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Abstract

Thanks to the modern ICT, social knowledge creation and dissemination has reached new frontiers of
ease, accessibility and velocity. This raises questions of quality and validity of knowledge created in open
online knowledge communities. Multiple models of knowledge evaluation in open online communities
have been proposed but a general conceptual framework is still lacking. We develop a concept of Social
Knowledge Artifact (SKA) and integrate it with the notion of intersubjectivity in the social systems of
knowledge creation and refinement. Further, we outline a conceptual model of SKA evaluation that
combines the constructs of the artifact attainment, artifact controversy, author self-assessment and
reviewer bias. Our future research entails development and empirical testing of the research model and
proposing recommendations for the design of information systems to support social knowledge creation
and refinement.

Keywords

Intersubjectivity, knowledge community, knowledge artifact, peer review, bias, controversy.

Introduction

Modern Information and Communication Technologies (ICT) change the way knowledge is created,
accessed and evaluated. Anyone with access to the internet can produce new or modify information and
instantly share it with virtually the entire world. With the rapid emergence of online knowledge creation
communities and the increasing openness of authorship, knowledge has changed from a closely guarded
“walled garden” into an open “public commons”. Open knowledge creation concepts are receiving
increasing attention under such labels as “commons-based peer production” (Benkler 2006), “the wisdom
of crowds” (Surowiecki 2004), and “open access movement” (Hardaway and Scamell 2012).

This shift raises interesting questions about the validity, accuracy and utility of socially created and
socially evaluated knowledge, particularly the resolution of questions regarding facts, opinions, values and
beliefs that may or may not be shared by the entire community. For example, a Wikipedia article
reflecting current knowledge about a certain topic is co-created, co-evaluated and maintained by the self-
organized community interested in knowledge on that particular topic (Dede 2008). Such knowledge
creation and refinement is a social process of learning and interaction in a situated context that benefits
both the authors and reviewers. The quality and usefulness of such representations of knowledge,
however, varies. Therefore, a diligent user of information disseminated through the social media should
be concerned about its source. Social knowledge creation and refinement inevitably relies on social
processes of learning and evaluation.

Previous research has identified social evaluation as a potentially effective system for assessing and
assuring the quality of co-created knowledge artifacts. While much research has focused on social
construction of meaning and the benefits of technology-mediated contextualized learning and decision
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making in web-based communities (Brown, Collins and Duguid, 1989; Dede, 2008; Miranda and
Saunders, 2003), relatively little research attention has been directed towards the evaluation of social
knowledge artifacts (SKA) that are widespread and becoming widely-accepted as sources of knowledge.
We base our definition of knowledge artifact on the notion of cognitive artifacts - things that help us
understand and perform tasks (Norman, 1991; Heersmink 2013; Salazar-Torres et al. 2008; McInerney
2002). Our interest in this paper is with SKAs -- representations of knowledge that are produced in social
systems of interaction through social processes of learning and evaluation. A number of approaches to
quality assessment of knowledge artifacts based on social evaluation have been proposed separately in
education (Topping 1998, 2009), scholarly publishing (Hardaway and Scamell 2012; Mizzaro 2003),
online encyclopedias (Cusinato et al. 2009), and online product reviews (Lauw et al. 2008). These
contextualized models are special cases. A high-level conceptualization of the social evaluation domain is
needed to gain a more general understanding of the problem and possible solutions.

The purpose of this research-in-progress paper is to outline a conceptual framework for social evaluation
of SKAs as an intersubjective quality assessment mechanism, i.e. the mechanism that relies on shared
understanding that emerges from subjective experiences and evaluations of multiple individuals (Schutz
1967).

We pose the following research questions that we intend to answer as we progress through this research:
“How can social evaluation be systematically used to facilitate creation and refinement of knowledge
contributions? How can we model knowledge creation, evaluation and refinements as an intersubjective
social process?” The framework is meant to serve as a foundation for both academics and practitioners to
research and design quality assessment and assurance mechanisms for SKA. Our study contributes to
current understanding about social knowledge creation and evaluation process increasingly prevalent on
the web and provides a systematic method to evaluate and improve the processual development of SKA in
such communities. Eventually, these efforts should lead to a self-sustaining quality improvement
paradigm for social knowledge creation and refinement. In particular, the new approach will reduce the
amount and circulation time of inaccurate information.

