Prefix, Number and Name of Course: PSM 602 Communication Strategies for
Math and Science Professionals
Credit Hours: 3
In Class Instructional Hours: 3

Labs: 0

Field Work: 0

Catalog Description:
Prerequisites: Graduate-level standing
An examination of communications intended to develop strategic thinking about
communication of quantitative information and aid in improving writing, presentation,
and interpersonal communication skills for mathematicians and scientists within a variety
of settings (i.e. industrial, managerial, academic, research), including a set of "best
practices" or guidelines that have been derived from both research and experience.
Students will put those guidelines into practice, using a workshop format that will rely
heavily on discussion and in-class exercises.
Reasons for Addition:
This course is one of the three foundational PLUS classes required by our new MS
(Professional Applied and Computational Mathematics MS), which is a “Professional
Science Masters” or PSM, and is also required by many PSM degrees nationwide.
Business communications encompasses a set of tools and techniques for planning and
executing communications, with an emphasis on communication of data-intensive
information to both technical and non-technical parties. While these skills have been
taught and used extensively in MBA programs, there has been little work done to
incorporate these same practices into the math and science fields of study. In fact, the
creation of the Professional Science Master degree has provided a place for the
systematic development of management techniques (including business communication)
specialized for science and mathematics.
Student Learning Outcomes
Students will:
1. Assess and apply effective communication
techniques in business related activities,
including what is unique to the math and science
disciplines, and apply the techniques in realworld math and science problems.
2. Communicate quantitative information, both
verbally and nonverbally, with clarity, precision,
and efficiency, while maintaining statistical
integrity, to professionals that may or may not
have a technical/mathematical background.
3. Recognize and evaluate cultural intercultural,
cross-cultural, and organizational culture)
differences that impact members of an
organization and formulate appropriate

Course
Assessment
Content
References
1. Class/group discussion and
I, II, III,
participation, individual case
IV, V, VI
assignments, team project,
examinations, presentations
I, II, III,
IV, V, VI

V

2. Class/group discussion and
participation, individual
assignments (cases, business
reports, letters, memos), team
project, examinations,
presentations
4. Class/group discussion and
participation, individual case
assignments

communication strategies.
4. Plan and conduct an interview in both the
interviewee and interviewer roles for
representative math and science positions in
industry.
5. Demonstrate ability to manage and
communicate with team members when solving
problems, within and outside of the math and
science disciplines.

VI

5. Class/group discussion and
participation, individual case
assignments, presentations

II

7. Class/group discussion and
participation, individual case
assignments, team project, peer
reviews

Course Content:
I. Introduction/Overview of communication
A. Planning communication between math/science professionals and professionals who
may or may not have a technical background
1. Determine the objective and style (tell, sell, consult, join)
2. Assessing the audience’s technical background
3. Determine level of technical and quantitative (math, science, computational)
expertise of the audience and plan message accordingly – translation of
scientific communication units (i.e. theorems, limits, principles, laws) into
non-technical professional language
4. Determine questions and objections
5. Plan message strategy
6. Plan visual aids
7. Plan to make a personal connection
B. Nonverbal communication between math/science professionals and professionals who
may or may not have a technical background
Integration of the math and science communication units (i.e. theorems, limits,
principles, laws) with nonverbal cues
Movements (emblems, illustrators, affect displays, regulators, adaptors), eye
contact and facial behavior, space and territoriality
C. Active listening and reflective responses between math/science professionals and
professionals who may or may not have a technical background
1. Understanding non-scientific information that may be incomplete, inaccurate
2. Active listening techniques, reflective response techniques, reflective versus
directive responses
D. Persuasion (The purpose of most business writing is to recommend some course of
action.)
1. Logical arguments (the power of evidence/data)
a. Testing the evidence (ensuring data and data analysis is reliable,
accurate, relevant, representative, and sufficient)
b. Testing the reasoning: Inductive reasoning, Deductive reasoning,
Common reasoning fallacies
c. Building technical and quantitative evidence into arguments
d. Presenting the data – one-sided versus two-sided (opposition)
e. Emotional appeals (especially in environmental factors)
2. Direct versus indirect structure
a. Cognitive factors
b. Rhetorical factors (direct proof, proof by contradiction,
constructive versus non-constructive proofs) and how to
translation to professional language
3. Cialdini’s principles (persuasion techniques)
4. Dialectics

Course Content:
E. Communication styles between math/science professionals and professionals who
may or may not have a technical background
1. Determining style of presenter (math/science professional) and audience
(professionals who may or may not have a technical background)
a. Analyst – quantitative and data focus (math and scientists)
b. Innovator – creative focus (hardest to learn)
c. Producer – results focus (management)
d. Diplomat – people focus (human relations)
2. Planning interaction to and between different styles
3. Self-assessment
II.
III. Teams
A. Effective team management – how to lead and participate in a team as a quantitativeMathien, Lorena D. 3/14/12 1:43 PM
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member
1. Characteristics of effective multi-disciplinary teams
2. Stages of team development
3. Participation versus influence
a. Assessing influence
b. Increasing participation
4. Conflicts
a. Constructive conflict
b. Assessing conflict and intervention measures
5. Team development
a. Best practices
b. Guidelines for managing difficult conversations
B. Effective meeting management
1. Planning a meeting for multi-disciplinary teams
2. Roles and responsibilities (i.e. facilitator, time-keeper, scribe)
3. Agenda setting
4. Active and non-verbal listening skills
5. Decision-making methods
6. Ending the meeting (ensuring follow-up and actions)
C. Group problem-solving and decision making
IV. Written communication
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A. Professional writing styles
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B. The Pyramid Principle (the logic of writing)
C. Graphical competence (display of statistical information using judgment without
distortion)
D. Communication mediums and when to use/not to use
E. Request for proposals (RFPs) (Commonly used in science arena)
1. Writing proposals
2. Responding to proposals
F. Basic business reports (exposure to basic reports common to industries)
G. Social media (i.e Linked In)

Course Content:
V. Oral/verbal communication
A. Persuasion version informative – picking a technique (see Section I)
B. Presentations
1. Visual aids
a. Choosing a medium and strategy (PPT is not always the best option
for quantitative information)
b. 10/20/30 rule (guidelines for good visuals)
c. Visual displays of statistical and quantitative information
2. Questions and answers
a. What to do before, during, and after the presentation – comparison
between different disciplines in professional environments
b. Giving and receiving feedback and supporting with quantitative
information
3. Hostile audiences
a. Reasons for hostility (i.e. lack of translation between scientific and
non-scientific language)
b. Using effective listening skills: Attending, encouraging, following,
dealing with difficult questions/questioners, delivering effective
responses to non-scientific professionals
C. Public relations
1. Communication with media
2. Congressional communication
3. Public outreach
VI. Intercultural and cross-cultural communication
A. General guidelines for legal, ethical, cultural, and global issues
B. Cross cultural variables
1. In the culture at large
2. In business and industry
3. In research and education
C. Perceptions/values that differentiate cultures
D. Communication practices that differentiate different cultures
E. Qualities required for successful cross-cultural communication
VII. Communications in the job search (will work with college-level career support services to
target technical job searches – only differences in technical fields to be covered by
instructor)
A. Custom workshop (targeted to technical students) – Mock Interviews with actual
employer in related field (already discussed and cleared with college-level career
support director)
B. Differences between:
1. Traditional job searching techniques and those for Professional Science
Master’s (PSM)
2. Education versus industry
3. Related industries and search tools for PSM jobs
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