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Executive Summary 
 
The goals, as initially proposed, of the Project to Integrate Technical Communication Habits 
(PITCH) were to: 
 

• Produce graduates whose skills in professional communication enhance their career 
opportunities, or preparation for graduate studies 

• Provide a sequential structure for teaching and learning that integrates development of 
professional communication skills in required courses across the engineering curricula 

• Ensure the sustainability of that structure 
• Develop assessments that lead to continuous quality improvement 
• Share project knowledge both inside and outside the higher education community 

 
All these goals have been achieved. PITCH has had a transformational effect within all the 
engineering and computer science programs in the Tagliatela College of Engineering. Technical 
communication skills of students are now developed over all four years of their undergraduate 
studies by integrating written, oral and visual communication assignments in required engineering 
and computer science courses. Specifically, the pathways across all programs consist of the 
development of: 
 

1. Skills in writing technical memoranda starting with the first semester freshman course EASC 
1107: Introduction to Engineering, and reinforced in the second semester course EASC 1112: 
Methods of Engineering Analysis and the sophomore course EASC 2221: Introduction to Modeling 
of Engineering Systems. 

2. Skills in displaying data through graphs and tables in the second semester freshman course 
EASC 1112: Methods of Engineering Analysis, and reinforced in subsequent courses. 

3. Oral communication skills in the freshman second semester course EASC 1109: Project 
Planning and Development. 

4. Skills in writing laboratory reports in junior year disciplinary courses. 
5. Skills in writing proposals and comprehensive engineering reports, and preparing and 

presenting posters, in disciplinary senior design courses. 
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Guidelines for writing technical memos, displaying data through graphs and tables, writing 
laboratory reports, writing proposals, writing engineering reports, and making oral and poster 
presentations were developed as part of PITCH. These guidelines are consistently used in all the 
courses referred to above, as well as in other courses and are available at 
www.newhaven.edu/engineering/PITCH/482611/. In addition, copyright for David Adams’s book 
COPE: A Technical Writing Guide for Engineers was assigned to the University of New Haven and a 
third edition of the book was produced. The book is sold at a very nominal cost to all incoming 
freshmen and transfer students, and all faculty involved with PITCH courses receive a desk copy. 
 
The paper by Harichandran et al. (2014b) describes the accomplishments during the first two years 
of PITCH and is included as Appendix A. 
 
In summer 2015, the writing of select students over three years was reviewed and rated to conduct a 
preliminary assessment of the success of PITCH. The paper by Erdil et al. (2016) describes the 
results of this preliminary assessment and is included as Appendix B. Only in spring 2017 will there 
be a cohort of students who will have completed all four years of PITCH and a more complete 
assessment will be performed in summer 2017. 
 
As PITCH was implemented over the first two years of the grant period, it became clear that in 
addition to providing written resources to students, formal instruction in technical communication 
was needed. While the integrated approach brought a strong focus to technical communication, 
there was insufficient time during most class meetings to discuss and reinforce effective 
communication techniques. A second problem was consistency in instruction. Several full-time and 
adjunct faculty are involved in teaching the courses and despite training many of them through 
summer workshops, consistent delivery of the technical communication material was problematic. 
To address these two needs, Dean Ron Harichandran proposed that four e-learning modules be 
developed and integrated into courses. Eight faculty members (Michael Collura, Jean Nocito-Gobel, 
Nadiye Erdil, Judy Randi, Eric Brisart, Sam Daniels, Amanda Simson and David Harding) developed 
the e-learning modules in summer and fall 2015 and spring 2016. The modules were to be used 
during the freshman, junior and senior years. Dean Ron Harichandran oversaw the module 
development and the University of New Haven’s Office of E-Learning provided support. These 
modules will be piloted during the 2016-17 academic year and fully integrated into all programs 
beginning in fall 2017. 
 
PITCH will be sustained following the end of the grant from the Davis Educational Foundation. 
Professor Judy Randi, who is currently with the Department of Education, will join the Tagliatela 
College of Engineering in fall 2017 to support and coordinate PITCH. 

Work Implemented as Part of PITCH 
 
The paper by Harichandran et al. (2014b) provides details regarding the work implemented in 
engineering and computer science courses as part of PITCH. The paper is included as Appendix A. 
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Preliminary Assessment of PITCH 
 
The paper by Erdil et al. (2016) provides details of a preliminary assessment of PITCH. The work of 
select students from several programs was used in this preliminary assessment and the results 
indicate that the technical writing of students showed noticeable improvement as a result of PITCH. 
The paper is included as Appendix B. Further improvement in student performance is expected as 
the e-learning modules described below are deployed. 

E-Learning Modules Developed to Support PITCH 
 
In the course of integrating technical communication into the various courses the faculty identified a 
critical need. Although written advice tables and guidelines were made available to students, not all 
of them learn by reading the materials. Other methods of teaching students the elements of 
technical communication related to their assignments are needed. Unfortunately, because of the 
need to cover technical content, instructors are unable to spend time to teach technical 
communication concepts in the courses. 
 
E-learning modules covering the content to be delivered in support of each technical 
communication product (technical memos, oral and visual presentations, displays of data, laboratory 
reports, senior design proposals, senior design reports, and poster presentations) were developed in 
summer and fall 2015 and spring 2016. The eight faculty members who developed these modules 
were first trained by the UNH Office of e-Learning and worked closely with a course designer. 
These modules will be deployed on a pilot basis in academic year 2016-17 and will be fully integrated 
into programs in academic year 2017-18. Student learning of technical communication skills is 
expected to increase significantly when the modules are fully deployed. 
 
The four e-learning modules that were developed are described below. 

Module 1: Short Engineering Reports 
The first e-learning module to be used during the freshman year is entitled EASC 1101: Short 
Engineering Reports. Michael Collura, Jean Nocito-Gobel, Nadiye Erdil and Judy Randi developed this 
module as a 1-credit course that will be taken at the same time as EASC 1112: Methods of Engineering 
Analysis. The learning outcomes of this module are to: 

1. Create a well-organized structure for a technical memo 
2. Identify the essential elements in reporting technical work including methods used, 

assumptions made and important results 
3. Convey the essential elements in reporting technical work including methods used, 

assumptions made and important results 
4. Use appropriate language, tone, format, style and level of technical detail for a specific 

audience 
5. Create data displays with proper structure and format to support recommendations 

 
Eli Review© will be used as an electronic tool to facilitate peer review. The online instructor for the 
course will be Judy Randi. 
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Module 2: Effective Presentations 
Eric Brisart developed the e-learning module entitled Effective Presentations. This module will be used 
in the EASC 1109: Project Planning and Development course in a flipped classroom format. Students will 
learn the content outside of class time and use what they learned when making several PowerPoint 
presentations in the course. The course instructors will provide feedback to students on their 
presentations so that they may improve over time. The learning outcomes of this module are to: 

1. Identify how to effectively apply communication principles in developing oral presentations 
2. Explain how context shapes the nature of language in a communicative interaction 
3. Describe the similarities and differences between verbal and nonverbal messages 
4. Distinguish between effective and ineffective practices for team delivered oral presentations 
5. Distinguish between effective and ineffective practices for designing PowerPoint slides 
6. Identify how to employ appropriate communication principles to diverse audiences and 

contexts 

Module 3: Laboratory Project Reports 
The third e-learning module is intended to accompany a laboratory course in the discipline. The 
learning outcomes covered in this module are to: 

1. Develop a clear response to a customer/client request that addresses stated goals 
2. Describe the methods and materials used in an experiment or simulation clearly and in a 

structure that allows readers to understand them 
3. Summarize key results from experimental or simulation work using effective graphical 

communication 
4. Organize complex information from laboratory or simulation work within a specified 

structure 
5. Summarize experimental or procedural inquiry by using principles of hierarchy and 

subordination 
 
The laboratory courses in mechanical and chemical engineering will be increased from 2 to 3 credits 
beginning in fall 2017 and the entire e-learning module will be integrated into the courses. Other 
disciplines plan to use select sections of the e-learning module. 

