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EthicAl AnAlysis of  
publishEr And fAculty 
rolEs in building And us-
ing ElEctronic  
EducAtionAl products.

Development and usage of electronic educa-
tional products has dramatically increased at 
all academic levels, as well as in professional 
development, continuing education, and in-
dustry training (Gibson, Aldrich, & Prensky, 

2007; Selfe & Hawisher, 2007; Kapp, 2007). 
Publishers of electronic instructional materials 
have produced and marketed a diversity of edu-
cational products, including educational games, 
simulations, ebooks, course cartridges, and auto-
mated learning assessment tools. These products 
have been deployed by CD, DVD, on dedicated 
websites, and within learning management 
systems. However, there is still scant evidence 
documenting these products’ effectiveness, 
especially in critical skills development areas 
such as undergraduate healthcare education. 
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The weak evidence base for effectiveness led 
us to apply an ethical analysis to the production 
and usage of electronic instructional materials 
developed for healthcare education. 

Specifically, we asked the question, “What 
are the ethical implications that few instruc-
tional materials have an empirical foundation 
for their effectiveness?” This work began in 
1996 when we explored an argument that the 
methods and materials of healthcare education 
should be held to standards analogous to those 
of evidence-based medicine. Such standards 
for healthcare education could reasonably be 
called a framework for evidence-based learning. 
Recently, Liberati and Vineis (2007) synthesized 
earlier definitions and described evidence-based 
medicine (EBM) as medical actions (diagnosis, 
therapeutic interventions, and prognosis) that 
are based on rigorous empirical foundations 
(also see earlier work by the Evidence Based 
Medicine Working Group, 1992). Over a de-
cade ago Tashiro and Rowland (1997) argued 
educational methods and materials should be 
based on rigorous empirical foundations, at least 
sufficient to answer the confounded questions 
of what really works in education, for whom, 
how, when, and with what outcomes. 

Of course, proponents of EBM believe 
it is possible to create and utilize empirical 
frameworks for medical practice. Practice is 
then based on quantitative data from rigorous 
clinical epidemiological research that utilizes 
randomized controlled trails (Liberati & Vineis, 
2007). Analogous research for studying the ef-
ficacy of instructional methods and materials 
has not been well developed. The absence of 
such an empirical foundation raises questions 
about what ethical standards are used to evaluate 
publishers who create electronic instructional 
materials and faculty who use them.

Certainly, there are some evidence-based 
frameworks for education. The United States 
National Research Council (2000, 2001) re-
viewed a broad research literature and offered 
a streamlined list of critical issues in develop-
ing educational materials. These issues can be 
expressed as seven questions that set standards 
for any kind of instructional materials: (1) How 

do the instructional materials enhance predis-
position to learn? (2) How do the materials 
provide multiple paths for learning? (3) How 
does an instructional package help students 
overcome limitations of prior knowledge? (4) 
When and how do the educational materials 
provide practice and feedback? (5) Can the 
instructional materials help students develop 
an ability to transfer knowledge acquired by 
extending knowledge and skills beyond the 
contexts in which they were gained? (6) How 
will the instructional package incorporate the 
role of social context? (7) How and why will the 
instructional materials address cultural norms 
and student beliefs? 

The vast majority of instructional materials 
(electronic and non-electronic) do not address 
all of these issues. With the proliferation of 
electronic educational materials we have an 
opportunity to examine emerging product devel-
opment strategies within an ethical framework 
related to whether or not an electronic instruc-
tional product actually works to improve the 
learning outcomes for which it was designed. 
For example, the Federation of American Scien-
tists (FAS) explored development and usage of 
electronic educational materials, particularly the 
roles of videogames and gaming technologies 
for improving education. FAS described ten 
specific educational attributes for application 
in learning, which were derived from advances 
in cognitive and learning science (Federation of 
American Scientists, 2006; see pages 18-20). 
FAS argued that electronic educational materi-
als should provide: (1) clear learning goals; (2) 
broad experiences and practice opportunities 
that continue to challenge the learner and re-
inforce expertise; (3) continuous monitoring of 
progress and use of this information to diagnose 
performance and adjust instruction to a learner’s 
level of mastery (see also research on adaptive 
learning and teaching); (4) encouragement 
of inquiry and questions, and response with 
feedback appropriate to learner and context; 
(5) contextual bridging, which is closing the 
gap between what is to be learned and its use-
fulness to the learner; (6) engagement leading 
to an increased time on task within a learning 
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environment; (7) motivation and strong goal 
orientation; (8) scaffolding in the form of cues, 
prompts, hints, and partial solutions to keep 
learners progressing through the activities in a 
learning environment; (9) personalization that 
allows tailoring of learning to the individual 
learner; and (10) infinite patience inherent in 
an environment that literally does not tire of 
repetitive actions and so provides learners with 
innumerable opportunities to try a learning 
activity over and over.

Both the National Research Council and 
FAS recommendations have strong research 
foundations. We believed the reviews of the 
National Research Council and FAS provided 
sufficient evidence that instructional methods 
and materials could be constructed and evalu-
ated within the empirical frameworks that led 
to these recommendations. Using these research 
frameworks, and with funding from the Na-
tional Science Foundation (DUE CCLI-EMD 
9950613), the National Institute of Nursing 
Research (1R43 NR05102-01), and grants from 
a publisher, our research and development team 
built and studied the effectiveness of computer-
based learning environments that contained 
clinical simulations designed for undergraduate 
healthcare education. During this research, I 
was able to conduct a participant observer case 
study of student-faculty interactions and usage 
of instructional materials in 1998-1999. While 
building electronic educational materials during 
1998-2007, our research-development team 
was able to study a publisher’s processes for 
developing and reviewing instructional materi-
als prior to distribution and sales. However, this 
decade of work led us to an ethical quandary 
that forced us to consider the complexity of 
building and evaluating educational methods 
and materials.

