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Abstract 

The purpose of this study is to address fundamental issues in communication within 

interdisciplinary efforts. Prior studies in the field are examined first, addressing recommended 

causes and respective solutions to this problem. The paper then describes the methods and 

procedures for gathering the data for the study. The results and information which can be 

inferred from the result set are next discussed. Finally, the discussion section offers reaction to 

the results, recommended approaches for further cooperative efforts, and avenues for further 

research in the field. 

Data for this survey was collected through a twenty-six-question online survey of thirty 

participants who participated in immersive learning courses at Ball State University. The survey 

questions addressed participant background, prior teamwork experience, problems encountered, 

coping with problems, communication methods, participant involvement in a project, and a 

section asking participants to summarize their experiences. 

The background research in this field is varied. Several sources examining the essential 

communication issues inherent in interdisciplinary efforts are practitioners in the field, who look 

to improve their efforts and business practices. Others are observers noting a common thread 

among many projects. Though these various authors do not conclusively point to one root as the 

cause of communication difficulties, most concede that the primary sources are: lack of clear 

communication paths, lack of unified vision of product, lack of chain of command within the 

team, and most importantly, a lack of respect among team members. Prior research 

recommended addressing said issues to help improve future cooperative efforts. 

The results of this study reflected prior research as shown by participants' responses, 

noting several of the recommendations discussed in previous studies as useful: utilizing in

person communication, keeping team members involved, encouraging interaction, and fostering 

mutual respect and appreciation among participants. 

The discussion section examines the results ofthis study, noting correlations to prior 

research. It also offers recommendations for solving the problems at hand based on survey data, 

personal experience, and support from authors in the field. Recommendations are made for 

further research of participation in collaborative efforts, observation of collaborative efforts, data 

collection from professors, and observation of immersive learning experiences. 
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It is the author's hope that this paper will serve as a means to enable future students and 

instructors to become involved in collaborative efforts, to better prepare them for their efforts, 

and to better inform those seeking to investigate the field of collaborative studies. It is with such 

efforts that universities can continue to grow as institutions and help prepare their students for 

real-world interactive experiences. 
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Introduction 

Motivation, Topic, Intent 

Due to the work of Dr. Jo Ann Gora and the administration, the current push here at Ball 

State University is that of the immersion learning experience. The immersive learning 

experience is one, "that allows students to engage with learning in a new way: intense, creative, 

collaborative, personal, and, at times, even in ways that mirror the risk and reward of real-life 

ventures" (Gora 1). Immersive learning, as classified by Ball State University, carries with it 

most, or all, of the following traits ( .. .Immersive Learning): 

• carry academic credit 
• engage participants in an active learning process that is student-driven but guided 

by a faculty mentor 
• produce a tangible outcome or product, such as a business plan, policy 

recommendation, book, play, or DVD 
• involve at least one team of students, often working on a project that is 

interdisciplinary in nature 
• include community partners and create an impact on the larger community as well 

as on the student participants 
• focus on student learning outcomes 
• help students define a career path or make connections to a profession or industry 

The idea is to move class structure away from tests, workbook assignments, and rote 

memorization, and toward sizeable, involved, challenging projects. Often students are paired up 

with peers from other disciplines or departments; sometimes students are paired up with 

members of the community or local businesses. Through these efforts, I took part in two 

immersive learning courses in the spring of2008: "Game Design" and "iTV". Game Design was 

a course in which student teams conceptualized, designed, and created a computer video game. 

iTV, short for "interactive TV," was a course in which student teams worked together to design 

interactive news content for Microsoft Windows Media Center and the Apple iPhone and iPod 

Touch. Both of those courses brought together students from the Computer Science Department 

and students of various other disciplines in order to help design and develop a product. Through 

my involvement in both courses, I often encountered issues cropping up such as barriers due to 

jargon and terminology, and ineffective communication methods. More often than not, I found 

myself on one end or another of a discussion that ended with both sides realizing they had been 
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trying to say the same thing, just in different ways. Due to this observation, along with the 

knowledge of the current administration's focus, I decided to look at interdisciplinary 

communication, particularly as it pertained to the immersive learning experience. Are the issues 

I encountered during my participation in these courses unique, or are they common among all 

team efforts, regardless of group makeup or background? The purpose of this paper is to 

examine these questions, as well as provide advice and insight on how future courses can work 

to resolve or alleviate the prevailing issues encountered. The questions are examined through 

means of a twenty-six-question survey built around examining these issues. The survey focused 

on participant background, problems encountered during the course, and how they were dealt 

with, and finally participant's thoughts on the overall progress of their team project. It was also 

used to gather data to examine the impact that instructors, methods of communication, and 

student willingness to participate have on the overall collaboration process. Advice aimed at 

addressing the issues is supported by means of analysis of data from the survey, the 

recommendations of several authors writing in the field, as well as observations and deductions 

based on my own personal experience. It is my hope that this paper will help provide insight 

into the overall process of interdisciplinary collaboration, and better prepare those looking to 

become involved in interdisciplinary projects. 

Background 

The gap between technologists and others is not a new dilemma. Some would even argue 

it has been around since the time of Galileo (Pfleging 39-42). However, many aides look to deal 

with the symptoms, and not the problem itself. A look-up for phrases such as "managing IT" or 

"managing geeks" on any popular search engine will yield tens of thousands of temporary 

solutions. Bill Pfleging and Minda Zetlin, authors of The Geek Gap, a book examining the 

communication gap between business workers and technologists, argue that these kinds of aides, 

which treat technologists as part of the problem, deter from efforts toward meaningful 

communication between the parties (207-209). Though the area has been researched, sources 

struggle to pinpoint anyone particular cause for the problem. Some cite differences in language 

as a root of communication issues (Pfleging 127-140). Others look at the differences of personal 

interaction styles between technologists and business people (Pfleging 81-96). As mentioned 

previously, some attempt to place the blame solely on one of the two parties involved: 
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technology-oriented and business oriented employees. No source has a cure-all solution, or even 

a definitive answer as to what specific problem needs to be addressed. However, the 

recommendations of several sources for dealing with this communication barrier might help shed 

light on the causes of this difficulty and the remedies available. The following barriers have 

been identified through the literature: Clear Communication, Shared Vision, and Respect. A 

summary of these barriers and their respective recommendations follows. 

Clear Communication 

Consultant and former game developer Heather Maxwell Chandler notes in her article, 

"Production Values: The Value of Communication in Game Development" that, "It can be a 

great source of frustration if someone has an issue and doesn't know who to discuss it with, or 

they can't get access to this person" (par. 6). Bill Petro, former Vice President of Production at 

Sega, also notes the importance of established communication lines, "Sometimes people need 

something from the project, and sometimes the project needs things from other people. If these 

needs are not clearly and quickly communicated it can cause the project to get behind and/or go 

off track as the people making the project don't know what they should be working on!" (3). 

Both authors go on to note that ensuring that every employee is aware of those responsible for 

each aspect of the proj ect is of utmost importance. While both of these comments came from 

game developers, this guideline is also helpful to business in general. Pfleging and Zetlin note 

that while an established hierarchy and communication flow is crucial, the number of contacts in 

that flow is as well. All communication flowing through a handful of employees, such as 

managers or liaisons, can be dangerous as, "You risk having all work grind to a halt if that [ ... ] 

person is unavailable," the authors note (Pfleging 210). The authors, along with the game 

developers, also note the importance of regular, in-person meetings to help facilitate discussion 

(Pfleging 214; Falstein, par. 17). 

Shared Vision 

This concept, offered by game developers Noah Falstein and David Fox, is that all 

members involved in a project should have a shared understanding of the direction of the project, 

both in terms of approach and goals for a product (pars. 11-13). This also translates itself well to 

business. The basis stems from ideas mentioned previously, such as a mutual respect of work 

and clear communication. Pfleging and Zetlin note, "Though geeks aren't wrong to value 
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technology, it's important for them to understand the suit point of view, because, well, the 

bottom line is the bottom line" (121). However, business-oriented employees, or "suits" as 

referred to in The Geek Gap, are often "only interested in technology as a means to an end" 

(Pfleging 120). The trick is getting both groups to recognize the validity and importance of their 

contribution to the overall direction and growth of the company. 

Respect 

Several sources point to mutual respect built amongst team members as crucial to a 

successful collaboration. Game developers Noah Falstein and David Fox note in their article 

"Collaborating in Game Design" that team members having an appreciation of each other's 

abilities is essential for effective communication. However, they restrict this respect to the team 

members' respective roles, stating, "It's possible, for example, for the writer to think the game 

designer is a hopeless nerd, and for the designer to think the writer crude and dirty-minded, but 

for them to still have a successful collaboration because they respect each other's creative 

abilities" (Falstein, par. 9). The authors go on to mention that a lack of respect will contribute to 

a breakdown in lines of communication. This idea is reiterated by Pfleging and Zetlin as they 

note the issues inherent in a lack of respect between business and technology oriented employees 

(31). 