Module 4: Written Communication in Engineering Design 
The final e-learning module is designed to be integrated into the senior design courses in all 
engineering and computer science programs during both the fall and spring semesters of the senior 
year.  The learning outcomes of this module are to: 

1. Describe the major components of engineering design proposals 
2. Prepare a design proposal for a project using appropriate format and relevant content 
3. Interpret critical information in a request for proposal from a client 
4. Create a multi-author written design proposal in response to request from client 
5. Describe the major components of engineering design reports 
6. Plan a comprehensive design report that documents details of design process/product 
7. Create a multi-author design report to effectively document the final design process/product 
8. Prepare a poster to effectively document the results of a design project 
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Sharing Information about PITCH 
 
Information about PITCH has been shared with the broader engineering community in the 
following ways: 

• A pre-conference workshop on PITCH was conducted on June 15, 2014 at the American 
Society for Engineering Education (ASEE) Annual Conference in Indianapolis, Indiana. 
Professors Collura, Nocito-Gobel, Erdil, Daniels, Harding, Dean Harichandran and PITCH 
consultant David Adams participated in this workshop. About 35 faculty from other 
institutions attended the workshop and feedback was immediate and positive. 

• The paper by Harichandran et al. (2014a) was presented by Dean Harichandran at the 2014 
ASEE Annual Conference and published in the conference proceedings. 

• The paper by Harichandran et al. (2014b) was presented by Dean Harichandran at the 
international Frontiers in Education conference sponsored by the Institute for Electronics 
and Electrical Engineering and ASEE in Madrid, Spain in October 2014. 

• Dean Harichandran will present the paper by Erdil et al. (2016) at the ASEE Annual 
Conference in New Orleans in June 2016. 

 
In all of the above publications, support from the Davis Educational Foundation was noted in the 
papers and presentations. 
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Abstract—The Project to Integrate Technical Communication 
Habits (PITCH) is being implemented in the Tagliatela College of 
Engineering at the University of New Haven across seven 
engineering and computer science undergraduate programs. PITCH 
develops written, oral and visual communication skills in students 
starting in the very first semester and continuing through all four 
years of each program. Communication instruments encompass 
technical memoranda, poster presentations, oral presentations, 
laboratory reports, proposals, and senior design reports, including the 
use of tables and graphics in each. Advice tables, annotated sample 
assignments and grading rubrics are being developed for each 
instrument to assist students in their work and facilitate consistency 
in instruction and assessment across multiple instructors teaching 
different course sections. Within each of the seven programs, specific 
courses that span all four years are targeted for implementation and 
assessment of technical communication skills. The different 
communication instruments are distributed across courses as 
appropriate, and the skills are developed at deeper and deeper levels 
as students progress through the years. A critical feature of the 
project is that technical communication skills are integrated into the 
content of regular engineering courses and are taught by regular 
engineering faculty. 

Keywords—technical communication; curriculum; professional 
skills;  

I. INTRODUCTION 
Engineering colleges face a significant challenge in 

meeting industry expectations regarding the development of 
technical communication skills while trying to accommodate 
the ever-growing demands of engineering curricula. The 
Tagliatela College of Engineering (TCoE) at the University of 
New Haven (UNH) embarked on the PITCH (Project to 
Integrate Technical Communication Habits) initiative in fall 
2012. PITCH engages students through all four years of 
college in seven ABET accredited engineering and computer 
science programs.  

The goal of PITCH is to emphasize professional 
communication skills and professional habits across 
engineering disciplines. Many engineering colleges require 

students to take one or more courses in technical 
communication, an approach that is expensive and not always 
effective because it is divorced from engineering content and is 
often a one-time experience [1,2]. Based on earlier models 
developed at Michigan State University and The University of 
Maine, the communication skills training at UNH is woven 
into regular engineering courses. PITCH contains a number of 
features that refine and extend that model [3-6]: 

• PITCH faculty developed a comprehensive set of learning 
outcomes based on surveys of both UNH engineering 
faculty and engineering alumni and employers. 

• Communication assignments are based on engineering 
content and designed to have students achieve stated 
outcomes in a developmental progression throughout their 
programs. 

• PITCH leverages technology to provide students and 
faculty with supporting resources. 

Engineering faculty engaged with PITCH participated in 
ongoing training to develop and evaluate effective technical 
communication assignments. That step, along with using a 
consultant, avoids the need to hire instructors from outside 
engineering and will help make PITCH sustainable and cost-
effective. 

II. LEARNING OUTCOMES 
A first step in designing the PITCH was a survey 

administered to alumni, faculty and employers who often hire 
UNH engineering and computer science graduates. The survey 
was designed to determine which technical communication 
attributes, products and professional behaviors are essential, 
and to inform development of communication learning 
outcomes. We received 124 responses from alumni and 
employers and 32 responses from faculty. The results of the 
survey (available at http://www.newhaven.edu/482669.pdf) 
reinforced the notion that alumni and employers really do 
desire technical communication skills from engineering 
graduates. They desire such skills both in terms of the ability to 
produce communication products and to exhibit professional 
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In addition to the summer workshops, the external 
consultant visited the university three to five times each year to 
work with individual faculty and conduct additional short 
workshops. The short workshops focused on clarity, 
organization, precision and economy in technical 
communication [6]. He also interacted with individual faculty 
remotely to provide continuous assistance in refining 
assignments and developing course resources such as rubrics, 
advice tables and guidelines.  

To incentivize faculty participation in PITCH they were 
offered modest stipends to participate in the summer 
workshops and compensated for developing and evaluating 
PITCH assignments. By the end of the third year 19 full-time 
and 3 part-time engineering and computer science faculty were 
trained to deliver PITCH courses. The workshops have 
developed a core of faculty experienced in PITCH activities 
who can continue to provide training and sustain PITCH 
leadership after the initial external funding is exhausted. 

V. ASSIGNMENTS AND RESOURCES IN PITCH COURSES 
While communication assignments existed in the Tagliatela 

College of Engineering courses prior to PITCH, there has been 
a substantial effort to revise these assignments to simulate the 
types of situations that engineers would encounter in 
professional settings. The fact that a number of faculty 
associated with PITCH have extensive industry experience has 
facilitated these revisions. In addition, incorporating a defined 
set of learning outcomes for assignments has brought 
consistency and appropriate sequencing across courses. PITCH 
resources for the courses described below are available at 
www.newhaven.edu/engineering/PITCH/482611/. 

A. Introduction to Engineering 
The Introduction to Engineering course taken by all 

engineering and computer science students during the first 
semester of the freshman year deploys technical memoranda. 
General guidelines on writing technical memos are posted on 
BlackBoard® and discussed in class prior to each writing 
assignment. Although only the final two project memos are 
graded as PITCH assignments, students are given other 
opportunities earlier in the semester to begin developing their 
technical writing skills through feedback provided by the 
instructors. The Lifeboat Exercise is an individual assignment 
and the Structural Systems Project requires that results are 
reported using a memo written by each team. Both of these 
assignments are written in the technical memo format so that 
students begin to understand the difference between the direct 
and context driven writing style required when addressing the 
reader’s questions/concerns in a technical memo compared 
with a research paper (see Exhibit I). The PITCH outcomes 
(see Table 1) addressed in this course are 1a, 2b, 2c and 2d. 