We had begun work in 1998 believing that 
careful attention to frameworks for evidence-
based learning could lead to more rigorous 
foundations for educational theory and praxis. 
Although large-scale randomized controlled 
trials have been rare in educational research, 
there have been many substantive critical ap-
praisals, meta-analyses, and systematic reviews 

that provide the kinds of empirical frameworks 
we delineated earlier as recommendations by 
the FAS and National Research Council. We did 
not anticipate the publishers’ and undergradu-
ate faculty members’ limited understandings 
of how and why to use instructional methods 
and materials that are based on evidence for 
improving teaching, learning, and learning 
outcomes. 

Certainly, such limited understanding can 
be rationalized for faculty at all academic levels 
in the context that they receive little training 
in educational research. Undergraduate faculty 
members in particular, and with the exception 
of faculty in education, are trained in their 
disciplines but not in how to make decisions 
about teaching their disciplines with the same 
rigorous peer-reviewed criteria that character-
ize their discipline-specific scholarship and 
research. Publishers are businesses, and while 
they can claim peer-reviewed and rigorously 
researched instructional materials they seldom 
have conducted any research on the actual 
effectiveness of the materials in improving 
educational outcomes.

Based on a body of work in science educa-
tion, Tashiro and Rowland (1997) argued that 
there were six factors that constrain improve-
ments of education in undergraduate settings 
and so lead to serious obstacles to educational 
reform in the sciences that might provide more 
inclusive educational practices and improve 
student learning outcomes. These factors 
were: (1) limited kinds of faculty professional 
development in research related to teaching 
and learning; (2) lack of communication and 
collaboration within and between departments, 
colleges, and universities; (3) lack of faculty 
training in pedagogy and curriculum develop-
ment; (4) faculty unfamiliarity with methods of 
student learning assessment or of course and 
program evaluation; (5) faculty unfamiliarity 
with important models of K-12 and undergradu-
ate interdisciplinary, research-oriented, and 
instrumentation-rich science courses; and (6) 
departmental and institutional difficulties in 
developing and maintaining inclusive, viable 
communities of learning (described in terms of 
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enhancing the education of minority students 
within the literature of the Quality Education 
for Minorities Network, 1992; also see Sullins, 
Hernandez, Fuller, & Tashiro, 1995).

We began to explore the ethical issues 
emerging from publishers’ and instructors’ 
limited understanding of how and why to use 
electronic instructional materials that have evi-
dence for effectiveness in improving learning 
outcomes. Quite opportunistically, a one-year 
observer-participant case study of undergradu-
ate Nursing education evolved into a series of 
research and development projects focused on 
building electronic educational materials for 
healthcare students. The case study examined 
faculty and student usage patterns of educa-
tional materials in a baccalaureate Nursing 
program, while the research and development 
efforts allowed a detailed study of working with 
publishers to produce and market electronic 
educational materials for training undergradu-
ate Nursing, medical assistant, and emergency 
medical services students. We continued to 
follow our interest in evidence-based learning 
and evidence-based medicine as the case study 
and work with publishers evolved. In 2007, 
we began a retrospective ethical analysis of 
the data from the case study and work with 
publishers. The model for the ethical analysis 
was derived from the medical ethics literature, 
especially in regards to finding suitable analyti-
cal frameworks for evaluating the ethical issues 
of publishers’ and faculty members’ actions in 
production and use of healthcare educational 
materials. 

We limited the scope of the ethical analysis 
by focusing on electronic educational materials 
and the recommendations proposed by the Fed-
eration of American Scientists (2005). We also 
stipulated that, as much as possible, we would 
select methods of ethical analysis that would 
provide an accessible and culturally neutral 
approach and that would not be constrained by 
“personal philosophy, politics, religion, moral 
theory, or life stance” (c.f. Gillon, 1994; see 
page 194). Finally, we worked within analyti-
cal frameworks that had been used to examine 
ethical issues in healthcare and that provided 

opportunities to explore relationships between 
evidence-based learning of healthcare students 
and evidence-based practice of healthcare 
providers.

MEthods

We conducted a retrospective analysis of data 
from two research projects that were imple-
mented back-to-back beginning in 1998 and 
ending in 2007. These data then became the 
focus of an ethical analysis of publishers’ and 
faculty members’ actions in production and 
use of healthcare educational materials. The 
retrospective analyses of the two research 
projects are presented in separate subsections 
below, followed by the methods of the ethical 
analysis.

faculty and student usage of  
instructional Materials

In 1996, I left a tenured position as a departmen-
tal chair at a state university and entered a bac-
calaureate Nursing program, to become a nurse 
and focus on developing healthcare services 
for communities that were underprivileged in 
terms of healthcare access and quality. Entering 
a BSN program in Fall 1997, I completed the 
coursework and clinical rotations, receiving a 
degree, passing the NCLEX-RN, and receiving 
the RN license in 1999. During the period of 
being a full-time Nursing student, I studied the 
processes of education I was experiencing. 

The research was conducted as a partici-
pant-observer study of baccalaureate Nursing 
education using a method I called “nursing 
verstehen,” modeled after Ferrell’s verstehen 
methodology for field research in sociology 
(Ferrell, 1998; Ferrell & Hamm, 1998). The 
verstehen approach derived from work initially 
described by Max Weber and explicated by Out-
hwaite (1976) and Truzzi (1974) prior to Ferrell 
(1998; Ferrell & Hamm, 1998). I implemented 
the study beginning in Fall 1998 and continued 
the study through the Spring of 1999. The re-
search was approved by the Institutional Review 
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Board of Northern Arizona University.
The research was developed as a phe-

nomenological approach, examining the lived 
experiences of Nursing students through obser-
vations of and interviews with classmates. Data 
collection was unstructured in the sense that I 
did not establish a set of predetermined experi-
ences to record, but described and recorded the 
lived experiences of students as I worked with 
them while attending classes and clinical rota-
tions, as well as socializing with them during 
meals, studying, and attending social events. I 
was a full-time student throughout the period 
of the research, completing all of the academic 
requirements imposed on any student in the 
Nursing program. 

