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Abstract  
This article describes the theoretical basis and design considerations for a rubric-driven, online 
portfolio system. The system was created for students in the educational computing doctorate to 
organize and distribute the body of scholarly works generated throughout the coursework phase 
of their academic program. Based on theories of situated and distributed cognition, this rubric-
driven online portfolio system provides a consistent means of assessing performance and offers a 
contextually authentic method of artifact distribution. Moreover, the portfolio system promotes an 
ongoing dialogue between faculty members and students regarding the values and practices in the 
educational technology field. 

Keywords: Doctoral portfolio, doctoral exams, doctoral assessment rubric, situated learning, 
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Introduction 
Research has shown that students better conceptualize knowledge that is acquired in a learning 
context that closely matches or is “situated in” its real-world context (Brown, Collins, & Duguid, 
1989; Cognition and Technology Group, 1990; Harmon & Jones, 2001). As early as the 1800s, 
pragmatists such as Dewey (1925, 1938) argued that instruction that was anchored in an authentic 
context provided better learning. More recently, Lave and Wenger (1991) specifically spelled out 
principles of situated cognition, citing the role of interaction with other actors in a knowledge 
domain or community of practice as a significant component of situated learning. These princi-
ples were applied in the development of a portfolio used in the assessment for candidacy in a doc-
toral program in educational computing at a Sun Belt, mid-sized university in the southwestern 
United States, but apply equally well to portfolio assessments at any level of education (Barrett, 
2007; Juniewicz, 2003; Pullman, 2002). Students participate in an educational computing com-
munity of practice throughout their coursework by preparing this portfolio.  

In order for a portfolio assessment to be 
effective, the means by which it is im-
plemented must provide scaffolding and 
feedback to learners throughout the port-
folio creation process (Segers, Gijbels, 
& Thurlings, 2008; Van Tartwijk, Dries-
sen, Van Der Vleuten, & Stokking, 
2007). The paper-based means of as-
sembling and distributing student port-
folios to faculty members did not allow 
ongoing feedback throughout the crea-
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tion process, nor was this approach consistent with practices in a technology-based program. To 
complicate matters further, faculty members’ turnover and other events within the program cre-
ated a degree of confusion over standards and expectations for evaluating this assessment. These 
issues provided the impetus for designing and developing an online, rubric-driven, portfolio sys-
tem that was more consistent with practices situated in the educational technology community 
and provided clearly articulated standards and expectations for students in the program. This arti-
cle presents the theoretical rationale for this online portfolio system, the objectives of its design, 
and the means by which the design addresses the problems outlined above. 

Theoretical Basis 
Situated cognition is a constructivist approach with its foundation in the socialization theories of 
Vygotsky (1978), who proposed that cognitive development occurs primarily on a social level. 
While he did not propose that this development was solely social (indeed, he asserts that later 
stages of development occur within the individual), he found that this development “applies 
equally to voluntary attention, to logical memory, and to the formation of concepts. All the higher 
functions originate as actual relationships between individuals” (p. 57). Constructivists follow 
this view, not as an autonomous set of facts to be memorized and internalized, but rather as a so-
cial process through which learners construct meanings through interactions with others, the ma-
terial world, and the culture at large. Although cognitive constructivists and sociocultural con-
structivists debate over the prevalence of internal or external influences on the construction of 
knowledge, both agree that knowledge construction is situated in a larger sociocultural context 
and involves engagement with it (Duffy & Cunningham, 1996). Situated cognition is a sociocul-
tural constructivist approach that sees knowledge as residing in the “individual in social interac-
tion” (Duffy & Cunningham, 1996, p. 175), as opposed to the single mind of the individual, a 
cognitive constructivist view. 

In addition to this emphasis on the social nature of knowledge construction, situated cognition 
also gives considerable significance to the “real-world” context in which knowledge is situated 
and constructed (Harmon & Jones, 2001). This emphasis is inspired mainly by the ontological 
philosophy of Heidegger and Deweyan pragmatism. Heidegger (1996) conceptualized human 
existence as active participation in the world; Duffy and Cunningham (1996) argued that “life, 
including the vocations, should form the basic context for learning” and that “the learning of any 
subject is anchored in a larger community or social context” (p. 173). These viewpoints do not 
differ dramatically from those of Dale (1946), who argued that learning from authentic experi-
ence rather than pure abstraction results in more permanent learning and transfer of knowledge.  

A related, yet unique, influence on the theory of situated cognition is the work of Gibson (1950, 
1979), whose oeuvre spans the fields of ecological psychology, visual perception, design, and 
ergonomics. Gibson (1950) is most noted for coining the term “affordance,” which refers to the 
interactive possibilities inherent in either an object or an environment. Ecological psychology 
views humans and animals as players in a complex environmental system, arguing that behavior 
cannot be fully understood without conceptualizing its role within the larger system or situation 
(Gibson, 1979). This concept does not differ from that of the authentic context described above; 
the distinction here is rather on a systems approach, which sees the context, both social and mate-
rial, and the interactions within it as the basis for knowledge construction.  