Feedback from the initial two non-graded PITCH 
assignments in fall 2013 was used to develop a general advice 
table outlining common mistakes made by students (see 
www.newhaven.edu/773472.pdf). Examples are provided to 
illustrate these mistakes and how to correct them. The 
usefulness of the advice table is limited if it does not reflect the 
mistakes made by the students taking the course. Thus, it is 
expected that the table will change and expand with subsequent 

offerings of the course. Some faculty voiced concern that 
students may not read a multipage table. Thus, in addition, a 
one-page advice table/grading rubric was developed for each of 
the graded PITCH assignments (see Table II).  Details of each 
dimension of the memo are outlined in this table and assigned 
weights for each dimension are given. The purpose of the 
advice tables [7] is to provide guidelines as to the structure and 
content of the specific memo in a concise format. 

 

EXHIBIT I.     ASSIGNMENT SHEET FOR REMOTE PUMPING STATION 
SYSTEM PROJECT 

DATE: October 1, 2013 
TO: EASC1107 Students 
FROM: Representative for McKim & Creed, Inc. 
RE: Design for Renewable Energy System 
 
McKim & Creed, Inc. has hired you to assess the feasibility of using a 
renewable energy system to deliver water to a remote town in Nepal.  
One of the alternatives to be considered is a pumping station powered 
using a renewable energy system that includes a solar cell array, an 
electrolyser, and fuel cells (see figure on following page).  Water at the 
pumping station is stored in a supply tank that is supported by a base 
elevated 40 ft from the ground. Design requirements are listed below. 

• Supply water for a town in Nepal with a population of 15,000 
people; 

• Assume per capita consumption rate of 50 liters of water per day 
per person; 

• Store water in a reservoir tank with enough capacity for a three-day 
supply of water; 

• Design a self-sufficient pumping station; 
• Supply no external power to pump the water to the reservoir tank.   

 
Because the company has limited experience with this type of system, 
McKim & Creed has instructed you to conduct experiments using 
different components of the system.  Based on experimental results, 
determine the following: 

• Current generated by solar cell; 
• Hydrogen production using the solar cell & electrolyser unit; 
• Hydrogen consumption by the fuel cell. 

 
The company (instructor) will provide you with details of the 
experiments used to characterize the behavior of the fuel cells, 
electrolysers and solar cells. 
 
Draft a memo to McKim & Creed that addresses the following: 

• Renewable energy system specifications including dimensions of 
the reservoir tank, hydrogen and power requirements; 

• Recommendation as to the feasibility of the renewable energy 
system; 

• Discussion of design calculations including assumptions; 
• Brief explanation of how the fuel cell works and the potential of 

using hydrogen as energy source.  
• Future work to be done or alternative to the design. 

 
Since other engineers in the company will review all designs submitted, 
include the following supporting documentation as attachments to the 
memo:  

• Systems Diagrams (hierarchical, context and functional flow 
diagrams) 

• Experimental data tables 
• Spreadsheet of your design calculations. 
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B. Introduction to Modeling of Engineering Systems 
All engineering students typically take the Introduction to 

Modeling of Engineering Systems course in the first semester 
of the sophomore year. This course has two PITCH 
assignments emphasizing data presentation. Students are 
required to submit a memo discussing their work which 

includes tables and plots of their results. The PITCH outcomes 
(see Table 1) addressed in this course are 1a, 2a and 2f. 

The first assignment required students to develop a model 
to predict voltage for a fuel cell as a function of current draw. 
The data provided showed a highly non-linear character to the 
voltage-current relationship. However, a linear model was 
needed. Students are asked to partition the data into three 
regions and provide a linear model for each region. In their 
memo they must discuss how they chose the cut-off points for 
the regions as well as the possible error in using the model. 
Data displays are required to augment the text discussion. In 
addition to the memo, they are asked to append pages from 
their spreadsheet, which is also evaluated on the basis of 
organization and communication effectiveness. The audience 
for the memo is a technical reader. 

The second project requires students to specify a pump and 
pipe system for transferring water from a reservoir to an 
elevated storage tank. An optimization is required to determine 
the pipe diameter that would yield a certain incremental return 
on investment. Again, a technical memo is required to report 
results and justify choices made. The memo is to include plots 
and data tables. The audience for the memo is a person with a 
business background. 

Materials provided to the students include a memo about 
writing memos, a guideline for plots, and a guideline for data 
tables (see www.newhaven.edu/engineering/PITCH/482611/). 

C. Project Planning and Development 
Within the PITCH roadmap, students learn about oral and 

visual presentations in the Project Planning and Development 
course. This course is typically taken in the students’ first 
semester and is a foundational course required in most of the 
engineering programs. The course includes a series of weekly 
project status presentations that are required for about 6 weeks. 
In these presentations, the students update the class – the other 
project teams – on the status of their projects. This is designed 
to simulate weekly project staff meetings that are standard 
practice in industry where employees each take turns providing 
their project status updates to the team. The instructor evaluates 
the students’ presentation effectiveness in a separate meeting 
immediately following the presentation and subsequently in 
writing utilizing the rubrics shown in Tables III and IV. The 
oral presentation assignments in this course address PITCH 
outcomes 1b, 2a, 2c, 2e, 2f, and 2h. 

The assignment is given after lectures on the practice of 
giving effective presentations. During these lectures, the 
instructor models effective oral presentations and effective 
PowerPoint use and engages in discussion with the students.  

Students are provided with the advice tables/grading rubrics 
shown in Tables III and IV to use as they prepare their 
presentations. The advice tables list a series of expectations for 
the students along with grading percentages assigned in 
dimensions shown in the tables. Grading of presentations is 
done using the same rubrics. The instructor provides comments 
on how the students can improve their future performances as 
well as comments on what was done well. 

TABLE II.     GRADING RUBRIC FOR REMOTE PUMPING STATION 
SYSTEM PROJECT 

Dimension Expectations 

Overall Quality of 
Memo (20%) 

• ���������������������
• ��������Ƭ������������������������
• ��������������������������������Ǣ��Ǥ�Ǥ��������
������������

Heading (5%) 

• �����������������������������������������
• �������������ǡ����������ǡ��������ȋ������Ȍǡ�����
�������������

• ���������������������

Summary 
Paragraph (15%) 

• ���������������������������ǯ�����������
• ������������������������������������
��������������������������ǡ�������������
�������������������Ȁ����������������������
������������

Relevant 
Background (15%) 

• ���������������������������������������
�������

• �����������������������������
• ������������������������������������������
���������������������

• �������������������������������������
����������

• ���������������������������������������
�������

Discussion of 
Design 
Calculations (20%) 

• ���������������������������������������������
������������������������

• �����������������������
• ����������������������������������������
����������������������������������������
�������������

Recommendations 
(10%) 

• ����������������������������������������
• �����������������������������������������
��������������

• ������������������������������������
��������������������������

Graphs and Tables 
(10%) 

• �����������������������������������
���������������

• 
�����Ȁ����������������������������������
���������������������

• ����������������������������������������
���������������������������������������

Attachments (5%) 
• ��������������������������������������������
• �����������������������
• �������������������������������

Overall Grade Percent Grade 

Technical Memo 50%  

Spreadsheet & Design Calculations 30%  

Experimental Data Used 4%  

Schematic Diagram 1%  
System Diagrams (3 Diagrams, 5 pts. 
each) 15%  

TOTAL GRADE 100%  
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The presentation skills introduced in this course are further 
developed in second and third year courses and culminate in 
the senior design courses. 

