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Deriving Long-Term Benefits from Short-Term Study-abroad Programs

Nipoli Kamdar
Tony Lewis

California State University-Maritime
California State University-Maritime
nkamdar@csum.edu; tlewis@csum.edu

Abstract
Students generally report study-abroad participation to be transformative in nature. While numerous

studies confirm the results of student surveys, some evidence suggests that study-abroad programs may
not always make a significant contribution to academic learning. Part of the problem is caused by the
fact that assessment of the academic learning achieved on study abroad trips is often incomplete, non-
existent, or relies totally on self-reports from students who do not know what they did not learn. The
authors discuss the lessons learned from three different types of assessments of the study abroad
program at their institution. The authors also address the challenges of integrating experiential
components of short-term study-abroad trips with traditional academic courses to maximize the
learning associated with such experiences. A range of data-driven solutions relating to pre-trip planning
and preparation, trip design and execution, and post-trip integration of experiential learning
opportunities are presented. All solutions are designed to encourage students to engage in deeper
academic learning in conjunction with short-term study-abroad experiences.

Key Words: study-abroad, assessments, cultural intelligence, experiential learning

1. Introduction

It is widely believed that studying abroad is
one of the best ways for students to achieve
individual growth and to develop the global
mindset that employers demand. While many
colleges and universities in the U.S. encourage
students to participate in study-abroad
programs, less than 10% of students who
graduated in 2013 had done so (Open Doors,
2013). Students and learning institutions often
find the costs of participating in study-abroad
programs to be prohibitive. In the face of
widespread  resource  constraints, many
contemporary study-abroad programs have
tried to reduce costs. One obvious approach is

to reduce the length of the study-abroad
experience.

According to a 2013 report by The Institute
of International Education, 59% of all students
studying abroad in 2011-12 were enrolled in
short-term study-abroad programs (defined as
less than eight weeks during the academic
year). This is up from 55.4% just five years
earlier. The increase in short-term study-
abroad programs has led to heightened scrutiny
about the effectiveness of such programs in
meeting academic learning goals. While some
have questioned the efficacy of short trips (e.g.,
Kehl and Morris, 2007-08; McKeown, J. S.
(2009), Zarnick, 2010); there is considerable
evidence that students gain significant benefits.
(e.g., Ingraham & Peterson, 2004; Lewis and
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Niesenbaum (2005); Loh, et al., 2011; Norris &
Gillespie, 2009).

At our institution, a three-week faculty-led
study tour is the most popular option for study-
abroad. Our assessment data confirm the eye-
opening and transformative impact of these
experiences. However, the data also suggest
that simply exposing students to international
learning opportunities (e.g., site visits to
businesses based in foreign countries) is not
enough to facilitate discipline-specific learning.
The results of the assessment led to a
reexamination of extent to which learning
outcomes for the program were being
accomplished and questions about how best to
facilitate student learning on short-term study-
abroad trips. This paper describes the lessons
learned from our assessment data and proposes
reforms to better integrate academic and
experiential components.

Before we describe our assessments it
should be noted that our institution is a small,
primarily undergraduate university  with
approximately 1,100 students. Our school is
unique in that every undergraduate is required
to complete an international experience before
graduation.  Students can satisfy this
requirement in a number of ways but most
business and policy majors choose to
participate in a three-week tour of one or more
foreign countries. Students travel in multiple
cohorts of about 15-25 students in each group
with at least one faculty member assigned as
trip leader. Prior trips have gone to Korea,
Japan, Vietnam, Costa Rica, Morocco, and
various locations throughout Western Europe.
Common goals for all study-abroad trips are to
visit locations important to seaborne trade and
international business, to provide students with
opportunities to apply theoretical knowledge
gained in the classroom, and to develop a keen
appreciation of differences in cultural practices
and their impact on business operations.

2. Assessments

In 2013, three different types of assessment
data were analyzed to judge the effectiveness
of the international experience program. First,
we examined how graduating students
performed on the exit exam, particularly with
regard to the questions relating to global
business. Secondly, upon completion of the trip,
students wrote an 8-10 page essay reflecting on
what they had learned during their
international experience. The essays were
evaluated by faculty to determine the degree to
which students had achieved the intended
learning outcomes. Lastly, students were also
required to fill out a cultural knowledge survey
before and after their trip.

2.1. Exit Exam

At the end of their senior year, all business
majors at our institution take a comprehensive
exit exam designed by a third-party provider.
Their performance can be compared to
students at other schools for the purposes of
external benchmarking. The exam covers the 12
subject areas considered to be part of the
common professional component (CPC) of an
undergraduate business program. One of these
subject areas is the “global dimensions of
business,” and is comprised of questions
relating to discipline-specific knowledge of
international business, as outlined in Table 1.
The questions attempt to measure students’
knowledge about the functioning of
international business.

Given the relatively unique international
experience requirement, we expected our
students to perform particularly well in
demonstrating their understanding of the global
dimensions of business. However, testing
results indicated that our students were
actually performing worse than students in
similarly accredited schools. In fact, of the 12
CPC components, this was the category with the
greatest difference —14 percentage points-- in
scores between students at our institution and
those at other IACBE (International Assembly of
Collegiate Business Education) schools in the
Western Region. Students at our institution
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scored a dismal 46% on average and performed
worse than the reference group in every single
sub-category, as seen in Table 1.

Table 1. 2013 Exit exam Results

Exit Exam
Global Dimensions of Business
Frequency of Correct Responses
IACBE Schools
. Our
Sub-Topics . . (Western
University .
Region)

Foreign Direct 51 61
Investment
Intnl. CQrporate 43 60
Strategies
Intnl. Gover.nance 43 62
and Regulations
Intnl. Pétents and 45 47
Protections
Multinational
Culture >0 60
Summary 46 60

2.2 Faculty Assessment of Reflection Essays

Faculty assessment of students’ study-
abroad reflection essays confirmed these
findings. Instructors used a Likert scale to
evaluate the criteria listed in Table 2 (1=
strongly disagree; 5=strongly agree).

Students did well at describing their own
culture in a global context and at describing
some important features of the culture of the
host country. Instructors either agreed or
strongly agreed that over seventy percent of
students had achieved the first two learning
outcomes with mean ratings of 4.0 and 3.9
respectively. However, students did not exhibit
mastery of learning outcomes relating to
deeper discipline-specific knowledge, with less
than half of the students demonstrating an
adequate knowledge of global policy issues and
international business and logistics practices.
The testing data from the exit exam and student
essays indicated that just exposing students to
different countries and cultural contexts was
not enough. There are many ways in which

faculty can make better use of this potentially
rich experiential learning opportunity.

Table 2. Assessment of Reflection Essays

Percentage
Mean | of students
Rating earning
4or5

Learning Outcome

1. Student understands
his/her culture in a global 4.0 71
and comparative context

2. Student demonstrates
knowledge of the host 3.94 76
country’s culture

3. Student demonstrates
knowledge of host 3.56 59
country’s economy

4. Student demonstrates
knowledge of global and 3.34 45
policy issues

5. Student demonstrates
an understanding of
international business 3.04 35
and logistics practices in
different cultural contexts

2.3 Cultural Intelligence Survey

Students’ cultural awareness and ability to
function in culturally diverse contexts was
measured both before and after the trip using
the cultural intelligence scale (CQS). The CQS is
a survey instrument designed by P. Christopher
Early and Soon Ang (2003) and it is widely used
in industry and academia. The survey is
comprised of twenty questions grouped into
four categories —metacognitive (MetaCQ),
cognitive (CCQ), motivational (MotCQ) and
behavioral (BCQ). MetaCQ questions attempt
to measure students’ awareness of how they
use cultural knowledge in cross-cultural
interactions, while the CCQ questions measure
knowledge of similarities and differences across
cultures. MotCQ questions capture desire and
ability to engage with other cultures, and BCQ
assesses the students’ ability to adapt their
behavior and actions in different cultural
situations.
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Post-trip survey data reveal that students
performed quite well on all but one dimension
of the CQS . Likert scale ratings were lowest for
the group of questions relating to students’
knowledge of other cultures (see Mean Ratings
in in Table 3). The percentage of students either
agreeing or strongly agreeing with each of the
guestions on the CQS is provided in the third
column of Table 3. Almost all of the students
(96%) reported that they enjoyed interacting
with people from different cultures. Similarly,
the experience left most of them feeling
positive about their ability to adjust to living
and working in a different culture. On the other
hand, more than half of the students did not
feel that they had learned much about legal and
economic conditions, arts and crafts, and
religions of other countries.

Table 3. Post-Trip Results of CQ Survey

€Q Survey 2013 ;/;r‘;"ehzr
1=Strongly Disagree , 5= Strongly | Mean strongly
Agree Agree
9. | have some familiarity with the
rules (e.g., grammar) of other 3.9 73
languages
10. | have some familiarity with
the rules concerning non-verbal 3.8 67
behaviors in other cultures
Motivational (MotCQ)
11. | enjoy interacting with people
4.7 96

from different cultures.

12. | feel confident that | can
socialize with locals in a culture 4.3 90
that is unfamiliar to me.

13. | feel confident | can deal with
the stresses of adjusting to a 4.5 91
culture that is new to me.

14 | enjoy living in cultures that are

. 4.0 88
unfamiliar to me

15. | feel confident that | can get
accustomed to the shopping 4.5 90
conditions in a different culture.

Behavioral (BCQ)

16. | change my verbal behavior

€Q Survey 2013 QT
1=Strongly Disagree , 5= Strongly | Mean ':tgr'::g‘l’;
Agree Agree
Metacognitive (MetaCQ)
1. I am aware of the cultural
knowledge | use when interacting
with people with different cultural 4.3 85
backgrounds.
2. | am aware of the cultural
knowledge | apply to cross-cultural| 4.3 82

interactions.

when a cross-cultural situation 4.2 81
requires it.

17. | use pause and silence

differently to suit different cross- 3.9 66

cultural situations.

3. | adjust my behavior as | interact
with people from a culture that is 4.3 89
unfamiliar to me.

18. | vary the rate of my speaking

4. | check the accuracy of my
assumptions as | interact with 4.1 76
people from different cultures.

when a cross-cultural situation 4.1 81
requires it.

19. | change my non-verbal

behavior when a cross-cultural 4.3 88

interaction requires it.

Cognitive (CCQ)

20. | alter my facial expressions
when a cross-cultural interaction 3.9 70

requires it.

5. | have some familiarity with the
legal and economic systems of 3.4 52
other countries.

6. | have some familiarity with the

.. . 3.0 32
religious beliefs of other cultures
7. | have some familiarity with the
marriage systems of other 3.9 71
cultures.
8. | have some familiarity with the 33 45

arts and crafts of other cultures.

In order to better understand the impact of
the trip on the four dimensions of the CQS
scale, we calculated the means for each
category separately and compared it to data
from the pre-trip CQS survey, as documented in
Table 4. To provide the reader with a sense of
the variation in each category both before and
after the trip, we report the minimum and
maximum percentage of respondents who




The Journal of Management and Engineering Integration Vol. 7, No. 2 | Winter 2015

agreed or strongly agreed with the questions in
each category. For example, it is clear from
Table 3 that 76% percent of respondents agreed
or strongly agreed with statement 4 (I check the
accuracy of my assumptions as | interact with people
from different cultures) while this number was as
high as 89% for statement 3 (I adjust my behavior
as | interact with people from a culture that is
unfamiliar to me). Hence, the last column in
Table 4 lists the Range for the metacognitive
category as 76-89.

Our results indicate that post-trip averages
were not significantly different from the pre-
trip averages for the motivational and
behavioral categories, as can be seen in Table 4.
Hence, students’ self-assessments of their
interest in other cultures and of their ability to
adapt to different cultural norms were only
slightly improved by their participation in a
faculty-led short-term study-abroad tour.

Table 4. Pre-Trip and Post-Trip CQS

PRE-TRIP POST-TRIP

Category | Mean Range Mean | RANGE

(% with (% with

4or5) 4 or5)
MotCQ 4.3 77-96 4.4 88-96
MetaCQ | 4.4 79-98 4.25 76-89
BCQ 3.9 66-87 4.08 66-81
cca 3.2 30-57 3.55 32-73

The biggest observable differences were in
the Meta-cognitive and cognitive categories.
Interestingly the mean score for questions in
the meta-cognitive category was actually lower
upon completion of the trip. It is extremely
unlikely that a study-abroad tour would result
in a decline in meta-cognitive cultural
intelligence. A more plausible explanation is
that these students, most of whom had never
travelled abroad, had no occasion to question
the assumptions they made about people and
practices in other countries and were unaware
of their biases. We speculate that, while
travelling and studying in a different country,
students might have  experienced a
“disconfirmed expectation,” (i.e., they

experienced something contrary to their
expectation, given their cultural biases)
(Bhawuk, 2009). Reflection upon this
disconfirmed expectation leads to greater self-
awareness of biases (McRae 2011) and can
result in the realization that they need to
develop better meta-cognitive strategies for
inter-cultural contexts.

Not surprisingly, the greatest differences in
pre- and post-trip mean ratings were for the
guestions in the cognitive category. Students’
knowledge of the legal and economic systems
and cultural practices in other countries
improved considerably after their international
experience. However, as is clear from Table 4,
of the four factors measured by the CQS, the
cognitive category was the one with the lowest
pre- and post-trip scores. Hence, students’ own
perceptions of their learning echoed the testing
data and pointed to the need to restructure the
program to both achieve the academic learning
outcomes and take full advantage of the
experiential learning opportunity.

3. Assessment-driven reforms

The evidence suggests that the way a trip is
executed matters. Students do not achieve
rigorous academic learning by simply being
exposed to international experiences and given
some basic homework like a topic essay or
reflection paper. Hence the program must be
overhauled to encourage more rigorous
academic learning.