In parallel to work with students, I was 
a Research Associate providing support in 
research activities to Nursing faculty. During 
1998-1997, my work included helping with 
grant proposal writing, research design, and 
generalized support in the area of educational 
theory and praxis. Data records for interactions 
with both students and faculty were maintained 
in journals as well as in notes from post-clini-
cal debriefings and notes on interviews with 
classmates and faculty. Assigned collaborative 
course projects provided additional sources 
of data related to how, why, and to what end 
faculty chose educational objectives and stu-
dents worked to achieve these objectives. The 
retrospective analysis of this earlier research 
included the following research perspectives 
and their data collection methods.

1. Student usage of instructional materials: 
Observations of students, interviews with 
them, and participation in collaborative as-
signments provided data on student usage 
patterns and perceptions of instructional 
materials.

2. Normative values of students for academic 
work: Notes from post-clinical debrief-
ings, journals on students’ perceptions of 
academic work, and participation in study 
groups provided data for probing normative 
values of students.

3. Student learning outcomes: Data on learn-
ing outcomes came from my own analyses 
of their knowledge within areas that I had 
taught (physiology, anatomy and physi-
ology, reading and evaluating research 
papers, and statistics). However, many 
of my classmates also shared their grades 
and since I had studied with them I could 
contextualize their outcomes within their 
situated learning experiences.

4. Faculty selection of instructional materi-
als: Working as a Research Associate I 
had unusual access to faculty discussions 
about how and why they choose instruc-
tional materials. As a student, I also heard 
faculty reasons for their choices of course 
materials.

5. Normative values of faculty teaching: I 
evaluated faculty teaching in the context 
of my research in the theory and praxis of 
education. My class notes and interviews 
with faculty also provided probes of faculty 
normative values in teaching.

6. Faculty familiarity with research on 
teaching, learning, and assessment: As a 
Research Associate and in the process of 
writing grants and designing research, I 
gathered information on faculty knowledge 
of educational research. 

The verstehen methodology requires that 
the researcher be submerged in the situated logic 
and emotion of the activities that are the focus 
of the research (Ferrell & Hamm, 1998). I was 
completely involved in being a student, subject 
to the potentials for success and failure that other 
students experienced. I also had abandoned, at 
least in part, the securities of previously exist-
ing personal and professional identities. The 
research biases most relevant to the nursing 
verstehen that I conducted were: (1) my set of 
values as a committed life-long student; and (2) 
my conclusions from earlier studies of six factors 
shaping systematic constraints in undergraduate 
science and mathematics education (Tashiro & 
Rowland, 1997). The first bias was my perspec-
tive as a faculty member for 20 years prior to 
the research, and I may have been more critical 
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of my classmates than they deserved (e.g., not 
being sympathetic to students’ complaints about 
workload). My second bias came from studies 
of factors shaping constraints in education and 
may have brought out harsher evaluations of 
some faculty than they deserved (e.g., a lecture 
was poorly conceived and badly delivered, the 
assignments were not very coherent, the choice 
of readings was not particularly related to the 
lecture or the examinations, and so on).

Publisher Evaluation of Instructional 
Materials

The research conducted as a participant-ob-
server in Nursing education allowed me to pro-
pose and secure funding for a series of projects 
building new models of electronic educational 
materials for Nursing, medical assistant, and 
emergency medical services students. The basic 
learning environment was a simulation model 
developed into virtual worlds of clinical sce-
narios with complex patients. The early work 
and research during 1998-2000 was supported 
by funding from National Science Foundation 
(DUE CCLI-EMD 9950613 and RED9254398) 
and the National Institute of Nursing Research 
(1R43 NR05102-01). The rules and skin of the 
simulations (Bogost, 2007) were extensively 
studied during 1998-2000 and the Nursing 
simulation model we built was revised through 
research to provide learning environments that 
improved clinical judgment of baccalaureate 
Nursing students. Three publishers were very 
interested in the use of such evidence-based, 
computer-delivered simulations for health 
sciences educational materials. The research-
development team negotiated and implemented 
a series of contracts during 2000-2007, build-
ing electronic educational materials with one 
publisher.

During implementation of these contracts, I 
led a research-development team that built elec-
tronic educational materials for the publisher 
and studied the processes of the publisher’s 
evaluation of these materials prior to release to 
faculty and students. The data collection and 
analyses fell into four categories.

1. Implementation of a software development 
protocol: We had designed a software 
development protocol from the industrial 
and research literature. During the research 
period we revisited this protocol numer-
ous times with the publisher, recording 
areas of disagreement in a Web-accessed 
database.

2. Status reports to the publisher: Routine 
status reports to the publisher provided a 
rich source of data on areas of convergence 
and divergence of opinion about how and 
why to build educational materials.

3. Ongoing research on usability of and mar-
ket receptivity to products: We conducted 
numerous studies of software usability and 
also probes of market readiness for the types 
of simulations we were building. Records 
of these studies provided data on sources 
of agreement and disagreement between 
the research-development team and the 
publisher.

4. Quality assurance and quality control stud-
ies: Ongoing work related to the quality of 
the educational materials provided data on 
factors shaping our and the publisher’s 
choices for product design and functional-
ity.

