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Abstract

The ability to communicate effectively is of utmasiportance in all professional fields.
Effective communication skills are particularly iorpant in
architecture/engineering/construction (AEC) fieldbere professionals need to communicate
complex details and spatial relationships usingtemi graphical and verbal communication.
While traditional curricula in AEC fields providégsificant coverage of written and graphical
communication skills, verbal communication skilte aften limited to a dedicated course
lacking discipline-specific content. In additiohete is a shortage of activities and tools to
emphasize and develop verbal communication skIlBSEC students. This paper presents a
verbal communication game for students in the AEeei$. The game emphasizes the
importance of clear, succinct verbal communicatitimee game is highly robust and can be
adapted and carried out in a number of ways depgraf situation and context.

Introduction

Effective communication skills are required inadbects of contemporary lifdn
architecture/engineering/construction (AEC) fieleective communication is not limited to the
ways in which constituents communicate face-to-faitk others, which necessarily involves
aspects such as body and facial gestures; it mtdades distance communications of work-
related details and spatial relationships requiarggh degree of accuracy and clarity.
Therefore, developing strong technical and prakcteemmmunication skills is important for AEC
students, particularly to prepare for the profassioequirements of distance communication
with clients, government officials, managers, sugars, and construction crews within the
professional arena.

Architecture students in particular rely heavily\@rbal communication throughout their design
processes. Although architectural design pedagogftén conceived of as a visual, material,
and/or spatial endeavor, verbal communication wfitilent peers and studio leaders constitutes
a critical component of the learning process. Thaso generally true of architecture as a
discipline and professional practi€AEC practice as it occurs in real-world situatioekes on

the use of artifacts (e. g., models, product sasy@aled drawings) to structure critically important
verbal exchanges between and among constitdents.
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Immersion in relevant situations and practice igfective means of acquiring knowledge.
However, AEC students often have few opportuniteslirect exposure to practical issues
involved with real-world construction managemerdrarios. Case studies in a classroom setting
and construction site tours tend to be less inte@aand efficient than the mode of learning-by-
doing. These problems are not exclusive to AEC atiliie, but shared by most higher-education
models? Simulation gaming can be seen as a solution tptbiglem of direct exposure. Games
allow for pedagogically useful verisimilitude, i, éhe degree to which a simulation depicts
reality in the real world.For this reason, simulation gaming provides a re@dm@xperimenting
with concepts and ideas that would otherwise beactiral. The pedagogical benefits of
simulation gaming are widely established, as gamage been shown to provide practical
decision-making and management experiences torggfdé & Simulation games immerse
students in simulated environments where studamtsallaborate, compete, and create
synthetic solutions for various situations utiligitechniques they learned in the classrdom.
Simulation gaming has been successfully preserte$s® AEC curricula by researchers since
the late 1960s in an effort to address certainchasils that professionals should posséss.

The effectiveness of teaching via simulation gamesually very high as games provide a
unique way to reinforce theory discussed in thestl@om:! Moreover, gaming complements
rather than substitutes for more formal pedagogipaloaches: integrating standard formal
teaching methods and simulation games as a labgtattest and reinforce the relevance of
theories can be a very effective teaching methog@alticular, games have been shown to be
more effective if they are embedded in instructigoragrams that include debriefing and
feedbacki? Perhaps the most well-known communication gantied$Who are we?” game,
designed around the principles of the Johari Windmdel developed by Dr. Joseph Luft and
Dr. Harry Ingham. This model identifies sharing d@edback as the keys to building open
communication. Open communication leads to a cknoétrust and access to untapped
possibilities!®

In this paper, the authors introduce a disciplipeesfic communications game that emphasizes
the importance of accurate, clear, succinct, astindit distance communication skills. The
authors describe the game intent and scenariathenesults of gameplay in the classroom. The
authors briefly analyze the results and place threthe context of professional curricula. The
authors conclude with comments on the potentigirofilation games as curriculum evaluation
tools.

The Game

Game intent

The authors designed a simulation game to helgestadievelop and refine their verbal
communication skills for the workplace, includirgamwork and use of AEC terminology and
technology. Unlike many communication exercises skills developed in AEC curricula, the

game focuses on everyday communication in the.fighg game emphasizes the importance of
communicating terms from geometry (e. g., “poifilifie,” “circle,” “square,” “triangle,”
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“center,” “tangent”), orientation (e. g., “startyight,” “left,” “up,” “down,” “45-degree,”
“straight,” “end”), materials (e. g., “glass,” “wdg’ “concrete,” “bars,” “steel,” “granite”),
structures (e. g., “beam,” “column,” “arch,” “frafiéVierendeel,” “girder,” “gusset plate”),
surfaces (e. g., “slab,” “wall,” “partition,” “pahé “box”), and environmental control systems (e.
g., “chiller,” “boiler,” “economizer,” “AC,” “WC,” “PC,” “cooling tower,” “pipes,” “ducts”), but
is not limited to these terms.