3.1. Goals and challenges

In redesigning the international experience,
we are guided by four main goals. Our first goal
is to prepare students with the necessary
contextual and practical knowledge needed to
quickly  assimilate into an  unfamiliar
environment and to make clearer sense of
learning opportunities abroad. Second, we
hope to facilitate the trip in such a way as to
simultaneously encourage discipline-specific
learning and individual engagement and
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exploration. Our third goal is to reinforce
knowledge and experiences gained through
study-abroad opportunities by integrating these
into the regular curriculum that students will
complete upon their return to campus. Our
fourth goal is to enable continuing learning
about the culture, politics, and economy of the
host country by facilitating ongoing connections
between students and the people, businesses,
and institutions that they encounter in the host
country.

In seeking to increase the academic impact
of the international experience program we
address two basic challenges that are
characteristic of short-term study-abroad trips.
First, there is the need to find an appropriate
balance between structured academic activities
and unstructured time that allows for individual
exploration and learning.  Short-term trip
schedules tend to be tightly packed with as
many cultural, government, and industry site
visits as possible. We seek to increase the rigor
of academic learning in a way that encourages
and enhances individual engagement and
exploration and allows the experiential learning
to enhance discipline-specific knowledge.

The second basic challenge is combatting
what has commonly been referred to as the
island or bubble effect. Relative to longer trips,
short-term trips provide lower incentives for
students to engage with the people of the host
country or to assimilate to their cultural norms.
Students know that they will be abroad for only
a short period of time. On longer trips, students
do not want to spend an entire semester or
year simply peering through the bus windows
and talking to the tour guide, so they perceive a
greater need to overcome their social anxieties
and engage with local people. Moreover, if
long-term study-abroad students can establish
relationships with local people, they will reap
the benefits for a much longer period of time
than on short-term trips. The widespread
availability of social media and cheap
international calling for students to connect
with home only exacerbates this problem.

Facilitating rigorous academic learning
despite having limited time and motivating

students to engage and assimilate in a foreign
culture despite having lower social incentives to
do so are two of the primary ways we seek to
improve the experiential component of our
international experience program. The study-
abroad program has been referred to as “Learn
by Going” (Keese & O’Brien, 2011). We seek to
build a well-integrated global education
program that would provide opportunities for
learning by going, but also for learning before
and after going. Towards that end, we propose
bookending the international experience with
two required academic courses, one to serve as
a preparatory experience and the other to
provide an opportunity to put the theoretical
and experiential learning into practice.

3.2 Preparatory course

The preparatory course is critically important
to maximizing the academic impact of the
experience. If students understand what to look
for, they have a much better understanding of
what they are looking at. Preparatory meetings
where logistics, liability, and health insurance
are discussed are necessary (as described by
Keese & O’Brien, 2011) but not sufficient.
Recognizing the importance of providing
students with the tools they need to make the
most of their experiential learning opportunity,
we developed a new course called the Global
Economy. Students studied international trade
theory and policy, as they would do in any
traditional International Economics class, but
within the context of cultural, political, and
socio-economic conditions in the countries they
would be travelling to at the end of the
semester. Students were assigned to country-
specific teams and each team was required to
create a notebook with a detailed cultural and
economic analysis of one of the countries they
would be visiting. Each group was required to
do two class presentations -one on culture and
political climate that businesses operate in, and
the other on the country’s socio-economic
conditions, regulatory and financial institutions,
and contemporary challenges. These
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presentations were followed by extended
question and answer sessions that allowed
students to compare and contrast the countries
that they would be visiting. The research
project was intrinsically motivating as students
knew they would soon be visiting the countries
they were researching. As a result of this
extensive preparation, students stepped off the
plane with a basic understanding of the cultural
norms and institutions of the country they were
visiting.

In addition to this new preparatory course,
we also reinstated the International Business as
a required course to be taken during the
sophomore year. We have already seen a big
improvement in the performance of our
students on the “Global Dimensions of
Business” component of the exit exam. In
Spring 2014 the mean score for students at our
institution rose from 46% to 53%, while the
averages for students at similarly accredited
schools actually fell from 60% to 54%.

Table 5. 2014 Exit Exam Data

Exit Exam
Global Dimensions of Business
Frequency of Correct Responses
IACBE Schools
. Our
Sub-Topics . . (Western
University .
Region)
Foreign Direct 60 58
Investment
Intnl. Corporate 55 55
Strategies
Intnl. Governance 54 50
and Regulations
Intnl. Patents and 29 37
Protections
Multinational 33 40
Culture
Summary 53 54

3.3 Enhancing Experiential Learning

Given the limited time available on the trip,
we suggest that only work that requires direct
engagement in the foreign country should be
completed on the trip itself. For example, when
traveling abroad, students could engage in

primary research, the product of which will be
needed to successfully complete any written
papers and/or oral presentations associated
with the trip. To maximize intrinsic
motivation we suggest allowing students to
choose an important issue in the host country
to research for their project. Working
individually or in small groups, students could
research potential issues before leaving for the
trip. However, it may be best for them to wait
until they arrive in the country to make a final
decision on which issue they will pursue since
they will be quickly confronted with large
amounts of new information.

We also suggest requiring students to
research an issue that necessitates significant
primary research. In-country primary research
relevant to the students’ chosen issues might
consist of interviews with local people or other
resources that can only be accessed in the host
country (e.g., museum exhibits and other direct
observations).  Interviews can be used to
pursue rigorous academic learning, but they
also encourage individual exploration and
require students to stop peering through the
bus windows and to get out and engage with
people in the host country, which can be a
daunting task for many students. Students will
need instruction on how to prepare relevant
guestions and how to engage in deeper,
probing inquiry based on the interviewee's
responses. Trip leaders may consider
demonstrating this using another faculty
member, or a student as a sample interviewee.

It is important that students be confronted
early in the trip with opportunities to gain the
discipline-specific knowledge that will be
necessary to complete the in-country research.
Hence, we suggest a heavy concentration of site
visits and other rigorous learning opportunities
in the first week or so of the trip to give
students the background knowledge and
inspiration they will need to choose an
interesting issue and pursue relevant primary
research. To maximize the learning from these
visits, we suggest that students prepare
questions in advance. If possible, faculty should
lead debriefings after each site visit so students
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can share what they have learned and generate
ideas for additional questions to ask at future
site visits.

Students also need time to explore on their
own. Later in the trip it is important to stay in
one place for at least a few days and to ease the
pace of site visits. This will allow students to
explore and assimilate culturally, but to do so
with the experience and knowledge that they
have gained from the schedule of events earlier
in the trip.

We also strongly suggest pursuing
partnerships with local universities. Due to the
shared learning that occurs (between study-
abroad students and students living in the host
country), these are often quite easy to arrange.
Moreover, interacting with local students
provides opportunities to ask questions of
peers, which many study-abroad students find
less intimidating than interactions with older or
more career-driven individuals.  Experience
suggests that students have a strong intrinsic
drive to interact with peers from a foreign
country, so these exchanges can be facilitated
with relatively little structure or oversight.

3.4 Post Trip Reinforcement

Rowan-Kenyon and Niehaus (2011) explored
the long-term impact of study-abroad programs
by exploring the impact of a week-long study-
abroad experience on its participants one year
later. They found that students who did not
utilize the knowledge gained on the trip in
learning opportunities at home quickly forgot
what they had experienced. However this was
not true for students who subsequently
engaged in related learning opportunities.

The literature on study-abroad programs
recognizes the importance of debriefing and
reflection upon completion of the trip. Often
this reflection takes the form of a reflection
paper and/or a research paper that provides an
in-depth analysis of a significant issue or
problem in the country they visited. The
objective is to allow students to reflect on and
learn from their in-country experience.

However, we propose that the experience itself
would be more impactful if, immediately upon
completion of the trip, students had an
opportunity to apply their disciplinary and
experiential knowledge to a “real-world”
problem.

We are currently working on leveraging the
international experience in course projects for
existing courses on campus. For example,
students will be asked to apply their newly
acquired knowledge of the country they visited
in an International Marketing class scheduled
for the fall semester following their trip.
Student groups could devise a preliminary
marketing plan for launching a new product or
expanding a current operation in the country
they just visited. They could be tasked with
researching, for instance, how Nike’s marketing
strategy in Germany differs from that in
Vietnam. Alternatively students pick a particular
industry and analyze how the 4 Ps vary by
country. Integrating such projects into the
existing curriculum avoids placing additional
curricular demands on students and does not
add to the financial burden of the institution.

As part of their reports they will discuss the
plan in the context of the cultural and economic
analysis completed before their trip as well as
their in-country experience. Student
presentations and class discussions will allow
class participants to learn not only from their
own experience, but also from that of other
students who travelled to different countries.
Since we go to 4-8 countries every summer,
students will be exposed to socioeconomic
conditions and cultural and business practices in
a wide range of countries.

Integration of the international experience
into the regular curriculum can also be
strengthened through the use of international
teams to complete common assignments. This
requires a bit more cooperation and
coordination with an overseas partner
university. Students can be assigned a group
project like those described above and work
together across borders using social media
networks to facilitate collaboration.  This
approach has the ability to take peer
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connections made in foreign countries to a new
level by moving the conversation toward more
rigorous academic goals.

Lastly, the short-term faculty-led experience
can serve as a springboard for longer term
engagement with the global community.
Students can be encouraged to lengthen their
trip or take a follow-up trip on their own. The
institution can maximize the impact of limited
study-abroad funds by encouraging students to
participate in vetted exchange programs or
service-learning opportunities. Over time it may
also be possible to develop relationships with
local businesses that may be willing to fund
internship experiences. Though our program is
in its infancy, we are already beginning to see
students express an interest in extended
international engagement. Six months after a
student returned from a faculty-led tour of
Vietnam, he took the initiative to push for an
exchange program with one of the Vietnamese
universities we visited. He was also able to
obtain an internship with a Vietnamese logistics
firm. He inspired other students to seek similar
opportunities.  Such  experiences greatly
enhance student learning and self-discovery
gained from study-abroad trips with very little
added cost to the student or learning
institution.

4. Conclusions

Study-abroad programs are not inherently
great vehicles for gaining discipline-specific
knowledge, as shown by results of three
different types of assessment at our institution.
For those students who participate in study-
abroad programs, the experience is often
disconnected from their subsequent studies.
These problems are exacerbated on short-term
study-abroad trips which have recently
increased in popularity. We present some
approaches for establishing the connection
between study-abroad experiences and the
regular on-campus curriculum more firmly. We
suggest that to facilitate more rigorous
academic learning students must receive
significant preparation and reflection

opportunities. Moreover, we propose that
short-term study-abroad trips require a focused
effort aimed at pushing students to explore and
engage on their own because the incentives to
do so are minimized on short-term trips. We
propose an integrated program of study that is
designed to minimize interference with
experiential learning opportunities on short-
term  study-abroad trips. This involves
significant pre-trip student research and a post-
trip recap course to be administered upon
returning to the home campus that draws on
the experiential learning gained during the
study-abroad trip.

Scholars interested in future research into
short-term study-abroad trips may do well to
consider the role of additional resources at the
home campus that can be aimed toward gaining
greater academic learning and individual
growth from short-term study-abroad trips. For
example, many universities that are facing cost
challenges related to study-abroad programs
have begun to rely more heavily on exchange
students visiting the home campus as a source
of international exposure (i.e., bringing the
international experience to the student rather
than vice-versa). While we are skeptical of the
idea that such experiences can adequately
substitute for study-abroad trips, scholars may
consider exploring the effectiveness of such
experiences as a supplement to study-abroad
trips that could further the intercultural
understanding that students gain from their
own travels. Important factors to consider
might include the home country of the
exchange student compared to the country
visited by students from the host university.
Scholars may also explore the effect of the type
of interaction (in-class or extra-curricular) on
students’ ability to demonstrate rigorous
academic learning in an international context.

Lastly, in a time of increasing resource
scarcity international study administrators may
be in need of new strategies for ensuring that
funds are available for administering future
trips. Scholars could assist administrators by
providing them with an updated list of best
practices to use to help assure that funds



The Journal of Management and Engineering Integration Vol. 7, No. 2 | Winter 2015

generated from international study-related
initiatives (e.g., hosting foreign exchange
students) are actually used for the study-abroad
program. Research in this vein may help to
ensure the resiliency of study-abroad programs
despite the numerous cost pressures that we
have outlined above.
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Abstract
Premisedon the belief that learningby doingis often the bestform of learning,businessstudentsin a

Principlesof Microeconomicsclasswere askedto work in teamsto build remote control units for
overheadprojectorsat their universityand sell them to faculty members.Teamscompetedwith each
other to minimize costsand maximizeprofits, with the winning team being awarded cashprizesand
bonus points. The remote control project is an exampleof an authentic learningtask, with students
beingaskedto createa usefulproductto be sharedwith an externalaudience Proponentsof authentic
learningarguethat learningis bestachievedin circumstanceghat simulatedecisionmakingin the real
world. The authors examineassessmentlata to ascertainwhether the project led to greater student
engagement and aimproved understanding of basic economic principles.

Introduction

Economic:is a subjec that most students
are interestec in —until they actually take their
first course: in it. Introductory Economicsis
often taught in an uninspiringi manner The
subjec matter itself car be dry with the
emphasison abstrac theories anc simplistic
models that assum: away many of the
complexitie;;of the real world. Furthermore,
“chalk anc talk” continues;ito be the dominant
method of instructior in economic:iclasse at a
time when other discipline;; have moved
towards more student-centerelipedagogies;A
201C survey of academi:economist;teaching
undergraduatc:classe rrevealsithat lectures are
usec 83% of the time acros:all economics
course:; and that the mediar respondent
“usually or alway:ilectures.’ (Watts and Schaur,
2011) Remarkably'this mediar has remained
unchangetlover the lasi 15 years despite the
move of other discipline:; towards more
student-centerelapproaches.
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Economistsclainr that economicis not a
sel of facts but a way of thinking about the
world, yet it seem:that few students are able
to apply what they learr in their economics
course:; to understandiniythe world around
them. Students;themselve srecognizi:this. In
June 2000 a group of disaffectecl graduate
students in  France: published a petition
protesting amon¢ other things the lack of
realism in academi: economics anc the
dogmatic way in which it was taught (Fullbrook,
2002) The Frencl students petition was
followed by similal petitions anc “open letters”
from students in many other countries
(Yeunglamk,2011) Dissatisfie istudents are
callin¢ for changesin both what is taught in
mainstrean economic anc how it is taught.