The retrospective analysis of the data 
focused on the differences in perspectives of 
the simulation research-development team and 
the publisher’s perceptions of how to build 
evidence-based educational materials. Specific 
themes within this analysis were: (1) sampling 
of the users’ (faculty members and students) 
perceptions of the product in the educational 
market, (2) evidence used as criteria for revising 
products, and (3) quality assurance and quality 
control criteria during the product development 
process.
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Selection of Framework for  
Reflecting on Ethical Issues in  
Production and Usage of  
Instructional Materials

We examined a number of ethical frameworks 
that might serve as a lens for examining ethical 
issues faced by publishers and faculty in the 
development and usage of educational materials. 
In our opinion, there were two promising options 
for our analysis. The first option evolved from 
an interdisciplinary team known as the Tavistock 
Group, which identified five principles and pro-
moted these as a set of shared ethical principles 
that could bring all healthcare stakeholders into 
a more consistent moral framework (Smith, 
Hiatt, & Berwick, 1999). The second option 
was a set of four principles that was originally 
described by Beauchamp and Childress (2001) 
and developed more completely by Beauchamp 
(2003) and Gillon (1994, 2003; see also the 
symposium of papers in the Journal of Medical 
Ethics, volume 29). We used the “four principles 
plus attention to scope” approach as described 
by Gillon (1994). 

Gillon (1994) argued that the four prin-
ciples of respect for autonomy, beneficence, 
non-maleficence, and justice could be applied 
as a “simple, accessible, and culturally neutral 
(page 184)” approach to studying ethical issues 
in healthcare. Gillon qualified the four principles 
by adding “attention to scope” because of the 
need to examine the scope of the application 
of the principles. Furthermore, he argued that 
these principles were common, basic prima 
facie moral commitments that could provide an 
ethical analytical framework as well as a basic 
moral language for studying ethical issues in 
healthcare. We used these four principles to 
evaluate a publisher’s approach to developing 
educational materials and faculty members’ ap-
proaches to usage of instructional materials.

Our analysis used the following specifica-
tions of the four principles and attention to scope, 
based on Gillon (1994; with some clarification 
from Gillon, 2003, and Beauchamp, 2003).

Autonomy. Autonomy as a principle is the 
requirement for obtaining consent from people 

before we do something to them. In healthcare, 
autonomy manifests as informed consent of 
patients prior to medical interventions. In edu-
cation, autonomy is informed participation of 
students in the teacher-student dynamics that 
constitute the educational processes of a course, 
curriculum, or program of study.

Beneficence. Beneficence as a principle in 
healthcare planning, delivery, and evaluation 
requires a commitment to providing the ben-
efits healthcare providers profess that they are 
able to provide. In education, the principle of 
beneficence requires commitment to providing 
the benefits that publishers and faculty mem-
bers profess they are able to provide, namely 
respectively building and using effective edu-
cational methods and materials in the planning 
and delivery of educational practices as well as 
in evaluation of learning outcomes.

Non-maleficence. Non-maleficence as a 
principle imposes the requirement that we avoid 
causing harm (Beauchamp, 2003). In healthcare, 
this principle requires that providers carefully 
weigh the risks and manifestations of harm as 
they select and implement care that is likely 
to yield net benefits to a patient. Educational 
non-maleficence similarly requires attention 
to the risks and potential harm of educational 
methods and materials developed, selected, and 
implemented to help students achieve learning 
outcomes.

Justice. The principle of justice imposes 
a moral obligation to use fair decision-making 
processes to select among competing claims. 
Beauchamp (2003) argues that justice as a 
principle in healthcare requires “obligations 
of fairness in the distribution of benefits and 
risks (page 269).” Within educational settings, 
and using the framework of Gillon (1994) for 
healthcare, distribution of educational benefits 
and risks requires attention to fair allocation of 
scarce resources, respect for individuals’ rights, 
and respect for morally acceptable laws. 

In terms of “attention to scope,” we lim-
ited the scope of the analysis to undergraduate 
healthcare courses that faculty members teach 
and to the students enrolled in such courses. 
For publishers, we limited the scope to un-
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dergraduate electronic healthcare educational 
materials that they develop, distribute, and sell 
in educational markets.

We then applied these principles and at-
tention to scope as a framework to understand 
ethical issues emerging from the studies of 
faculty and student usage patterns of educa-
tional materials and the roles of publishers in 
developing, promoting, and selling educational 
materials to faculty and students.

rEsults

faculty and student usage of  
instructional Materials

Sifting through the lived experience of being 
an “undergraduate” student led to delineation 
of four student themes important to selection 
and usage of educational materials. In addition, 
three themes related to faculty were identified 
that were important to selection and effective 
implementation of instructional materials. I 
note that I was certainly different from my 
classmates in a number of ways. However, I 
was readily accepted and spent many, many 
hours with classmates. The following student 
themes emerged during these academic and so-
cial interactions and were consistent throughout 
the period of study.

1. Students had tremendous potential for 
rigorous coursework but experienced 
educational methods and materials that 
promoted rote learning.

2. Students had underdeveloped knowledge 
and skills in key areas of healthcare.

3. Students’ normative values favored under-
achievement.

4. Students did not have the knowledge and 
skills to evaluate the adequacy of educa-
tional methods and materials.

On the faculty side, discussions with fac-
ulty and subsequent discussions with faculty 
from other institutions convinced me that the 
Nursing program I attended was fairly typical 

of BSN programs in the United States. Based 
on NCLEX-RN pass rates, the program was a 
bit above average compared to regional and 
nationwide pass rates during the period I was 
enrolled. The themes related to faculty are 
consistent with the factors identified by Tashiro 
and Rowland (1997).

1. Very few faculty members had training in 
pedagogy, instructional design, or in course 
and curriculum development.

2. Very few faculty members had training in 
methods of course and program assessment, 
or in authentic assessment of learning 
outcomes. 

3. The university and department provided 
very limited kinds of Nursing faculty pro-
fessional development in research related 
to teaching and learning.

These four student and three faculty themes 
are confounded. Lack of faculty training in the 
theory and praxis of education contributed to 
implementation of learning environments that 
did little more than promote rote learning, not 
pushing students more deeply and broadly into 
course work to overcome weaknesses in key 
areas of healthcare. Among these key areas, I 
identified underdeveloped knowledge in basic 
science, low quantitative skills, weak techno-
logical literacy, inadequate training in health 
informatics, little knowledge of cross-cultural 
perspectives, and inadequate training in evaluat-
ing research and technical literature. 