D. Applied Engineering Statistics 
Many engineering and computer science students take the 

Applied Engineering Statistics course in their third year, which 
is required in some programs and a popular elective in others. 
Of the many assignments in this course, two that focus on 
presenting, discussing and summarizing data accurately, and 
persuasively are designated as PITCH assignments. The 
assignments require planning, designing and producing 
technical memos. Each assignment consists of an assignment 
sheet and an accompanying rubric. The assignment sheets 
capture: (1) the goals of the assignment, (2) assignment tasks, 
and (3) a checklist for completing these tasks. This course 
deepens the PITCH outcomes (see Table 1) 1a, 2a and 2f 
addressed in the Methods of Engineering Analysis course. 

The first assignment is cast in the form of a technical memo 
to provide students a reinforced example of the memo format 
(see Exhibit II). The second assignment did not include a 
sample memo. However, the design of tasks in the second 
assignment required students to initiate a memo. The objective 
for using a slightly different structure in the second assignment 
was to assess students’ retained knowledge of writing technical 
memos. 

Both assignments include a grading rubric. Each category 
in the rubric has grade percentage allocation and requirements 
specifications. These rubrics were developed to guide students 
in producing a well-written memo, one that has necessary 
information in an organized and effective manner. Table V 
shows a typical grading rubric. 

Both grading of student papers and the feedback provided 
are based on the rubrics. Each comment is linked to a grading 
criterion in the rubric to show students the areas in which they 
are strong and those that they need to improve. Summary 
comments to capture the overall performance of the assignment 
are also included. Furthermore, a sample memo for each 
assignment is provided as a learning resource.  

E. Disciplinary Courses 
Reports documenting experimental or simulation methods 

and results in disciplinary courses were enhanced to include 
PITCH outcomes in spring 2014. Guidelines for such reports, 
advice tables, rubrics and annotated sample reports are being 
developed. 

Developing a common set of guidelines to span civil, 
mechanical, system, electrical and computer engineering and 
physics was a complex task. The group charged with working 
on disciplinary courses had one faculty representative from 
each discipline. At the outset it was not clear whether a 
common set of guidelines could be developed for all 
disciplines. After several weeks of discussion facilitated by the 
PITCH consultant, the group agreed that the components listed 
in Table VI are a comprehensive set, with some sections that 
could be optional depending on the type of document. 

In fall 2014 assignment sheets, grading rubrics, advice 
tables and annotated model reports will be developed for each 
discipline. 

TABLE III.     ADVICE TABLE/GRADING RUBRIC FOR ORAL 
PRESENTATIONS 

Dimension Expectations 

Verbal 
Effectiveness 
(30%) 

• ����������������������������
• �������������������������Ǣ����������������
���������������������������������������
���������������������������

• �����������������������������������������
��������������������

• ���������������������ǣ�������ǲ��ǡǳ�������ǲ����
����ǡǳ����Ǥ�

Non-verbal 
Effectiveness – 
Managing Space 
and Movement 
(30%) 

• ��������� ������������� �������� ���� �����
��������Ǣ���������������������������������
�����������������������������������Ǥ���

• 	������������Ǥ� ��������������� �������������
��������� ��� ������� ���� ��������ǡ� ���������
�����������������ǡ���������������������������Ǥ�

• ����������������������������������Ǥ�������������
����� ������ ��� �������� ����� ��� �������� �����
������� ��� ���� ����� ������� ��� ������� ����
��������Ǥ� ����ǣ� ��� ���� ������ ��� ����� ������
������Ǥ��������������������������������������
����� ��� ������� ��� ������ ����� ���� ���� �����
����������������Ǥ�����������������������������
���������������������������������������������
����������Ǥ�

• ��� ���� ������ ���� ������Ǥ� ��������� ���������
���������������������������������������������
�������������������������������Ǥ�

Presentation 
Organized and 
Balanced (20%) 

• ��������������������������������������
������������Ǥ���

• �������������������������������������
��������Ǥ�

Management of 
Time Constraints 
(20%) 

• ����������������������������ǣ�ʹ�����ΪȀǦ�ʹͲ�
���Ǥ�

• 	����������������������������������������
����������Ǥ�

TABLE IV.     ADVICE TABLE/GRADING RUBRIC FOR POWERPOINT 
PRESENTATIONS 

Dimension Expectations 

Technical Material 
Covered (35%) 

• �������������������������������������������
• �������Ȃ���������������������������������
�����������������

Organization of the 
PowerPoint 
Presentation 
 (40%) 

• �������� ������ Ȃ� ����� ����� ����� ��������
�����������������

• ���������� ������������� ��� �� �������� �������
����������������������������������������������

• 	������������������������������
• �����������������������Ǣ�������������������
���� ���������� ��������� ����� ��� ������ ����
����������

Readability of 
Slides (25%) 

• ���������������������Ȃ�����������������
�����������������������������Ǥ���������������ǡ�
���ǣ���������������������������������������
�������������������

• ��������������������������������������
• �����������������������������������������Ǥ�
�������������ǣ�������������������������������
�����������������������������������������
���������������͸���Ǥ�����������������������
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F. Senior Design Courses 
PITCH activities in the Tagliatela College of Engineering 

culminate with the senior design experience. The series of 
technical communication activities in senior design courses 
follows the general pattern described here with some variation 
between the various disciplines. These PITCH activities are 
being or have been developed with input from the six 
engineering programs and the Computer Science program 
offered by the college. Since the design activities within the 

EXHIBIT II.     ASSIGNMENT SHEET FOR APPLIED STATISTICS COURSE 

This assignment is designed to improve your understanding of 
descriptive statistics concepts, data organization and visualization, the 
normal probability model, and normality test. The assignment problem is 
intended to help you learn to compute and interpret basic descriptive 
statistics; to construct and interpret visual data displays; and to compute 
and interpret probabilities from a normal probability distribution.  

Submission Guidelines 
• Submit your assignment in a technical memo format prepared in 

word processing software. (Hard-written assignments will not be 
accepted) 

• Please specify clearly any assumptions that you make. 
• Prepare all visual data displays included in your submission in 

Minitab. 
• Submit your assignment on Blackboard by the assignment due date.  

Your Assignment 
ZMD is an aerospace company manufacturing commercial aircrafts. 
ZMD’s Aircraft_Series_900 design specifications calls for a certain bolt, 
Bolt_A, with a minimum ultimate tensile strength of 17.4kN. In addition, 
ZMD’s Quality and Manufacturing department requires all supplier parts 
conform to 99 percent performance level with respect to part 
specifications. 
You are a design engineer at ZMD. Your manager, Lauren Hull, has sent 
you the memo below. Ms. Hull has to respond to the Purchasing 
Department by the end of the working day.  She will make a 
recommendation on behalf of the design department based on your 
report. In your report, you will address the following: 

• Test the data set (provided in Assignment5_Data.xlsx on Blackboard 
course page) for conformance to a normal probability model, and 
report on your results. 
a) Compute descriptive statistics. 
b) Construct a histogram, and a probability plot. 
c) Draw a conclusion using results of (a) and (b). 

• Report on the probability that a selected bolt will not conform to the 
specifications. 

• Finally, report the level of process variation The Best Bolt Company 
should hold so that 99 percent of the bolts meet the strength 
specification. 