Academi:economist:shave alsc frequently
callec for reforms in economic: pedagogy
(Becket,1997) Foi example, Davic Colander
(2004 arguetithat current teaching practices
put too muctk emphasison decision-makin:in
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the presence of full information anc “not
enougl on the use of economicreasoningas an
engine for discovery. While others have
respondeclto the call to reconside what should
be taught (Colanderet al, 2009 Frank 1998;
Hansenet al, 2002 Yeunglamk,2011) this
papel focuse:;on the more modes goa of
changinyy how undergraduat:: economic: is
taught. The papel describe;the authors’
efforts to ‘engineer an understandiny) of
Microeconomii: principles; by having students
participate in a semester-lon) authentic
learnin¢ task We begir by discussin the term
authentic learningc anc then provide a
descriptior of the project itself. Student:were
aske(lto evaluate the projeci anc the results of
that assessmeritare providec here. The
conclusiolhighlightsthe lesson learnec by the
authors about the benefits and challenge sof
creatin¢ authentic learning tasks.
Authentic Learning

Authentic Learningjis a multi-facetec term,
with different authors stressing different
aspects.For example, Donovan, Bransford, &
Pellegrino (1999 emphasiz: real word
relevance: in their definition of authentic
learnin¢ as “a pedagogic: approactthat allows
students to explore discuss,and meaningfully
construc concept: anc relationship:in contexts
that involve real-worlc problems anc projects
that are relevan to the learner.” Others
highligh' the importance of creatin¢ a product
that car be sharecwith an externa audienceor
stres:the inherently multi-disciplinar nature of
authentic learnin¢ tasks Lombardi (2007)
provides: a comprehensivz list of the ten

dimension:;of authentic learnin¢ experiences:

real world relevance, ill-definec problem,
sustainetl investigation, multiple source: and
perspectives, collaboration reflection,
interdisciplinan’  perspectives, integrated
assessment,polishec products anc multiple
interpretations anc outcomes.

In designinythe authentic learning project
describedl in this paper the authors were
mindful, not only of the ten dimensions
described by Lombardi, but alsc of their
resource: constraintsianc  the limited prior

knowledge: that first yeal students coulc be

expecteclto have The choice of project was
inspirec by a loca campus problem Each
classroor at our university is equippec with an

overheac projector; ovel time the remotes used
to control these projectors have disappeared.
Shortel faculty members; have to climk on

chairs or rely on a lonc pole to turn the

projectors on anc off. Tallerinstructors alsc find

it cumbersomi:to operate these projectors as
they often have to squeez:through tightly

packeclrows of students in order to do so This
is especiall ra problenm in introductory classes
which tend to be largel and alsc rely a lot on

power point slidesito transmil information. We

saw this problenr as a perfect opportunity to

involve first yeal students in the creatior of a

solution.

Studen groups. in Introductory Economics
hac to compete to build the lowes! cost
working remote control unit anc sel it as
profitably as< they could They were provided
with a desigr anc a list of component:;and
expecteclto find the lowest cosi supplier:;of
these components build the units, anc then sell
them for ac< large a profit as possible. Each
groug was giver $20; if they completec the task
under-budge:they coulc keef the difference.
Converselyif they went over budge' they had
to make up the difference with their own
resources.The competitior was broker down
into three stage: with different learning
outcomes for each.

Cos Minimization

The first steg in the competitior was
designe(lto expos¢:students to the different
cosi concept:ithat they are expectecdto master
when studyin¢ the Theory of the Firm This is
different from the way textbooks generally
approacth the topic; mosi begir with the
productior function and the law of diminishing
margina productivity anc then plunge into an
extendec discussioy of the various cost
conceptsillustratec by a plethora of production
and cos! curves;anc accompanyin:equations.
Thi< approach while logically compelling seems
to leave mosi students dazed confusecl and
comatose.The few that manageto stay awake
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seen indifferent to the instructor’s excited
revelatior of how all of the margina and
average: producl anc cost functions car be
derivec from the shape of the total product
curve Na one believe:that any decisior maker,
in any firm, actually use«:productior anc cost
curvesto make busines decisions.

Eschewin the traditional approach we had
students begir with researchin jthe cosi of
component:; needec to build remote control
units. Realworld relevancewas no longer in
doubt. Student:ifound real companie swhich
providec real prices for tangible components
that students coulc see and eventually'touch.
Somecomponent:had to be orderec in groups
of 3 or 5; hence students realizec/that some
costs were fixed while others were directly
proportiona to the numbel of units ordered,
i.e. variable Custon: circuil boards for
example, are manufacturec usin¢ a standard
pane size and the minimunr order is related to
how many design:;fit on a panel Students
understooc that with a minimun order of 5, if
the clas:were makin¢ betweer 1 and 4 remote
control units, the margina cost of an additional
circuit boarc was 0. They alsc understooc that a
margina cost of 0 did not imply that the
averagecos! of componentsfell to 0 when an
additiona componen: was purchasec. This
drove home the difference betweer the
concept; of margina anc average. More
generally, beginnin¢ with this practical
approacligave them a better understandini jof
these conceptithan they would have gotten
from studyin¢ a chaptel crammec with graphs
like the ones below (Figure 1 anc 2).

Student:; enjoyec this stage of the
competitior very much Most groups found it
eas) to obtain cos! information by visitinc web
sites Disappointingly, no groug actually
contactec a suppliel and tried to negotiate
prices Perhap ithat was just in recognitior of
the limited leveragtthey would have giver that
they merely wantec a dozer units of each
component The student groug that found the
lowes! cos! suppliel (not surprisingly, a
manufacture - basecl in Chinalwon the first

13

round of the competition All student groups
purchaseitheir circuit boarc from this supplier.

Law of Diminishing Marginal
Returns:

Relationship between the Marginal
and Average Product Curves:

When

Figure 1. Traditional presentatior of the law of
diminishin¢c margina returns

Short-Run
Cost Curves

1.C=VC+F

2.AC=C/Q

V /Q
AVC + AFC

3. MC =4 C/aQ

——— AFC

10
Quantity. g. Units per day

Figure 2. Traditiona presentatior of cosicurves
Buildinc the Remote

All student groups were requirec to build a
working remote control unit. This was the
phaseof the project that students were initially
mosi resistan to. “We are business, not
engineerin( students,’ they complained In
recognitior of their lack of engineering
knowledge the circuit for the unit was actually
designecby one of the authors of this paper an
enginee (Holden 2014) Student:iwere tasked
with assemblin ythe circuil by solderin¢| the
component:;; into the circuil boards Holden
instructec the classin a 75 minute sessionto
begir the assembl jprocess The groups were
then requirec to work outside of clas:ito finish
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the remote (a soldering station was sel up
outside Holden’s; office., Completedl circuit
boards were tested anc mistake:fixed. Finally,
students designedanc fabricatec an enclosure
for the electronics Figure: 3 provides a
photograpt of the finishec product - an
assemble remote. Severe groups realizec that
the enclosures providec one of the few
opportunities to differentiate their product
from the resi and tried to make their cases
aestheticall appealing.

neasurement |
X0 0 X
calars. In acti,
t the equation

,/ Atio
-PR"IP'FQIO

Figure 3. Assembleiremote

The non-economi: skills the students
learnec from the proces: variec acros: the
employmen. spectrum from electronic
assembl (a job frequently performec offshore
by low paic workers to quality assuranc :and
testing to consume product design  Apart
from underscorinithe hands-orinature of the
project, there were two reason:;students were
requirec to build the remote control units. First,
an authentic learnin¢ task is inherently multi-
disciplinary,just as most real word problems
and challengesare. A salesi or marketing
manage ‘musi have a basic understandinijof
the products her compan' manufactures.
Medica doctors might be callec upon to do a
cost-benefi: analysi swhen prescribing certain
tests and/or medica procedures Entrepreneurs
musi understanclboth technology'anc business
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in order to successfullybring their innovations
to the marketplace.

A secondreasor for requirin¢c students to
build the remote control units was to allow
them to experiencithe productior process,
something¢/busines sstudents rarely get to do.
Despite: the initial resistance,many students
later reported that they enjoyec acquirin¢new
skills that they nevel expectecto learr in a
busines sclass. The novelty of the experience
made it an impactfu anc memorable: one.
Moreovel building the remote enhancetltheir
understandinof basic principles: suct as the
law of diminishin¢ margina productivity For
example eacl groug quickly learnec that it did
not make sense:to ‘hire’ all groug members;to
assemblthe circuil board since they hac only
one solderin¢ iron. After the concrete
experienccof buildinc the remote, it was easier
to understancithe law of diminishin¢gmarginal
productivity and the relationshif between
margina anc average productivity, Students
recognizeiithat it was the size of the fixed
factor (numbel of solderin¢iirons, that drove
the point of diminishin¢returns anc that the
crucia difference betweer diminishin¢gmarginal
productivity anc diseconomie of scale was that
no inputs were held fixedin the latter case.

In addition there was muct discussio 10f
opportunity cos! and comparative: advantage
when students were dividinc up the many
associate 1 sub-tasks. Hac anyone soldered
before” Wha coulc build a nice looking case:to
house the remote” Team:;that workec well
together were able to assigitask: to those who
hac the comparative:advantagi:anc generally
performec better than teams where one
membeltried to “do it all,” illustrating that self-
sufficienc'rdoes not alway::produce the most
efficient outcome.

This authentic task did not come without a
cost of its own, however In order to
successfullicomplete the task both instructors
and students spen a significan amount of time
teachin¢ or learning skills that hac nothing to
do with microeconomics Thisis a trade-off that
musi be considererwhen plannin¢ an authentic
learnin¢ task would the time spen teaching
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authentic supporting materia be better spent
teachin¢the core subject’ Studen opinionwas
dividec on this issue as seer in sectior six of
this paper.

5. Sellin¢cthe Remote

Tc receive any credit at all for the project,
teams hac to sel their remotes to campus
faculty The team that made the larges profit
was awardec bonus points. Since all
component:;;were sourcec/from the low cost
suppliel identified in the first round of the
competition most groups hac similai costs The
smal variatior in costs came from the labor and
materia costs associate 1with encasinijand
marketin¢ the product. However differencetin
profits were driven not by cost differentials,
but rather by difference:; in sales prices.
Revenuesvariec from a minimum of $3 to a
maximun of $100 with most remotes sellingin
the $20-$3(1 range Student:; learnec to
distinguisti betweer initial target markel and
secondar/markets as they tried to identify
those most likely to pay premiurr prices for
their product:

Oul initial sel of customer will consis:of

CM£. professors More specifically

professors wha use powel point

presentation s daily with their lectures.

...With the projectors: mountec sc high

shortel professor will more specificall be a

target for a custome (sic ....wcwill move

onto the prankste market andtry to sel to
other students to see if we car pull in some
last ditch profits ...

Student:;learnec that the better product
did not alway«fetch a highei price particularly
when buyers do not have sufficient information
aboul the availability’ of alternatives. For
example students who were “first to market,”
or those who felt comfortable negotiating with
professoriwere able to sel their products at a
highel price than those with a more attractive
unit or superiol marketing materials Some
groups realizec/that they did not have either
the inclinatior or the aptitude for salesi and
preferrec to outsource: that to third parties.
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One suct third party was a studeni who
discovereiithat he really enjoyec the hustle of
deal-makin¢ He offered to sel remotes for
some of the teams in exchang:for a small
commissior .He begar with a commissionof
10% but the commission:got higher anc higher
as the deadline approachec,reachin¢a jaw-
droppinc 90% the day before the deadline for
the project!

6. Studeni Evaluatior of the Project

Twec different assessmeriinstruments one
summative:anc one formative. were usec to
asses the succes of the project. First students
were aske(la seriesiof “clicker” question:about
various. aspect;; of the course including the
remote control project. Secondly,eact group
was askecl to turn in a written evaluation
describingwhat they had learnec anc how they
would modify the project to enhance: the
learning experience.

The clickel survey results show that the
majority of students hac a favorable opinion of
the remote control project, althougl not
overwhelminglrso. The data from the clicker
guestion:s;(showr in figures 4 anc 5) revealed
that 28% of the respondent;did not enjoy
buildinc the remote control. However more
than hali of this groug agreec that the
experienciegave them a better understanding
of productior anc cosi concept: than they
would have obtainec with the traditional “chalk
and talk” approach. Almos halt of the class
reported that they really enjoyec the
opportunity to do suct a hands-oriproject and
many were excitec about acquirin¢/a new skill
(soldering). Fifty-sever percen of the class
either agreec or strongly agreec with the
statemen “Buildin¢c the remote control unit
and finding a custome for the product gave me
a better understandinijof production costs,
competitior anc pricin¢ than | would have
gotten from the textbook alone.’” A third of the
clas; seemed to be indifferent to the
experience, neither agreein() nor disagreeing
with the above statement Thic was
disappointing, giver the amount of time and
effort that went into plannin¢ and executing
this project.
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9. | enjoyed building the remote control unit.

Strongly disagree 36%
Slightly Disagree

Neither agree or disagree
Slightly Agree

Strongly Agree

24%

g~ wN =

16%

1 2 3 a4 5

Figure 4. Studen survey clickel results

10. Building the remote control unit and finding a customer

for the product gave me a better understanding of

production, costs , competition and pricing than | would

have gotten from the textbook alone.