Literature Review and Theoretical Foundations

In building our conceptual framework for social evaluation of knowledge artifacts, we draw from several
research streams. In particular, the literature on social construction of knowledge is used to define the
central concepts of our framework. To define the relationships among ontological elements, we studied
social evaluation models in peer assessment in education (Topping 2009), peer reviews in scholarly
publishing (Mizzaro 2003), quality assurance in open knowledge repositories (wikis, online product
reviews, blogs, etc.) (Cusinato et al. 2009), and social evaluation (Lauw et al. 2008, Uebersax 1989). The
commonalities in these models are combined with to the collective action model of institutional
innovation (Hargrave and Van de Ven 2006) to build ontological and epistemological foundations of a
unified conceptual framework for social evaluation of knowledge artifacts.

Knowledge Community, Knowledge Building, and Knowledge Artifacts

One important concept for understanding knowledge creation at the social level is knowledge community.
It formed “when a relatively stable structure of meaning is established”, and that “reproduces itself
through continuous regeneration of meaning” (Tuomi 1999, p. 109). A knowledge community engages in
activities of knowledge building that refers to social construction of knowledge by active sharing,
discussion and negotiation among participants (Scardamalia and Bereiter 1994). Knowledge building
works through the production and continual improvement of ideas valuable to the community. As a part
of broader cultural efforts, communal knowledge is greater than the physical sum of individual
contributions (Scardamalia and Bereiter 2003). Knowledge is commonly socially constructed through
collaborative efforts toward shared objectives or through discourse evoked by differences in perspectives

(Pea 1993).
For personal and subjective knowledge to be shared, it needs to be “expressed, described, or represented
in some physical way, as a signal, text, or communication” (Buckland 1991, p. 2). Communicating

knowledge is a process, but in order to capture and share knowledge conveniently, its representations are
placed into a storage and retrieval system (ranging anywhere from tribal collective memory or papyrus to
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a file on a hard drive or in the cloud). From the knowledge management perspective, if knowledge is
articulated and presented in the symbolic form of words, graphics etc., it becomes explicit knowledge that
can be shared, manipulated, and stored (Alavi and Leidner 2001; Nonaka and Von Krogh 2009). “Things”
that represent knowledge are known as knowledge artifacts (Salazar-Torres et al. 2008; McInerney 2002).
A knowledge artifact (KA) is “an object that conveys or holds usable representations of knowledge”
(Holsapple and Joshi 2001, p. 46). From the knowledge building perspective, KA is a unit supporting the
knowledge building processes. It is a carrier of knowledge that supports its sharing (Nonaka 1994) and as
such it contributes to the evolution of the knowledge community by supporting its natural learning
processes through social construction of meaning (Miranda and Saunders 2003). It is one of the basic
components characterizing knowledge flows within an organization or a community (McInerney 2002).

KA as a unit of creation, exchange and storage of explicit knowledge is the key concept of our framework.
It is widely used in the literature of knowledge management and artificial intelligence. We identify the
following minimal set of KA attributes: author, purpose (intended use), content, medium/format, context
clues (timestamp, physical or virtual location, title/keywords), and intended audience (Seiner 2001).
Various types of KAs exist, but the ones of particular interest for this research are social knowledge
artifacts (SKA) created through iterative and cyclical process of authorship and reviewership in which KAs
are created, refined and published. Examples of such SKAs include academic papers, artwork, software,
and intellectual contributions shared through social media (e.g., online forums, blogs, wikis) in any
format (text, image, audio, video, etc.). Every SKA has an author (individual or collective) and a purpose
(ranging from practical problem solving to academic inquiry to contemplation). For a SKA to be socially
valuable, its purpose needs to be shared by a knowledge community. SKAs incorporate competencies and
experiences of authors in different spheres, characterized by specific language (McInerney 2002) or
framing (Hargrave and Van de Ven 2006). Moreover, in social knowledge creation, an author may act as a
reviewer, and a reviewer may act as an author. In other words, the creation of a SKA is guided by the
context which determines roles, relationships, expectations, and interpretations. In our research, we look
at the phenomenon of intersubjectivity in social knowledge creation and refinement. Therefore, we are
interested in how the performance of a contributor and the quality of SKA is determined through
interactions of perceptions of authors and multiple users and reviewers, and whether self-perceptions
match perceptions of others.