In designing the game, the authors’ approach wa$ émalyze sample situations involving
decision-making; and 2) teach logical decision-mglprocedures. The game is designed to do
this in a non-confrontational way on the basishef following principles:

. keep it simple,

. use metaphors and analogy,

. use many different forums to spread the word,
. repeat key messages,

. lead by example,

. explicitly address inconsistencies,

. listen and be listened to.

Game scenario

As a focus group of AEC students, the authors s&dem section of eighteen students from the
second-year design studio in NDSU's professionaiitecture degree program. Teams of two
students are formed in which one student assunee®kl of a designer in a design office, and
the other student assumes the role of a superiat¢rad a construction site. The teams compete
against each other in an attempt to verbally comeoat® information. Specifically, the
“designer” must communicate the floor plan drawshgwn in the bottom of Figure 1 to the
“superintendent,” relying only on telephone (i.\erbal) communication. (Figure 2.)
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Figure 1. Digital model of building (top); floorg of building (bottom). Not to scale.

Figure 2. Architecture student teams in the prooégtaying the communication game: senders
(left) and receivers (right).

Gameresults

Table 1 shows a sample of the results or the owtsarhthe communicated information.
Although all teams began with the same sourceflploe plan shown in Figure 1), the results
showed a wide range of accuracy.
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Table [1] Examples of game output

Grp. Drawing Comments

Here is an example of the best group. The
reviewers noticed that correct terminology was
used throughout the exercise and that the
terminology was consistent. This group
worked to dissect the shape before trying to
communicate it.

This group appears to have used a
methodological step-by-step process and not
just an overall description of the shape.

This is an example of a result that did not
match the original. There was an apparent
breakdown in communication concerning both
terminology and methodological steps.

This is another example of a result that did not
match the original. There is an apparent lack
of agreement on discrete terminology,
orientation, and precise steps for generating
geometry.

The problem of perception

Perception is the process by which individuals bez@aware of, organize, and interpret
information received though their senses. The fadtwat shape students’ perceptions are
significant because they are at the heart of hawessfully they communicate in encoding
messages and improving both the clarity and theuasiveness of their ideas. Relevant to the
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game described here, several questions need tonsedered such as: What is the definition of
students’ perception? What are the major factopenception that help explain why students
perceive things differently/erroneously? What is tiefinition of self-concept, how does it relate
to perception and communication, and what are gsafrtiee major barriers in forming an
accurate self-concept? What are the barriers toratzperception of others’ ideas, and how
does each barrier affect successful communicatéh&t are the perceptual skills used to
improve self-concept, and how are those skills weaohprove others’ perception? What
perception skills covered in this exercise relgectfically to professional careers in AEC
industries? Physiological factors (e. g., poor vision or heg)i psychological factors (e. g.,
emotions or outlook on life), and cultural factées g., cultural heritage and values) are three
factors causing people to perceive things diffdyeand often erroneousfy.

After analyzing the gameplay, accurate percepsasidarly shown to be a factor in students’
communication. There is obvious potential to imgrdive accuracy of students’ self-concept and
the perception of others by identifying perceptu@matches behind miscommunication, and to
develop the skills of self-reflection, mindfulneasd perception checking.

Game Analysis and Discussion
The game is a cycle of processing information, mamia degree of clarity between the sender

and the receiver, and based on knowledge thatsired through the curriculum of core and
support courses as shown in Figure 3.
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Figure 3. Communication at the center of an integiaurriculum.

Although written, graphical, and verbal communicatskills are of paramount importance in
AEC fields, dedicated communication courses ingHesdds are often limited to a speech or
public speaking class, with content not connecte@levant to the core of the curriculum.
AbouRizk and Sawhney point out that traditionattéeag methods are not fully capable of
providing AEC students with the necessary skilld kmowledge to solve real world problems
encountered in constructiéhThis realization has moved several researchegztore
alternatives where learners can actively partieipathe learning process, and to advocate the
importance of problem-solving in environments whesacepts are contextually embedded.
Simulation gaming has emerged as an important apprto meet this need. However,
simulation-based tools are greatly under-representdEC curricula. As an effort to address
this issue, Park et al suggested factors for thgeimentation of simulation in the curriculuh.
They argue for greater emphasis on practical kndgdeand efficient tools designed to enhance
the students’ thinking, problem-solving and intego@al skills so that they can face professional
challenges. Although the effectiveness of Park’'efpmoposed success factors needs to be
further investigated by more industry-linked resbaand classroom applications, the findings
obtained from this research provide useful guigalifor the development of simulation tools in
AEC curricula.