33% 33%

Strongly disagree

Slightly Disagree

Neither agree or disagree
Slightly Agree
Strongly Agree

o N =

Figure 5. Studeni survey clickel results
Result from the written reports were more
encouraginc. Each groug was asked to
commen on its experienctin clas:iand provide
the instructor with feedbacl:on what worked
and what didn’t. Even'single groug mentioned
the remote control project; we interpret this as
support for the impactfu nature of the project.
Most of the comment: were positive:
Creatin¢ia remote by scratcl anc selling it
was a new elemen .... Anc was widely
accepte(with enthusiasm.
Indeec we were struck by the fact that despite
grumbling about beinc asked to “do
engineering 'almos! all the reports mentioned
buildinc the remote as< one of the most
enjoyable aspect: of the project.
The processof building marketing and
finally sellin¢ the fabricatec CM#£. remote
was an interestinc one We believe: that
aside: from the basic lecturess and
assignmentsithe idee of actually buildinc a
remote spicedl things up and made an
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aspec of the clas«fun. The groug was able
to learn a newfounc skill... Aside:from the
technicalfabricatior aspect, beinc able to
analyze: the target market supply and
demand manufacturing and marketing
technique .. stimulatec us.

Many students were particularly motivatec by

the competitive elements of the project anc its

hands-or nature.
The projeci for the projectol remotes that’s
the projeci | lovec doinc the most. It was
very hands on and entertaining | lovec to
learr abouil saunterin¢ [soldering and
basicall''be an enginee for a day. ....I'm
excitec to go to class;today and see who
won

Student:;recognizerithat in many case sthere

was no right answe ‘and while that frustrated

many some saw it as a positive.
| think it is safe to say that by assigning
these projects studentshad to think outside
the box from a norma economicsclassin
order to completeit.

Critica comments; clusterec arounc an
inability to see the connectior betweer the task
and the subjec matter of the course.

Goinginto this projeci we didn’t really know

what to expect and ever how making a

remote contro. would relate to

microeconomics.
Student:ialsc had concerniaboui their grade
beinc tied to the achievemertof what they
perceivecto be unrealisticoutcomes:

| still find it difficult and somewhat

unrealistic:to sel a produc with suct little

functior for suct a high price Thereis a low
demanc for this produc at a price of around
$20-$30,sc we don't think that sellin¢ the
remote shoulc be a requirement, instead
extra credit.
Interestingly, a yeal later, durinc an
accreditatior: site visit, students waxed
eloguent aboutl this experience: anc how
valuable: suct experientia learning activities
are. The very complexity'anc uncertainty that
they complaineclabout during the course were
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now creditec with simulatin¢ decision-making
in the real world.

7.Conclusion and Lesson Learned

College :anc universitietiacros: the country
are movin¢ towards more student-centered
approacheto teaching One suct approactiis
the creatior of authentic learning tasks. where
students come to view knowledge,not as the
end-produc of their education but as a tool to
solve real-worlc problems The authors’
experiencusuggest:ithat it is possibleto design
authentic learnin¢ activities that allow even
“novice learners' to understancl the building
blocks of a discipline.In addition to discipline-
specific: knowledge, students learn to seek
information, work collaborativel'r and make
difficult decision: with incomplete information.

However there are a numbel of challenges
in designinganc implementing suct activities.
Or the demanc side there is the challeng::of
getting “buy-in” from students who are
expectecl to participate in these authentic
learnin¢ tasks on the supply side there is the
challengtof acquirin¢the resource requirec to
support suct activities.

Most first-yeal students are usec to a
mode where there is one right answe and
their task is to learr that answer Theyare also
usec to the silc approachito educatior where
they are not expected to use knowledge
acquirec in one clasi in an assignmer tfor
another As such instructors musi be prepared
to face resistancifrom students uncomfortable
with complex. ill-definec tasks. that require
them to use knowledg¢ of multiple disciplines.

Studen resistanci: to unconventional
assignmentsis greatel when students are
uncertair of how their gradeswill be impacted.
In the first stage of the remote control project,
all students were assuretiof receivin¢credit for
their efforts, with bonus points awardec to the
groufr that was able to find the lowest-cost
supplier However there was no suct assurance
for the other two stage:;of the project. They
knew that failure to build a workingc remote or
to find a buyel for that remote would resuliin a
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grade of zerc for that stage of the project.

Though the gradin¢ approacthi was highly

authentic - successin businessis judgec on

outcomes not inputs - it createc a lot of anxiety
for students If we want students to embrace
authentic learning activities our assessment
practicessmusi change¢:to allow credit for the

process, for learning from mistake: and for

successfull collaboratin¢with others.

Or the supply side the bigges constrain is
resources The assessmeliresults point to a
trade-off inherent in authentic learnin¢ tasks.
The multidisciplinar' nature of the projects
requires extra time to teact materia not part of
the traditional class.Takeritoo far, authentic
projects coulc impair learning by diluting the
fundamental;with tangentia tasks:.and topics.
Holder speni one clas:sessionexplaininghow
to soldel anc assembl :circuit boards but this
was not sufficient Students hac to finish
building their units outside of class but needed
technica suppori throughout the construction
process. Thic put a rather large,
uncompensatec, burder on Holden’s; time,
particularly becaus: there was no commor time
for everyone:to work on the project. Hence
different groups approachedHolder (anc two
other staff members:who helpec them build
cases for materials anc mentoring on different
day< and different times It would have been
more efficieni to use the commor clas: meeting
times to build the remotes but that would have
led to less clasiitime to “cover” the subject
matter of a typica introductory economics
course.

Due to the multidisciplinan' nature of
authentic learning tasks Borthwicl et al (2007)
point to the neec to supporf suct tasks by
providing many resources; from multiple
sources.The remote control project would not
have beer possible: without Holden's
willingnes:to volunteel his time and expertise.
The Dean's;office providec funds to purchase
supplies, two engineering technician:; helped
students build the cases and two departments
on campusagreecito lend us the use of their
solderin¢jirons. It will not be easy'to procure
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these additiona resource;on a continuing
basis.

Borthwick et al alsc note the importance of
breakinga comple; authentic learning task into
several steps anc providing assistanczand
feedbacl:at eacl stage This type of scaffolding
and mentorship is particularly important in
introductory course:where students have no or
little backgroundin the discipline Despite the
fact that the remote control project was
subdividel into three distinci phase:; with
evaluatior and feedbacl:at the end of each
stage anc despite bein¢ guidec by four
mentors (the two authors anc two staff
members), students noted the neec for
additiona support.

If authentic learning activities require more
resource:; than traditional “chalk and talk”
methods are they worth embracing’We are
cautiousl optimistic about the potential of such
experiences to increase: engagemert and
improve the student’s ability to think like an
economist Studen evaluation:;of the remote
control project were initially mixec but the
majority of students felt that the experiential
learnin¢g opportunity allowec them to get a
better grasy of the materia than they would
have from the textbook and lectures alone.
Anecdotal evidence: suggests that their
appreciatior: for the project grew with the
passag:of time, once they were no longer
anxious; about their grades. Indeec as the
accreditatior team discoveretlduring their site
visit to the campus the remote control project
was one of the highlights; of the first year
curriculum  Will participatior in authentic
learning tasks increase:long term retention of
economicconcepts Thai is a questior we hope
to answe 'by evaluatin¢student performance
on the Senio Exii Exam Pendin(jthose results
we are cautioushoptimistic about the potential
of authentic learning tasksto improve students’
ability to do economics not just know it.

References

Becker M. (1997) Teachinieconomic to
undergraduates Journa of Economi Literature 35,
1347-73.

18

Borthwick, FBennett,S,Lefoe,G, & Huber(2007).
Applying authentidearning to social science: A
learning desigrfior aninter-disciplinary sociology
subject. Thelournal of Learning Desig#(1), 14-24.

Colande (2004) The Art of TeachiniEconomics.
Internationa Reviev of Economic Educatiol, 3(1),
63-76

Colander D. (2005) The Makinc of an Economist
Redux Journa of Economi Perspective, 19(1),
175-198.

Colander D. Follmer H.,Haas A.. Goldberg M.,
JuseliusK. Kirman A., Lux T. & Sloth B.(2009) The
Financie crisi¢ anc the systemii failure of academic
economics Kie Working Paper;, No.1489 February.

Donovan M. S. BransfordJ D.. & PellegrincJ W.
(Eds.) (1999) How people learn: Bridginc research
and practice Washington DC Nationa Academy
Press.

Frank Rober H. (1998) Some¢Thought:onthe
Micro Principle: Course In W. B. Walstacanc P.
Saunders eds. Teachiniundergraduati eco-
nomics A handbool for instructors. New

York Irwin McGraw-Hill pp. 13-20.

Fullbrook Edward.(2002 The Post-Autistic
Economic Movement A Briet History Journa Of
Australiar Politica Econom, 50, 14-23.

Hanser W.L. SalemiM. K & SiegfriecJ J (2002)
Promotin¢ economit literacy in the introductory
economic course Americar Economi Reviev,
92(2),463-72.

Holden Michael (2014) "CMA Remote."
www.holdentechnology.co. N.p. n.d. Web 28 July
2014.
<http://www.holdentechnology.com/component/co
ntent/article/34-atmels/64-projector-remote>.

Lombardi M. M. (2007 May). Authentic learning for
the 21si century Anoverview Educaus Learning
Initiative. Retrieve(from
http://net.educause.edu/ir/library/pdf/ELI3009.pdf

Watts M. & Schau G (2011) Teachiniand
Assessmel Methods in Undergraduat Economics:


http://net.educause.edu/ir/library/pdf/ELI3009.pdf

TheJournal of Management and Ehgineering Integration Vol. 7, No. 2 | Winter 2015

A Fourtt Nationa Quingquennie Survey Journa of
Economi Educatiol, 42(3), 294-309.

Yeunglamk¢ Louis K.C (2011) Fron Disconten To
Reform Toward: A Multidisciplinary Approact To
The Study Of Economics Australasial Journa of
Economic Educatiol, 8(1) pp.69-86

19



Reproduced with permission of the copyright owner. Further reproduction prohibited without
permission.



TheJournal of Management and Ehgineering Integration Vol. 7, No. 2 | Winter 2015

Pinpoint: Wi-FiBasedindoor Positioning System

Daniel Davis
Keyur PatelPaulus/Vahjudi

MarshallUniversity Collegef InformationTechnologynd Engineering/VeisbergDivision of

ComputerScience

davis813@marshall.edu; patel48@ marshall.edahjudi@ marshall.edu

Abstract
GPStechnology has revolutionized outdoor navigation, but its long-range radio signal cannot

successfullypbe accessedwithin the confinesof a building. Indoor PositioningSystems(IPS)exist to

provide a similarly useful solution for navigatingcomplexindoor environments. However,current IPS
technologiesare plaguedby two major problems. Existingsystemsare either prohibitively expensiveto

install or lackthe accuracyto be deemedeffective. We proposea new systemthat will overcomethese
obstaclesby utilizing a ReducedSignalStrength(RSSAlgorithm that utilizesdata from the structure’s
architecture to moreaccurately triangulate the user’s location.

1. Introduction

For the purposeof this study, we defined an
Indoor Positioning System (IPS)as a set of
technologiesusedto determinethe location of
a user within some defined structure. Unlike
well-known GPSechnologies|PShasnot been
appliedon awidespreadbasis. It has,however,
been utilized by the Smithsonianinstitution to
provide visitorswith electronicallyguidedtours
of the museum(Sulick,2012),and by shopping
centers, including Hong Kong's Tai Po Mega
Mall (Kopytoff, 2013), to aid shoppers in
locating their favoritestores.

Perhaps the primary reason that IPS
technologies have not experienced more
widespreaduse is that, once againunlike GPS,
there is no accepted standard for the
implementation of such systems. In today’s
marketplacethere aretwo leadingsolutionsfor
commercially available indoor positioning
systems. In the upcoming segments,we will

address the shortcomings of those systems
before outlininga proposedsolution.

2. Infrared (IR)

Themost commonpositioningsystemsutilize
Infrared light to offer absolute position
estimation (Gu, 2009). One of the earliest
examplesof these systemsis the Active Badge
positioningsysteminventedat AT&TCambridge
in the 1990s (Gu, 2009). Eachactive badge,
intendedto be worn by peopleinsidethe given
building, transmits a unique IR signalevery 15
secondgGu,2009). Sensorare placedat each
locationwithin the coverageareaof the system,
andthesedetectthe IRsignalsentby the active
badges(Gu, 2009). The position of the active
badge may then be determinedto room level
accuracyfrom information received from the
sensorqGu, 2009).

The largest problem faced by all IR-based
systemsis that they require direct line of sight
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for the sensors and transmitters to
communicate(Gu, 2009). It alsorequiresthe
buildingcoveredby the systemto be retrofitted
with sensors(Gu, 2009). While standalonelR
sensors are inexpensive, the cost of the
required network infrastructure is substantial
(Gu,2009). Usersare then requiredto already
have accessto a compatible transmitter in
order to be tracked by the system(Gu, 2009),
preventing“spontaneous”use of the IPS. This
limits the usefulnessof IR-basedsystemsfor
consumer applications.

3. Proprietary Signals and Sensors

Some proprietary sensor technologieshave
beencreatedto generatemore accurateindoor
positioning. One notable example is the
“Cricket” sensor developed by the MIT
Laboratoryfor ComputerSciencgMautz,2009).
Thesesensorshave a stated indoor positioning
accuracy of 1-2 cm (Mautz, 2009). This
accuracyis achievedusinga combinationof RF
and ultrasound signals (Priyantha, 2000).
Stationary*beacons”are placedin the ceilingof
a given room, and mobile “listeners” receive
information from the “beacons” to infer the
room itis in (Priyantha, 2000).

Anotherproprietarytechnologythat hasbeen
utilizedto achieveaccurateindoor positioningis
the Locataantenna,which usesa signalsimilar
to that used by GPSsatellites (Mautz, 2009).
The creators of the system claim that it can
achievesub-cmaccuracyeven indoors (Mautz,
2009).