Situated cognition as a theoretical approach is attributed to Lave (1988) and Wenger (Lave & 
Wenger, 1991), who posit that learning routinely occurs as a result of an activity, its context, and 
the culture in which it is situated, in contrast to classroom learning activities, which are often per-
ceived as abstract and out of context. As Harmon and Jones (2001) put it, “Situated cognition 
suggests that instruction is most effective when it is offered in the context in which the perform-
ance that is being learned will actually occur” (p. 272). The case to be made for situated learning 
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is that it is “anchored” (Bransford, Vye, Bateman, Brophy, & Roselli, 2003) in a context that is 
more meaningful and real. For example, “learners construct richer and more easily transferable 
mental models and can more easily solve problems in ill-structured domains if instruction is cen-
tered around, or anchored on, a particular problem or set of problems” (Harmon & Jones, 2001, p. 
272). 

In a situated context, learners participate in a ‘community of practice,’ learning not only subject 
content, but the values and behaviors of that domain—in short, its culture (Lave & Wenger, 
1991). These domain-specific values and behaviors are formed through social interaction within 
the domain. “Thus learning is constructed,” according to Lauzon (1999), “as a process of social 
interaction that takes place within a framework of participation whereby learners acquire the nec-
essary tools, skills, knowledge, beliefs, and values to actively participate in the community and 
eventually become a ‘master’ within the community” (p. 264). For educational computing doc-
toral students, this means engaging in the activities of an instructional system designer and educa-
tional researcher: designing instruction, collecting research data, analyzing the results, and pub-
lishing or presenting findings in journals or at conferences. This process of engaging with the 
domain, beginning at the periphery but moving toward its center with mastery, is what Lave and 
Wenger (1991) call legitimate peripheral participation. Engagement in authentic tasks within the 
community of practice immerses learners in the domain while they acquire the explicit knowl-
edge of the domain as well as tacit knowledge about its values and behaviors. 

The Educational Computing Portfolio 
These principles of situated cognition form the rationale for assessing educational computing doc-
toral student learning through a portfolio of domain-specific artifacts, rather than the more tradi-
tional comprehensive exams. Requiring students to participate in the educational computing 
community of practice throughout their coursework situates them in this community of practice 
from the outset of their studies rather than after program completion. The educational computing 
doctoral program requires students to demonstrate involvement in this community of practice by 
defending a portfolio of works in order to become a doctoral candidate and begin dissertation 
work. This portfolio includes examples of published and unpublished scholarly writing, presenta-
tions at professional conferences, and technology-based creative works—artifacts that result from 
authentic tasks within the educational technology community of practice: publishing, presenting, 
and designing or developing technology applications. 

However, from the inception of the doctoral program, these portfolios were assembled in large 
three-ring binders, duplicated for each dissertation committee member and then distributed 
among them. This method was not only cumbersome, it was inconsistent with the objectives of 
the assessment design, which is to situate students in the educational computing community of 
practice. Not only was the method low tech, it also precluded efficient communication and feed-
back between faculty advisors (masters within the community) and students (the participants). 
Thus, a critical element of its effectiveness as a situated cognitive approach was missing. Nor was 
this method conducive to communication among dissertation committee members concerning 
guidelines and expectations for the student. Ongoing interaction and guidance between student 
and faculty member needed to more seamlessly integrated into the process of creating the various 
artifacts for the portfolio. 

These issues led to the design and development of an online, rubric-driven portfolio system that 
afforded users a technology-based means of distributing artifacts, communicating expectations, 
and obtaining feedback throughout the portfolio-building process. While interest in e-portfolios 
for meta-cognitive reflection and other instructional purposes abounds across educational levels 
(Barrett, 2007; Juniewicz, 2003; Pullman, 2002), the unique contribution of this electronic system 
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is its basis on the theoretical foundation of situated and distributed cognition and its rubric-driven 
design. 

Rubric Development 
In keeping with the constructivist and situated approach that underlies the program, rubric devel-
opment was delegated to doctoral students in the program. A small team of doctoral students met 
and examined program documents on portfolio guidelines, reviewed portfolios of doctoral pro-
gram completers, collected example rubrics from other institutions or programs, and researched 
industry standards for practices exemplified by portfolio items. 