Future versions and enhancement
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This paper presents a model of a verbal commupicg@me emphasizing the importance of
clear, succinct verbal communication; however,game is highly robust and can be adapted
and carried out in a number of ways depending ercittumstances and the context. For
example, there is potential for:

. One-to-one communication,

. One-to-many communication,

. Many-to-one communication, and
. Many-to-many communication.

Other options of possible communications include:

. One-way, two-sided,

. Two-way, two-sided,

. One-way, multiple-sided, and
. Two-way, multiple-sided.
Conclusions

In observed gameplay, almost 50% of the focus gfailgd to closely match the original
drawing. This suggests the need to rethink howalesbmmunication skills are taught to AEC
students. The authors recognize that there is milyre shortage of in-class activities and
instructional exercises aimed at developing andavipg verbal communication skills relevant
to AEC fields.

There is potential for using verbal communicatiamgs as tools for evaluating the content of
AEC communication courses, with the goal of impnaviheir disciplinary relevancy. Overall,
the authors identify the need for further developté discipline-specific communication
courses for AEC students, incorporating discipbpecific terminology and technical content.

! Formby, C. (2007), “The Importance of Communicatikills.” At http://ezinearticles.com/?The-Impartz-Of-
Communication-Skills&id=780635. Accessed July 3012

2 Avidan, Y. and Goldschmidt, G. (2013), “Talkinghitecture: language and its roles in the architattdesign
process.” InProceedings, ICORD '13 (International ConferenceRmsearch into Design), Indian Institute of
Technology Madras, Chennai, 7-9 January 201 pp.

8 Luck, R. (2007), “Using artefacts to mediate ustinding in design conversations.”Bnilding Research &
Information,v. 35, no. 1

4 Lee, N. and Rojas, E. (2010), “Innovative and ¢farmative learning environments in constructiogieaering
and management education,”Rnoceedings, 2010 ASEE Annual Confereddepp.

5Keys, J. B. (1997), “Strategic management gamesviaw.” In Simulation & Gaming. 28, no. 4, 395-422

6 Alarcon, L. F. and Ashley, D. B. (1999), “Playiggmes: evaluating the impact of lean producticatsgies on
project cost and schedule.” In Proceedings, 7thuah@onference of the International Group for LE€amstruction
(IGLC-7), 26-28 July 1999, University of CaliforniBerkeley, CA.

7 Bichot, T. (2001), “The construction marketing gafrunpublished masters thesis, Bradley Univer§igoria,
lllinois.

395



8 Nassar, K. (2001), “Managing construction equiptirry and sell decisions replacement: a simulag@me.” In
Proceedings of the Thirty-Seventh Annual ConfereAS€ pp. 187-198.

9 lbid.

10 Nassar, K. (2002), “Simulation gaming in constiaet ER, the equipment replacement gandetirnal of
Construction Educationy. 7, no. 1, pp. 16-30.

1 Frazer, R. (1975Business Decision SimulatigfiReston, VA: Reston Publishing Company.)

2 Hays, R. T. (2005), “The effectiveness of instimal games: A literature review and discussioNd.(
NAWCTSD-TR-2005-004). Naval Air Warfare Center Tiaig Systems Div., Orlando, FL.

13 Luft, J. and Ingham, H. (1955), “The Johari wind@agraphic model of interpersonal awarenessPriiceedings
of the Western Training Laboratory in Group Devetant (Los Angeles: UCLA.)

14 Hamilton, C. M. and Creel, B. (2011), Communicgtfor Success. (Boston: Allyn & Bacon.)

15 | bid.

16 AbouRizk, S. and Sawhney, A. (1994), “Simulatio @aming in construction engineering education.” |
Proceedings, ASEE/C2E2 /C2EI Conference, Edmowiberta, Canada, American Society for Engineering
Education.

17 park, M., Chan, S. L., and Ingawale-Verma, Y. @0Q0Three success factors for simulation basedirantion
education.”Journal of Construction Educatiow, 8, no. 2, pp. 101-114.

396


http://www.tcpdf.org