___________________________________________________________ 
February 17, 2014 
 
TO:   ZMD – Design Engineer 
FROM:  ZMD – Lauren Hull, Design Engineering Manager 
RE:  Bolt A for ZMD_Aircraft_Series_900 
 
Request for Testing 
NutsandBolts Co., our Bolt_A supplier for Aircraft_Series_900, is 
experiencing frequent production shutdowns due to an internal problem. 
Our purchasing department must find another Bolt_A supplier to prevent 
any impact on our production due to delayed Bolt_A deliveries from 
NutsandBolts Co. The Best Bolts Company is one of the potential 
suppliers.  
The Purchasing Department has to secure the Design Engineering 
Department’s approval before proceeding to a part purchase agreement 
with the Best Bolts Company. 
You must warrant whether the Best Bolts Company parts are acceptable 
for use in our Aircraft_Series_900 production. The purchasing 
department has 124 Bolt_A samples from the Best Bolts Company, 
available for you to test their ultimate tensile strength.  
 
Submit a report on your findings no later than 3:00pm, on February 18, 
2014.  

TABLE V.     GRADING RUBRIC FOR APPLIED ENGINEERING STATISTICS 

Component Specification 

Written Report  
(10%) 

• ���������������������������ǡ����������������
�������

• ������������������������������������
• ��������������������������������������������
��������Ǣ��������������������������������������
���������������������������������������������
����������

• �����������������������������������������
����������������������������������������������
����������������������������������

• ����������������������������������������
������������������������������

• ���������������������������������������������
����������������������

Memo Format  
(10%) 

Include the following structure in memo: 
• a headingǣ�����������������������ǡ������������
ȋ������Ȍǡ������������ǡ��������������

• a summary paragraphǣ��������������������
������������������������ǡ������������������
��������������������

• a main bodyǣ��������������������������������
��������������������������

• a concluding paragraphǣ������������������
�������������������Ǥ���

• an appendixǣ� ��������� �������� ������� �����
��� ������� ��� ���� ����ǡ� ���� ����� ���� ��� ������ǡ�
���Ǥ�

Descriptive 
Statistics  
(20%) 

• ���������������������������������������������
• �������������������������ȋ�����������������
��������Ȍ�

• ����������������������������������������ȋ���
�������������������Ȍ�

Visual Data 
Displays 
(Histogram and 
Probability Plot) 
(20%) 

• ����������������������������������������
• ���������������ȋ����������������ǡ����������
����������������������������Ȍ�

• ������������������������������������������
�����������������

• ���������������������������������������������
�������������

Probability 
Calculations 
(20%) 

• �����������������������������������
• �������������������������ȋ�����������������
��������Ȍ�

• ����������������������������������������ȋ���
�������������������Ȍ�

Interpretation & 
Justification (20%) 

• ������������������������������������������������
�����������

• ����������������������������������������
�����������������������

• ���������������������������������������������
���������

• 
����������������������������������������
������������Ȁ�����������������������

• �������������������������������������
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college vary from system design to the design of an electrical 
or mechanical device to the development of software, the 
PITCH activities need to allow for flexibility in their 
preparation. All of the PITCH outcomes (see Table 1) are 
addressed in all senior design courses. 

The first PITCH activity involves the preparation of an 
engineering proposal for the design project. Each student team 
gains experience in the preparation of a proposal by providing 
such a document to the project sponsor (the “client”). 
Guidelines for the preparation of the design proposal have been 

developed with input from all of the programs in the college  
and are available at www.newhaven.edu/772778.pdf. 

The second PITCH activity associated with the senior 
design experience is a poster presentation of the project. The 
poster is presented at the end of the second semester as part of 
the Senior Design Expo conducted by the college. While this 
poster presentation has been a part of the design activities for 
several years, the guidelines for such posters have been lax. 
Formal guidelines for the preparation of the design posters with 
an accompanying grading rubric and advice table are currently 
being developed. 

 

TABLE VI (CONT’D).     COMPONENTS OF LABORATORY REPORTS 

Lab Report 
Component Component Description 

Methods and 
Materials  
(apparatus, 
equipment, 
software) 
Provides only 
enough detail to 
replicate the 
experiment. 

• ��������
�������������������������������������
�������Ǥ�
��������������ǡ�������������������������Ǥ�

• ����������
��������������������������������������������
��������������������������������������������
�������Ǥ����������������������������
���������������������������Ǥ�

• ��������������������������������������������
�������������������Ǥ�ȋ���������������Ȍ�

Data and Results 
 
Presents data and 
results pertinent to 
the primary 
objective or 
argument from 
experiments, 
simulations, 
models. 

• ����������������������������������������
ȋ������ǡ�������ǡ���������ǡ����ǤȌ�������������
�����������������������ȋ������ǡ�������������ǡ�
���ǤȌ�

• ǲ���ǳ�ȋ�����������������Ȍ�������������
������������������������������������������
����������������������������

Discussion 

• ������������������������������������������������
���� ��������ǡ� ���Ȁ��� ����� ������������ ���
���������������������Ǥ�

• ����������� ���� ��������� ���� �������� ���
������������������Ǥ�

• ������������������������������������������������
����������������������������������������Ǥ�

Conclusions/ 
Recommendations 

• ��������������������������������ǡ�������������
����������������������������������������������
�����������Ǥ�

• ���������������������������������ǡ������
���������������order of importanceǤ�

• ����������������������������������������������
��������Ǥ�

• �����������������������������������������
��������������������ǤǤ�

Works Cited 

• ������������������������ȋ�������������������
�������ǡ������ǥȌ����������������Ǥ��

• ���������������������������������������
����������ǡ�����������������������ǡ�
�����������������������������������������
���������Ǥ�

Appendices 

• ������������������������������ȋ��������ǡ�
������������ǡ����ǤȌ����������������������������
���������������������������������Ǥ������������
���������������������������������ǡ������������
����������������������������������������Ǥ�

 

TABLE VI.     COMPONENTS OF LABORATORY REPORTS 

Lab Report 
Component Component Description 

Letter of 
Transmittal, or 
Memo of 
Transmittal 
a.k.a. memo 
(Accompanies the 
report, one page, 
not technical) 

• ���������������������ȋ����������������������Ȍ�
��������ȋ����������������������Ǥ�������������
����������������������������������ȋ�������
����������Ȍ�������������������������Ǥ�������
���ͳ�����Ǧ�������������ͳ����������ǡ����������
���������������������������ǤȌ�

Cover Page 

• �� ������� ����� ����� ��������� ��������� �����ǡ�
������� ȋ�Ȍ� ����ǡ� ������ ��� ����������ǡ� ����
������� ����ǡ� ���� ���� ����� ���� ����� ����
����������������������������������������Ǥ��

• ���� ������� ���� �������� ���� ���������� ���
���������������������������Ǥ�

• �� �������� ���� ��� ����� ��� �����
�������Ȁ����������� ������������ ��� ��� �����
����������������Ǥ�

Abstract  
(formal, documents 
work for archiving) 

• �������������������������ͳͷͲǦʹͷͲ������Ǥ�
• �����������major ����������Ǥ����������������
������������������������������������������
���������������Ǥ�

• ��������������������������������������������
��������ǡ���������������������������������
����������Ǥ�	����������������������ǡ��������
�������������������������������������������Ǥ�

• �����������important�������������
�����������Ǥ�

Table of Contents • �������������������������������������������ǡ������
�������������������������Ǥ�

Executive 
Summary  
(strategic 
document, ~5% of 
total length of 
report, at the 
beginning of report) 

• ���������������������������������������������
�����������������������������������������
���������������������Ǥ����������������ǡ�
����������������Ǥ�

• �������������������������������������������
�����������Ǥ��������������Ǥ�

Introduction 

• ������������������������������������������
����������Ǥ�ȋ������������������������
�������������������Ǥ��������������������������
�������������������������������������ǤȌ��

• �������������������������������������ǡ�
���������������������������������������
�������������������Ǥ�

• ����������������������ǡ���������������
��������Ǥ�

• ��������������������������������������
����������������Ǥ�

Literature Review 

• 	�������������������������������������������
���������������������������������������������
��������������������������Ǥ�����������������
���������������������������������������������
������������������������Ǥ�
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The third PITCH activity associated with the senior design 
experience is the final design report. The final design report 
provides a complete record of the design effort along with a 
description of the design and recommendations. In the past, the 
relatively lax guidelines provided for the final design report 
have varied greatly from program to program resulting in wide 
variability in the reports. Formal guidelines for the preparation 
of the final design reports are being prepared with input from 
all engineering programs and the computer science program.  
These guidelines will allow greater consistency in the final 
work product. A grading rubric and advice table will be 
developed to accompany the guidelines and assist students in 
preparing the final design report. In addition, PITCH sponsors 
cash awards for the outstanding senior design reports as 
nominated by faculty and judged by members of the TCoE 
Professional Advisory Board.  