Summary 
In essence, the root of the miscommunication between technologists and their 

counterparts is a lack of respect. Though having clear communication lines and a shared vision 

are crucial to project success, without respect, these measures will not be successful. Some 

sources speculate this may have even been the source behind Galileo's portrayal of Roman 

Catholic Church position in his Dialogue Concerning the Two Chief World Systems: a lack of 

respect on Galileo's behalf - particularly for the viewpoint of the Pope as expressed through the 

character Simplicio (Pfleging 40-41). One source notes that a lack of respect can have an impact 

on lines of communication (Falstein, par. 9-10). Another notes the impact it can have on office 

politics (Chandler 3). In general, it can affect team morale, as members feel ignored or 

unappreciated. Both sides, technology and non-technology, can end up spending time arguing 

and shifting blame when problems occur. One author notes, though, that "the point is not to 

declare a winner in this struggle; the point is that as long as both sides are struggling, everyone 
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loses" (Pfleging 35). The importance of respect in collaborative efforts will be further 

demonstrated in the following results section. Regardless, in order to rectify this problem, steps 

must be made to ensure that all sides in a collaborative effort understand and appreciate the role 

each plays in the project as a whole. 
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Method 

Subjects 

The primary qualification for participation in the research portion of this project involved 

being a current Ball State University student who had taken part in one of three interactive 

projects: iTV in Spring of 2008 or Game Design in spring or Fall of 2008. Additionally, 

participants had to be over the age of eighteen. No other limitations, such as those based on race, 

gender, or sexual orientation, were determining factors in participant eligibility. The resulting 

population amounted to a potential of sixty-nine individual responses to the survey. 

Recruitment 

Recruitment for the research portion of this study was via e-mail solicitation. E-mail lists 

were obtained for the previously specified courses. All students from those courses were sent an 

approved invitation letter via a mailing tool connected with the survey host website. Within the 

letter, students were informed of the purpose of the study, as well as their rights as a participant. 

Students were also informed of potential compensation for their time, based on a lottery drawing 

upon completion of the data collection period. This information was posted at the beginning of 

the survey for those who opted to take part. The recruitment process yielded thirty participants 

willing to take part in the survey. 

Procedures 

The data gathering portion of this study was conducted via an online survey hosted by 

SurveyMonkey. Potential participants were invited to complete the survey through the host 

website. Adhering to submitted and IRB-approved procedures, no participants' e-mail addresses 

or names were stored in connection with their responses. Any names referenced in responses 

were replaced with non-identifying pronouns. The survey consisted of twenty-six questions. For 

a detailed list of questions and summarized responses, please see Appendix A of this report. The 

window for survey completion ran from February 9 to February 23. Potential participants were 

mailed an initial invitation and two additional follow-up e-mails. Questions classified the 

participants based on their major, their teamwork experience, and their role in the development 

of their respective product. 
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Following data collection, the results were given to Dr. Greg Siering in order to have all 

identifying information removed. This was done in an effort to help protect students' identity, as 

both the author and faculty advisor Dr. Paul Gestwicki took part in two of the courses from 

which the participant pool was based. 

After this step, the data was analyzed and the final report generated based on findings. 

Upon completion of the report all participants will be notified and encouraged to read the 

findings of the study. 
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Results 

The purpose for the survey was to collect infonnation on three different aspects affecting 

interdisciplinary work: background and teamwork experience, problems and how the group 

coped with them, and communication. 

This data was used to help discem 

what impact these issues had on the 

various interdisciplinary 

experiences, and how much of the 

difficulty arose from a lack of 

understanding between parties. 

Additionally the survey was used to 

gather insight and advice from 

fonner participants in 

interdisciplinary efforts, so as to help 

facilitate better cooperation in future 

efforts. The results will be discussed 

based on their topic: participant 

background, teamwork experience, 

problems, coping mechanisms, 

communication, and finally an 

overall summary section. Coverage 

will be on a question by question 
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basis, with a paraphrase ofthe question introducing the summary for each response set. For a 

full list of the questions posed to participants, as well as a summary of quantitative responses, 

please see Appendix 1. 

Participant Background 

Out of the twenty six questions put before participants, four questions dealt with the 

background of each participant. Question one asked for the participant's major. Of the thirty 

respondents, nine were computer science majors. Other major concentrations included: majors 
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in the fields of communications, telecommunications, art, sciences, and humanities. Though a 

sizable portion of the participants were computer science students, the responses represent the 

viewpoints of students from a wide spectrum of fields. See Figure I for a detailed summary. 

Question four asked participants to classify themselves based on their role in their project 

as either a designer or an engineer, designers being primarily responsible for the development of 

the team product appearance and content, and engineers being responsible for the functionality 

(computer programming) behind the product. Please see Appendix I page 47 for further 

reference. Students in two of the three courses surveyed were explicitly given these 

classifications, so the terms were expected to be familiar to relevant participants. Regardless, 

each classification was fully explained in the survey to help prevent any miscommunication. 

Nine respondents classified themselves as engineers. The remaining twenty-one classified 

themselves as designers. These classifications were later used to help establish which students 

were involved in conflicts within a team and to identify barriers to communication. 

Other questions were posed to participants to help classify them into class and team. 

The author took part in some of the classes being surveyed, and these questions were intended to 

serve as further background information, potentially providing reference as to what occurred 

during a participant's time in a course. The responses in general, however, do not merit direct 

discussion. Any relevant findings based on said classifications will be mentioned in the 

respective areas of the results or discussion subsections. 

Teamwork Experience 

Questions five through seven looked at participants' prior teamwork experience. 

Question five addressed the issue quantitatively, asking how familiar the participants felt with 

teamwork. Of the thirty participants, 70% felt they had intermediate/average experience with 

teamwork. Please see Table I for a detailed summary. 

TABLE 1 - How experienced were you 
with teamwork to the course? 

In question six, participants were 

asked to describe their prior teamwork 

experience. One student noted, "I've been 

part of teamwork projects my whole life. 

That is just how my elementary, middle 

school, and high school did things." Several 
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participants noted their participation in developing the interactive journalism website Ball 

Bearings as an important prior teamwork experience. Others noted Boy Scouts of America as 

influential in their teamwork competency. These experiences undoubtedly served as a means of 

strengthening the foundational principles of good teamwork, though to what degrees and effects 

is difficult to determine with the given data. 

The last question of the section looked at familiarity with teammates prior to the course. 

The results were evenly split. For a brief summary, please see Appendix I page 48. Roughly 

33% had no prior familiarity with their teammates. Another 33% had moderate familiarity with 

one or more teammates, often through some commonality such as a shared class or major 

discipline. The last set claimed having established friendships with one or more of their 

teammates prior to the course. One student noted, "The other original concept developer was my 

roommate; it definitely gave us an advantage in working together and working on the project". 

This concept of close interaction works well with the ideas offered by the authors of The Geek 

Gap: an essential task in establishing good teamwork is to get team members working in close 

quarters (Pfleging 214). This can lead to an increased exchange of ideas and level of comfort, 

presumably part of the "advantage" the commenter is mentioning. 

Problems 

The next section, questions eight through ten, dealt with problems, addressing issues 

from quantitative and qualitative viewpoints. The first, question eight, asked how many 

problems arose, which participants could recall, that took longer than an hour to resolve. See 

Appendix I page 48 for reference. The purpose of placing the time constraint was an attempt to 

help isolate "problems" from mild disputes or discussions. Roughly 35% of the respondents said 

their teams encountered three to five problems during the semester which took more than an hour 

to resolve, or, assuming an even distribution, roughly one problem every three weeks. Overall, 

more than 70% of participants felt their teams encountered less than five sizable problems 

throughout the semester, with approximately 26% stating their teams encountered no sizable 

problems throughout the semester. This may seem perplexing, but some student comments give 

insight into the thought process for the response. Helping to explain those who cited higher 

problem occurrences, one student noted, "Since our product was a computer game, and since we 

often needed feedback from the engineers, some of the issues that occurred were too delicate or 
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complicated to breeze over." Another participant citing no issues among their group wrote, 

"Disputes were not an issue really. Problem-solving was 75% of this time." This comment 

among others seemed to suggest results might have been slightly altered due poor wording of the 

question, along with lack of a clear definition for the word "problem". Some participants 

inferred that certain issues were part of the normal process ("problem-solving", as one student 

put it), while other participants inferred that "problems" meant any task that took more than an 

hour to complete, even if part of regular development procedure. 

The next question dealt with the source of the problem. Going off one of the original 

hypotheses, the question posed whether participants felt the majority of problems encountered 

were due to miscommunication. Of the thirty respondents, approximately 60% felt that 

miscommunication was the primary source of problems affecting their team. Please see Table 2 

for a brief summary. 

I feel that the majority 
of problems my team 
encountered 
th roug hout the 
semester were a result 
of miscommunication 

10.00% 50.00% 16.67% 6.67% 16.67% 0.00% 

Question ten dealt with the sources of dispute. For reference, see Appendix I page 48. 

The purpose of the question was to determine between whom most disputes were occurring. 

Based on the previously discussed engineer/designer classification, participants were asked if 

they felt the majority of disputes occurred between engineers, between designers, between 

designers and engineers, or between another set of parties. Of those who responded an 

overwhelming 70%, or twenty-one respondents, felt that the majority of problems arose between 

engineers and designers. This correlates with one of the original hypotheses, that bringing 

together groups of varied backgrounds, specifically those with technological backgrounds 

together with other disciplines, can lead to problems. 

Another question in the section asked if participants felt most problems encountered 

occurred within the first five weeks of the semester. The question was posed in such a way as to 
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determine if the root cause was perhaps a side effect of adjusting to the class or adjusting to the 

style of the team (assuming an adjustment period of five weeks). 