Assessment, Attainment, Objectivity, Subjectivity, and Intersubjectivity

To be socially valuable, a SKA needs to have certain goodness (or efficacy). Users of a SKA (its
“readership”) use the SKA to achieve a purpose and discover its utility and quality. Utility signifies
practical benefits of solving a problem regardless of its internal construction (Salazar-Torres et al. 2008).
Quality, on the other hand, describes whether the KA is “well done” regardless of its practical benefits
(McInerney 2002). For an academic paper, for example, quality can be interpreted as rigor, while utility
connotes with relevance. A SKA has utility and is of quality when, as a whole, it contains good knowledge
presented in a good form, which are accepted, desired or admired by the intended “readership”. Utility
and quality are users’ latent perceptions but they can be captured through reflective construct of
attainment, which, when measured on a scale, is an observable variable. In other words, utility and
quality reveal themselves through assessment of a SKA by its “readership” making judgments about SKA’s
utility and quality (Mizzaro 2003).

Assessment is the process of judging, i.e. analyzing, evaluating and documenting goodness of a SKA as its
attainment. The notion of assessment has been developed extensively in education literature. Formative
assessment serves the purpose of helping the creator refine the artifact and improve competency through
learning (Crooks 2001; Huhta 2008). Summative assessment expresses the attainment of the artifact or
creator competency in some form of a measure, such as ranking, rating or a score (Shepard 2007; Topping
2009). Thus, the purpose of evaluations is to facilitate improvement of goodness of a SKA as a learning
process (through feedback) and to inform the community about the qualities of the SKA based on the
expertise, experiences and perspectives of multiple reviewers.

The main goal of assessing a SKA is to obtain an unbiased measure of its attainment, i.e. the evidence of
its goodness. One way to assess a SKA’s attainment is to compare it to a set of objective criteria of
goodness. Objective assessment assumes a single accurate (good) answer or a task outcome. If such
criteria are available, the goodness of the SKA is viewed as correctness, accuracy, or validity. Objective
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and unbiased assessment can be accomplished only if the SKA results from a simple task. A simple task,
by definition, has a straightforward desired outcome and a single solution scheme (Zigurs and Buckland
1998). Consequently, a non-conflicting set of goodness criteria can be applied to validate a simple-task
SKA. Most SKAs, however, are very complex in nature because they emerge as outcomes of complex tasks.
Complex tasks are characterized by various combinations of complexity attributes, such as outcome
multiplicity, solution scheme multiplicity, conflicting interdependence, and solution scheme/outcome
uncertainty (Campbell 1988). Academic papers, wiki contributions, Google knols, essays and artwork are
but a few examples of complex task SKAs. The competencies of dealing with complex tasks require a
combination of explicit and tacit knowledge (Nonaka and Von Krogh 2009). Criteria of goodness of such
KAs are typically multiple, conflicting and often tacit. The same SKA grants different meaning to different
individuals, depending on their backgrounds, positions and social context (Schutz 1967 as cited in
Miranda and Saunders 2003). Since non-conflicting goodness criteria do not exist to validate a complex-
task SKA, the reviewer’s judgment about goodness of the SKA depends on her understanding of the
content and the context. In other words, in such circumstances, only subjective criteria can be applied.
Subjective assessment recognizes that goodness of the SKA depends on the positionality of the assessor.
For example, a worldview statement is a complex-task KA resulting from personal experiences, internal
struggles and external influences. Statements, such as “The God does not exist” or “Chocolate tastes better
than strawberry”, cannot be validated and, therefore, may be assessed as accurate (good) by an atheist
(or a chocolate fan) or assessed as inaccurate (not good) by a believer (or a strawberry devotee).