VI. ASSESSMENT OF PITCH 
All graded PITCH assignments for all students starting with 

the freshman class of fall 2012 are being electronically 
archived so that a longitudinal assessment of the effectiveness 
of PITCH can be assessed when the freshman 2012 class 
graduates in 2016. This assessment will evaluate how effective 
PITCH is in developing technical communication skills in 
engineering and computer science students. Prior to 2016, 
partial assessments will be made on the effectiveness of PITCH 
in the first few years of each program. In addition to annual 
reviews of student portfolios, each faculty member teaching a 
PITCH course completes a self-assessment of their experience 
in the prior year. These self-assessments identify areas of 
strength and weakness and include plans for improvements in 
subsequent course offerings. Once the initial cohort has 
graduated, the initial survey of faculty, alumni and employers 
of Tagliatela College of Engineering graduates will be 
repeated. Since the college is only in the third year of 
developing and implementing PITCH, it is difficult to make 
any comprehensive assessment at this time. 

Some instructors have made preliminary and somewhat 
subjective evaluations of improvement in student performance 
within a single course from one PITCH assignment to another. 
The general consensus is that the more systematic approaches 
used in PITCH, including the availability of advice tables, 
rubrics and sample assignments increases student performance 
in technical communication from one PITCH assignment to 
another within a single course. Annotated sample assignments 
will be developed over the next year for all PITCH courses, 
and these are expected to further improve student performance. 

VII. CONCLUSIONS 
A Project to Integrate Technical Communication Habits 

(PITCH) in engineering and computer science undergraduate 
students at the Tagliatela College of Engineering at the 
University of New Haven is described. This four-year program, 
coordinated across seven engineering and computer science 

programs, is believed to be one of the most comprehensive 
engineering technical communication programs in the country. 
Rather than offer special courses in technical communication 
taught by non-engineering faculty, or focusing on one or two 
courses taught within a program, PITCH trains engineering 
faculty to develop technical communication skills in students 
by implementing technical communication products into 
existing engineering courses in a systematic and structured 
manner throughout the program. The technical communication 
products used and the PITCH outcomes were based on the 
results of an extensive survey of alumni, employers of students, 
and faculty. Development and implementation of PITCH began 
in fall 2012. While it is too early to assess fully the 
effectiveness of PITCH, it is expected that PITCH will 
significantly improve the technical communication skills of 
engineering and computer science students in the Tagliatela 
College of Engineering. Preliminary reactions from PITCH 
faculty confirm that this is so. 
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Preliminary Assessment of and Lessons Learned in PITCH: 
An Integrated Approach to Developing Technical 

Communication Skills in Engineers 

Abstract 
The Project to Integrate Technical Communication Habits (PITCH) was recently 

implemented at the University of New Haven. The goal of PITCH is to develop good 
communication habits in engineering students. The program is designed to integrate technical 
communication learning objectives into a sequence of engineering courses, culminating with the 
senior design experience. Engineering students are introduced to the PITCH program in three 
courses during their freshman year and the skills they learn are reinforced in each subsequent 
year of their studies. After three years of progressively more extensive development and 
deployment, a preliminary assessment of student writing from freshman to junior years was 
performed. 

PITCH teaches students how to report on technical work with an appropriate level of detail 
and how to effectively present data. As part of the program students prepare laboratory reports, 
technical memoranda, poster presentations, oral presentations, and senior design reports. PITCH 
has been integrated into four freshman and sophomore courses taken by all engineering students, 
as well as two higher level, program specific courses. Engineering faculty teaching these courses 
were trained through workshops conducted over three summers. A random sample of students 
across four majors was selected for the assessment. The sample was taken from the first cohort 
of students that had taken freshman through junior courses with trained instructors. 

Four faculty members and an external consultant involved in the development and 
deployment of PITCH were chosen as evaluators. The student assignments chosen for review 
were evaluated by a common rubric to determine whether students achieved the PITCH learning 
outcomes. The evaluations were done with all five evaluators present. Student progress through 
the first three years of PITCH is quantified and the results demonstrate that student writing 
improved significantly. The pedagogical and administrative lessons learned by developing and 
implementing the program are also discussed. 

PITCH is supported by a grant from the Davis Educational Foundation. 

Background 
A key skill desired by employers of new engineering graduates and valued by alumni is the 

ability to communicate technical content effectively.1-5 Engineering educators have recognized 
this need for many years and a variety of efforts have been undertaken at different universities to 
address it.6,7 An approach adopted by many engineering schools is to require students to take a 
technical communications course. However, that approach has not been particularly effective 
since the course is typically not connected with engineering content and the material is not 
reinforced in later semesters.8,9 The development of technical communication skills in 
engineering students cannot be effectively accomplished in one or two semesters and needs 
consistent attention over a prolonged period. Facilitated by a grant from the Davis Educational 
Foundation, the Project to Integrate Technical Communication Habits (PITCH) was begun in the 
Tagliatela College of Engineering at the University of New Haven in fall 2012 to establish an 

Appendix B



integrated approach to developing written, oral and visual technical communication skills in 
engineering students. The project spans all seven ABET-accredited engineering and computer 
science programs in the college and includes engineering courses across all four years of the 
undergraduate curriculum. The course sequences within each program that integrate technical 
communication are depicted in the “roadmaps” available at www.newhaven.edu/ 
engineering/PITCH/roadmaps/. A sample roadmap for the electrical engineering program is 
shown in Figure 1. In its approach to integrating technical communication instruction within 
engineering curricula PITCH is a fully developed project modeled after earlier, less extensive 
initiatives at Michigan State University and The University of Maine.6,8,10-12 The program 
contains a number of features that refine and extend the integrated approach: 

• PITCH faculty developed a comprehensive set of learning outcomes based on surveys of 
both the University of New Haven engineering faculty and engineering alumni and 
employers. 

• Communication assignments are based on discipline-specific content and designed to 
have students achieve stated outcomes in a developmental progression throughout their 
programs. 

• PITCH leverages technology to provide students and faculty with supporting resources. 

Further details on the implementation of PITCH can be found at www.newhaven.edu/ 
engineering/PITCH/. 

 
Figure 1. A roadmap of PITCH outcomes and assignments for electrical engineering 

 

PITCH Assignments 
 Examples of assignments that were evaluated are included in the appendix and other 

examples of PITCH assignments were included in earlier publications.13,14 These assignments 
address PITCH goals by requiring students to respond to workplace scenarios that incorporate 



decisions about purpose, audience, levels of detail and specific reporting goals within those 
scenarios. Such an assignment structure allows students to experience the kind of reporting 
demands they would face in a professional setting. The structure also allows PITCH faculty to 
continue refining assignments by changing variables and evolving grading rubrics that reinforce 
the desired characteristics of these reports. Table 1 presents a summary of PITCH activities in 
the electrical engineering program. Similar activities exist in other programs. 
 