While these systemsare quite successfulin
terms of functionality, their proprietary nature
makes then unsuitable for consumer
application. Theneed not only for buildingsto
be retrofitted with hardware, but for usersto
alsoemploya separatedevicehascausedthese
systems to fail tgain mainstreantraction.
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4. Bluetooth Beacons

Consideredthe most popular of the current
commercial solutions for indoor positioning,
these systemsrequire the regularplacementof
Bluetooth beaconsthroughout the structure to
be navigated. Commonsystemsrequire these
beacons to be placed 30-50 feet apart
throughout each level (Disha, 2013). For a
structure with sufficientsizeand complexityto
warrant the usageof IPS,this would spell the
needfor hundredsof beacons. Of course,each
beacon requires some type of power supply.
However, whether powered by a network of
linesretrofitted to the structure or by battery,
this presents a significant cost. Thus, we
conclude that the primary problem with
Bluetooth based IPStechnologiesis that they
are nearly prohibitively expensiveto install and
maintain.

It shouldbe noted, however,that while these
systemscannot currently achievethe accuracy
of the proprietary systemsmentioned above,
they havebeenshownto achievea very usable
degree of accuracy,consistentlywithin 2-3 m
(Gu, 2009), and have been commercially
introduced to some degree of success. The
utilization of Bluetooth solvesone of the major
problemswith the use of proprietary sensors,
as Bluetooth radios are now commonplacein
consumerelectronics,eliminating the need for
users of the system to acquire a separate
device. Apple’srecently released proprietary
standard for indoor positioning, dubbed
iBeacon, utilizes Bluetooth beacons (Apple,
2013). Therefore,we concludethat in cases
where fiscal concernsare lessimportant than
pinpoint accuracy,Bluetooth solutions may be
superiorto others.

5. Wi-Fi Based Systems
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To overcome the cost inefficiencies of
Bluetooth based Indoor Positioning Systems,
multiple algorithmshavebeencreatedto utilize
a structure’s existing wireless network for
navigation. The most popular of these are the
Fingerprinting Algorithm and the Reduced
Signal StrengtAlgorithm.

5.1. Fingerprinting Algorithm

Fingerprinting algorithms require manual
measurements of signal strengths for all
wirelessaccesgointsin rangefor eachlocation
needed for the desired granularity of the
system(Disha,2013). To better place sucha
task in perspective,imagine a desired level of
granularity of three feet. Thus, the system
implementers must make a measurementat
every intersectionpoint of a grid formed from
squareswith sidelengthsof three feet. Similar
to the drawbackof Bluetooth-basedsystems,
this represents a very significant initial
investment.

However, it should be noted that these
systems are quite efficient once the initial
installation is complete. Thisis becausethe
measurementsare simply stored in a database
which can be queried by a user’s device to
determine his location (Disha, 2013). Also,
though this is completely dependent on the
granularity that measurementsare taken, a
fingerprinting based system can be
implemented to achieve a high degree of
accuracy.

5.2. Reduced Signal Strengtlgorithm

Technologies utilizing a Reduced Signal
Strength(RSSalgorithm attempt to triangulate
a user’'sposition by estimatingthe straight-line
distancefrom the user'sdeviceto eachaccess

point in range (Liu, 2007). This distance is
determined by measuringthe power of the
signal received from each accesspoint (Liu,
2007). However, currently available RSS
algorithmshave one major drawback. Theyfail
to take architectural considerations into
concern for determining the distance to an
accesyoint (Disha,2013). Thus,for example,if
agivenaccesgoint isdetectedon auserdevice
with -57dBmof power, the algorithm has no
way to recognizethat the usermay be only 10
feet away from the accesspoint, but with a
cinderblock wall between the two devices
rather than being a clea#Ofeet away.
Therefore, the problem with current RSS
indoor positioningtechnologyis different than
that of the other systemsdiscussed. These
systems require only the minimal level of
installation overhead, the programming of a
floor plan. However, whereas the other
systemdiscussedoncethe initial investmentis
complete, offer efficiency and accuracy,RSS
systemshavetheir usefulnesdimited by poorer
accuracy, and the triangulation is a slower,
more computationally intensive process,
limiting the potential forreal-time tracking.

6. Proposed Solution

As we have discussedthe problems facing
currentIPSechnologiesare that they are either
prohibitively expensiveand time consumingto
deploy or too inaccurateto be effective. We
proposea solutionto combinethe costefficient
deployment of a reduced signal strength
algorithmwith the greateraccuracyachievedoy
the other technologies. To accomplishthis, we
proposeto overcomethe major shortcomingof
existing RSSalgorithms by taking the target
structure’s architecture into consideration
during the calculations. Thus, our goal is to
successfullyimplement and test a Structurally
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ConsciousReducedSignal Strength Algorithm
(SCRSS).

6.1. Equipment Used

For all measurements described in the
proceedingsections,the sample “user device”
utilized was a ToshibaSatellite C55-Anotebook
computer with a Realtek RTL8188EB02.11n
compliant network adapter. The wireless
router used was a Cisd@ronet 700 Series.

6.2. Background Research

The first phase of this research was to
manuallyanalyzesignalattenuation. Beforewe
could determine the effects of building
architecture,we first had to developa control
case by measuringunobstructed attenuation.
Usingthe laptop and wirelessrouter described
above, we measured the signal strength
received from the router at several different
distances. We then used JagFitcurve fitting
software publishedby the University of South
Alabamato approximatea regressionequation
for the data. The data was entered to the
software asthe negationof the signalstrength
beinga function of the distance. Fromthis, we
obtained the exponential equation given in
Figure lbelow.

s(d) = 48.5 00364

Equation(1). Exponential equation determined
from regression analysisf unobstructed signal
attenuation

Here, s representsthe signalstrength of the
accessoint, and d representsthe straight-line
distancefrom the accessoint to the receiving
device. The signal strength is measured in
terms of power in units of dBm,and distanceis
measured irfeet.
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Figure2 is a graphicalrepresentationof this
function, with the negation of the projected
signalstrength plotted on the vertical axis,and
the distance from the accesspoint on the
horizontal axis. Also shown on the graph are
some data points used in the regression
analysis.It shouldbe noted that this equationis
not intended to be a generalizationof signal
attenuationfor all hardwarecombinations. This
is very specifically catered to the hardware
described in section 5.1.

[ 70

| | . . " " "
Figure 2. Graphicakpresentation ofregression
equation.

We were then ableto observethe effect that
passingthrough severalmaterialshad on signal
strength by comparing the measured value
against the predicted value for unobstructed
signalstrength. We found that the power lost
after passing through a medium can be
approximatedas a constant value for a given
type of material. For example,we determined
that a signalpassinghrough a cinderblockwall
experiencesa power loss of approximately 6
dBm, signal travelling between stories of a
building with average ceiling height loses
approximately 11 dBm, but signal transfer
through a wall constructed of plasterboard
(drywall) does not cause any measureable
amount of signalattenuation. Of course,these
measurements could vary based on the
particular types of materials used in a given
building, so optimizingthe systemfor accuracy
in a deployment environment would require
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some measurementsfor each wall material
used in the structure.

6.3 Implementation

The second phase of this project was to
design an Indoor Positioning System utilizing
the signalattenuation observationsnade. The
goalof this designwasto achievea systemwith
the capabilityfor usefullevelsof accuracywith
a practicalcostinitial cost. It shouldbe noted
that the minimum deployment overhead for
any Indoor PositioningSystemis to programa
floor plan. Thus,a primarygoalof this projectis
to develop a deployment mechanismthat is
reducedto only slightlygreatercomplexitythan
that minimum. The primary addition to the
deploymentof this systemis the needto specify
the type of each wall in the floor plan. In
addition, to improve accuracy, one must
measurethe attenuation causedby each type
of wall used,asbuildingmaterialscanvaryfrom
building to building.

It isimportant to note the differencebetween
the proposed system and Wi-Fi fingerprinting
basedsystems. The proposedsystemrequires
each type of wall within the structure to be
evaluatedfor its impacton signalstrength. This
is not the sametype of measurementrequired
to installa fingerprintingsystem,in whichsignal
measurementanust be made at eachpoint on
an imaginarygrid of arbitrarily defined density.
Thenumberof different buildingmaterialsused
to constructwallsin a singlebuildingisin nearly
everycasemanytimes smallerthan the number
of measurementghat would needto be made
to installa fingerprintingsystemin a reasonably
sized structure. This leads to a significantly
reduced initial investment than required to
install afingerprinting-based system.

6.4. System Overview

The main system is hosted on an Ubuntu
server, which the user connectsto over web
sockets. In order to deploy the systemin an
environment, the building must have a
blanketing Wi-Fi network. We are currently
developinga user applicationfor Android, with
the intent that the conceptmay be ported to
any Wi-Fi enabled portablgevice.

6.5. PinpointServer

The server application is designed to be
hostedon aninternet connectedremote server.
We choseto useJavafor this application,dueto
its conveniencefor web socket programming
and MySQLldatabaseintegration. In the future,
we will analyze whether the language
effectivelyhandlesheavilytraffickedinput data,
and, if deemed necessary,port to a faster
language suchs C++.

Floor plansare stored in a MySQLdatabase.
Eachfloor is representedas a two dimensional
Cartesian coordinate grid, with the third
dimensionbeingthe levelof the building. Walls
are representedas line segmentswith starting
and ending points, and each has an attribute
signifyingits material, and therefore its signal
power loss. Accesspoints are stored by their
location (three-dimensional coordinates) and
their unique MACaddress.

The database is then populated with
predictedsignalstrengthsfor eachaccesgoint.
For the purpose of population, each access
point is representedasa circle of diameter1 ft.
Rotating around the circle, a line is extended
everyone degreeto its first intersectionwith an
outsidewall. Signaktrengthsare approximated
every 1 ft. alongtheselines usingthe equation
determined  for unobstructed  signal
attenuation, and the appropriate power lossis



TheJournal of Management and Ehgineering Integration Vol. 7, No. 2 | Winter 2015

applied when the systemdetectsthat the line
beinganalyzed has intersectedveall.

Thissystemallowsall heavycalculationgo be
completed in the preprocessingstage. Once
the databaseis populated, the systemis ready
for operation. A socketconnectionis opened,
over which users can send request queries.
Queriesincludethe MACaddresse®f all access
points in range of the user’'sdevicealongwith
the signal strength of each. The databaseis
queried for a list of locationswhere the signal
strengthsmatchfor eachMACaddress. Ideally,
enoughaccesoints are measuredso that the
gueryrevealsa smallareawherethe usercould
be. In this case,the returned coordinatesare
averaged, and the predicted location is
returnedto the user. If a singlelocationcannot
be determined, each possible area has an
averagecalculated,and all are returned to the
user. Theuserapplicationwill handlethis error,
but present the user with all the possible
locations in the case that it may help their
navigation.

6.6. User Application

A user-friendly applicationto interface with
the Pinpoint system is currently being
developed for Android with the intent of
portability to other platforms. The application
displaysa stylizedversionof the building’sfloor
plan. It causesthe deviceto repeatedlyscan
using its Wi-Fi radio, and sends the
measurementsto the server over a socket
connection. If a singlelocation is returned by
the server, the user’slocation is indicated on
the floor plandiagram. If not, an error message
is presented warning the user that a single
location could not be determined, and all
potential locations aralisplayecon the map.
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Figure 3. lllustration of user device operation
7. Future Work

Themostimmediatework to be completedis
to further test the algorithm for predicting
signal propagation. Thistesting will lead to a
greater understanding of the model and
refinement ofthe system to improve accuracy.

It is still necessaryto find a way to better
generalizethe model for unobstructed signal
attenuation. At this time, we hope to
determinethe relationshipof the power of the
antennasof the transmitter (accesspoint) and
receiver (user device)to the model, so that it
can be easily modified based on these two
parameters.

Anotherareaof concernthat we havenot yet
tested is the attenuation effect of moving
objectsin the environment. The most relevant
example is the case of a group of people
crowding into a given area. Their movement
could potentially affect the propagationability
of the Wi-Fisignalin that area. We currently
have not analyzed this phenomenon to
determine if it could have a sufficiently
significantimpact to affect the performanceof
the system.
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Currentlythe systemcanonly be accessedy
transmitting information to the server
applicationusinga PC. In the near future, we
hope to complete the more user-friendly
Android application,and to implement a best-
path algorithm fornavigation purposes.

Finally, a long-term goal is to develop a
graphical utility for programmingfloor plans.
This would significantly reduce the time and
costs involved with deploying the system,
further increasingts usage potential.

8. Conclusion

Indoor PositioningSystemsundeniablyhavea
placein 215t Centurysociety. Theyhavealready
been utilized to provide guided museumtours
(Sulick2012),andto help peoplefind their way
through their favorite shopping center
(Kopytoff,2013). Theycould be appliedto help
travelers navigatelarge airports, or to provide
guidance to seats at large entertainment
venues. IPStechnologyeven hasthe potential
to savelivesif utilized by emergencymedical
personnel. Seconds saved in locating an
individualcanmeanthe differencebetweenlife
anddeathin an emergency.

Current IPS technologies have failed to
achieve widespread success, as available
solutions are either prohibitively expensiveto
deploy or too inaccurate to be effective.
Pinpoint's Structurally Conscious Reduced
SignalStrength Algorithm has the potential to
solvethese problems. We are currently in the
process of deploying the system for the
blanketingWiFinetwork of a universitylibrary.
We will usethis environmentto further testand
tune the algorithm. The final stage of the
project will then be to packageit in a way that
will allow the systemto be implementedsimply
andefficientlyfor any indoor environment.
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Abstract

Thethree cornerstonesof project performanceare scope,budget (or cost),and schedule. If a project
environmentexperiencedno uncertainty during its life cycleand assumeddesignby experiencedand
efficient plannersand estimators,then a project’s constraintsof scope,schedule and budgetwould be
realizedas planned. Yet,the actual project environmentis fraught with risk elementssuchthat if the
elementscometo pass,the project’'soverallperformancewill be impacted. Theconsequencesf these
risk elementsmay affect all three of the cornerstoneswith both positive and negativeconsequences.
Therisk elementsin projects are often the most challengingto manage. To aid project plannersand
managers,the Project Managementinstitute (PMI) suggestsa project risk managementframework
within the ProjectManagementBody of Knowledge. Thisresearchstudy reviewsand relatesrecently
publishedworks specificto risk in the project environment. Theresearchin this article examinesthe
focusand density of ongoingproject risk research. Theresearcharticlesare then analyzedfor trends
within scope impact, budget, and schedule variances. The articles are also analyzedfor their
deploymentof the risk responsestrategiesfor both negativerisk elements(threats) and positive risk
elements (opportunities).