Interestingly, my classmates had a high 
potential for learning and rigorous coursework. 
I was convinced the top 25% could have been 
successful at the graduate level and successfully 
completed masters or doctoral work. This con-
clusion was based on working with classmates 
through a variety of academic tasks and from 
my work with graduate students. I would have 
accepted any of these 25% as my own gradu-
ate students, but would have recommended 
additional work for most of these students in 
quantitative and qualitative reasoning as well 
as in the basic sciences and cross-cultural 
training.
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The normative values of both faculty and 
students interact in ways that inhibit innovation 
in and effective use of educational methods and 
materials. At the university in which I completed 
my Nursing degree, I rated most of the univer-
sity’s curricula as less rigorous and demanding 
than I had developed and implemented as a 
faculty member in two well-respected American 
liberal arts colleges and recently developed 
in a research-intensive university in Ontario, 
Canada. However, during my experience as 
a Nursing student and Research Associate in 
Nursing, I was able to probe the normative 
values held by my classmates and instructors 
related to teaching and learning.

On the student side, my classmates ex-
pressed that they had to work too hard and 
they resisted increased coursework. Students 
also overestimated the quality of the educa-
tional methods and materials they encountered. 
Most of my classmates believed Nursing at 
this university was a rigorous professional 
program, probably because of their experiences 
with the types of learning environments they 
encountered in their other university courses. 
On the faculty side, instructors believed they 
were pushing students to their limits, perhaps 
even asking too much of them at times. Yet, 
the faculty had limited experience working 
in other institutions, they received very little 
professional development related to teaching 
and learning, and received scant professional 
development in research on teaching and learn-
ing. Of course, why should they have had such 
training? Very few faculty members in any 
university department receive such training, 
except those in colleges of education. In brief, 
the normative values of students, important 
impacts from student evaluations, and the 
Nursing program’s promotion and tenure pro-
cesses often interacted to reduce the rigor of 
the educational program. 

During the participant-observer research 
as a Nursing student, I did not find faculty or 
students made significant progress towards 
understanding educational methods and ma-
terials that really worked to improve learning 
outcomes. This research has severe constraints 

in that my observations were limited to one 
program in one university. However, while not 
generalizable in and of itself, this research is 
consistent with a broad literature from which it 
can be concluded that teaching-learning envi-
ronments are weaker than they could be across 
all academic levels and that there needs to be 
significant improvements in both educational 
methods and materials (National Research 
Council, 2000, 2001). Importantly, publishers 
of educational materials rely on market analyses 
of students’ and faculty members’ perceptions 
of their needs, which generally do not evolve 
from an understanding of what really works 
in education.

Publisher Evaluation of Instructional 
Materials

We report results that apply to one publisher 
during the time we built educational software 
for that publisher. However, our meetings with 
five different publishers provided evidence that 
the following points are generally applicable 
to many publishers of educational materials. 
We found that most publishers have a market 
research group and strategic planners who assess 
market readiness and potential of various types 
of electronic educational products to penetrate 
different market niches. In addition, major 
publishers usually have editorial and electronic 
product development units (or integrated edi-
torial and e-product groups). These publisher 
units are responsible for acquisition of product 
ideas from authors and software developers as 
well as responsible for recommending purchase 
of finished products. Such teams also guide 
development of products into a marketable 
version. When authors and software developers 
form partnerships with a publisher to build a 
product, a publisher usually will assign a team 
to work with the respective author or software 
developer. Usually these teams have members 
from both editorial and e-product units. Con-
tractual agreements delineate specific product 
technical specifications, development timelines, 
and deliverables. Publishers also have advisor 
teams composed of instructional designers, e-
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product specialists, and content experts (often 
some of the publisher’s authors) who provide 
recommendations for and assistance in planning 
for a product, ongoing review of deliverables, 
and final review before a product is released 
into an educational market.

As we began working more closely with 
the publisher to develop educational software, 
we encountered a variety of clashes in the 
working cultures of our research-development 
team and the publisher’s team assigned to our 
educational materials product. Over six years 
of close work for the same publisher, we built 
four electronic educational products. Each 
product had a different publisher team and all 
were commercial successes for the publisher. 
During this work, we identified five themes that 
are important in the creation and evaluation of 
educational materials that have empirical sup-
port for improving leaning. 

1. The educational market was not sampled 
with sufficient breadth and depth: The 
publishing teams we worked with did not 
sample a representative transect of faculty 
and students. In general, publishers seldom 
use rigorous quantitative and qualitative re-
search methods to assess educational needs 
of students, teaching needs of faculty, and 
effectiveness of instructional materials.

2. Priorities were set by faculty choices rather 
than educational needs: Not unrelated to 
the undersampling described in the first 
theme, faculty and student focus groups 
as well as input from the publisher’s 
advisor groups result in disproportionate 
weight being given to faculty choices for 
instructional materials. However, faculty 
members seldom know whether a set of 
educational materials is likely to work or, 
once implemented, seldom know how to 
assess effectiveness.

3. The publishing teams were not familiar with 
the complexity of learning environments 
and instructional design in educational 
software: Publisher teams producing a 
product often have one or more instruc-
tional designers, but the designers may 

not be current in the research related to 
instructional design, especially during the 
transition we now see from hardcopy edu-
cational materials to electronic educational 
materials. In addition, publishing teams 
were not familiar with the complexities 
of building educational software. That 
was not their usual responsibility, rather 
these teams worked on guiding electronic 
products to completion but not actually 
organizing and completing programming 
and graphics for an educational software 
product.