I feel most of the 
problems my team 
encountered occurred 3.33% 26.67% 20.00% 10.00% 
in the first five weeks 
of the semester 

Please see Table 3 for a summary of the responses. 

Don't 
ree Know 

Over 46% of 

respondents felt that 

the majority of their 

team's problems did 

36.67% 3.33% not occur within the 

first five weeks. 

This suggests that it was not adjustments that lead to difficulties, but another cause. 

Based on previous results regarding the role of miscommunication in problems and sources of 

disputes data would support that the 'other cause' was actually miscommunication between 

designers and engineers (non-technologically and technologically oriented students, 

respectively). One reason for problems occurring later in the semester might have to do with the 

nature of the work. Often at the onset of the semester, students are learning their respective roles 

and attempting to formulate an idea for the product they will produce. Students are working very 

closely together to brainstorm and generate ideas. It is not until the later weeks that students 

begin to have truly defined, individual roles to play. It is in such a role (i.e. engineer or designer) 

that differences start to appear. 

Coping with Problems 

Following, questions eleven through thirteen addressed how each participant's team dealt 

with problems that arose. The purpose of the section was to ascertain the full effect that 

problems had on group productivity and to pull from the wealth of participant experience in 

interdisciplinary efforts in order to help find solutions for the problems and issues faced among 

new collaborative groups. Question eleven, located in Appendix I page 49, was used to 

determine team involvement in problem resolution. The question asked what set(s) of people 

were involved in the solving of problems which occurred within the team. The options were: 

students, faculty/staff advisor, entire team, or other. Of the thirty respondents 46% stated that 

the students involved in the problem/dispute resolved it. A separate 43% stated that the entire 

team was involved in any problem solving process. It could be argued that both of these 
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approaches are useful in helping to build respect amongst peers, a core concept presented by 

game developers Noah Falstein and David Fox for successful collaboration (Falstein, pars. 9-10). 

In the first instance, where the students involved resolve disputes, a potential for building respect 

exists as the students learn to make compromise and appreciate each other's ideas and opinions. 

The same holds true for the larger scale in which the entire team is involved in the resolution of 

the problem, with each team member learning to respect the viewpoints of each student involved 

in the dispute and help come to a successful solution. 

Question twelve, as shown in Appendix I page 49, was created to evaluate the impact of 

these problems on team productivity. The first portion of the question asked participants to 

indicate their agreement with the following statement: "I feel the problems that arose during the 

semester were sufficiently handled," from a range of strongly agree to strongly disagree. Over 

60% of respondents agreed with this statement, noting their satisfaction with problem resolution, 

with 20% having a neutral response to the question, and 16% of respondents feeling that 

problems were not sufficiently handled. This response seems to suggest that while 

miscommunication issues may have caused some difficulties, few were substantial enough to not 

be handled. However, the impact that miscommunication had cannot be determined by this result 

alone. 

The next portion of the question asked if participants felt that more time was spent 

dealing with communication issues among the team than actually working on the project. A 

large portion, 63%, felt that communication issues did not overshadow productivity on the 

project. Regarding the impact of problems, one participant noted the minimal impact of 

problems: "Most difficulties came with conveying the designers' ideas into reality. But we met 

and hammered those issues out in class when they came up and moved on well. I think the 

biggest problem was time and lack of knowledge: being able to hammer out a detailed plan and 

knowing the limits of the engineers and time frame." However, another participant with an 

alternative experience said, "The design and engineering teams needed to meet more consistently 

throughout the semester to more effectively communicate." Comments again seem to suggest 

that inconsistent results may have been caused by the result of participant interpretation of the 

question, due in part to poor wording. Further research might attempt to look more closely at 

what impact problems had on the overall project. Allowing for participants to categorize the 
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impact that problems had on the project, might be the best solution, as opposed to offering up a 

pre-determined comparison (time dealing with problems> time working on project). 

Finally, question thirteen shown in Appendix I page 49 asked the participants for any 

insight as to how these problems and future problems might be addressed. Several responses 

proved insightful or correlated with prior comments and data results. Several participants noted 

issues with their partner group as a source of difficulty--engineers noting issues with designers 

and vice versa. One engineer offering a note of displeasure wrote, "The design team really hurt 

the progress of the team." A designer offered similar, though perhaps slightly more constructive 

input, stating, "the engineers needed to be way more specific with what they needed done and 

when." Several other students voiced similar opinions with some placing blame on their 

counterparts, while others noted their own lack of understanding of their peers. This relates back 

to the ideas presented in The Geek Gap that technology and non-technology-oriented people tend 

to have a mutual distrust and disrespect for one another, leading to, such as the examples above, 

cases of blame shifting, creating a scapegoat (Pfleging 31). Several respondents noted a need for 

understanding and comprehension among engineers and designers and their respective roles, as 

well as a further allowance of time devoted to in-person team meetings, and development of ties 

amongst the group. Similar in opinion, a final comment offered advice, stating, "1 think the 

problems in communication between both groups might have been resolved with more meetings 

and more getting to know one another. When a group gets along well together, a better product is 

usually a result." Each of these ideas and practices, with particular emphasis on the prior 

comment, reflects the recommendations made by previous studies, such as a building of respect, 

and establishing clear lines of communication. 

Communication 

Next, questions fourteen through sixteen of the survey discussed methods of 

communication within each participant's team. Participants were asked to rank their team's 

usage of a given set of communication methods, such as in-person, phone, or e-mail. They were 

then asked to rank the effectiveness of the previously mentioned set of methods from very 

effective to very ineffective. Next, participants were asked to comment on their own 

communication with their team's designers and engineers and on how effective they felt such 

communications were. 
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The first question of the section asked how often each participant's team used the 

following communication methods: in-person, e-mail, phone, instant message, and Internet 

forum (such as Facebook, Blackboard, or MoodIe). Of the given options, approximately 40% of 

respondents ranked e-mail and in-person interaction as being used "frequently (Several times per 

week)", thus being the most used forms of communication. These methods are the most highly 

recommended by technical writer and game designer Jamie Fristrom in his "Manager in a 

Strange Land" series. With regard to in-person meetings, Fristrom remarks that meetings, "are a 

great way to keep everyone on the same page ... ," during the development process C .. . Old

Fashioned Communication", par. 5). Concerning e-mail, the article notes that when used 

properly, it can help the various teams involved in a project to keep informed, and can help 

encourage discussion (Fristrom, " ... Communicating Through Software", pars. 3-9). Roughly 

half of the respondents said their teams avoided phone use. Almost 60% said their teams rarely 

or never used instant messaging tools for communications. 

TABLE 4 - Please rate how frequently your team used the following 
methods of communication: 

Internet 
Forum 
(Ex: 
Facebook, 
Mood 

23.33% 

Frequently 
{Several 

times per 

10.00% 

Often 

16.67% 

Som~times 
{Bi-

16.67% 

16.67% 

26.67% 

13.33% 

33.33% 

20.00% 

The 

responses 

for 

Internet 

forums 

were 

varied, 

with 23% 

saying 

they used 

them daily and the remainder of responses being fairly evenly divided among the other four 

options ranging from several times per week to monthly. However, it should be noted that those 

who responded with "very frequently/daily" were also members of a course in which forum 

participation was both encouraged and in some cases required for class activities. For a 

summary ofthe responses, please see Table 4. 

Then question fifteen asked participants to rate the previously discussed methods of 

communication in terms of effectiveness. Please see Table 5 for a summary of responses. 
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In-person communication was accepted overwhelmingly with roughly 60% of participants rating 

it "very effective" and the remaining 40% rating it "effective. The support for in-person 

communication is well merited as both experience and various sources in this area of research 

suggest it is one of the most effective. Game designer Bill Petro encourages game 

producers/managers to hold short daily meetings for team leads in a project and weekly (or 

monthly, depending on size) team meetings for all involved. He notes that the meetings are a 

means for all parties involved to establish their current and upcoming responsibilities and help to 

streamline development as the project moves forward (Petro 5). The response for e-mail, with 

over 50% of participants rating it at least "effective," is similarly supported by Petro. He notes 

that e-mail can serve as a more immediate means of update than in-person communication and 

can help team members stay on track at the start of each day (Petro, 3-4). 

TABLE 5 - Please rate how effective you felt the following methods of 
communication were for your team: 

rfi .. ;1 Very Somewhat Very Not 
Effective Effective Effective Ineffective Ineffective Applicable 

In-Person 63.33% 36.67% 0.00% 0.00% 0.00% 0.00% 
E-mail 23.33% 33;33% 36.67% 6.67% 0.00% 0.00% 
Phone 3.33% 3.33% 26.67% 3.33% 0.00% 63.33% 
Instant 10.00% 20.00% 23.33% 3.33% 0.00% 43.33% 
Messaqe 
Internet 
Forum 
(Ex: 6.67% 26.67% 33.33% 6.67% 0.00% 26.67% 
Facebook, 
Moodie) 

The response for instant messaging techniques (50% of respondents rated it at least "somewhat 

effective") correlates with recommendations offered in the article, "Manager in a Strange Land -

Better Communication with Software", which states that the method can be a useful tool for team 

members "who want to stay reachable [00']" (Fristrom, "" . Communication Through Software," 

par. 1 0). 