1. Introduction and background effectively continues to be a critical
management objective for all organizations.
Defining a project in words can be (Meredith & Mantel, 2012) Consider a
challenging. In 2002 Humphreys& Associates significant  historical  project like the
defined a project as “a defined objective to managementand executionof the Manhattan
developor produce a new product, capability, Project. Theoutcomeof the ManhattanProject
or to expand capacitywithin a specifiedtime had a more significantand enduring outcome
frame and budget.” (Humphreys& Associates, within the fields of science,governmentand
2002) A project may be even more readily politics than perhaps any other. (Shoreand
definedby a set of commoncharacteristicghat Zollo, 2015) The managerialpressureto be
includeits temporary nature, uniquenesswell- both successfuland a careful steward of the
definedobjectiveand definedset of budgetand project’s required resourcesis immeasurable.
time. (Jones,2007) The definition of a project (Collett, 2005) The evolution of project
accordingto the ProjectManagementlnstitute managemenmnow includesthe managementof
(PMI)is as “a temporary endeavorundertaken knowledge used and generated during a
to create a unique product, serviceor result.” project’s developmentexecution. (Desouza&
(PMI Project ManagementBody of Knowledge, Evaristo, 2004)
2013) While the exact definition of a project As a consequencethe formal techniques
may be elusive,societyas a whole views public and tools of project managementhave been
workssuchasroad or buildingconstructionand overseen and developed by the Project
the creation of adam as examplesf projects. Managementinstitute. Asoutlined by the PMI,
Realistically project work has been the managemenbf quality projectsis guidedby
undertaken globally for thousands of years. three modest cornerstones of project
Thus the importance of managing projects developmentand measurement:scope budget

28



TheJournal of Management and Ehgineering Integration Vol. 7, No. 2 | Winter 2015

(cost) and schedule. The analysisof these
cornerstones continues to be enlarged and
refined over time. (PMI PMBOR)13)

Projects themselves, while governed,
assessed and managed by the three
cornerstones,fail to adequately describe the
complexitiesof successfuproject management.
Thatis, the three cornerstonesalone forgo the
complication of project risk factors. These
three project cornerstonesand the element of
risk are shownin Figurel. Thesimplediagram
in Figurel fails to conveythe interwoven risk
complexities of the three cornerstones that
ultimately measurethe succes®f projectsboth
attempted and completed.

As an exampleof these interwoven project
complexities,considerthe design,management
and execution of a large, expensive and
intricate project. An intense planningeffort is
requiredfor sucha project. In manycasesthe
project beginsbefore the effort is fully planned.
Asa consequencethe planningeffort is seldom
a standaloneprocessasthe three cornerstones
of project performance are often intertwined
duringthe designphase. A positiveor negative
impact on one of the cornerstonesmay havea
linear or non-linear impact, either positive or
negative, on one or both of the remaining
cornerstones. It is unlikely that the impact of
changinga single constraint would only affect
performance in that cornerstone’s particular
situation.

A project design team has a substantial
undertaking in the successfulcreation of a
comprehensiveroject plan. Theoreticallyjf an
organization were to employ perfect project
designersplanners,schedulersestimators,etc.
then the designed project, when executed,
would be completedon schedule at costand at
the expectedtechnicallevel for the client. In
fact, project planning optimization may be
achievedthrough the analysisand deployment
of designoptionswith someincreasedevelsof
success. (Brown & Singh,2014) Realistically,
the project environment cannot expect such
orderly performance due to the many
intricacies othe projectdynamic.
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In ultra-complexprojects, the project may
well be authorizedand initiated far earlierthan
what many of the more problematictechnical
conceptsof scopecan be adequatelydesigned
and developed. Millions of dollars may be
spentbefore these problematicdesignfeatures
are developed and solved leading to the
assumptionof great levelsof future risk within
the project. Further,when consideringa global
project’'s additional dimensions of cultural
diversity and the existence of emerging
uncertainties,the likelihood of a successfuand
efficient project is increasingly hindered.
(Wong, UnsalTaylor & evitt, 2010)

Scope

Risk

Schedule Budget

Figurel. Projectcornerstones

The prior example leads to the routine
instanceof risk elementsbeingintroducedinto
the project environment. Thisexample,while
seemingly extreme, has an unknown scope
requirement. Thisunknownscoperequirement
may ultimately cost as expected, more than
expected, or less than expected. Practical
expectationstend toward a higher cost than
expected. In addition to the describedcost of
uncertainty or risk, there is also schedule
uncertainty or risk. Here as well, the time
requirement for the scope element may
proceedasplanned,but mayalsobe quickeror
longer than expected. Practical expectations
tend towardtaking more timehan expected.

2. Project riskmanagement

The term risk has different meaningsto
different users. Simply defined, risk may be
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thought of as a consequential uncertainty.
Another risk interpretation is the examination
of environmentalconditionsthat may causea

detrimental effect on any of the project’s
cornerstonesof budget, scheduleand scope.
(Pinkerton, 2003) For many people and

organizations,the general connotation of the

term risk implies a negative consequence.
Negativerisk consequencesre very important

and hinder the successfulcompletion of a

project effort. Giventhe negative impact on

project performanceof negativerisk elements,
significantresearchin the area of project risk

management is expected.

Despitethe widespreadunderstandingand
anxiety of negative risk elements on project
performance, there also exist opposite risk
elements. Theseother riskelementsare known
as positive risks. Positive risk elements may
enable or enhance the current project
underway directly and positively by affecting
the project performancecornerstones. Thatis,
a positive risk element may reduce cost,
shorten completion time and/or enable scope
achievement. Consequently, there is an
expectationthat better project managersand
organizationsalso consider the existence of
positive risk and view those consequential
opportunities.

2.1.Recognized risk

All project efforts entail some level of risk.
Theimportanceof risk managementwithin the
project context cannot be understated.
Accordingly,a consistentdefinition of project
risk and the methodology to deal with risk
elementsis vital to project success. Globally,
many institutions haveissuedrisk management
guidelinesand practices. (Frick,2010) These
guidelinessuggestthe considerationof similar

risk management techniques for every project.

In 2010, the International Organizationfor
Standardizationor 1SO set forth a standard
knownasISO31000(Alarm,2010)outlining risk
managementstandardswithin the context of
project management. ThelSO31000definition
of riskis the effect of uncertaintyon objectives.
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Thestandardgoeson to includerisk effectsthat
may be positive or negativewith regardto the
project’s deliverable. Thisinclusivestatement
on risk indicates the need for project team
members, managers and organizations to
clearlyunderstandand internalizethe project’s
objectivesand deliverablesfor optimal project
performance. Failureto considerpotential risks
and to plan for the eventuality of risk leadsto
poor projectperformance.

The Project Management Institute (PMI)
issues a Project Management Body of
Knowledge (PMBOK, 2013) reference that
includesdefiningriskwithin the project context.
The5™ edition of the PMBOKeitesthe following
definition: “Projectrisk is an uncertainevent or
condition that, if it occurs, has a positive or
negative effect on one or more project
objectives such as scope, schedule, cost and
quality.” The PMBOKfurther indicates that
individual project risk may not reflect total
overall project risk. This comment reinforces
the importance of a strong commitment to
identifying risk, risk management, and risk
management planning.

2.2.Risk managemenprocess

The risk management process contains
several specific steps shared by the many
agenciesissuing risk management processes.
(Letens, Van Nuffel, Heene & Leysen,2008)
These steps include the following process
components:riskmanagemenplanning(RMP);
risk identification (RI); qualitative risk analysis
(QualRA) guantitative risk analysis(QuantRA);
risk response planning (RRP); and risk
monitoring and control (RMC). Thisprocessis
diagrammed in Figure 2.

Negativerisk elements, should they occur,
adverselyaffect the three project cornerstones
of scope, budget and schedule. Significant
disruptions in project completion and cost
increases are notable for negative risk
elements. Thesephenomenaare noted across
multiple disciplines. (Backalic&& Maslaric,2012)
(Denic, Moracanin, Milic & Nesic, 2014)
(Kaldunski,2011)  Only after the scope or
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technicalaspectof the project effort is defined
and planned can the scope/technical
performancerisk level be measuredas well as
its impact on the scope,budget and schedule.
The precisenegativerisk elementsare specific
to the planned project effort. Eachidentified
scopef/technical risk element should be
evaluatedby usingqualitative and quantitative
risk analysistools projecting the likelihood of
occurrenceversusthe severity of consequence
or negative impact to project performance.
Understandably,risk elements identified with
higher likelihood and higher negative
consequencesrequire superior risk response
planning efforts. Should the identified risk
elementactuallyoccur,then a plan of actionis
readyto roll out usinga negativerisk response
strategy. (Le, Caldas, Gibson & Thole, 2009)

RMP
7 ’ \4
QualRA QuantRA

7

RRP

!

RRP

!

RMC

Figure 2. Risknanagementprocesgdiagram

It is safe to assume that negative risk
elements exist for all project efforts. Their
impact also negatively affects schedule
performance. Individualproject effort activities
typically present different levels of risk.
(Nicholas,2004) The level of schedulerisk is
monitored through the deploymentof Earned
Value control tools wusing a schedule
performance index (SPI) and a schedule
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variance (SV) measure from earned value
management techniques. Additionally, the
negative risk element affects the budget (or
cost) cornerstone. However, as previously
stated, both scope/technicalrisk and schedule
risk contribute to budgetrisk. Thelevel of cost
risk is monitored through control tools usinga
cost performance index (CPI) and a cost
variance (CV) measure from earned value
management techniques(Humphreys, 2002)

2.3.Negative risk responsstrategies

Negativerisk elementsor threats are items
suchthat, if they shouldoccur,posea negative
impact to scope, budget, schedule or
combinations of the three project measures.
(Liu,Zou & Gong,2013) (Zou,Zhang& Wang,
2007) Once negative risk elements are
identified through the risk identification step of
the risk management process, a response
strategy is developedbasedon the degree of
seriousnesgo the project performance. There
are four negative risk response strategies:
avoidance, transference, mitigation, and
acceptance.

Through the strategy of avoidance, a
negativerisk elementis typically dealt with by
changingsome portion or part of the project
effort to eliminate the threat. Through a
process of transference, the negative risk
elementis typically dealt with by changingthe
responsibleparty. In somecasesthis maybe a
changeto a sub-contractor,a consultant or
anotherspecialtyparty. Thisstrategy,however,
doesnot eliminatethe threat but merelymoves
the onus of responsibility to another group.
Using the process of risk mitigation, risk
plannersseekmodificationsof scopeto reduce
or eliminate the negativerisk element threat.
Mitigation isthe most prevalentlyusednegative
risk element strategy as scope processesmay
be plannedwell in advanceof scopeexecution.
Theacceptancestrategyis significantlydifferent
from the prior three strategies. Through
acceptancethe projectteam doesnot seekany
scopemaodificationin advanceand is willing to
addressthe threat should the threat occur.
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(Nicholas, 2004) These four strategies of
avoidance, transference, mitigation and
acceptance enable planners to deal with
anticipatedthreats in an orderly fashion (PMl,
2009).

2.4.Positiverisk responsestrategies

Positiverisk elementsor opportunities are
items that may exist, occur or present
themselvesduring project execution and may
have a positive effect on scope, budget or
scheduleor combinationsof thesethree project
measures. (Meredith et al, 2012) (PMI,2013)
As noted in the literature, there may be less
encouragementby managementfor the study
and developmentof positive risk elements as
they may be seenas actionstaking focus and
resourcesaway from the completion of the
current effort. (Frick,2010) Additionally,the
project manager may foresee a positive risk
element that may not necessarilyimpact the
current project execution, but may have a
positive impact on the project team or
organization. There are four positive risk
response strategies: exploitation, enhancing,
sharingand accepting. (Meredith et al, 2012)
(PMI,2013)

Through the strategy of exploitation, a
positive risk element is dealt with by an
identified changeaction to attain or realizethe
opportunity that was identified. Throughthe
strategy of enhancing, positive risk elements
are typically dealt with by modifications to
scope such that a positive impact occurs to
scheduleand/or budget. Throughthe strategy
of sharing, an additional responsibleagent is
typically deployed to achieve scope through
their expertise,but more importantly is chosen
to capture a benefit as a positive scope
performance consequence. Through the
strategy of accepting, the opportunity is
recognizedout not activelyactedon at present.
The particular positive risk element should be
catalogued by the organization’s project
managemenbffice for further strategicanalysis
on the part of the project's organization.
(Hillson, 2003) (Hillson, 2009) (Lechler,
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Edington & Gao, 2012) (Ward & Chapman,
2012) (PMI, 2009)

3. Researcimethodology

This research study utilizes the journal
analysismethodologyadopted by a number of
authors. (Crawford,Pollack& England,2005)
(Kwak & Anbari, 2008) (Littau, Jujagiri &
Adlbrecht, 2010) (Allen, 2011) The
methodology process involves identifying
principal journals pertinent to the research
guestions. An investigative timeframe is
establishedto review the journals for articles
that mayrelateto the researchquestions. Next
a keyword screen is deployed to identify
possible relevant journal articles for further
scrutiny.