4. Content review processes for instructional 
software were underdeveloped: Publishers 
have rigorous review processes for the 
content of educational materials that they 
produce. Such reviews are conducted by 
the publisher’s advisory groups of authors 
and experts in the field of an instructional 
package. Even so, the transition from hard-
copy materials to electronic educational 
materials has introduced some problems in 
the review process. The essential problem 
is sampling within the situated learning of 
a particular electronic educational product 
such as an educational software application. 
A hardcopy textbook can be read chapter 
by chapter without missing content. In an 
educational software system like a clinical 
simulation, the number of possible interac-
tions within the simulation is enormous 
and content will be located in a variety 
of compartments and may be relevant to 
specific interactions within the simulation. 
Reviewers have to know that they must 
sample enough of the possible interactions 
and associated content compartments to be 
assured that the educational materials have 
no errors. Many content reviewers familiar 
with reviewing textbooks have not learned 
the kinds of transect sampling necessary 
for evaluating some types of educational 
software.

5. Processes of software quality assurance 
and quality control (QA/QC) were under-
developed: Not unrelated to themes 3 and 
4, QA/QC processes require a review and 



Journal of Electronic Commerce in Organizations, 7(1), 1-17, January-March 2009   11

Copyright © 2009, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is 
prohibited.

revision cycle that is driven by experts 
in software design and assessment of the 
validity of content in compartments within 
software as well as the validity of content 
and interactions within simulations. Un-
dersampling occurs when reviewers do not 
sufficiently sample and evaluate enough 
of the compartments and interactions 
within an educational software system or 
computer-based simulation.

Reflecting on Ethical Issues in the 
Production and Usage of  
Instructional Materials

As mentioned in the Methods, in terms of 
“attention to scope” the scope of the analysis 
was defined by undergraduate health sciences 
courses, the respective faculty members teach-
ing the courses, and the students enrolled in 
those courses. Furthermore, for publishers the 
scope was the electronic educational materi-
als that they develop, distribute, and sell in 
undergraduate healthcare educational markets. 
The ethical analysis utilized the findings from 
the case studies of students and faculty as well 
as the case study of a publisher’s partnership 
in building four undergraduate healthcare 
educational software systems. Each of the four 
principles was examined in the context of how 
well publishers and faculty meet the require-
ments of the respective principle.

Autonomy. In regards to autonomy, in 
healthcare education we argue that autonomy 
would be realized as: (1) students informed 
consent for participation in the teacher-student 
dynamics that constitute the educational pro-
cesses of a course, and (2) informed consent of 
students in the use of a particular educational 
materials package. Since faculty choose instruc-
tional materials they are principally responsible 
for student autonomy. A course syllabus is often 
treated as a kind of contract between faculty 
members and their students. The ethical prin-
ciple of autonomy could only be met when a 
faculty member outlines why and how a set of 
instructional materials have been chosen for a 
course and when students decide to enroll and 

stay in that course. However, students’ autono-
my is reduced by limitations in their choices for 
courses (e.g., those required for a major must 
be taken) as well as their limitations in choices 
of instructional methods and materials.

For publishers, the principle of student 
autonomy is made problematic by both the un-
dersampling of students’ and faculty members’ 
needs as well as by lack of empirical evidence 
that a set of instructional materials work. Fur-
thermore, while students may be the end users 
of instructional materials, faculty members are 
actually the purchasers because they decide what 
materials are required for a course even though 
students pay the costs of the materials. In some 
respects, the burden of the autonomy principle 
is shifted to faculty, perhaps unfairly, because 
faculty perceptions of value dictate purchase 
and usage of an instructional package.

Beneficence. In education, the principle of 
beneficence requires commitment to providing 
the benefits that faculty and publishers profess 
they are able to provide. Faculty members 
profess to provide benefits to students in the 
planning and delivery of educational practices 
as well as in actually improving students’ knowl-
edge and skills. Publishers profess to provide 
benefits to students in the quality of educational 
material and the potential of these materials to 
improve students’ knowledge and skills. For 
the principle of beneficence to be achieved, we 
would need evidence that a set of instructional 
materials improves students’ knowledge and 
skills in ways that are beneficial to students. 

If we could trust faculty members’ as-
sessments of students’ learning we almost cer-
tainly would conclude that most students learn 
something in the courses they take. However, 
a diverse literature suggests that in many un-
dergraduate courses retention of knowledge is 
relatively short-lived and we do not really know 
what misconceptions students have learned. So, 
what are faculty members professing to do in 
using a set of instructional materials and what 
are publishers professing their instructional 
materials can accomplish, even in the hands 
of instructors who are using the materials as 
they were designed to be used? We do not 
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feel either faculty members or publishers can 
make the generalized claim that they achieve 
the principle of beneficence.

Non-maleficence. The principle of non-ma-
leficence requires that we avoid causing harm 
(Beauchamp, 2003). Educational non-malefi-
cence requires faculty members and publishers 
to know and minimize the risks and potential 
harm of educational methods and materials to 
students. Again, neither faculty members nor 
publishers have much evidence that educational 
methods and materials do good and scant evi-
dence that they do harm. Harm to students could 
result from not learning what they needed in 
order to be successful in subsequent courses or 
in a profession. Students also could be harmed 
by learning misconceptions that become prob-
lematic in learning what they need in order to 
be successful in subsequent courses or in a 
profession. In the health sciences, misconcep-
tions and inadequate mastery of knowledge and 
skills could lead to injury or death of patients 
that students later encounter when they work 
as healthcare providers.

Faculty members try to reduce the harm 
they might cause by carefully choosing educa-
tional methods and materials. Publishers try to 
reduce harm by developing educational materi-
als in cooperation with authors and advisory 
groups who are experts in the domains of the 
materials, using experts to review products, and 
moving instructional materials through revi-
sion and update cycles. Even with faculty and 
publishers believing they have minimized harm 
to students, the evidence for non-maleficence is 
not easily gathered and certainly not available 
in the educational research literature.