Phone communication was not particularly highlighted in the referenced sources. While 

internet forums were not explicitly mentioned, one source, part of Jamie Fristrom's "Manager in 

a Strange Land" series, noted the use of a similar tool, the "wiki," as a useful means of 

communication (Fristrom, " ... Communication Through Software", par. 19). A "wiki," probably 

known best through the efforts of the Wikimedia Foundation's online website "Wikipedia," is a 

collaborative community-editable encyclopedia. For the purposes of a collaborative project, it 
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allows each team member to provide easily accessible updates and information on their 

particular work. Other team members who need information can then reference this source if 

they have any questions before approaching the individual(s) responsible for the information. 

Used properly, this can help to cut down on meeting time and unnecessary e-mail 

communication. 

At the end of the section, question sixteen located in Appendix I page 50 asked 

participants to offer viewpoints on their own ability to communicate with their team's engineers 

and designers. Roughly 50% felt equally skilled in communicating with both groups. Another 

20% felt more adept at interacting with designers and the remaining 30% felt more proficient 

interacting with engineers. Of particular interest is that all who responded as having more 

comfort interacting with engineers than designers were the same people who also classified 

themselves as engineers; each of these respondents is a computer science major. Similarly, it is 

true that for the 20% who felt more adept interacting with designers, with all in response also 

being designers themselves. This phenomena is explained in The Geek Gap where the authors 

note that geeks - technologically oriented people for the purposes of this study - would often 

"rather spend time talking to other geeks" (Pfleging 129). The reason for this is noted as being "a 

matter of strong affinity, of shared passions that run a lot deeper than most laypeople realize 

[ ... J" (Ptleging 129). While the data cannot directly support this theory, one possibility is that 

language was the primary barrier for the engineers within the courses. Author Bill Pfleging 

notes that geeks often use technical language as a means of cutting "nongeeks out of the 

conversation [ ... J" (129). For those who choose to interact, difficulty can arise since the 

language technologically oriented people are most comfortable with "does little to aid 

communication between techies and their business counterparts" (Pfleging 129). This is due to 

the fact that the terminology, jargon, and naming conventions associated with technology can at 

times seem "deliberately designed to discourage clear communication" (Ptleging 130). 

The composition of the group that felt proficient interacting with both engineers and 

designers was varied: some computer science students, some art students, telecommunications, 

and other disciplines. However, 80% ofthose who felt comfortable with both groups were 

designers, responsible for the material aspects ofthe project including mock-ups and content 

creation. This may be in part due to the nature of the various majors. Many majors represented 

by the design team, such as telecommunications and journalism, are conducive to collaborative 
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efforts. Computer science, though not averse to the idea, tends to lead more towards individual 

projects. However, as 20% of those stating ability to work with both groups were engineers, this 

claim is hard to fully verify. 

Personal Involvement 

Question seventeen was used to examine each participant's involvement in their 

respective project. It examined their initial desire to develop their team's product, and their 

evaluation of their own importance in the project. The purpose of this section was to examine 

the effect of participant willingness to participate on productivity and communication ability 

within the team. The hypothesis was that those who felt less involved or had less desire to 

develop the project would be less inclined to put forth the appropriate efforts in communication 

and development of the product. For a summary of the responses in this section, please see 

Table 5. Of those who responded, 66% had a desire from onset to take part in developing the 

project given to their team. In regard to their input, 86% felt they contributed a unique set of 

inputs and perspectives to their team's project. Finally, with respect to their preparedness and 

preparation for the course, 73% felt that the information learned through their major was an 

important part of their contribution to their respective project. Participant responses seemed to 

suggest an overall sense of self-importance and significant contribution to each project. 

TABLE 5 - Please rate the following statements about your participation in the 

Initially, I wanted to 
take part in the 
project my team was 

to 
I feel I contributed a 
unique set of 
perspectives and 

to our 
I felt information 
learned through my 
major was important 
du this course. 

26.67% 40.00% 

30.00% 56.67% 

33.33% 40.00% 

30.00% 3.33% 

6.67% 6.67% 

13.33% 6.67% 

0.00% 

0.00% 

6.67% 

Don't 
Know 

0.00% 

0.00% 

0.00% 

A respondent's level of desire to take part in their project may have contributed to the 

project's success due to the concept of "buy-in." The idea, presented by Pfleging and Zetlin, is 

that those who are involved and dedicated to the project from the beginning are "likelier to put 
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their best effort into making the project work" (Pfleging 211). Respondents who felt that they 

contributed unique input and that their background was useful might also have helped promote 

buy-in and encouraged a feeling of involvement and importance in and contribution to the 

overall development of a project. 

Course Summary 

Lastly, questions eighteen through twenty of the survey were designed to help gather 

participants' overall thoughts on their team's projects, the impact of problems on the team, 

effectiveness ofteam communication, and finally a pair of questions soliciting any further advice 

the participants might have based on their experience in the collaborative courses in which they 

took part. Question eighteen as seen in Appendix I page 51 asked participants to rank their 

opinion on several statements. The first portion asked if respondents felt that their team's 

communication was effective. Of the thirty respondents, 50% agreed with the statement 

"Overall, I feel my team as a whole communicated effectively and would not change their 

methods in doing so," suggesting an overall satisfaction with their team's interactions. While 

this may seem conflicting with other results, one possibility is simply that the participants were 

accustomed to a certain level of complication in a team project. This possibility is reflected by 

one author's comment, who writes: "it is simply part of the landscape. The business world just 

negotiates around it, figuring into projects the probability oflosses, difficulties, and delays 

caused by the lack of efficient communication between the technology workers and the rest of 

the company" (Pfleging 18). This expectation would help to explain the seeming disjointedness 

between these results. 

Part two asked for an opinion on the following statement, "Overall, I feel problems did 

not hinder the development of my team's project." The results were evenly split. About 37% 

agreed with the statement, 37% disagreed, and 26% were neutral. This split in opinion was 

reflected in the comments, one participant noting, "We did run out of time, we could have 

managed our time more efficiently." Another student had a slightly different outlook, stating, "I 

think we did well with the time we had, we moved through problems quickly and all brought 

something to the table." A final participant, taking both sides into account, stated: 

With the one semester time frame that we had, I think we created a good product. 
However, I think we could have used our time a little more wisely to get even further on 
our product. I wish we as designers could have spent more time looking at the product 
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overall aesthetically. Sometimes, it felt as if we had a 'too many cooks spoil the soup' 
situation. We had a hard time reigning in our ideas to create a really unified product. 

These comments, though not in agreement, focus around the issue of time. While time 

does not have full implication in the academic setting - students are not being financially 

compensated for their time - in the business world time comes down to one thing: money. 

Added time on a project can lead to several problems: an overshot budget, missed deadlines 

(critical ones, such as shipping a product for a particular season - imagine tax software that had 

to ship after taxes were due!), and in some cases, project cancellations due to a combination of 

these factors. The one thing which cannot be determined by this data is project acceptability. In 

the business world, a project's success is rated by the stakeholders, typically those making the 

financial investment. In the world of software development, this is referred to as software 

validation which can be defined as a "confirmation by examination and provision of objective 

evidence that software specifications conform to user needs and intended uses, and that the 

particular requirements implemented through software can be consistently fulfilled" ("General 

Principles ... 3.1.2 Verification and Validation", par. 3). In essence, software validation is 

examining a piece of developed software to make sure it does all the things promised by its 

developers. In the academic setting, the stakeholder role is most often held by a professor. 

However, as no data was collected from professors involved with the courses, no conclusions can 

be made as to whether or not the products would have been verified. Therefore, the end result is 

a matter of opinion. 

In question nineteen, shown in Appendix I page 51, participants were asked if they had 

any advice for students who had intentions to take part in a collaborative course, if there were 

any approaches participants felt were effective or any they would advise future students to avoid. 

Several participants' responses and advice follow below. 

One participant noted the importance of leadership and respect amongst teammates: 
Designating a leader is not a bad idea, understand though that it takes a lot to organize 
and manage a group. A leader is also a member though, so you're on equal footing in the 
sense that your opinion matters. The project becomes better when there is more critique 
and input. Also understand that the nature of some tasks (like artwork) will invariably 
take a lot oftime. If you do something else and it takes you 3 hours, and it takes the art 
person 20 hours, your contribution is still significant. Keeping a set of long term and 
short term goals is also handy. Understand from the beginning everything you have to do, 
but don't focus on all of it. Focus on smaller parts so you'll gradually reach a completed 
project. Also, test often. You need to know sooner rather than later if something is going 
to work, never assume it will until you try it. 
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This comment reflects two ideas presented in the article "Collaborating in Game Design," which 

notes that mutual respect and an "explicit chain of command" are crucial to the success of any 

collaborative effort (Falstein, pars. 9-10, 19). 

Another respondent noted the importance of voicing opinions, and of each team member 

fulfilling the role they have been assigned: 

Don't look at the course as something you have to take on all by yourself. Everyone has 
their own little parts to play, and they usually mesh accordingly. Don't sit around like a 
shy sponge. Offer up ideas and, if you don't think something will work, even criticism. 
Communication is a pivotal part of this kind of effort. Always try to keep it up. 