This study was developed to investigate
several current researchtrends involving risk
within projects including: to ascertain the
demographicsof the researchstudy areas;to
discoverto what level of projectrisk researchis
theoretical or applied;and to what extent are
the risk responsestrategiesbeingdeployedand
documented. Additionally the research
investigateso what extent are recentresearch
conclusions publishing works that cite the
connection between risk and its impact on
scope budgetand schedule.

In Crawford et al, two key project
managementjournals were used to provide
datafor this article. Later,Littau et al and Allen
improved upon the data collection used to
addressresearch questions by expandingthe
journal searchlist to the top four encompassing
project management journals. These four
journals are the Project Management Journal
(PMJ), International Journal of Project
Management (IJPM), International Journal of
Managing Projects in Business (IJMPB)and the
International Journal of Project Organisation &
Management (IJPOM). Thesefour journalsare
highly focused on the researchneeds of the
projectmanagement discipline.

In a similar fashionto the existingjournal
analysianethodology,the mostrecentfull five-
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year timespan (2008-2012)for the published
journals was used. A keyword screensearch
was then usedto identify relevant articles for
the research questions in this study. The
keyword screensutilized risk and uncertainty
for article identification. An additional article
search quality measure was expended as all
article titles were read and studied for a
relational inference to the research study
guestions. This style of data collection is a
labor-intensiveapproach,but an approachthat
yields timely results when studying research
questionsfor recent trends in the project risk
area.

4. Researcltonclusions

During the period of 2008-2012,the four
analyzedproject management-relatedournals
publisheda total of 887 researcharticles. The
number of individual published articles by
journalis shown in Table 1.

Table 1. Data source

Article
Journal Frequency
PMI 176
IJPM 433
IJIMPB 185
IJPOM 93
Total 887

Overwhelmingly the majority of published
researcharticles investigatedone or more of
the multitude of facets of the managementof
projects. In the end, only a minority of articles
(twenty-seven)were found to be suitable for
answeringthe researchquestionsposedin this
study. The twenty-seven articles were then

analyzed in responst® the research questions.

First, these twenty-seven articles may be
divided into theoretical and applied articles.
There were five articles published that
investigated purely theoretical aspectsof risk
while twenty-two articles researchedapplied
risk. Of the twenty-two published articles
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relatedto appliedrisk, sevenarticlesindicateda
focus on project risk specificto a particular
country’sproject environment. Fifteenarticles
focusedon a specificindustry or areaof study.
The seven articles that studied project risk
relevant to a specific country included the
following countries: China (3), Ghana (1),
Indonesia(1), South Africa (1) and the United
Arab Emirates (1). The fifteen articles that
targeteda specificindustryor type includedthe
following areas and types: information
technology/information systems (6),
construction(3), megaprojectsor programs(3),
other unclassifiable (2And pharmaceutical (1).

The twenty-seven project risk-related
articleswere then analyzedfor deploymentof
risk impactto scope,scheduleand budgetand
the deployment of positive and negative risk
responsestrategies. The initial article review
revealedthat ten of the twenty-sevenarticles
focused on theoretical risk modeling
development. Oftheseten articles,two articles
utilized theory developmentwith applications
to scope, schedule and budget rishplications.

The seventeen remaining project risk-
related articles most often studied risk
implicationto the three project cornerstonesof
scope,scheduleand budget. Overwhelmingly,
implicationsto scope were the most studied.
However takingthe next stepin studyinga risk
response strategy for the analyzed risk
elements was far less common. Of the
seventeen articles investigated, only twelve
continued with a risk response analysis. Of
these twelve papers,the majority of negative
risk response strategy studied was risk
mitigation. Of the seventeen articles
investigatedponly four considereda positiverisk
responseanalysiswith the majority involving
the use of risk exploitation. Total results are
shown in Tables2, 3 and 4. Despite the
potential benefits,both shortandlongterm, for
the identification and leveragingof positiverisk
elements in future projects, this research
agreedwith Frick’sclaim that fewer resources
are put forth on identifying and leveraging
positive risk elements. (Frick, 2010). These
findings may be significant for organizations
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seekingcontinuousimprovementopportunities
for the longterm successf their organization.

Table 2. Overall results

Negative | Positive

Risk Risk Scope| Schedule| Budget
Strategy | Strategy

10 4 16 9 10

Table 3. Negative riskesponse results

Avoidance| Transference| Mitigation | Accept

0 1 11 0

Table4. Positive risk response results
Exploitation | Enhancing| Sharing| Accept
4 3 1 0

5. Recommendationand further research

Overall, this paper identifies a seriousand
unexpectedpaucity in the area of project risk
research. It was expectedthat a meaningful
level of researchwould investigaterisk as the
project’s risk level has a significantimpact on
the success of meeting the project's
cornerstone performance goals of scope,
schedule and budget.

There were many results that investigated
the risk/cornerstone linkage through the
connection to scope risk, schedule risk and
budgetrisk. However,takingthe next research
step in studying and perhaps recommending
particular negative and positive risk strategies
was particularly limited. For many of the risk
response strategies there were no published
research efforts.

The most significantlevel of negative risk
strategy response researchedwas mitigation.
Of the positiverisk strategies,exploitation and
enhancingwere the most documentedin the
research. Theseresultsare interestingin light
of the fact that the strategiesof mitigation and
exploitationare presentlythe mostwidely used
strategies (PMI, 2009). Giventhe rise of the
enhancing strategy in the research, these
resultsmay havean applicationto practitioners
in the project area.
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From a demographic perspective, project
efforts that were country specific focused on
China. This specific emphasis on China is
consistent with the massive economic
expansionexperiencedin China. (Mok & Yep,
2008) (RasiahMiao & Xin,2013) (Tian,2004)
(Zhengyi, 2004)

The majority of project risk application
areas were traditionally studied areas of
information systems/technology,construction
and mega projects. Additional research
opportunitiesare plentiful and neededin other
undocumented applicatiorreas.
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Abstract

BusinesfProcessManagementis a disciplinedapproachto analyze,document, measure,monitor and

improve businessprocesseswith the goal of achievingconsistent,targeted results aligned with an

organization’sstrategicgoals. Many organizationsare building processmodel repositoriesthat enable
operationalexcellenceandbusinesgprocesgransformationthrough processmprovement,leanand six
sigmamethodologies. Thispaperwill describean approachfor buildinga conceptualbusinesgprocess
modelingarchitecturerepository,includingdevelopingthe conceptualprocessarchitectureframework
which includesan operational model, process taxonomies, and the governance structure.

1. Introduction

Business Process Management (BPM) is a
disciplined approach to analyze, document,
measure, monitor and improve business
processes, with the goal of achieving consistent,
targeted results aligned with an organization’s
strategic goals. (Chang, 2006) To enable the
modeling, analysis and improvement of business
processes, the processes must first be
documented to gain a common understanding of
how each process is actually performed in an
organization. The process models must also be
stored and accessed electronically to be used as
an asset in the organization’s BPM program. This
paper will develop and describe a conceptual
process architecture that has been used to
develop the foundation for building a conceptual
business process modeling  architecture
repository to support BPM. We will first start
with a description of how BPM evolved from
other quality, productivity and information
technology bodies of knowledge. We will then
define BPM and discuss the value that BPM
brings. We will describe the need for a
conceptual business process model architecture
repository. Next we will present an approach
and framework for the conceptual business
process modeling architecture repository.

2. Evolution of Business Process
Management
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In the graphic in Fgure 1, we see three
bodies of knowledge, Quality, Productivity, and
Information Technology that have evolved into
what is today known as business process
management. The Quality body of knowledge
started with Satistical Process Control in the
1920s (Montgomery, 2013). The statistical
concepts along with the principals of the quality
gurus, Dr. W. Edwards Deming, Joseph Juran,
Philip CGrosby, and Armand Feigenbaum, and
others became the foundation for Total Quality
Management (TQM), which became popular in
the 1980s. At about the same time, Business
Process Reengineering (BPR) grew in popularity.
The principles and tools of TQM and BPR evolved
into 9x dgma. The Productivity body of
knowledge, started in the early 1900’'s with the
Ford Production System (Henry Ford Production
System, 2013), and evolved into Just jn Time and
The Toyota Production System (Toyota
Production System, 2013), which then evolved
into Lean (Womack and Jones, 1996). Lean and
9x dgma integrated and synthesized the
principles, tools and methodology combining to
form Lean 9x 9gma.

In the Information Technology body of
knowledge, we began in the 1970s with MRP
(Materials Requirements Planning) (APICS MRP,
2013) and MRP Il (Materials Resource Planning),
which evolved into ERP (Enterprise Resource
Panning) (APICS ERP, 2013), and CRM (Qustomer
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Relationship Management) (APICS CRM, 2013).
BPMS (Business Process Management Systems)
technology supports Business Process
Management, where the principles of Lean Sx

dgma formed the basis for the principles and
improvement tools of BPM.

Quiality:
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Reengineering

Satistical
Process
Control
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Management
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System
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System —
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-
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Figure 1 Evolution of Busine$&ocess Management

3. Definition and value of Business Process
Management

It is fascinating to see how these
seemingly disparate bodies of knowledge,
principles,tools, and methodologieshaveevolved
to Business Proceddanagement.

Theword processis sometimesoverused,
it seems that everything is a “process” and
perhapsit is, but let's clearly define what we
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mean by a process,sinceit is suchan important
concept in Business Process Management. A
processis a sequenceof eventsor activities, that
usesinputsto produceoutputs, in other wordsto
complete “work”. There should inherently be a
transformation of these inputs to outputs to
createvaluefrom the processPeople,computers,
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and machinescan all perform processactivities.
To have repeatable and stable processes,
processesshould be standardized,coordinated,
measuredand reusable.The processcomponents
canbe ; in other areasof the businesghat

apply. To have a standard process,we should
first understandand documentthe process.We

alsoneedto havecontrol mechanismghat ensure
that everyone in the processis following the

standard process. The processes should be

coordinated and designed purposefully. The
processesshould have metrics and be measured
to ensure that they are meeting the targeted

goals.

As you are understandingand designing
the processesit is important to understandthat
processedeginwith simpleactivitiesthat usean
input from a supplierand provide an output to a
customer. These simple steps then connect to
additionalsupplierswith inputsto an activity, with
anoutput to a customer,which createa systemof
processes that are connected and
interdependent. Thatis why it is so important to
see the connectivity of how our work impacts
othersin the organization.

As we described in the introduction,
Business Process Management (BPM) is a
disciplinedapproachto analyze,identify, design,
execute, document, measure, monitor, improve,
and control both automated and :
businesgprocesseso achieveconsistenttargeted
results aligned with an organization's strategic
goals.

BPM provides great value to an
organization. It enablesthe effectiveand efficient
managementof businesgrocesseshelpingus to
do the right processesthe right way. The
effectiveness helps us to perform the right
processesand the efficiencyaspectallows us to
perform the processeswith the right level of
resources. BPM enables alignment of core
processes to business strategy, through
identification of the processesand prioritizing
those processes with the key improvement
initiatives that align to the business’strategies.
BPMenablesmanagingprocessegproactivelyand
predictively,basedon the prioritization with the
keybusinessstrategies.
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BPM enables understanding and
elimination of root causesof processproblems.
BPMalso enablesdesigningprocessedo prevent
problems, instead of reacting to problems and
crisis  management. BPM provides the
infrastructure for continuous improvement and
guality management. It allowsthe organization
to improve before automating. There is nothing
worse than automating a broken process.BPM
enables understandingand elimination of root
causesof processproblems. BPM also enables
designingprocessedo preventproblems,instead
of reactingto problemsand crisis management.
BPM provides the infrastructure for continuous
improvementand quality management.

4. Need for and description of a
conceptual business process modeling
architecture repository

Yan,et al, in 2012 performed a surveyof
the state of business process modeling
architecture repositories and found that these
electronicrepositorieswere not leveraginghe full
functionality of information managementtools.
They also presented a business process
framework that includes a managementmodel
and a reference architecture. They found
electronic business process repositories to be
valuable to manage, collect and store process
models.Yan(2012)alsoreviewedseveralprocess
architecturesthat could be used for building a
processmodelingrepository.

BPM enables institutionalizing process
improvement,by enablingthe knowledgecapture
of processesn some type of data repository so
the processesanbe leveragedasan assetto the
organization.Toomanytimesin organizationsye
create processmapsfor a specificpurpose,such
asa specificimprovementproject, or for an audit,
and then fail to keepthis processdocumentation
updatedasit changes. We then must start from
scratchthe next time we improve or audit the
same process. A process repository is a
collectionof processmodelsthat canbe usedto:
1) model your processes;2) understand the
current state of your operations; 3) design a
future state of your operations;and 4) Identify
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gaps and develop improvement
recommendations. Thetechnologythat supports
a processrepository caninclude severaldifferent
types: 1) BusinessProcessModeling Tools; 2)
Enterpriseor Busines#rchitecturesoftware;or 3)
Business Proceddanagement Software or Suites.
A businessprocess map repository can
include businessprocessmodels that meet the
needsof the business. A model is an abstraction
of somethingfor the purposeof understandingit
before building it. (Rumbaugh,et al, 1991).
Models can be: mathematical, graphical,
narrative, physical or a combination of these
(abpmp.org,2014). In the processrepository,our
models will be mostly graphical and narrative.
Dam and Ghose (2015) proposed a novel
approachfor assessindpow frequently businesses
revisedtheir businessactivitiesand processmaps
in their repositories through looking at the
revision history within the repositories. This
providesevidenceof the importanceto build and
keep an organization’s business process
repository current, and ensure that the process
ownersare usingthe knowledgeembeddedin the
processmaps.
TheBPMmodelstypicallyincludepolicies,
processesand procedures,as shown in Figure 2
(Furterer,2014). Thepoliciesmodel caninclude:
managementirectiveswhichincludepoliciesand
business rules, as well as organizational
assessmentsA directive defines, constrains, or
liberates some aspect of an enterprise. It is
intendedto assertbusinessstructureor to control
or influence the behavior of the business.There
are two types of directives,a businessrule and a
businesspolicy. A businessrule is a directive
intended to influence behavior. It can be an
absoluterequirement,a suggestionpr something
in between. Generally,a businessrule specifies
what is allowed and what is not allowed. A
business policy is a non-actionable directive
whose purpose is to govern or guide the
enterprise.Businesgoliciesprovide the basisfor
business rules. Business policies also govern
businessprocesses.There are specific types of
business policies, namely, organizational,
leadershipandregulatorypolicies. Organizational
policies govern the organization. Leadership
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policies help to manage the organization.
Regulatory policies are policies defined by the
organization to address and respond to
regulationsenacted by regulatory agenciessuch
asthe Foodand DrugAdministration(FDA)or the
Office of Comptroller an€urrency (OCC).

