative indices.
As an illustration of this method, we have applied it to the
quantitative indices developed by NMFS’ social scientists for Alaska
ﬁshing communities. Identiﬁcation of several inconsistent index
components, both in terms of construct reliability (across researchers), construct validity (between quantitative and qualitative
measures), and external validity (across communities), highlights
the importance of further theoretical development of these
particular elements of the well-being construct prior to their
application in decision-making or trend analysis. Application of this
methodology to indices and indicators developed in other research
contexts and types of communities has the potential to highlight
similar areas where improvement is needed.
This index validation method reveals instances in which quantitative indices may have been inadequate at describing local conditions related to vulnerability and resilience. For example,
although results from 7 of the 13 communities exhibited poor or
inconclusive external validity, it does not necessarily provide
conclusive evidence that the method used in building the indices is
inherently ﬂawed. Communities are diverse and making generalizations on a macro scale is difﬁcult. Context plays an important
role in validity (Guhn et al., 2011), and a variable that adequately
represents an index construct for one community or case may not
be acceptable for another. The rapid assessment methodology
outlined in this paper allows researchers to identify strengths and
weaknesses within such indices themselves, and thus direct efforts
towards uncovering why an index worked for one community, but
not another.
Groundtruthing ﬁeld methods thus serve multiple purposes. In
addition to allowing for the development of a qualitative comparison measure that enables researchers to test for convergent
construct validity, the qualitative data can provides meaning and
context that can help researchers understand why certain index
components failed to demonstrate sufﬁcient construct and/or
external validity. This index validation test afﬁrms that it is not
enough to simply create an index of community well-being, since
that index requires place-speciﬁc meaning if it is to be used in
explaining real-world phenomena or projecting community-based
responses to SES-directed perturbations. Moreover, a detailed
exploration of how qualitative constructs link broadly derived
indices with more nuanced characteristics found in individual
communities can assist in determining the usefulness of such
indices as a management tool.
The results and discussion presented in this paper set the stage
for a detailed content analysis that can inform additional theoretical development and reﬁnement of all stages of NMFS’ index
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development methods, including selection of variables, PCFA,
cluster analysis, and qualitative comparison, as well as further
assessment of construct validity, through detailed content analysis
of qualitative interview data collected during ﬁeldwork. To provide
better context for interpretation of our quantitative indices, future
work will include an intensive content analysis of transcripts and
ﬁeld notes collected in Step 3. The rapid assessment described in
this paper will also support the process of content analysis through
identifying constructs that were both contentious among the
research team members, and/or poorly understood in terms of their
relationship to the indices. Further, the results provide substantial
evidence for the importance of groundtruthing quantitative indices
in general so they may be better calibrated to reﬂect the communities or speciﬁc cases they seek to measure.
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