This was not the first attempt to develop a rubric to standardize performance quality on the port-
folio in this doctoral program. However, previous efforts had focused on creating individual ru-
brics for each artifact type: scholarly writing, professional presentations, and technology-based 
creative works. Design of a cohesive online system driven by the standards and expectations re-
quired a more comprehensive rubric design—one that could allow a degree of flexibility to pro-
mote the strengths of individual students yet maintain consistent quality performance standards 
among all students. The resulting rubric synthesizes the program guidelines concerning minimum 
artifacts of the various types, standards consistent with industry practice for assessing each arti-
fact type, and a holistic, quantifiable scoring mechanism that assesses the entire body of work 
presented in the portfolio. Table 1 outlines the various artifacts required in a completed portfolio, 
as well as the required quantity of each artifact type and the standards used to assess each artifact.  

 

Table 1: Summary of portfolio rubric requirements and standards 
Artifact Portfolio Requirements Assessment Standards 
Curriculum 
Vitae/Resume 

1) Provide one example of either a 
vitae or resume. 
2) Document should address but is not 
limited to contact information, 
education, professional experience, 
research interests, honors and awards, 
publications, and professional or civic 
activities 

1) Organized logically and is visually attractive 
2) Highlights or emphasizes key information 
3) Articulated concisely and accurately 
4) Includes accomplishments that are consistent with 
student’s goals 
5) Demonstrates student’s participation in leadership 
and service, as well as educational activities 

Professional 
Overview 
(Reflective 
Introduction) 
 

1) Provide a 2-page professional 
overview of and introduction to the 
contents of the portfolio 
2) Include reflection on intellectual 
growth, scholarly/research interests, 
and professional goals.  

1) Reflects on, describes, and documents student’s 
intellectual and professional growth 
2) Demonstrates the maturity and development it 
intends to describe 
3) Outlines the student’s research interests and 
professional goals 
4) Relates portfolio contents to student’s research 
interests and goals 
5) Organized logically and developed fully 
6) Addresses an appropriate scholarly audience 
7) Adheres accurately to conventions of writing and 
documentation 
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Artifact Portfolio Requirements Assessment Standards 
Scholarly 
Writing 
 

1) Include a minimum of 6 and a 
maximum of 10 examples of scholarly 
writing 
2) At least two examples must be 
published or accepted for publication: 

• One in a state or regional 
peer-reviewed journal 

• One in a national or 
international peer-reviewed 
journal 

3) All examples must be formatted 
and documented according to 
recognized guidelines 

1) Fulfills its intended purpose (argue, compare, 
review, analyze) 
2) Contributes to student’s research agenda 
3) Reflects an understanding of foundations of the 
discipline 
4) Based soundly on applicable theoretical 
framework(s) 
5) Supported adequately with accurate and reliable 
evidence 
6) Organized logically and developed fully 
7) Addresses an appropriate scholarly audience 
8) Adheres accurately to conventions of writing and 
documentation 

Professional 
Presentations 
 

1) Provide record of at least two, but 
no more than five, presentations for 
professional associations 
2) At least one must be from 
presentation at a national or 
international conference. 
3) Selection as a result of a 
competitive process for all 
presentations is recommended 
 
 

1) Presented at a conference of appropriate caliber and 
relevance 
2) Contributed as first, second, or third presenter 
3) Fulfills its intended purpose (argue, compare, 
review, analyze) 
4) Contributes to student’s research agenda 
5) Reflects an understanding of foundations of the 
discipline 
6) Based soundly on applicable theoretical 
framework(s) 
7) Supported adequately with accurate and reliable 
evidence 
8) Organized logically and developed fully 
9) Addresses an appropriate scholarly audience 

Technology-
based Creative 
Works 

1) Include at least two, but no more 
than five, technology-based creative 
projects 
2) Projects must demonstrate 
commercial-quality creative effort 
Example projects: computer based 
training programs, research 
simulations, Web sites, software 
products 
 

1) Contributed as first, second, or third developer 
2) Fulfills a unique purpose (instructional, 
organizational, analytical/research) 
3) Addresses an established need (of a group, 
organization, target audience) 
4) Contributes to student’s research agenda 
5) Reflects an understanding of foundations of the 
discipline 
6) Based soundly on applicable theoretical 
framework(s) 
7) Demonstrates high quality in design and 
implementation  

System Design 
The structure and goals of the rubric shaped the design of the online system. The student interface 
includes a “storage room” where students upload files to the system (See Figure 1) and then con-
vert those files to portfolio artifacts (See Figure 2). From this point, files are then submitted to the 
online portfolio.  
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Figure 1: File upload and storage 

 

Figure 2: Artifact creation 
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The online portfolio interface is organized by the rubric and subdivided into the sections by type 
of artifact, including a reflective introduction, curriculum vitae, scholarly writing, professional 
presentations, and technology-based creative works. Each section outlines the minimum and 
maximum number of artifacts that can be submitted to that section and details the performance 
standards or assessment criteria for that artifact type (See Figures 3 and 4). It also includes areas 
for comments on each artifact, so students can solicit and receive feedback from peers and com-
mittee members on each artifact as the portfolio is constructed throughout a student’s coursework 
years. These comments and subsequent revisions are then documented within the system, preserv-
ing an archive of the ongoing dialogue between a student and his or her doctoral advisors 
throughout this phase of ‘legitimate peripheral participation.’ 