The idea ofteam members' roles "meshing" is also encouraged in Falstein's article 

"Collaborating in Game Design". Team members who have similar areas of expertise, along 

with some separate ones, can often foster feelings of mutual respect. Alternatively, those with 

similar strengths who have different styles can often foster the same response (Falstein, pars. 14-

15). Encouraging the team to offer up ideas and criticism is the purpose behind 

recommendations from several sources' for getting teams working together in the same space. It 

helps to make team members feel comfortable when approaching others with a question or 

concern. Furthermore, building this level of comfort can be helpful in avoiding some of the 

pressures of office politics (Chandler 2). With greater personal comfort around those with whom 

they are working, team members may be more likely to mention a potential problem, even in the 

face of opposition. Close proximity interaction and the mutual respect this can help build 

minimizes office politics as team members become more familiar with one another on a more 

personal level. This in tum can help team members to deal with problems at their onset as 

opposed to becoming a high risk factor to a project (Chandler 2). 

Another commenter noted the importance of understanding the basics of other team 

member's work: 

My biggest advice for groups in the future is to keep in mind that you don't know how 
much work the other group did or is doing unless you ask or until it's done. I saw a lot of 
people in other groups comparing their work to the opposite side ofthe team (design vs. 
engineering). Every time, the people underestimated the work that the group members 
invested. The key is to worry about getting your own work done and doing it well. If 
you're like me, then no matter how much you know about computers, there's a lot more to 
programming than you could imagine, so don't compare until you're capable of 
comparing fairly. Same with the engineering team. If you've never done illustrations, then 

26 



you can't compare the amount of time and effort invested, so don't. Just get your work 
done, communicate carefully, and be flexible. 

This comment leads back to the topic of a lack of respect between parties. Respect, as has been 

emphasized throughout the analysis of these results, is crucial to the success of any collaborative 

project. One way to build this is to encourage practices which establish a basic understanding of 

all roles involved for every team member - in this instance, engineers learning the roles and 

responsibilities of designers and vice versa (Pfleging 216-217). 

Finally, the last question of the survey, as seen in Appendix I page 52, offered an 

opportunity to participants to give any further feedback or comments they wished. One 

participant noted the impact of management on a team project: 

You have left out an important factor, the instructors. I believe that the course was not 
organized effectively by the instructors. The instructors changed things a few times 
during the semester that caused some stumbling blocks and confusion. The instructors' 
poor leadership was another factor in the team's effectiveness. Furthermore, I believe the 
design teams should have had a whole semester to develop their games. After that 
semester, the design teams would continue the course the following semester and join in 
a collaborative effort with the engineering team. As a member of the design team, I felt 
we did not have enough time to work together before development of the game began. 

This comment focuses on buy-in. This participant seemed to feel he/she was not involved in the 

decision making process. While there may have been appropriate reasons for that since the 

academic student-teacher relationship is pointedly different in some ways from manager

subordinate, the fact remains. Without this buy-in, there was clearly a lack of understanding as 

to the thoughts that lead to certain decisions. As The Geek Gap notes, this can lead to conflict 

since subordinates might deem a certain decision to be "stupid" although their managers may 

have been heavily involved in discussions listening to explanations as to the reasoning behind it 

(Pfleging 211). Additionally, as each of the courses had some cutting-edge concepts being 

thrown around, perhaps some situations may have developed which instructors did not anticipate 

with which they had to cope. The fitting solution, Pfleging notes, would be to admit something 

had gone wrong. However, he notes that this goes against the culture which discourages higher 

management from admitting ignorance since it shows of weakness and can lead to a loss of 

respect (Pfleging 138). This also translates into the academic setting whereby a professor who 

ad~ittedly mismanages a class might become less respected than one who does not admit fault, 

conveying a sense of confidence in hislher decisions and teaching style. 
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Another participant commented on the time frame for their course, stating, "I loved the 

project, but I feel that it needed more than a semester to be complete. It should be a full year 

endeavor, because as great as the game was it felt very unfinished to me and to a lot of the other 

team members." While not conclusive, this comment provides insight that perhaps the game for 

this particular participant's team may not have ultimately been approved if put before 

shareholders. Granted, the student cannot be faulted for wanting to continue work on the game; 

as Leonardo da Vinci once said, "Art is never finished, only abandoned." The simple truth, 

however, is that this is a recurrence of an idea previously mentioned: in the business world, time 

is money. A doubling of production time in the business world might lead to a canceled project. 

As this comment was made by a student and not one of the professors, this is only speculation. 

Another student remarked on the overall lack of involvement by some: "I wouldn't 

recommend this course to anyone who isn't proficient in computer programming or art/media 

design. Once the initial brainstorming is over, there is little that a person without these skills can 

do but watch and listen." This gets back to the issue of buy-in first discussed in analyzing the 

question regarding personal involvement in the project. As the participant undoubtedly felt 

he/she could only be an observer, there seems to have been a lack of investment in the project. 

Without this, as previously stated, team members are less likely to contribute their full efforts 

towards a working solution for any problems that occur or for contributing to the overall 

development of the project. 

Finally, one participant noted difficulties similar to those recognized in my own 

participation in similar collaborative efforts: 

I think the biggest obstacle to us throughout the entire semester was the difference 
between "designer speak" and "developer speak". Us designers would speak in 
generalities, comparing one thing to another. "This one is faster than this one." The 
developers were very literal and specific; they wanted exact numbers, which we were 
hesitant to give because we didn't know what the numbers would translate into on screen. 
Very often we would work out some stuff, and we would be happy with what we had 
done. We send it over to the developers and they couldn't do anything with it because the 
way the information was set up (comparative terms) didn't translate into code very well. 
Developer - "How fast is this ship?" Designer - "It's a little faster than this one, but not 
much." "Okay, how much?" "Roughly 20% ... " "Okay, now how fast is the second one?" 
"What would the number 3 look like if we used that for speed?" 

This comment is a direct tie in to the concept of disparate languages between technological and 

non-technological workers, one of the original hypotheses of this report and a concept well-
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discussed in The Geek Gap. The difference, as argued in the book, comes from what both types 

use language to do. For business people, language is the means for influencing people, for 

building relationships. Language is a means of asserting ones presence. For technologists, both 

spoken and written language is a means of conveying information. Technologists prefer 

language to be clear and concise, explicitly conveying what they need to know in order to do 

their job. Another aspect to this is that business people (the designers in this instance) often do 

not have a full understanding of the technologies backing their business. Thus, when conveying 

needs and difficulties, they may have problems communicating clearly. However, the same can 

be true of technological workers, who often assume there is too much knowledge in their 

business audience, and thereby can have trouble adapting the line of questioning to elicit the 

answers needed to help them perform their jobs (Pfleging 81-95; 139-140). 

Overall, the results did not seem to offer any particularly fresh or innovative insights into 

the collaborative process at the interdisciplinary level. Instead, the results of the survey seemed 

to further reinforce the difficulties, and their respective solutions, discussed in other studies 

which have been conducted in the field. The results also support the author's own observations 

during his participation in similar collaborative courses. That the results frequently, and in some 

cases uncannily, matched up with the results of prior studies in the field is important. 

Participants, who assumedly had no prior knowledge of studies in the field of interdisciplinary 

communication, alas came to many of the same conclusions as found in previous studies. These 

results clearly speak to the strength and validity of prior investigation in the field. This will be 

discussed next. 
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Discussion 

It is this author's hope that the following will help provide the reader a better 

understanding of the realm of interdisciplinary communication, the collaborative process, and 

how one might improve future efforts. The discussion will begin with noting significant findings 

from this survey's results and their correlation to previous such investigations. The report will 

focus on recommendations for future collaborative efforts based on analysis of the findings along 

with supportive conclusions from prior studies. Finally, potential approaches for further research 

will be presented. 

Findings 

The results of this study offer a wide array of information. First and foremost, the data 

suggests areas of conflict between technological and non-technological workers. The sources of 

such difficulty are: difference in communication styles, lack of defined roles and leadership, and 

a lack of respect. 

Different Styles 

Difference in communication styles was shown in a myriad of ways in the results, though 

perhaps not as directly as others. Many students noted the difficulty in communicating with their 

peers: engineers with designers, and designers with engineers. Roughly 20% of respondents felt 

more comfortable interacting with engineers, and 30% felt more comfortable interacting with 

designers. To further emphasize this fundamental difference, over 70% of respondents noted 

that the majority of problems occurred between designers and engineers, as opposed to within 

the respective groups. This was something I encountered during my own participation in some 

of the courses surveyed. Some student pairs would spend time circling around an issue because 

neither could pinpoint what the other was saying. One particular instance from memory was a 

multiple e-mail exchange between a fellow engineer and one of our team's designers. The 

engineer contacted the designer asking for buttons. The designer had already sent assets, 

including full image mock-ups of the product, to the engineer; confusion ensued. Eventually, it 

was discovered that the engineer was looking only for individual files containing images ofthe 

buttons alone (to be used for product creation) as opposed to a full image mock-up. For the 
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designer, with familiarity in several photo editing software suites, extracting the icons from the 

mock-up was second nature. For engineers, this was, not incredibly difficult to accomplish on 

our own. However, the full image mock-up was not what we needed to complete the product, 

nor was parsing out the button images an efficient use of our time. Therefore, we contacted the 

appropriate designers for correct assets. Several participants mentioned similar issues in the 

responses. Regarding the differing styles, one participant noted, "A lot of the roadblocks we 

encountered came from not knowing what the engineers needed from us, format-wise or 

technical limitations-wise. Closer contact and a better understanding of the engineers' job from 

the get-go would have helped tremendously." Several others also noted that proper contact and 

interaction between designers and engineers would have eliminated or alleviated many of the 

team's problems. As mentioned previously, another student also noted a basic difference 

between "designer speak" and "developer speak": generality vs. specifics. This difference in 

style, as was first discussed in the background section, is due to rudimentary differences between 

technologically and non-technologically oriented people, such as different language and 

terminology, different reasons for communication, and the view toward the purpose of 

technology (Pfleging 81-95). Furthermore, one participant also noted, "I think it was easier to 

communicate with the designers because I was often communicating with them." Part of the 

approach to handle this difference in style will be to get the different groups together frequently 

so that they are comfortable around one another. Essentially, any efforts to improve 

relationships and interaction between these groups should be focused on bridging these 

differences and finding common ground and methods of communication. 