Table 1. Summary of PITCH activities in the electrical engineering program 

Course and Level Assignment Types Examples of Assignments 
EASC 1107: 
Introduction to 
Engineering – 
Freshman, Fall 

2 technical memos reporting on projects 
done in course. Projects introduce 
students to the design process and the 
importance of engaging customers in 
design. 

Optimize, construct and test a bridge 
design. 
Design, fabricate and test a puzzle, by 
engaging customers in the design process. 

EASC 1109: Project 
Planning and 
Development – 
Freshman, Fall 

6 weekly oral presentations reporting on 
project status. The project involves the 
construction and programming of robots 
to simulate a manufacturing floor. 

Build a robot to be used in the class 
manufacturing floor simulation. Program 
robot using LabVIEW. Report out weekly 
via oral presentations and at project end 
via a technical memo. 

EASC 1112: Methods 
of Engineering 
Analysis – Freshman, 
Spring 

3 technical memos reporting on projects 
done in course. Projects involve 
developing a computer solution for an 
engineering problem, often an open-
ended problem involving some design 
thinking. 

Calculate hydrogen storage and flow for a 
fuel cell powered vehicle. 
Design optimal pipe insulation for a 
steam pipe. Develop a spreadsheet to 
illustrate the concept of terminal velocity 
as a tool for a high school  science 
teacher. 

EASC 2211: 
Introduction to 
Modeling of 
Engineering Systems – 
Sophomore, Fall 

2 technical memos reporting on projects 
done in the course. Projects involve the 
development of a model for an 
engineering situation. Some decisions are 
required to develop the model or use the 
model to optimize a design. 

Develop a model to predict voltage as a 
function of current for a fuel cell, with 
highly non-linear behavior. 
Design a pumping system to fill a rooftop 
water storage tank, optimizing pipe size 
with economic constraints. 

ELEC 3371: Computer 
Engineering Lab 
Course – Junior Year, 
Fall 

2 project reports documenting project 
work done in course. Projects involve 
microcontroller interfacing.  

Interface microcontrollers for serial 
communication and interrupt based timer. 

ELEC 4497: Capstone 
Design Course – Senior 
Year, Fall 

Collaboratively authored engineering 
design proposal in the fall. 
Collaboratively authored engineering 
design report and a poster in the spring. 

Design audio amplifier, quad-copter, 
wireless power transmission, robot arm, 
fire-fighting robot, 3-D advertisement 
board, etc. 

 
Assessment 

A preliminary assessment of the program was performed in late 2015. Student work from 
four PITCH courses was evaluated to measure students’ progress in their technical 
communication skills. The four courses that were evaluated are listed in Table 2. One assignment 
per course was selected for the study and the specific assignments chosen from each course are 
shown in Table 3. The 16 students selected for the study were randomly chosen from a group 
that had taken all four courses with trained instructors. Four faculty members and an external 
consultant involved in the development and deployment of PITCH performed the assessment. 



The assignments were evaluated simultaneously (with reviewers in one room) using the rubric 
shown in Table 3. Student progress was quantified and the results are discussed in the following 
section. 

The 16 students were from four engineering majors and the number from each major was a 
close representation of enrollment distribution in the mechanical, electrical, civil and chemical 
engineering programs. In each collective assessment setting, student work was evaluated based 
on seven criteria (a subset of PITCH outcomes) using the five-point scale shown in the rubric in 
Table 3. The maximum score a writing assignment could receive was 35 points. Each evaluator 
reviewed each writing assignment; therefore, each assignment received five ratings. 

Statistical Analysis 
Before further analysis of assignment ratings, the equal variance test was performed to see 

if any differences existed among the evaluators’ assessment of student work in each course. The 

Table 2. Four PITCH courses included in the assessment 
Course Number Course Title Year 
EASC 1107 Introduction to Engineering Freshman (Fall) 
EASC 1112 Methods of Engineering Analysis Freshman (Spring) 
EASC 2211 Introduction to Modeling of Engineering Systems Sophomore 
One of: 
CHME 3311 
CIVL 3323 
ELEC 3371 
MECH 3315 

 
Chemical Engineering Lab 
Mechanics and Structures Lab 
Computer Engineering I 
Mechanics Laboratory 

Junior 

!
Table 3. PITCH criteria and the five-point rubric scale used to assess student work 

PITCH Outcomes 

Overall Assessment of Progress* 
Poor 
(1) 

Below 
Average 

(2) 

Average 
(3) 

Above 
Average 

(4) 

Excellent 
(5) 

Total 

Use appropriate format and content      

 

Exhibit clear, precise and logical expression      
Demonstrate appropriate organization, level of detail, 
style and tone for a given audience, situation and 
purpose 

     

Demonstrate appropriate syntax and correct usage of 
grammar and spelling 

     

Highlight or identify critical information      
Present, discuss, and summarize data accurately and 
persuasively 

     

Write thoughtful and persuasive conclusions and 
recommendations 

     

*Scale: The five-column rubric has become a standard practice in PITCH courses as well, with two blank columns 
to allow for flexibility in applying specific descriptors. 

1. Poor: Shows little or no progress in achieving PITCH outcomes. Little or no progress in mastery of 
products or habits. 

3. Average: Shows evidence of progress in achieving PITCH outcomes that reflect a merely acceptable level 
of mastery of both products and habits. 

5. Outstanding: Shows evidence of progress in achieving PITCH outcomes that reflect superior mastery of 
both products and habits. 



equal variance test is used to determine whether the variances of two or more groups are similar; 
when the p-value obtained from the test is larger than the significance level chosen, the 
conclusion is that the variances are not different. The equal variance test at the significance level 
α = 0.05 was performed for each course with the five evaluators representing the different groups 
tested. The test results with p-values of 0.59, 0.68, 0.74, and 0.59 for each course indicated no 
difference in variance between the evaluators, suggesting that rating variation between evaluators 
was not a factor impacting the total variance observed in student ratings. 

Table 4 shows the descriptive statistics of these writing assignments for each of the four 
courses. The standard deviations for each course were similar and suggest that the variation 
among student work observed in each course was similar. An equal variance test, similar to the 
one described above, at the significance level α = 0.05 was performed on the assignment ratings, 
this time with the four courses representing four different groups. The p-value = 0.41 obtained 
supported the observation that there were no significant differences in variation among student 
work in each course. 

 
Table 4. Descriptive statistics for four PITCH courses – Comparison of assignment ratings 

Variable N Mean Std. Dev. Minimum Maximum Median 
EASC 1107 Rating 54 14.9 4.9 7 27 14.5 
EASC 1112 Rating 75 16.2 5.9 7 26 16 
EASC 2211 Rating 80 16.8 5.4 8 30 16 
3rd Year Course Rating 65 23.6 5.1 11 35 24 

Note: N is the number of ratings assigned by the evaluators for student papers in that course. One assignment 
was used for each course with each evaluator submitting ratings for each student. Assignments were missing for 
some students in each course; hence the N value differs across the courses. 

 

Student progress was evaluated by comparing the average rating for each of the four 
courses. The mean value for the first freshman year course, EASC 1107, was used as a baseline. 
As shown in Table 4, the mean values for the next two courses, EASC 1112 and EASC 2211, 
increased by approximately 11%, indicating that student proficiency in technical communication 
skills had modestly increased after completing their first semester. A significant improvement in 
quality (an increase of 37% in mean score) was observed in the third year. 

