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1.0 INTRODUCTION
1.1

Purpose

The Authoring Guide is a comprehensive description of the instructional module development process as developed by NJCATE for use in
integrated technology programs. A “module” is an instructional document that guides instructors and students through the delivery of a
technical topic and its related set of competencies.

1.2

Background

NJCATE comprises a partnership of academic institutions, private industry, and professional associations that operate a Center of Excellence for
engineering technology education under a National Science Foundation Advanced Technological Education Program grant.

1.3

Overview

NJCATE responds to the pervasive demand for a multifunctional engineering technician by developing and delivering educational programs to
meet the needs of an intensively competitive global marketplace. It has created the NJCATE Curriculum Model, which has given rise to programs
like the MECOMTRONICS (MEchanical-COMputer-teleCOMmunications-elecTRONICS) Engineering Technology program, an innovative
two-year associate in applied science degree curriculum designed to transform students into fully-prepared, well-rounded engineering technicians.
Although Mecomtronics was the first program to emerge from the Curriculum Model, the Model lends itself to the development of any
integrated technology curriculum.
Integrated technology curricula, like the Mecomtronics program, unite current standard industry practices with high academic standards to
ensure students master core and technical subject matter. The concurrent educational delivery process at the heart of the NJCATE Curriculum
Model emulates the just-in-time (JIT) manufacturing model and articulates mathematics, science, and English communications core content
and ethical and social issues with technical competencies throughout the program.
In developing the Mecomtronics curriculum, faculty worked with industry representatives to identify over 200 competencies based on industry
standards, professional association standards, industry surveys, and a job task analysis. They grouped these competencies to define relevant core
and technical knowledge and skills and to sequence them for delivery. Activity-based learning in the context of realistic projects jointly developed
with industry partners provides a conceptual framework for students. Workplace experiences and a capstone project further ensure relevancy and
work readiness upon graduation.
An integrated technology curriculum should be flexible and transportable to a variety of institutions in a variety of geographic and industry
settings. A modular approach allows for full adoption of the program or for integration of the “building blocks” with more specialized
engineering technology programs. It should aim to impact the way technicians will be educated in the future by incorporating techniques
specifically appropriate for the technical student and closely aligned with the needs and practices of the workplace.

1.4

Program Delivery

Educational delivery centers around collaborative work. Students work in teams to learn concepts, solve problems, make discoveries, and gain
practical experience through various projects and laboratory activities in an environment replicating the workplace. In this setting, the instructor
guides and facilitates the learning process instead of functioning as a traditional information purveyor, and students use traditional and on-line
electronic resources and industry-supplied data as sources of information.

1.5

Curriculum Structure

An integrated curriculum based on the Model may be delivered to full-time or part-time students on either a semester or quarter basis. The
program integrates the core subject content with technical studies throughout the student’s enrollment. Core discipline areas remain as
autonomous courses to permit compatibility with existing institutional course structures and to allow for transferability of course credit. Credit
allocation will be commensurate with the level of traditional coursework. Each semester consists of two clusters to enable delivery of the
concurrent educational mode of instruction on a part-time basis.
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The total number of credits may vary based on institutional requirements, especially distribution on credits for elective courses. For engineering
technology programs, total credit distribution meet or exceed the criteria established by the Technology Accreditation Commission of the
Accreditation Board for Engineering and Technology (TAC/ABET).

1.6

Instructional Module: Content for Student Guide

A module is a document which guides the instructional delivery of a technical topic. It includes a description of the topic, the target and core
competencies addressed by the topic, assessment criteria, prerequisites and corequisites, industry context of the activity, project overview, time
allocation of the learning activity, bridging activity, and references.
Modules consist of a student guide and an instructor guide. The student guide articulates all the educational components of the technical program
by applying quality principles and providing integrated content. Each student guide includes the following:
• Instructional activities within the context of industry-based projects that require scientific processes to solve problems
and that develop oral and written communication skills.
• A description of technical competencies linked with the core science and mathematics competencies that support the
development of technical knowledge.
• A framework for helping students learn to work as a team members and as individuals.
• Case studies related to the content that elucidate ethical and social issues relevant to the performance of a technician.
• A flexible structure that allows for revision as technology changes.
• An authentic assessment of student learning.