Justice. Justice as an ethical principle 
imposes a moral obligation to use fair decision-
making processes to select among competing 
claims. Within educational settings, and using 
the framework of Gillon (1994) for healthcare, 
faculty and publishers must demonstrate that 
they fairly allocate scarce resources, respect 
individuals’ rights, and respect morally ac-
ceptable laws within the scope of selecting 
and implementing educational methods and 
materials. Faculty and publishers may fail in 

justice when they make choices that lead to 
institutional classism and racism. For example 
faculty choices and publisher production of 
expensive educational materials disadvantage 
poorer students. When faculty members do not 
use and publishers do not develop cross-cul-
tural instructional materials, there is increased 
potential for healthcare disparities to develop 
across ethnic lines. Such disparities are well 
documented in the United States (Institute of 
Medicine, 2003a, 2003b, 2002, 2001a, 2001b, 
2000). 

Publisher and faculty confounding. Faculty 
choices for course materials drive publishers’ 
sales of educational materials. Publishers’ of-
ferings of instructional materials establish the 
limits of what products are available to faculty 
and ultimately to students. When both faculty 
and publishers lack a deeper understanding of 
what really works to improve educational out-
comes, the confounding of publishers’ offerings 
of educational materials and faculty choices 
of these materials become confounded. This 
confounding can perpetuate development and 
usage of instructional methods and materials 
that do not really work to improve educational 
outcomes.

discussion

The education of healthcare providers is a crucial 
step in the development of healthcare systems 
that try to sustain the wellness of individuals and 
communities. At the undergraduate level, some 
types of professional healthcare providers are 
trained for direct entry into practice including 
nurses, physical therapists, dieticians, phar-
macist technicians, and medical technologists. 
In addition, groups of undergraduate students 
are trained for entry into post-baccalaure-
ate professional programs, such as dentistry 
and medicine. Other undergraduate students 
choose pathways towards graduate programs 
that develop the workforce of researchers in 
the health sciences. Interestingly, the focus on 
evidence-based practice in healthcare planning 
and delivery does not yet have an analogue 
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of evidence-based practice in planning and 
delivery of education for undergraduate health 
sciences students. We have called such practice 
evidence-based learning (Coiro, Knobel, Lank-
shear, & Leu, 2008).

Educational materials are developed by 
publishers while educational methods utilizing 
these instructional materials are selected and 
implemented by faculty members. In this article, 
we have used an ethical framework called “the 
four principles with attention to scope” in order 
to examine the extent to which publishers and 
faculty achieve the four ethical principles of 
autonomy, beneficence, non-maleficence, and 
justice. The results of our study suggest that 
both publishers and faculty members do not 
achieve what is required by these four principles. 
However, the story is not a simple one because 
of the confounding of publishers’ and faculty 
members’ activities.

Publishers of educational materials rely 
to some extent on faculty and, occasionally, 
student input to make choices about potentially 
viable product lines in the instructional materials 
markets. However, business decisions to pur-
sue a product line are usually made with input 
from or approval by the publishers’ strategic 
planners. Such input or approval shapes deci-
sions to develop a particular set of educational 
materials, with final decision to proceed to 
production driven by business algorithms that 
estimate return on investment and, sometimes, 
with modeling of risks or failure of a product 
to achieve expected returns. 

Publishers generally also have advisors 
such as educators and content experts who 
have credentials in educational research. These 
advisors may work with a publisher’s strategic 
planners, editors, and electronic product teams 
to define electronic educational materials lines. 
A publisher’s sales representatives, editors, 
and other personnel may also probe faculty 
members’ and students’ needs through both 
informal discussions and a variety of qualitative 
and quantitative assessments of the needs of an 
educational product market. Final decisions 
about whether or not to build, market, distrib-
ute, and sell an educational materials product 

line would seem to have a sound foundation 
when these market data are combined with the 
expertise of advisors, strategic planners, editors, 
and electronic product teams. Our results sug-
gest otherwise and that publishing of electronic 
educational products in the healthcare markets 
is fraught with ethical problems.

Publishers and their advisory groups have 
or could recruit the expertise to build evidence-
based learning electronic instructional materi-
als. These materials could be based on the ten 
attributes for electronic educational materials 
recommended by the Federation of American 
Scientists (FAS). Like evidence-based practice 
in medicine that is founded on current accepted 
research findings, such educational materials 
would be based on the state-of-knowledge 
provided by a broad research base already 
endorsed by FAS and the National Research 
Council. However, a review of diverse electronic 
educational products has not revealed any that 
have all of the ten attributes recommended by 
FAS (2005) or that address the seven criteria 
set by the National Research Council (2001). 
Furthermore, and despite a diverse array of ef-
forts to develop electronic educational products, 
few are easily customizable to the idiosyncrasies 
of educational needs in academic programs or 
for staff training in clinical setting.

Four major problems in electronic edu-
cational materials and simulation design for 
undergraduate healthcare impede widespread 
development of educational games and simula-
tions, especially electronic educational materi-
als that have evidence-based usage in academic 
healthcare programs as well as in clinical set-
tings. These problems inhibit development of 
electronic educational materials that meet the 
FAS and National Research Council recom-
mendations (Tashiro and Dunlap, 2007):

1. Instructional designers seldom conduct the 
research necessary to demonstrate their 
products actually improve learning or 
skills. In healthcare, an empirically-driven 
approach becomes especially critical in 
the context of the Institute of Medicine’s 
call for broadly based core competencies 
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(AACN, 2003; Institute of Medicine, 
2003a). Similar deficiencies in research 
foundations for effectiveness exist through-
out the educational games and simulations 
available at the K-12 and undergraduate 
levels.

2. With few exceptions, commercially avail-
able electronic educational materials have
not been shown to improve what some
call critical thinking of users (including
the important higher levels of declara-
tive, procedural, and also metacognitive
knowledge) while also improving dispo-
sition to engage in higher order thinking
(Anderson & Krathwohl, 2001; Alessi &
Trollip, 2001; Sadowski & Gülöz, 1996;
see also Cacioppo, Petty, Feinstein, & Jar-
vis, 1996). Such materials have remained
elusive, despite many different types of
simulations that are being evaluated, and
principally because designers do not use
empirical approaches to build components
into educational materials that enhance
disposition to improve critical thinking.