Lack of Hierarchy 

Another issue noted by the results was a lack of clear hierarchy. This manifested itself in 

two different scenarios: student to student, and student to professor. Between students, as 

inferred from several participants comments, no clear pecking order was established. No 

guidelines were set for which particular student(s) would be responsible for a particular portion 

of the project. This oftentimes led to instances of teams spending more time than was necessary 

discussing various aspects ofthe game, as none could come to a conclusive decision. Had a 

team leader from amongst peers been established, this might not have occurred. One student 

noted that a lack of leadership "resulted in a lack of cohesion that certainly detracted from our 
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ability to produce our product." As was mentioned in discussion of previous research, having 

well defined roles and specific points of communication is essential for successful progression of 

any collaborative effort (Chandler 3; Falstein pars. 4-8; Petro 2-3). This belief was held by 

several participants who emphasized the importance of leadership to a project. One noted that 

having a leader from within the group is a good idea, but emphasized that their role becomes 

more about managing the group than producing content. Another noted that the leader should 

perhaps come from among the more experienced students within the group. Any 

recommendations aiming to develop stronger collaborative efforts will need to ensure procedures 

are in place to establish specific roles for each student involved in the process, as well as helping 

them to understand the importance of that role. 

The second manifestation of this issue was in the student to professor relationship. One 

commenter noted that the instructors' change of certain expectations led to difficulties for their 

team. In my own experience, this was observed in differing teaching styles, and partly this is due 

to the nature of experimental courses. Some of the professors had a more hands on approach, 

helping to lead meetings and to keep the team on track. Others had a more observant approach, 

allowing students to lead the discussions and merely shepherding the team back onto the right 

path if they went too far astray. Furthermore, as both of the game design and interactive TV 

course were fairly cutting edge, one could assume that some sense of experimentation was 

present. Professors, to some degree, may have wanted to see how students reacted to certain 

approaches, which ones they were more receptive to. Accordingly, if an instructor noticed a 

particular method was not working, he/she may have adjusted accordingly. These types of 

decisions may have been the source of several students' complaints that indicated instructors as a 

source of "stumbling blocks and confusion." Part of the difficulty in any comparison to the 

business world is the slight shift in focus. The purpose of business is to make money. For many 

businesses, this often translates to producing a product. Quickly getting a successful product out 

the door is the key to survival. For universities and other academic settings, the purpose is 

different: teaching. While the collaborative efforts of various university courses have produced 

exceptional products, this was not the primary intention. The true purpose for any course, 

ideally, is instruction. Thus, in some cases a professor's apparent lack of involvement may have 

merely been himlher allowing the students to learn how to work as a team and solve problems 

together, as opposed to dictating solutions to them. However, not allowing team members to be 
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privy to the decision making process can lead to difficulties as they might not understand the 

rationale behind an approach, leaving them to think of it as "stupid" (Pfleging 211). This 

mentality was reflected in one student's comments who noted that most problems occurred 

between students and an "unprofessional professor." Recommendations for further progress in 

interdisciplinary interaction will need to be careful in their consideration of the importance of 

involvement from professors, as well as the subtle difference in focus between business and 

academia. 

Lack of Respect 

Perhaps the most strongly supported of all topics discussed, a lack of respect between 

parties became a clear issue as these collaborative efforts progressed. Several comments 

reflected a lack of respect and distrust of "others" on the team. One commenter noted that a 

particular discipline group in their team "took over and gave us little to no responsibility after 

initial brainstorming." Another student, with a gripe toward the engineers, said, "Our designer 

had to redo a few sets of icons 4-5 times because the engineers kept telling her the wrong 

numbers." A similar complaint held for designers, as voiced by one participant: "If the designers 

had been able to know exactly what they needed to say for the computer team to understand what 

they meant, then we wouldn't have had to hammer out so many details." Each of these, of 

course, point toward a lack of respect between students and others' disciplines outside of their 

own. This was also the case in my own experience. Many times designers or engineers were 

demonized for some decision the group had made. In the issue with buttons mentioned earlier, 

there was a moment where the engineers began to rally together in defiance of the designers. 

Fortunately, it was eventually realized there had only been a miscommunication. Regardless, as 

has been mentioned in several points throughout the report, mutual respect for others, at least for 

another's aptitude in their discipline, is of utmost importance in bridging the divide in these 

collaborative efforts (Falstein pars. 9-10; Pfleging 216). Future attempts to strengthen 

interdisciplinary efforts will require putting practices in to place to help foster a feeling of mutual 

respect between students. 
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Recommendations 

The purpose ofthis section is to reemphasize the importance of recommendations already 

made in the field of research for improving interactions between various disciplines in team 

efforts. More importantly, this section will look to offer concrete examples of how to approach 

each of the issues encountered in cooperative efforts: difference in communication styles, lack of 

hierarchy, and lack of respect. Concrete solutions will be recommended based on the findings of 

this report and the author's personal experiences with support from previous studies in the field. 

Clear Communication 

For future efforts, instructors intending to lead a collaborative effort of this nature must 

establish clear communication paths amongst their students, and among any involved instructors 

or graduate assistants. One way this has proven effective in personal experience, as well as the 

experience of several of the participants in this study, is to put emphasis on in-person meetings. 

All thirty participants who responded to the survey rated in-person communication as at least 

"effective," with over 60% rating it as "very effective". Schedule frequent meetings where the 

team can assemble to discuss progress of the project: successes, insights, and issues. Most 

sources recommend meeting at least once a week, while suggesting daily meetings for leads, to 

help each portion of the team stay on track (Fristrom " ... Old-Fashioned Communication" pars. 

2-6; Petro 5). This belief was also held by one survey commenter, who noted that his/her own 

comfort in interacting with designers was due to how often he/she interacted with the group. 

Several others also noted that more frequent, consistent meetings would have facilitated the 

team's progress. One student noted, "With more time for meetings and discussion and more 

frequent meetings, less miscommunication would have occurred [ ... ]." Another student noted 

the efficiency of in-person communication: "Our in-person meetings accomplished a lot in a 

short amount of time, and I think we should have had more of them." Frequent meetings, 

therefore, can also help to overcome the differences in communication style mentioned 

previously. 

Team meetings can also serve "to help encourage team spirit, and remind everyone that 

many people are working together for the same goal" (Petro 5). However, there is one point of 

caution: ensure the meetings are well managed and everyone involved stays on task. Otherwise, 

the meetings can become a source of downtime, as attendees become "so busy talking that they 
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stop doing" (Fristrom " ... Old-Fashioned Communication" par. 2) .. Another negative outcome 

to improperly managed meetings is that a group consensus can be reached that is, in fact, the 

incorrect solution to the problem (Fristrom " ... Old-Fashioned Communication" par. 2). To help 

avoid this, one survey participant recommended, "If the entire group seems like they instantly 

agree on one choice, offer an alternative before setting the decision in stone." 

Furthermore, e-mail can serve as an effective means of communication, as noted both by 

the results of this study as well as prior research (Fristrom " ... Communication Through 

Software" pars. 3-9; Petro 3). Over 55% of respondents rated e-mail as an effective means of 

communication. This tool can serve as a means of immediate communication in between 

scheduled meeting times. E-mail can also aid in keeping team members on task, sending brief 

reminders of the tasks for the day/week/month. For any concerns that need addressed, however, 

one source recommends separating each issue into a different e-mail message. This will 

facilitate the issues being addressed in a time appropriate manner and that certain issues do not 

get overlooked in light of other, perhaps more pressing, issues in the same message (Petro 3). 

The source notes that: "By separating issues into several different mails, the other party has a 

chance to handle the simple issues first, and take their time on the more complex ones" (Petro 3). 

E-mail can also cut down on setting aside in-person meeting time for simple issues which a short 

explanation would have addressed. 

Do not approach the medium lightheartedly. Make sure communication is clear and 

concise. Try to be as explicit as possible in written communication. Additionally, one source 

suggests a rule of thumb: "three e-mails by anyone person in a given e-mail thread means you 

should meet in person [ ... ]", going on to note that the rule may vary depending on parties 

involved and typing speed (Fristrom " ... Old-Fashioned Communication" par. 4). This view was 

also held by a student who noted that electronic communication fostered some feelings of 

isolation within the group. Another noted that, "I feel that while communicating over the 

internet is helpful, it is better to speak with people in person. This way confusion can be 

avoided." In essence, direct person to person interaction is always favored to indirect methods 

such as e-mail and internet forums for more complex issues. Use e-mail to address the minor 

questions and issues, allowing in person meetings to be wholly devoted to genuine concerns. 