1.7

Instructional Module: Content for Instructor Guide

The instructor guide comprises all the elements of the student guide (Section 1.7) as well as annotations to aid instructors in the successful
delivery of the learning activities and in the proper administration of assessments.
One of the goals of the instructor guide is for it to read like a script for the instructor. Consider what materials are needed: What does the
student receive? What information is delivered orally and what information is in given or received in writing? Be precise in your description of
the task to be completed and any supplemental materials to be distributed.
Another goal of the instructor guide is to enable the instructor to distinguish between three closely related informational areas:
1. Background information, which is usually information provided by the instructor to the student in order for the
student to complete an activity, task, or project.
2. Lecture material.
3. Student procedures.
Additional, the instructor guide should include:
• A brief summary of project, activities, and goals of the module.
• The answers to any follow-up questions that are used in the student guide.
• A brief description of the conditions under which an activity or task is to be performed. This includes delivery format,
handouts, specs, Internet, outside assignments, etc. These descriptions allow the instructor to prepare for the following
activity or task and provide details about how instruction should proceed.
• Supporting preparation for new material. Preparation should include background material (either oral or written) for
any new concepts, rules, or problem solving techniques required to perform the project/activity successfully.
• Additional resources needed by the instructor and the student both in and out of the classroom.
• Variations of the equipment used in activities.
• Anticipated student questions, concerns, and problems.
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1.8

Module Authoring Team

An integrated technology module should be authored by an interdisciplinary faculty team consisting of a technical content expert and content
experts from some or all of the following fields: mathematics, science, computers, and English communications. One member of the team should
serve as team leader. The teams leader can also function as liaison to NJCATE, should the team require NJCATE’s assistance during the module
development process.

1.9

Authoring Guide

This Authoring Guide and other materials provided by NJCATE will guide the authoring team in preparing the style and format of modules for
publication and in complying with the standards and specifications established by NJCATE.

2.0 STANDARDS AND SPECIFICATIONS
2.1

Purpose

This section describes the standards and specifications related to module writing.

2.2

Overview

For any module to maximize its potential as a learning tool for technical students, it must support the student’s learning style and abilities.
NJCATE can work with an authoring team and its leader, to create a module using the NJCATE-prescribed format and the standards and
specifications detailed in this section. NJCATE will provide, at the authoring team’s request, a module template formatted in Microsoft Word
6.0® on computer diskette or CR-ROM. While an extremely useful guide, the template should not discourage module authors from providing
any additional information that doesn’t necessarily “fit” into its headers. More information is better and more useful than less information or
information made to “fit” into a category. Further details about module-writing strategies are in Section 3.0 of this document.

2.3

Readability

An authoring team should write the text at a level that encourages reading and supports adult learners with only a basic knowledge of the given
topic. NJCATE suggests that the authoring team refer to readability formulas in the grammar check tool of Word for Windows for ensuring
conciseness, clarity, consistency, and completeness of expression.

2.4

Learning Styles

Since all students do not learn the same way, the various activities within a module should address a variety of learning styles and preferences.
Provisions for individual differences will ensure learning opportunities for challenged as well as gifted students.

2.5

Length

Module length largely depends on the number of learning activities contained in it. Modules should express the learning activities as succinctly as
possible without sacrificing key content.

2.6

Currency

The authoring team should ensure that all materials used in the module are up-to-date. Additionally, references should derive from the most
recent sources available on the topic.

8 Authoring Guide

2.7

Copyrighted Materials

The authoring team must comply with applicable copyright laws. In preparing the module, the authoring team should not use any copyrighted
material without obtaining proper permission or licensing. The authoring team should obtain permission in writing from copyright holders to
use their sources and then cite within the module only those sources in a manner consistent with the copyright holders’ instructions and
copyright law. For a sample letter to copyright holders, see Section 6.2, Permission Request Letter to Copyright Holders.

2.8

References

The authoring team should note all references regardless of source (e.g., print, video, CD-ROM, etc.) in a single alphabetical listing. NJCATE
recommends adhering to the citation standards of the latest edition of the Chicago Manual of Style.

2.9

Illustrations

Whenever possible, modules should be supplemented with illustrations, graphics, or tables to support the text. Visuals should reflect gender,
racial, ethnic, and age diversity.