3. Few commercially available electronic
educational materials have been developed
to mesh sensibly with the strategic needs
of K-12 and undergraduate curricula or
with professional development, continuing
education, and training programs.

4. There are no commercially available
products related to improving learning
outcomes or skills competencies that are
designed to become part of an evidence-
based education framework as well as an
evidence-based practice framework that
improves students’ and practitioners’ learn-
ing-training outcomes.

These four basic problems are exacerbated
by the complexity of studying the impact of 
realism and engagement on educational game 
and simulation design as well as on student 
learning (Tashiro and Dunlap, 2007). However, 
the role of faculty members adds another layer 
of complexity to these four problems. The 
faculty members and other experts providing 
input to a publisher’s business decision may 

not reflect the normative values of the majority 
of faculty in a discipline area. This is because 
most faculty members are not well grounded 
in the research related to what really works to 
improve education. On the other hand, while 
perhaps reflecting a larger percentage of fac-
ulty members in a content domain, advances 
in educational materials and methods are not 
likely to evolve from input of educators who 
are not well versed in educational research 
on methods and materials that really work. 
A publisher’s strategic planners and business 
algorithms may be based on success of sales 
and market exploitation rather than on whether 
or not a product actually improves educational 
outcomes, since there are so few studies of 
product-outcomes coupling.

Another layer of complexity, and one of 
the oddities of undergraduate educational ma-
terials, is that faculty members are generally 
the purchasers of most instructional materials 
but students are the end users of the materials. 
Faculty members are the purchasers because 
they select materials, order them, and set the 
required usage in a course. Even though stu-
dents actually pay for the materials, faculty 
members dictate the conditions and objects of 
purchase. In discussions with both faculty and 
students, there was considerable dissonance 
in what each group felt they needed, faculty 
to teach and students to learn. One of the most 
striking features of this dissonance was noted 
during my case study of classmates in a Nursing 
program. Most students in my Nursing courses 
purchased large textbooks but very few actu-
ally read the textbook assignments the faculty 
member required for a course, unless a faculty 
member’s lectures differed from the textbook 
and tests covered both the lecture and textbook 
materials. 

Finally, faculty members select and imple-
ment the educational materials for their course. 
It is possible that some electronic educational 
products actually could improve learning, but 
only if properly implemented in a course. What 
responsibility does a publisher have? What 
responsibility does a faculty member have in 
selecting and implementing a set of educational 
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materials. Certainly, there is a very large and 
diverse literature that converges on the idea 
that there are educational benefits to electronic 
educational materials that use simulations and 
gaming technology. These benefits include: 
involving students in complex practice skills 
without risk, improved psychomotor skills, 
enhanced retention of knowledge as well as 
enhanced decision-making skills, interactive 
learning, opportunities for replay at a particular 
step in a sequela as well as repeated practice of 
a sequela, options for immediate feedback, and 
retention of knowledge related to procedures. 
Some of this literature was reviewed in the report 
on the recent Summit on Educational Games 
sponsored by the Federation of American Sci-
entists Federation (2006). Additional literature 
reviews and syntheses have also been provided 
by Bogost (2007), Gee (2007, 2004, 2003), 
Shaffer (2006), and Aldrich (2005, 2004). Work 
in healthcare has been reviewed by Feingold, 
Calaluce, and Kallen (2004), while the United 
States National Research Council (2000, 2001) 
presented summaries of research covering topics 
in the areas of how people learn and the science 
and design of educational assessment. 

These works extend a very large and diverse 
research literature from artificial intelligence, 
simulation, education, and psychology. More 
recent work on cognitive taxonomies (Anderson 
& Krathwohl, 2001) also holds promise for 
informing how and why to build electronic 
educational materials. While the evidence for the 
benefits of electronic educational materials is ac-
cumulating, the development and usage of such 
materials still lacks a sensible evidence-based 
approach for improving learning. Publishers and 
faculty members share responsibility in the lack 
of evidence-based approaches to building and 
using electronic educational materials.

Gillon (1994) points out that the “four 
principles plus attention to scope” approach 
does not provide a method for choosing between 
alternative actions. In the ethical analysis of 
publishers and faculty members we have pre-
sented, we do not offer a set of recommendations 
for what publishers and faculty should do. The 
“principles plus scope” approach does offer a 

common set of moral commitments, perhaps 
also a common moral language and a common 
set of moral issues for publishers and faculty 
members to consider. Autonomy, beneficence, 
non-maleficence, and justice provide a set of 
principles that allow us to focus on the impacts 
of electronic instructional materials on students. 
Publishers and faculty members can focus on 
these impacts and contextualize them in the 
broad and deep research literature on meth-
ods and materials that improve educational 
outcomes.

Our analysis suggests there are important 
ethical issues that must be explored in the de-
velopment and usage of electronic instructional 
materials. In particular, we argue it would be 
worthwhile to examine more closely the pro-
cesses by which publishers decide to build edu-
cational materials for undergraduate healthcare 
students and how faculty members decide to use 
such materials. We hope this article provokes 
some deeper thinking and further ethical analy-
ses of publishers’ and faculty members’ roles 
in developing and using electronic educational 
materials for undergraduate healthcare students. 
Indeed, we would like to see a broader approach 
that goes beyond undergraduate healthcare edu-
cation into other disciplines and also reaches into 
other academic levels. We feel that an ethical 
analysis coupled to an evidence-based learning 
framework may lead to educational frameworks 
that define educational materials development 
frameworks and evidence-base learning praxis 
frameworks for building, choosing, evaluating, 
and using instructional materials. 
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