 

 
Figure 3: Portfolio interface - curriculum vitae 
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Figure 4: Portfolio interface - presentations 

 

In the faculty members’ interface, doctoral advisors “adopt” their student mentees (See Figure 5) 
and are able to construct a student’s portfolio shell based on the rubric and tailor it to the stu-
dent’s strengths.  
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Figure 5: Faculty dashboard 

For example, if a doctoral student is particularly talented in designing technology-based creative 
works, a faculty member might advise this student to focus his or her elective artifacts there by 
adjusting the artifact requirements in that area. Students still have to generate the minimum of 
each artifact type (as specified by program guidelines); however, the advising faculty member in 
this interface can set options for additional items beyond the minimums. Advisors can further 
clarify or add more specific performance standards to each section of the portfolio to further as-
sist students in understanding and meeting those criteria. Faculty members also view student 
submissions and comment on those submissions. As discussed above, this commentary is ar-
chived in the system so that intended users have access to this vital dialogue. 

Benefits of the System 
The rubric-driven online portfolio system has several benefits over a paper-based system, beyond 
the advantages provided by digital distribution over bulky binders of collected works. The system 
also provides increased benefits to the doctoral students over the paper-based system. A technol-
ogy-based system is more contextually authentic, situated as it is in a program in educational 
computing. Furthermore, according to Brown, Collins, and Duguid (1989), “Tools share several 
significant features with knowledge: They can only be fully understood through use, and using 
them entails both changing the user’s view of the world and adopting the belief system of the cul-
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ture in which they are used” (p. 36). Students interact with the online system in assembling their 
portfolios and distribute assembled portfolios to their doctoral advisors digitally using computing 
tools that they will employ in their profession.  

In addition to an authentic context, theories of situated cognition call for “assessments coupled 
with guidance based on expert modeling, situated mentoring, and legitimate peripheral participa-
tion” (Dede, Nelson, Ketelhut, Clarke, & Bowman, 2004, p. 161). The rubric-driven, online port-
folio system promotes engagement in the community of educational technology practice by pro-
viding a space for ongoing dialogue between masters and peripheral participants—the sociocul-
tural interaction that proponents of situated cognition find so vital to knowledge construction 
(Duffy & Cunningham, 1996; Lauzon, 1999; Lave & Wenger, 1991; Vygotsky, 1978). Rather 
than distributing a completed portfolio to each advisor at the end of coursework, doctoral students 
can receive feedback on individual artifacts as they are loaded into the system and revise items 
prior to submission for publication or professional conferences. Students might also revise as 
needed to meet or exceed prescribed standards for the portfolio. The system allows faculty mem-
bers to communicate the values and standards of this community of practice while providing the 
interaction critical to understanding and attaining them. 

Finally, the assessment itself requires doctoral students to engage in the practices of an educa-
tional technologist. As Brown, Duguid, and Collins (1989) pointed out, “authentic activities, then, 
are most simply defined as the ordinary practices of the culture” (p. 38). They further argue that 
students learn best by “doing” (Brown et al., p. 32). Each artifact type within the Educational 
Computing Doctoral Portfolio represents an authentic activity relevant to the field: preparing a 
curriculum vitae, reflecting on goals and objectives, composing scholarly writing, presenting at 
conferences and workshops, and developing technology-based creative works. In the process of 
preparing portfolio artifacts, students both master their coursework and contribute to the construc-
tion of new knowledge for the educational technology field. Thus, they move from the role of 
legitimate peripheral participants to a more central role, gaining and constructing knowledge in 
the process (Duffy & Cunningham, 1996; Lave & Wenger, 1991).  

Conclusion 
Although the system is still in its early stages of development and testing, it shows tremendous 
promise for fulfilling its intended goals: providing a more consistent means of assessing perform-
ance (the rubric), offering a more contextually authentic means for distributing student-created 
educational computing artifacts, and promoting an ongoing dialogue between faculty members 
and doctoral students regarding the values and practices in the educational technology field. 
While further system testing, both technical and design-based, is yet to come, it is speculated that 
the system will have additional desirable outcomes. Such outcomes include increased student sat-
isfaction with learning experiences during the coursework phase of the doctoral program, higher 
quality portfolio artifacts, enhanced student preparation for doctoral portfolio defense, and im-
proved performance in educational research. Assessment of such outcomes, however, is an area 
for future research, pending full system release and participation from program faculty members 
and students. 
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