The distinction between objective and subjective assessment, however, is also based on strong
assumptions. In reality, there may not be such a thing as objectivity because all assessments are created
with inherent biases with respect to relevant subject matter, content and context (JISC 2004). For
complex-task SKAs, the assumption about validity of a single reviewer’s judgment can be questioned
because every expertise is limited, while complexity of tasks and corresponding SKAs is virtually
unlimited (for example, Mochizuki’s proof of the ABC conjecture, also known as Oesterlé—Masser
conjecture, can be meaningfully assessed only by a few people (Hartnett 2012; Mochizuki 2012).

Subjectivity leads to a serious problem in evaluation of SKA’s quality - the lack of consistency in
assessment (Gray et al., 2006 as cited in Hardaway and Scamell 2012). No comprehensive solution to this
problem exists, but a variety of models have been proposed in different settings. They are based on the
belief that a collective assessment, or the wisdom of crowd, is more objective than a single person’s
subjective assessment (Surowiecki 2004). Scholarly publishing relies on social evaluation to assure
quality of academic articles by delegating assessment and quality control to peer reviewers. The peer
review mechanism is called to ensure a reasonable quality of papers, and the standard submission-review-
publication process has been traditionally viewed as an adequate, although not ideal, solution (Mizzaro
2003). In education, multiple peer assessment has been also shown to be at least as reliable and valid as
the expert assessment (Cho, Schunn and Wilson 2006; Falchikov and Goldfinch 2000; Topping 1998;
2005; 2009).

Traditional peer review process, however, presents two risks: (1) the reviewers’ view of a paper is to accept
while in retrospect the academic community’s view would have been to reject and (2) the reviewers’ view
is to reject and the academic community’s view is to accept (Straub 2008as cited in Hardaway and
Scamell 2012). Thanks to the ease and velocity of communication through the web, new models of quality
control of digital academic SKA based on social evaluation, have been proposed as an alternative, or at
least a complement, to the traditional tightly controlled peer review process (Hardaway and Scamell 2012;
Mizzaro 2003). Models of social evaluation have been also suggested for the domains of open knowledge
building and consumer-created content in e-commence (Cusinato et al. 2009; Hu et al. 2007; Lauw et al.
2008). In the future, social evaluation may potentially be the only feasible approach to assess a large
number of SKAs being created at an incredible speed.

The relationship between validity and reliability of social evaluation of SKAs is a fundamental question
that has not been resolved (Uebersax 1989). These notions are interrelated rather than independent.
Validity of collective judgment with respect to an external criterion is limited by interobserver reliability
(Uebersax 1989). Therefore, inferences concerning evaluation validity can possibly be made from
reliability data (Uebersax 1989). In the absence of objective criteria of goodness, the nature of validity and
reliability lies in the intersubjectivity of evaluations. Intersubjectivity means the sharing of subjective
states by two or more individuals and describes understanding that emerges from shared experiences
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(Schutz 1967). Meaning derives from intersubjective interpretation by multiple persons, not simply from
the cognition of a single individual (Miranda and Saunders 2003). Thus, intersubjectivity emphasizes that
shared cognition and consensus is essential in the shaping of ideas and relations. Goodness of a complex-
task SKA, therefore, can be derived as the aggregation of the SKA’s attainment assessment by multiple
reviewers.

Bias, Controversy and Self-assessment

Two problems exist with deriving validity from reliability. Firstly, a SKA may be so complex that applying
a limited set of criteria produces a severe divergence of formative and summative assessments among
different reviewers. In other words, the SKA has a certain degree of controversy. Controversy of an SKA
can be defined as a higher degree of divergence of assessments among less biased reviewers (Lauw et al.
2008). Secondly, the competence of any given reviewer (assessor) is limited and focused. Therefore, her
opinion with respect to the SKA may be biased. Bias of a reviewer is defined as a higher degree of
deviation in the reviewer’s assessments from other reviewers on a less controversial SKA (Lauw et al.
2008).