2.10

Assessment

The performance assessment of a particular learning task or activity must be congruent with the standards of performance implicit in the target
competencies. For example, if a competency calls for a student to install, upgrade, and support software, the corresponding assessment must
measure the student’s ability to perform all three stated functions.
The student guide should clearly explain when and how students will be assessed; the instructor guide should include the actual assessment tools
for the instructor’s use.
We recommend authoring teams follow these guidelines in determining assessment tools:
• Ensure the target competencies for assessment are the most relevant for the particular learning activity.
• Determine the best way for the instructor to assess each target competency.
• Determine the best time in the learning activity to assess each target competency.
• Provide assessment tools for students as they work individually and in teams.
• Provide assessment for project-embedded activities and for stand-alone activities.

2.11

Copyright

Any materials NJCATE provides authoring teams to assist or guide them in module writing, including this Authoring Guide, module templates,
learning activities or other excerpts from existing Mecomtronics Engineering Technology modules, or any other ancillary materials, remain the
sole property of NJCATE for use at its sole discretion.

3.0 WRITING A MODULE:
BASIC INSTRUCTIONAL STRATEGIES
3.1

Purpose

This section provides you with information to progress from the list of competencies for your module to writing a learning activity with
assessment criteria, and finally to writing the entire module. This thought process differs from simply creating an outline of topics covered in a
module. Module revisions can be reduced by addressing each competency, and addressing how the instructor will assess competencies.
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3.2

Documents Used

An author’s main responsibility is to address the assigned competencies through the module’s learning activities. The writing of the module and
its learning activities will be a direct outgrowth of the competencies required for that particular module.
NJCATE’s List of Competencies is an excellent source for the development of an integrated technical curriculum. The level of mastery needed for
each competency should be a key component to authoring a module. The levels of mastery are listed below:
I = Introduce

D = Develop

M = Master

R = Reinforce

Authors should write learning activities to support the competencies. Each learning activity needs evaluation criteria. Depending upon the
competency to be achieved in a learning activity, the activity may be labeled either as Project-Embedded or as Stand-Alone. Project-Embedded
activities are those that are essential to the development and implementation of the project. Stand-Alone activities are those guiding the student
in the development of the technical and core competencies of mathematics, physical science and research, composition and presentation skills.
A task is a practice or procedure for the student to complete within the learning activity. A task needs to be fully developed so that the student
has access to any information, such as a worksheet or sample calculations, required to complete a procedure. The student must be provided with
any materials, sample data and procedures necessary to complete the task.

3.3

Chunk Competencies and Link to Learning Activities

Chunking is the process of combining similar pieces of information. Chunking similar or complementary competencies facilitates both the
creation of learning activities that address the chunked competencies and the development of projects that encompass these activities and shape
the module.
For example, the following competencies might be assigned for a module related to electrical and mechanical principles.
Using Instrumentation Amplifiers as a sample topic, the chart below shows how competencies may be chunked to create an activity:

INSTRUMENTATION AMPLIFIERS
Competency #

Mastery Level

1.5

(D)

Description of Competency
Create and modify documents using word processing to create text, mathematical
equations, tables, and templates.

21.6

(D)

Create and modify spreadsheets for presenting data in graphical form.

3.12

(D)

Read and interpret engineering drawings, wiring diagrams, schematics and process diagrams.

4.3

(D)

Demonstrate knowledge of various passive devices, their physical and electrical characteristics
and their use in electrical systems.

4.16

(I, D)

Demonstrate knowledge of amplifier characteristics, types of amplifiers, and the concepts
of linearity, gain distortion, and efficiency.
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3.4

Link Competencies to Assessment

Once a learning activity has been created that addresses specific competencies, the materials may be written in such a way that both the instructor
and students are aware of acceptable behaviors or successful outcomes for each competency or activity.
Competency 20.2

Learning Activity to support this competency

How will I evaluate the competency in the learning activity?
What will it look like?

Competency 20.22

Learning Activity to support more than one
competency.

How will I evaluate the competencies in the learning activity?
What will it look like?

Competency 22.8

This information enables you to determine
what supplement materials are required for

the instructor and for the student.