Ratings of student assignments were also analyzed using a randomized block design 
ANOVA (analysis of variance). This statistical test is an extension of the paired t-test for three or 
more samples. In this study, students were treated as blocks to preserve the pairing of ratings for 
a particular student across the four courses. The ANOVA test results are shown in Table 5. 

 
Table 5. ANOVA table (main factor: course, block: student) 

Source DF F-Value p-Value 
 Course 3 39.6 0.000 
 Student 15 7.4 0.000 
Error 255   
 Lack-of-Fit 36 4.1 0.000 
 Pure Error 219   
Total 273   



Before interpreting the results of the ANOVA test, the assumptions implicit for the 
ANOVA were verified. These assumptions are that the data is normally distributed and 
homoscedastic (i.e., has uniform variance over its range). To test normality, normal probability 
plots were created on all four groups and are shown in Figure 2. A normal probability plot is a 
graphical technique for assessing whether or not data is approximately normally distributed. The 
data is plotted against a theoretical normal distribution in such a way that the points should form 
an approximate straight line. If the assessment data is normal, the data points should fall along 
the middle straight line in each plot in Figure 2. The curved upper and lower lines in each plot 
show the 95% confidence margins. All four lines observed in Figure 2 are reasonably straight 
except in the tails. Furthermore, p-values, similar to the one described in the equal variance test 
above, can be used to derive a conclusion about normality. Although results for one of the 
courses (EASC 1112 with p-value = 0.012) suggest non-normal data, the p-value is not 
significantly low, and the ANOVA method is fairly robust against departures from the normal 
distribution, especially for larger samples. The results of ANOVA with a p-value = 0.000 at the 
95% confidence level agree with our preliminary observations based on the mean student rating 
for the four courses. The change in ratings from course to course shown in Figure 3 suggests a 
conservative increase in the first three courses, and a significant leap in the last course in the 
sequence. 

The ANOVA test shows only whether there was a difference in the means of two or more 
groups tested, but does not reveal which ones are different. The paired t-test was used to evaluate 
the hypothesis that the students’ skill level was higher in each successive course compared to the 
previous one. With the EASC 1107 mean of 14.9 as the baseline, the test results presented in 
Table 6 indicate that the students achieved considerable growth in their technical writing ability 
as they finished their second course in the sequence (EASC 1112). There was no significant 

!
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Figure 2. Results of tests for confirming normal distributions of data 



difference observed between the second and the third courses. During the review of these results, 
one of the instructors of the third course indicated that one possible reason for not being able to 
observe improvement might be attributable to the timing of the writing assignment that was 
reviewed. The assignment due date coincided with another assignment for that class, and 
furthermore, was very close to finals week. Therefore, the work students provided for this 
particular assignment may not have been the best example of their work. Despite this, the 
average assignment scores were somewhat higher than in the previous semester’s course, though 
not statistically significant. 

The paired t-test indicated that there was a significant improvement observed in students’ 
writing skill in their junior year. There may be several factors contributing to this result. 
Naturally, the level of student maturity increases as they move into their junior and senior years. 
In addition, they continuously practice their writing through many assignments in their courses. 
The assignments in the third year courses were also collaboratively authored, while those in the 
first year were individually authored. Nevertheless, we believe that the continuous emphasis on 
PITCH and its expected outcomes is a significant factor in improving student’s technical writing 
skills, and that the other factors support these skills. 

This preliminary assessment provides an indication that PITCH positively impacts students 
as intended. We note, however, that the study was done with a small sample and without data on 

!
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Figure 3. Change in rating of student writing from course to course 
 

Table 6. Pairwise comparison of improvement in student work in two consecutive courses 
Comparison of Progress 
(Course 1 to Course 2) 

Mean 
Rating 1 

Mean 
Rating 2 

Percent 
Improvement 

p-
value 

Statistical 
Significance 

1st Year Fall to 1st Year Spring 14.9 16.2 9% 0.037 Significant 
1st Year Spring to 2nd Year Fall 16.2 16.8 3% 0.088 Not Significant 
2nd Year Fall to 3rd Year 16.8 23.6 41% 0.000 Significant 
1st Year Fall to 3rd Year 14.9 23.6 58% 0.000 Significant 



student performance before PITCH was implemented. Future work will include a more 
comprehensive study spanning the full four years of the PITCH curriculum with a wider range of 
measures and a larger number of students to better assess the impact of the PITCH initiative. 

Lessons Learned 
Lessons learned during the course of developing and implementing PITCH and strategies 

for addressing these are as follows: 
1. So far instructors have not spent significant class time discussing technical writing, but 

only referred students to related written guidelines and instructions that were developed 
as part of PITCH (see www.newhaven.edu/engineering/PITCH/482611/). The relatively 
modest improvements discussed herein are a result of this practice. However, we feel that 
considerably greater improvement in student writing can be obtained if formal instruction 
on technical writing can be provided in the context of the courses included in PITCH. 

2. Obtaining consistent grading of writing by the many instructors of the engineering 
courses and course sections in which PITCH is implemented has been difficult. Although 
most instructors have been trained through PITCH workshops, their ability to assess 
technical writing and provide effective feedback varies widely. This limits students’ 
potential improvement. 

3. Engaging a sufficient number of engineering faculty to commit to advancing technical 
communication is a challenge. Strong leadership and support at the college and 
institutional levels, a partnership with a technical communications consultant or faculty 
member, and a sufficient number of core faculty members who believe in the value of 
effective technical communication are required for a project like PITCH to be successful. 
It is also difficult for an institution to bear the cost of developing a project like PITCH; 
external grant funding is vital during the development phase. Once developed, 
implementation and continuation are feasible through institutional support. 

Conclusions and Future Work 
The work to date has verified the potential for PITCH to improve students’ technical 

communication abilities. The key features include the establishment of consistent guidelines 
across all four years, the integration of writing assignments into engineering courses which use 
these guidelines, training instructors to be more sensitive to communication skills and giving 
writing assignments more weight in course grades. Further improvements will require providing 
formal technical writing instruction to students, further training of faculty to achieve more 
consistent grading, and having people strong in writing provide support to other faculty. 

The assessment of PITCH will continue as more student data is collected. The first cohort 
of students who would have experienced PITCH in all four years will graduate in spring 2016.  
At that time, we will have an opportunity to do a comprehensive before and after PITCH 
assessment between students who have not experienced PITCH and the ones who went through 
the four years of PITCH training. Senior design reports of both groups will be compared in this 
planned assessment. 

Furthermore, PITCH core faculty are currently developing three online modules to address 
the issues raised above. Students will take these in their freshman, junior and senior years in 
conjunction with EASC 1112, junior laboratory courses, and senior design courses. The intent of 



these modules is to engage students with writing exercises that will prepare them for the specific 
PITCH assignments in target courses (i.e., technical memos, laboratory reports and senior design 
proposals, reports and posters). Students will also benefit from feedback provided by the online 
technical writing instructors as well as peer review using the EliReview® software system.15 The 
online modules are being developed now and implementation is expected to begin in fall 2016.  
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Appendix – PITCH Assignments 
 
EASC1107 – Introduction to Engineering Assignment: 

 



EASC 1112 – Methods of Engineering Analysis Assignment:!
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EASC 2211 – Methods of Engineering Analysis Assignment: 
 

 



 



Third Year Courses: 
CHME 3311 Chemical Engineering Thermodynamics 
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Third Year Courses: 
ELEC 3371 Computer Engineering Lab Course 

 



 



 