Lauw et al. (2008) identify two types of approaches to social evaluations of an artifact. In the naive
approach, bias and controversy are measured using standards statistical measures (average deviations).
The weakness of this approach is that it ignores interdependency between bias and controversy.
According to Lauw et al. (2008), determining the bias of a reviewer requires knowing the controversy of
artifacts the reviewer evaluated and vice versa. Lauw et al. (2008) proposed a social evaluation approach
based on the following propositions: (1) social evaluation is subjective, as reviewers and artifacts have
varying bias and controversy, respectively; (2) bias and controversy are interdependent and cannot be
estimated separately. Lauw et al.’s (2008) reinforcement-based model determined bias and controversy
simultaneously, along with evidence — the degree of confidence with which bias and controversy have
been estimated. The more artifacts the reviewer has evaluated, the higher the evidence of the reviewer’s
degree of bias. Similarly, assessment of an artifact by less biased reviewers produces more evidence of the
artifact’s degree of controversy. Lauw et al.’s (2008) notion of evidence echoes Mizzaro’s (2003) notion of
steadiness. Along with bias and controversy, attainment (the measure of goodness) is the key concept of
social evaluation of KA. Mizzaro (2003) calls it a “paper score”, whereas Lih (2004) calls it the “level of
good standing”.

In the evaluation of SKA, intersubjectivity is also manifested by miscalibration — the dissonance between
peer reviewers’ perceptions of the SKA goodness and the author’s own perception. Self-assessment is a
complex social activity influenced by many factors including the nature of the performance and
competencies being assessed, clarity of assessment criteria, context, and affective conditions, such as self-
efficacy, motivation, and perceptions of autonomy, competence, and relatedness. Recognizing one’s own
level of competency requires looking outward to the environment, particularly to the assessment of one’s
competencies and products by others, and using this feedback to inform one’s self-assessments. In the
context of SKA, self-assessment and self-reflection pay dual role: they should stimulate author’s
motivation and creativity to produce and refine new artifacts and yet they should guide the author to be
responsive to external feedback and evaluations. Self-assessment and self-regulation are activities
intrinsic to professional behavior and creative pursuits. Accurate self-assessment results in greater
satisfaction with the accomplished results and stimulates aspiration to reach new goals. Yet, research
suggests that accurate self-assessment is difficult to achieve. Studies in economic psychology indicate that
subjects with lower competency (the “unskilled”) tend to overestimate their abilities and performance (the
“unskilled-and-unaware” problem), while subject with higher competency (the “skilled”) typically
underestimate their performance (Kruger and Dunning 1999; Ryvkin, Krajc and Ortmann 2012).
Moreover, these biases are typically highly asymmetric because many more “unskilled” overestimate their
outcomes that the skilled underestimate theirs. According to Kruger and Dunning (1999), the reason for
this is that the unskilled lack the metacognitive ability to realize their incompetence and are, thus,
afflicted by a “double curse”: The expertise needed to evaluate performance in many complex domains is
the same expertise necessary to produce good performance in the first place. Thus, the unskilled failing to
reach high attainment are also unable to judge accurately just how incompetent their artifacts are.
Furthermore, because of their imperfect expertise, the unskilled are simply not in a position to recognize
the depths of their deficiencies (they are unaware). By the same token, if the unskilled are weak in
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recognizing the attainment of their own artifacts and competencies, they may be biased in assessing other
creators’ artifacts.

In the following section, we integrate the concepts of attainment, controversy, bias and self-assessment
into a framework of social evaluation of SKAs.

Conceptual Framework for Social Evaluation of Knowledge Artifacts

Based on our literature review, we propose a conceptual framework for social evaluation of SKAs. This
framework includes the model of the unit of analysis and the model of the outcomes of social evaluation of
KAs. The unit of analysis in this research is SKA which ensues from iterative interactions between the
author (individual or group), who produced the artifact, and multiple reviewers, who contribute to the
development of the artifact by providing feedback consisting of formative and summative assessment
(Figure 1).