Utilizing these approaches will help contribute to a rapid address of problems and a clearer path 

of communication for your team. 
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Finally, instructors intending to lead a collaborative effort should point their students in 

the direction of understanding their counterpart's roles. Several respondents noted a lack of 

understanding their counterparts as a source of difficulty. One student noted, "My biggest advice 

for groups in the future is to keep in mind that you don't know how much work the other group 

did or is doing unless you ask or until it's done." A designer, remarking on his/her own 

difficulties in interaction, wrote "I don't mean to say that I should have been well-versed in 

programming, but even a basic knowledge of what the engineers did would have been helpful in 

understanding their group dynamic better." To help address this unfamiliarity and lack of 

understanding, encourage students to read articles that will teach them about their counterparts. 

Make sure the materials suggested encourage mutual appreciation for too often the many 

management materials in current circulation treat technologists as something akin to a virus 

which will go away if properly treated. One source recommends requiring team members to 

change reading habits, to adopting those similar to one from another discipline on the team to 

help give insight into that thought process (Ptleging 219). The sources utilized in this report can 

also serve as an effective starting ground for discussion. Be certain to emphasize to students that 

the differing approaches of other disciplines does not make them inferior, rather that they are 

being utilized as the means to a different end. Having a better understanding of "the other side" 

as was noted by several students can help give team members a clear understanding of how to 

convey information effectively. 

Clearly Defined Roles 

Future endeavors in the field of collaborative work in academia must ensure that 

participating students and faculty have a clear understanding of their roles in the project. 

Establishing students as responsible for a particular aspect of the project, such as artwork or 

written content will help give team members a clear understanding of who should be approached 

when problems occur. The instructor should be mindful that workloads are being properly 

managed. As a sub-team lead, a student will have more responsibilities than another who is 

simply producing the required material. Lead students will be responsible for attending frequent 

meetings to enable the project lead (oftentimes the instructor or an assistant) to be informed of 

progress for their sub-team. Furthermore, lead students will be expected to address the issues 

expressed by fellow teammates who work on materials for the project aspect over which they 
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have been given authority. Meetings and issue management will detract from time the lead 

student can contribute to production of material. This, however, does not deter from the value of 

work offered by lead students. As one survey participant emphasized "it takes a lot to organize 

and manage a group". As such, workload should be distributed accordingly. 

In collaborative courses focusing on game design, this translates well. A student can be 

designated the art lead, another the sound lead, the story lead, and so on. For these efforts, it is 

important "to establish a 'Keeper of the Vision.' Usually this is the lead designer, but sometimes 

a producer, programmer, writer, or artist is the final authority on all matters that affect the overall 

creative flow of the game. Whatever it is called, having everyone on a project and its 

management team agree on who it is that holds this ultimate creative control is the single most 

important step to ensuring smooth collaboration" (Falstein par. 8). A similar thought was held 

by one commenter who wrote "make sure that everyone knows what the product will be like, and 

they need to have a unified vision of it." Having a student in such a position can be invaluable 

for helping the team to quickly cut off debate which may otherwise drain energy from the 

contribution of each member. As to which students to select for these lead roles, one survey 

commenter recommends "Having someone with more experience than the rest may be a good 

idea". This could translate into grade level; however, it may also be a student with particularly 

strong internship or similar experience. 

Building Respect 

While clear communication and clearly defined roles are important to the success of a 

project, without mutual respect in a team these concepts are worthless. The concept most 

emphasized throughout this study is the lack of respect between students in any interdisciplinary 

effort. As several authorities in the field have noted, mutual respect is of utmost importance in 

any successful collaborative endeavor. As one source states, "If two collaborators don't respect 

one another, lines of communication will become obstructed as they begin filtering what they are 

willing to tell each other" (Falstein par. 10). This obstruction of communication is exactly the 

thing instructors leading cooperative experiences must avoid. To help facilitate a furtherance of 

respect among students in these groups, here are some recommendations: 

• Emphasize the importance of every role - The professor must emphasize to the students 

that each of their roles is pivotal to the success ofthe project. This is sometimes better 
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shown than expressed. For example, take a short time to walk through what a particular role 

allows the team to accomplish explaining which roles are dependent upon it. This will 

encourage students to have a better appreciation of their teammate's contributions. As was 

mentioned previously, this can help alleviate problems due to differences in style, as team 

members gain an understanding of how to interact with one another. Do not emphasize time 

contribution as the key value factor. Some jobs, such as documentation, are more tedious 

and time consuming than others, but without them the project could come to a standstill. 

Furthermore, even complex roles cannot be weighted by their time contributed. As one 

participant commented, "Also understand that the nature of some tasks (like artwork) will 

invariably take a lot of time. If you do something else and it takes you 3 hours, and it takes 

the art person 20 hours, your contribution is still significant." The best procedure is to 

discourage comparisons of this nature. Find other ways to motivate students to be engaged 

and encouraged that their work is essential to the team's overall success. 

• Encourage discussion - Without discussion and interaction, students will continue on in 

their own self-sustaining bubbles, unaware of the thoughts and beliefs of their peers. 

Discussion among students can help them to recognize the differences in their 

communication styles. As mentioned previously, one student noted his/her own comfort in 

interacting with designers was due to frequent interaction with the group. Another student 

wrote, "Closer contact and a better understanding of the engineers' job from the get-go would 

have helped tremendously." Moreover, discussion will allow each of the students to form 

personal bonds with their peers, giving a face to the people from whom they receive 

necessary materials. Roman Azbel, director of IT at a Vancouver-based company, notes that, 

"Y ou 're tapping someone on the shoulder, you know him personally~you may not be 

buddies, but you know how he would react to things [ ... ]" (qtd. Pfleging 215). Discussion 

will also cause students to feel as sense of involvement in the creation process. Keeping all 

students engaged in the decision making process allows students to have a clear 

understanding for the rationale behind a decision, because the team will have collectively 

come to that decision (Pfleging 211). Students will feel more invested in the project; they 

will feel their decisions are shaping the development of the project even in the cases where 

decisions may have been slightly guided by instructors with more insight on the matter. 

This idea of investment in the project, known as buy-in, is important in keeping students 
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involved in the team effort and can lead to new ideas. Even on occasions when it may not 

seem appropriate to invite a particular part of the team to take part in a discussion, keep them 

involved. Programmers may have ideas about the design of a project that the team's 

designers might not have considered. Likewise, designers may have ways of dealing with 

problems encountered by the programmers which they might not have considered. And, as 

was mentioned, it encourages all involved to feel invested in the project, leading to stronger 

efforts from all participating (Ptleging 211). 

• Show respect - Though part of the role of the instructor will be to encourage a sense of 

mutual respect among the students he/she is leading, another part of the task leading by 

example. While this may seem obvious, it is a point worth emphasizing. Not showing all 

students participating equal respect can lead to contention between students, some feeling 

ignored, resenting those who are not. Game designer Heather Maxwell Chandler offers the 

following tips to lead to better management: 

o Acknowledgement - Give every complaint and issue mentioned full attention and 

consideration. This will help students to feel that their voices have been heard. If the 

student's remarks are invalid, explain the reasons why. If the concerns are of a low 

priority, let them know all attempts will be made to address them, but give the student 

reasons why his/her concerns are not particularly pressing. This will help the student 

to feel that their thoughts are valid. 

o Full Attention - Make sure to give full focus to the student with whom you are 

speaking. Minimize distractions. This will ensure that all comments made by a 

student are addressed. Furthermore, it shows respect to the student as acknowledging 

what they have to say as worth your time. 

o Time - This aspect of management is probably more familiar to instructors. Make 

sure you set aside time specifically for allowing students to bring concerns forward. 

If the team you happen to be leading doesn't feel they can get a word in edgewise, 

dissension will start to rise. Make sure to offer students the chance to meet outside of 

regular office hours. This will ensure all students feel they have the chance to be 

heard. 
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Following these guidelines will help create a sense of confidence in the leadership of the 

project, as well as allow students to feel all equally important and heard with their ideas 

(Chandler 3). 

• Exemplify Leadership - As many of these collaborative efforts bring together professors 

from several disciplines, each specializing in a particular aspect of a project, another issue to 

address is ensuring all of the recommendations thus far hold true for the team of professors 

and instructors. Clear communication must be established, mutual respect must be held, and 

concrete roles must be defined. If the leadership for a project does not have its interaction 

worked out, the teams which they are leading will quickly fall to the same fate. Though 

unable to be determined with certainty, this may have been the reasoning behind some 

students' complaints that instructors did not "have it together," and similar comments on 

instructor leadership. Furthermore, if an instructor happens to hear students discussing a 

problem brought up by another team that he/she is not leading, the instructor should bring it 

to the attention of that team's leader. This will ensure that no one feels superseded, while 

still having the problem addressed. This also helps contribute to a student's sense of 

importance in the project, as his/her voice is being heard in regards to complications. If it is 

in regards to the leader in particular, addressing it can also prevent students from awkward 

situations. Chandler notes, "Members of the team shouldn't feel they have to confront 

someone directly about a problem, specifically ifit is a sensitive personnel issue." To many, 

criticism of one's leadership is exactly such a sensitive issue. Coming to the leader in 

question as a peer, instead of as a student subordinate, may help to alleviate this tension. 