The assessment model helps us to
perform a SWOT (Strength, Weaknesses,
Opportunities,and Threats)analysisaspart of the
strategicplanningprocessTheSWOTincludesthe
strengths and weaknessesof the organization,
and the opportunities and threats in the external
environment. The assessmenjudgesthe impact
to the organizationbasedon the SWOTanalysis.
The assessmentlso identifies the influencersof
the organization. The influencercan be external
or internal. The externalinfluencersinclude the
environment, technology, regulations,
accreditation requirements, and licensure
requirements. The internal influencers can be
assumptions, issues and management
prerogatives.

Processesn the BPMrepository are called a
businessprocessmodel. The businessprocess
model has three primary  purposes;
communication,knowledge capture and analysis
(abpmp.org,2013). In using a businessprocess
model for communicationwe want to conveya
rigorous understandingof the businessprocess
and the ability to managechange.In analysiswe
want to be able to study the process for
optimizationand transformationpurposes Finally
in knowledge gathering we are interested in
understanding the associations of business
processesand activities. For the purposes of
building a processrepository we are concerned
with capturing the activities that make up a
businessprocessand with providing conciseand
meaningfulnamesto the businessprocesseghat
orchestrate those activities. In our model, we
provide a hierarchyof the processmodel starting
with a valuechainmodel. Thevaluechainmodel
decomposesdnto a businessfunction model, and
then leadsto processmodelswhich describethe
sequenceof activities that transform work. For
the purpose of analysisand communication a
business process model takes the form of a
process/workflowdiagramand we are interested
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in the sequencingand constraints of activities.
Processmodels include the following elements:
activities, sequenceof flow, roles, information
systems,information (inputs and outputs), and
process attributes.

Proceduresin our repository can include
work instructions, training, checklists,scorecards
and metrics. Work instructions are detailed
descriptionsof how the work shouldbe informed.
Theyinstructthe processowner how to performa
processat a detailed, step-by-stepevel. Training
can be stored in a repository, by cataloguing
training plans, and training documentation.
Checklistsare used to control a process, and
ensure that all of the important tasks are
performed. Scorecardsand metrics are used as

mechanismgo control the processthat provide
results and measurements of the process
characteristics.  Processmetrics are used to

measure the processes,and typically include
throughput, cycletime, efficiency,processtimes,
wait times, delays and defects. Throughput
measures system capacity and volume of the

process. Efficiencymeasuresthe efficient use of

resources. Processtimes measurethe time it

takesto perform each processstep. Wait times
and delays measure the time that the unit

(product or customer)waits at each step of the

process and the reasonsfor delays. Defects
measure the non-conformitiesto specifications
and customers’requirementsin the processto

assess the quality of thgrocess.

Directives
: - Organizational
g
Value Chains Policies <« .
Business Functions ’é Processes Influencers
Process Models PfOCEdUI’ES
A
| | |
Metrics & Trainin Work Instructions &
Scorecards 9 Checklists

FiguBuBiness Process Models

5. An approach and framework for building a conceptual business process modeling architecture

repository

Theresearchliterature providesguidancefor
approachedo buildingand maintaininga business
process repository. Lazarte, et al (2013)
proposeda model-drivenarchitecture method to
manage cross-organizationaprocess maps that
enhance collaboration across the organization.
They suggestusing a distributed process map
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repositoryto ensuresynchronizationconsistency
and interoperability of the process map
repository. Jin,et al (2013)performedresearchto

assessbest approachesfor accessingprocess
maps in large repositories and suggestedusing
indexesto enhanceevaluation of processmaps
for applicabilityand re-use. Smirnov,et al (2012)
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proposed an approach for extracting process
modelsfrom large processmodel repositoriesby
using action patterns, which are groups of
common activities that appear in processps.

A simple approach to building a conceptual
business process model architecture repository
includesthree steps, as shown in Hgure 3:

1) Developing the conceptual business

process modeling architecture models, in
section 5.1

2) Defining the process taxonomies, in

section 5.2, and

3) Building the standards and governance

structure in section 5.3.

The businessprocess modeling architecture
repository enablesthe organizationto align the
strategies, operational, governance, and
technology elements. It provides the Meta
models, elements and relationships that
constitutethe BPM Repository.

5.1 Developingthe conceptual business process
modeling architecture repository models

The conceptual business process
modeling architecture models discussedin the
previous section, can help to align the
organization’s strategy, business capabilities,
technology,and processmodels. It providesthe
Meta modelswhich include the model elements
and the relationshipsof the model elementsto
each other. Meta is a term usedto indicate a
concept or abstraction from a concept
(www.dictionary.com). The Meta model then
represents the conceptual business process
model. Theauthor designeda StrategicBusiness
ProcessArchitecture (SBPA)that includesseveral
conceptual models used to describe and
document an organization,including: Strategy,
Operational, Governance, and Technology
(Furterer, 2009).

The Strategic BusinessProcessArchitecture
consistsof the following models(Furterer,2014),
(Furterer, 2009):

1) StrategicModels: Models describingthe

business’ strategies, goals and objectives.

2) Operational Models: Models describing

the organization’s value system and
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process models, including the business’
activities andfunctions.
3) GovernanceModels: Models describing
the leadership, organization and
workforce models, including: people,
engagement, leadership, organization,
andworkforce management.
4) TechnologyModels: Models describing
the conceptual domains of the
organization, information, business
vocabulary, information and application
models.
5.1.1. Strategic Models Overview

The Strategic Models help us to
understandthe mission,vision, strategies,goals,
objectives and tactics of our organization. The
StrategicModelswill alsoenableusto capturethe
environmental and organizational assessments
that are so commonly part of strategic and
operationalplanningefforts. Partof the Strategic
Modeling is also defining the businesspolicies,
rulesand regulationsthat impactour ability to do
business pe licensed,certified and accreditedto
do businessn our markets.
The Strategidlodels are:

= Mission, Vision an@€ulture Model

= Course of ActioModel

= Desired Results Model

= Directive Model

= AssessmenmModel

= Influencer Model

5.1.2. OperationalModels Overview
The Operational Models help us to

understandwhat we do in our businessto meet
the strategicgoals.lt modelsthe valuechainsthat
help us to understand how our organization
providesvalueto our customersand decomposes
the value chains into the business functions,
processes and activities performed. The
Operational Models help us to identify and
connect to the business capabilities that are
required to meet the customers’needsfor us to
stay inbusiness.
The Operational Modelsclude:

= ValueSystem Model

= Business Function Model

= Business Proceddodel
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= Business Capability Model
= Metric Model
= Market Model

5.1.3. Governance Models Overview
The Governance Models help us to

understand how we manage the workforce,
includinghow we motivate themto be engagedn
teamwork, improving processes and the
organization. Themodelsalsoincludethe training
and developmentplansthat help us to enhance
the skills of our associates. Thesemodels also
include the recruitment plans that help us to
recruit new associatego our organization. The
performance assessmentplan defines how we
assessthe performance of our associates,and
identify areas of improvement. The career
progressionand successiormplansare also part of
the workforce development models. The
credentialing and licensure requirements are
identified aspart of this model, sothat we ensure
that the skills and competenciesare identified
that our associatesmust have to meet these
requirements. The leadership models describe
how leaderdead andgovern the organization.

The Governance Models are:

= Organizational Model

= LeadershigModel

= Workforce Model

5.1.4 TechnologyModels Overview
The Technology Models help us to
understand the business vocabulary, the
information that is used to transform our
processes, and connect to the business
componentsthat enableprocessoptimizationand
our businesgcapabilities. It alsoprovidesa way to
understand the information applications that
supportour procesgransformations.
The Technology Models include:
= Conceptual Information Model
= Application Model
When just beginningthe BPM repository
the first set of modelsto populate can be the
operational models, including the policies,
processesand proceduresdiscussedn the prior
section.
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5.2 Defining theprocess taxonomies

The Value Systemand Businesg~unction
Model, two of the operational models discussed
in the prior section, can be usedto define the
procesgaxonomies.

5.2.1 Value System Model

Thevaluechainis a chainof activitiesthat
provide value to your customer and enable
competitive advantage. The concept of a value
chain was first described and popularized by
Michael Porter (Porter,1985). Theindustry wide
synchronizedinteractions of those local value
chainscreatean extendedvaluechain,sometimes
global in extent. Porter terms this larger
interconnectedsystemof value chainsthe "value
system."A value systemincludesthe valuechains
of a firm's supplier (and their suppliers,etc.), the
firm itself, the firm’s distribution channels,and
the firm's buyers (and presumablyextended to
the buyers of their products, and so on).
(http://en.wikipedia.org/wiki/Value chaih
Valuesystemscan consistof value activities,also
calledprimaryactivities, and support activities.

Value activities are the key, critical
activitiesthat provide valueto the customer,and
that can differentiate our organizationfrom our
competitors. Thesupportactivitiesare necessary,
but are not core to providing the value to our
customers.

In our valuesystemwe definethe concept
somewhat differently than Porter’'s model. We
define a value systemas an aggregationof the
value chainsthat provide valueto the customers.
The value chains are the sets of activities that
provide a specificserviceor product line to the
customer. In a manufacturingorganization,the
majority of the product lineswould usethe same
activitiesand value chainsto create the product,
so multiple sets of value chainswould not be
necessary Fora serviceorganizationthe activities
that are part of the value chain could vary for
different servicelines more than a manufacturing
organization’svaluechains. By definingour value
system differently, we enable our model to be
used for a manufacturing and a service
organization.
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To further illustrate the distinction, a
healthcare organization’s value system could
consistof the followingvaluechains: Theprimary
value chainsre the following:

= Provide Emergenc8ervices

= Provide Inpatient Services

= Provide Outpatient Services

= Provide Surgical Services

= Provide Women’s Services
The_supporting value chainsclude:

= Provide Supply ChaBervices

= Provide Human Resources Services

= Provide Infrastructure Services
5.2.2 Business Function Model

TheBusinesg-unctionModel canbe used
to developthe processtaxonomy. It describesan

Surgical Services
Value Activities

inventory or catalogueof the functions that the

organizationperformsrelatedto the valuechains.
The BusinessFunction Model (BFM)is used to

identify businesdunctionsand the processeghat

comprise them. A businessfunction consistsof

those operations performed in the organization.
The functional decompositiondiagramitself does
not depict process flows, but rather the

hierarchical organization of functions and the

processeghat they include. The BFMthen is in

essencea taxonomyof businessfunctionsin that

eachtop levelfunction generalizests lower level
functions. An example of a hospital’s Surgical
Servicesigh-levelfunctionsis shownin the value
chain and business function decomposition in

Figure 3.
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5.3 Building the standardsnd governance structure

Processmodeling,mappingstandardsand

the governancestructure should be defined to
ensure that the BPM Repository provides

consistent, standard, usable, and re-usable
processmodels. Thegovernancestructure should
include how often to review and update the
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processmodels, as well as how to update them

based on major process changes,such as Six

Sigma and information technology initiatives.

Someorganizationsuild a BPMCenterof

Excellence(COE)o governthe BPM repository.

Therole of the COHs to: identify, consolidateand

report status on BPM projects across the

enterprise; set the standards for the BPM
repository, process modelling and mapping;
provide common tools and methods for BPM,;
train and educate the organization on BPM
principles, practices and tools; provide
governanceon process design and integrating
business processes and the enterprise level;
prioritizing and allocatingscarceresourcesto the

BPMeffort; track and report processperformance

metrics to process owners and executive

management.
The stepgo developing 8BPM COBRreto:

1) Attain executive sponsorship: Thisis the
most critical step, because without
executive support, the BPM center of
excellencewill not thrive.

2) Define goals and successcriteria for the
BPM centerof excellence.

3) Define governancestructure: of how the
COEwill govern the processesand what
they will beresponsible for.

4) Establisha BPM architecture, such as the
Strategic Business Process Architecture
(SBPA).

5) Setup a BPMlibrary and repository: there
are so manydifferent BPMrepositorytools,
it can be challengingto selectthe one for
your organizationwherethe successanbe
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dependentuponthe processmaturity of the
organization.

6) Establish changmanagement practices.

7) Take a process inventory: many
organizations, especially service
organizations don't have a process
inventory or existing process mapping
documentation.

8) Prioritize process selection based on
strategic objectives.

9) Start executing BPM projects.

6. Conclusions and Future Research

A businessprocessmodelingarchitecture
repositoryis one of the first stepsin the process
maturity journey towards documenting and
standardizing the organization’s processes to
leveragethem as assets,nsteadof asthe cost of
doing process improvement. This paper
provided an approach and conceptual process
architecture,referred to asthe StrategyBusiness
ProcessArchitecture meta modelsthat was used
to build processmodelsin a hospital. Thereis
much more researchthat can be performed to
further validate the approach and process
architecturefor buildinga BPMrepository,across
many different industries,organizationalcultures
and processes. Additionally, the conceptual
Strategic BusinessProcessArchitecture models
can be applied acrossadditional industries and
organizationgo ensurethat the meta modelsand
relationships support a wide-variety of process
repositories.
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