Reviewer 1

Author

Reviewer 2

Reviewer N

Figure 1. Unit of Analysis of SKA Evaluation

Moreover, in the social knowledge creation and refinement communities, every reviewer may contribute
to the discourse as an author of another artifact, and every author may choose to act as a reviewer of other
artifacts. We treat this interaction field of authorship-reviewership as a single unit, in which
intersubjectivity may be measured as a combination of artifact attainment and controversy, author’s self-
assessment and individual reviewers’ biases (Figure 2). Individual reviewers’ summative assessments of a
given SKA are aggregated to the attainment metric. In addition, by comparing individual attainment
metrics given by multiple reviewers to a given SKA, we can derive the metric of SKA’s controversy.
Further, by comparing an individual reviewer’s assessment of a given SKAs with other reviewers’
assessments of the same SKA and aggregating the differences, we can produce the measure of bias for
each reviewer. Finally, by comparing author’s self-assessment with the aggregate peer assessment we can
measure the level of miscalibration of author’s self-perception about the SKA quality vis-a-vis audience’s
social perception. Evidently, attainment and controversy of the artifact, the reviewers’ biases and author’s
self-assessment accuracy (the inverse of miscalibration) are interdependent concepts (Figure 2). Each of
these concepts, when operationalized, has a measure of central tendency (aggregate or average), a
measure of turbulence (variance), and a measure of confidence (accumulated evidence, or, essentially, a
number of observations). Aggregated attainment and controversy indicate the goodness of the SKA and
accumulated bias across multiple SKAs reveals efficacy of the reviewers.
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Artifact
Attainment
y
Author B R Reviewer
Self-assessment Bias
v
Artifact
Controversy
Figure 2. Conceptual Model of SKA Evaluation

Knowledge, represented by SKAs, improves and refines over multiple interactions between authors and
reviewers thanks to discourse and learning of participants. We describe the changes in the social system of
knowledge community in the following set of propositions:

Proposition 1: Over the multiple iterations of author-reviewer interaction, attainment of SKAs produced
by a particular author and determined by multiple reviewers increases.

Proposition 2: Over the multiple iterations of author-reviewer interaction, controversy of SKAs
produced by a particular author and derived from assessments by multiple reviewers decreases.

Proposition 3: Over the multiple iterations of author-reviewer interaction, bias of the assessment
produced by a particular reviewer and derived from its relationship with the assessments by other
reviewers decreases.

Proposition 4: Over the multiple iterations of author-reviewer interaction, miscalibration(the difference
between self-assessment of the artifacts by its author and attainment derived from assessment by multiple
reviewers) decreases.

To validate these propositions, we plan to further enhance our framework by developing social process
model of knowledge creation and refinement, as well as developing and testing hypotheses describing the
relationships between the concepts of our framework.

Future Steps to Complete Research-in-Progress and Expected
Contributions

An extensive literature review indicates a theoretical gap and an urgent practical need for research in the
domain of social evaluation of knowledge artifacts. To fill the gap, we lay out theoretical foundations and
outline the conceptual framework for studying evaluation and refinement of SKAs. In the further pursuit
of this research, we aim to accomplish the following goals: (a) complete our framework with a process
model of the social process of knowledge creation and refinement; (b) operationalize the model and
develop hypotheses that relate SKA’s attainment and controversy, author’s self-assessment accuracy,
reviewer bias and reliability; (c) build an information system artifact that will allow empirical testing of
these hypotheses.

Twentieth Americas Conference on Information Systems, Savannah, 2014 7



Babik et al. Social Computing

With this research, we expect to produce important contributions to the knowledge building,
dissemination and management domain. Technological shifts in the way KAs are produced and shared
lead to behavioral shifts in how individuals and collectives consume knowledge and contribute to it.
Behaviors that were not possible in the pre-web 2.0 era are now becoming commonplace and require deep
understanding of these new phenomena. Applying a generic conceptual model to social evaluations of
SKAs in these distinct areas will gain valuable insights into how knowledge is built in various settings and
what factors impact complex task competency development. Testing hypotheses of the future research
models based on this conceptual framework, will establish grounds for designing more effective, efficient
and vibrant knowledge building and management systems.
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