Further Research 

For continued investigation in the realm of collaborative courses at the college level, 

there are several recommendations for further examination. Based on prior research and the 

results of this report, there are several untapped resources in this realm of study. One such is 

analysis in the wild. Many prior studies have been conducted regarding collaborative efforts. 

Most, however, focus on data and wisdom gathered from workers after the fact. Viewpoints can 

become subtly changed after a project is complete. Students are no longer in the thick of it, 

instead glancing back through the rose-tinted glow of the project's success, or conversely the 

mud-covered gloom of a project's failure. 
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Essentially, if one is looking to examine collaborative education, one should take part in 

collaborative courses. Whether as an instructor or a student, taking part in this type of effort will 

give unique insight into how such efforts function, how they differ from those in the business 

world, and how even best intended efforts can quickly go awry. Qualitative data can be gathered 

through careful note taking. Keep track of each instance in which a problem occurs, each time 

you hear someone mention an issue with miscommunication. This method of observation would 

help attend to an issue present in the results of this survey: inconsistency regarding problem 

impact. Taking part in a course would allow the researcher to note the complex impact of 

problems on the project, while reinforcing said statements with objective data such as the 

number of project aspects delayed and meetings devoted to problems. In taking such notes, be 

careful not to become disconnected from the project. Remaining part of the team as a 

participant-observer will allow for a deeper understanding of the complex interactions within the 

group. Writing down unrelated notes while someone is speaking, or while the team is in 

discussion, would make one guilty of the same faux pas warned against in the previous section! 

Take mental notes and gather data where possible. Remain observant and most importantly, 

make sure to stay involved in the project. 

A slightly different approach would be to investigate a course as it is ongoing, though not 

actively taking part. This would afford the opportunity to gather more data from students. Such 

an approach would help to address one issue encountered in the results of this report for question 

eight: a misunderstanding of what defines a problem from a discussion or minor issue. 

Observing a project would allow one to be able to determine what is considered a problem for 

the team, backing it up with objective data such as time involved and number of team members 

involved. It would also allow students to give more immediate feedback on perceived problems, 

helping eliminate the obscurity of retrospective reflection. The care to be taken in this approach 

is to minimize influence on the project. Only gather information from the students, and avoid 

shifting the direction of development even if you see a significant problem approaching. Caution 

should be taken in the interpretation of results, as your involvement in questioning the students 

will undoubtedly affect their own thoughts about their collaborative experience. 

Another untapped resource is the perspective of professors. This is particularly displayed 

in the results of this survey, wherein several participants noted frustration with instructors. One 

voicing frustration commented that a lack of organization and "poor leadership" on the 
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instructors' behalves was a "factor in the team's effectiveness." Therefore, collecting data from 

professors will offer a compliment to the viewpoints offered by students. Furthermore, in being 

mostly outside of the students' collaborative efforts, they may have a clearer overall picture of 

the progression of team projects. A professor's insight would help illuminate some of the vague 

areas within the results of this survey, being able to offer insight into the impact of problems on 

the teams he/she lead, as well as other misunderstandings mentioned within the results section. 

Additionally, data collected from professors can help give insight into their decision making 

process for such efforts. As one participant noted in the survey, there were occasions where the 

student's felt "led around", unable to understand why certain decisions were made. While, 

ideally, the rationale behind these decisions would be shared with the students sometimes that is 

not possible or desirable. Gathering data from the professor(s) would, therefore, give insight into 

those reasons. 

Finally, the field ofimmersive learning is already shedding insight into the processes 

behind collaborative interaction. As exemplified by this report, and its participant pool, 

immersive learning courses can lead participants to contemplate the nature of interdisciplinary 

efforts, and help provide an insight into how such efforts function. Furthermore such courses, 

though perhaps experiencing complications, can help prepare students for real-world 

interactions, and prevent them from making costly mistakes and missteps in collaborative 

interaction in a business setting. One student noted such efforts provide, "a real-world sort of 

experience in the development process, very different from other classes and rewarding for 

myself." In order to be competitive in the educational environment, institutions, and the 

instructors which represent them, will need to begin offering such immersive experiences with 

increased frequency. This will help make prepare graduates as strong competitors in the job 

market, with not only strong background into the processes behind their respective majors, but 

also a capable grasp of effective teamwork techniques. Future studies would do well to look to 

such immersive learning courses as a primary source of data, emulating the teamwork 

interactions and expectations of real-world business environments. 

Summary 

As mentioned previously, the results of this study do not offer cutting-edge solutions to 

the communication issues between technological and non-technological people. Nor does this 
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study offer innovative insight into the primary cause of these problems. The results do, however, 

offer strong supportive evidence for the root causes and recommended solutions offered by 

several authors and workers with an active knowledge of interdisciplinary interaction. The 

primary causes of this communication gap are different styles of communication, an undefined 

hierarchy among the team, and a lack of unified vision for the product. All of these, however, 

hinge on an essential lack of respect among the various groups of the team. To address these 

causes, several recommendations have been made: establish clear communication lines, have a 

clearly defined organization of students outlining responsibilities and expectations, and build 

respect among all, team members and instructors, which are contributing to a project. Following 

these guidelines, whether as an instructor or a participant in a collaborative effort, will help lead 

to minimal points of dispute and an overall successful cooperative undertaking. 
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Appendix 

I. Survey Questions 

For participant protection, all short answer responses are not included in this document. Selected 
quotations have been utilized at the author's discretion. 

Participant Background 

Question 1 

Major: 

Question 2 

Question 3 

a) Team 
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iPhone/Smali Screen Group 1 - Presented in initial focus group 
onward 

Question 4 

Please specify your classification/group within the course: 

(Visual/Content) Designer - Primarily responsible for the design 
of the product, including the primary characteristics of the 
product, visual appearance, and navigation. Designers also aid in 

of roduct. 
(Computer) Engineer - Primarily responsible for the building and 
computer programming of the product. Engineers are 
responsible for creating the product in the intended computer 
language. Engineers implement the plan for the product 
specified by designers, as well as integrating portions provided 

ners into the sys1tem 

Teamwork Experience 

Question 5 

How experienced were you with teamwork prior to the course? 

Question 6 

Please describe your prior teamwork experience 

40.0% 2 

70.0% 21 

30.0% 9 
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Question 7 

r with any of your teammates prior to starting the course? If so, please 

Problems 

Question 8 

Of the problems, unexpected complications, and disputes that occurred throughout the 
semester how took ur team more than an hour to resolve? 

Question 9 

Please rate the following statements concerning the nature of the problems your team 
encountered 

I feel that the majority of 
problems my team 
encountered throughout 
the semester were a 
result of 
miscommunication 
I feel most of the 
problems my team 
encountered occurred in 
the first five weeks of the 
semester 

Question 10 

3 

1 

Neutral 

15 5 

8 6 

Among what people/groups did most problems occur? 

Strongly Don't 
Know.· 

2 5 o 

11 3 1 

30 

30 
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Coping with Problems 

Question 11 

How were the majority of problems within the group handled? 

Question 12 

Please rate the following statements concerning problems encountered by your team: 

I feel the problems that 
arose during the semester 
were handled 
I feel more time was 
spent dealing with 
communication issues 
amongst my team than 
\.tr'\~lri r,n on the 

Question 13 

5 

3 

Neutral 

14 6 

3 5 

~~gIY Don't 
Know. 

4 1 o 

10 9 o 

Response 
Count 

30 

30 

Do you believe any of the problems your team encountered during the semester could have 
been avoided? If how? 
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Commu n ication 

Question 14 

Please rate how frequently your team used the following methods of communication: 

Internet 
Forum (Ex: 
Facebook, 
Mood 

Question 15 

7 

Frequently 
(several 

times per 

3 5 5 4 6 30 

Please rate how effective you felt the following methods of communication were for your 
team: 

Internet 
Forum 
(Ex: 2 8 10 
Facebook, 

Question 16 

Ineffective 

1 o 

2 o 

Not 

13 

8 

Response 
Count 

30 

30 

How do you feel about your communication with your team's designers and engineers? 
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Participant Involvement 

Question 17 

Please rate the following statements about your participation in the course: 

Strongly Don't 
ree Know 

Initially, I wanted to take 
part in the project my 8 12 9 1 0 0 30 
team was appointed to 
deve 
I feel I contributed a 
unique set of perspectives 9 17 2 2 0 0 30 
and in ut to our 
I felt information learned 
through my major was 10 12 4 2 2 0 30 
important during this 

Summary 

Question 18 

Please rate the following statements about your overall thoughts on the course: 

Strongly 
Neutral 

3 12 6 6 3 0 30 

so 
Overall, I feel problems 
did not hinder the 

6 5 8 6 5 0 30 development of my team's 

Overall, I feel that my 
team produced a high 6 10 7 2 5 0 30 

Question 19 

Knowing what you now know, is there any advice you have for others entering this kind of 
collaborative effort for the first time? Any approaches that worked well for you? Any that 
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one should avoid? 

Question 20 

Please write any additional notes or comments here: 
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