SAMPLE
Competency 14.29
Convert between number systems
and perform arithmetic operations
within each system.

Evaluation Criterion

Students will convert between and
among various number bases.

Students will demonstrate the level of mastery indicated by
first completing a blank base conversion table and then
perform 10 conversions with 100% accuracy.

Learning Activity

Evaluation Criterion

Competencies 13.1-13.4
Convey ideas and facts by composing
memos. Use varied and precise
technical language appropriately.
Control errors in grammar, syntax
and spelling.

•

Learning Activity

Students will write a memo.

Using a completed cost benefit analysis sheet, and sample
memos from industry, students will write a one page memo
to their manager which includes the following components:
summary of problem, description of each component of a
PLC, step by step description of overall operation of a PLC,
and proposed solution.

Using this approach:

 Ensures the competencies are met
 Determines and outlines the materials or resources required for instruction
 Assists in determining how the student is to be assessed
Each competency should ideally contain an audience (A), behavior (B), condition (C) and degree (D). These are often referred to as ABCD
objectives. Thinking through the process of how to assess a competency is a critical part of writing your learning activities and module. ABCD
objectives encourage you to determine how to test whether or not students can do what you want them to be able to do. Therefore, it is very
important to write into your activities how the instructor will be able to assess a behavior. For example:
“Given [condition, resources], the student in the Mecomtronics course will [behavior expected]. Success is demonstrated when
[this degree of ability is attained].
For example, “At the completion of this module, you will be able to assemble, test and analyze a PLC-controlled operation using [specific equipment].”
Another example might be:
“Given [a spec from the manufacturer] you will be able to plan, design and implement a project that uses measurements, TQM
principles, and customer needs . . .”
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3.5

Inclusion of Instructional Events

Below is a listing of nine well known instructional events that should be included in instructional materials, whether the instruction is a lecture,
a computer-based simulation, a video, a CD-ROM or other delivery method. We refer to these events as external events (conducted by the
instructor or supported by the delivery method) that encourage internal learning processes, such as memory, motivation, perception or processing.
The instructor should:
1. Gain the students’ attention or create a motivational situation. Perhaps present a problem that you will use throughout
the activity to get their attention focused on problem solving.
2. Present the learning objectives (competencies) assigned to the module. Inform students what they will be learning and
what performance outcome is expected of them.
3. Recall prerequisites. While we address this in the category “Prerequisites,” you should also attempt to review them
frequently in your module, using phrases such as “remember when we . . .” Research shows that if this simple step is
not used, learning is inhibited because students do not fully process or retain the information, nor are they able
to link new information with old information.
4. Present stimulus/instruction. This refers to how new information is presented. What parts of the information should
be selectively attended to by students? Can text be highlighted or graphics used?
5. Present several examples of the material you are teaching to guide the learning.
6. Have students practice. Practice is very important to learning not only because of repetition of concepts, facts, rules and
procedures, but also because the increased interaction makes learning an active process. In this way, information is
constantly being processed by the learner. Practice can take the form of follow-up questions, written responses, multiple
choice questions, oral presentations, product design and so on.
7. Give feedback. Feedback is the process of giving students an idea about how they are progressing. Give both
corrective and positive feedback. Feedback allows students to change the way they might think of the information,
problem-solve differently and learn other ways of conducting a similar activity or problem.
8. Write curriculum with testing in mind. Testing assesses how well students master a given learning objective. The test to
assess if a competency is achieved should be written at the time the learning activity is being created. Therefore, if you
want students to “identify, describe, compare, and classify geometric figures,” then consider the testing of these skills
before writing the instruction. This will then ensure that these objectives are congruent and written into the learning
activity and background information.
9. Transfer refers to giving the student problems or situations that require them to apply what they’ve learned to a
novel situation. This may take the form of giving a student a problem or situation that is out of the realm of what
was covered in class as a presentation or practice.

3.6

Cooperative Learning

Using teams to complete tasks is a key strategy that should be implemented in an integrated technology curriculum. Educational research shows
that the benefits of working with others to solve problems include positive interdependence, individual and group accountability, face to face
promotive interaction, teamwork skills and group processing.
Students typically learn how to seek out information, define problems, define solutions, communicate effectively and deal with intellectual
disagreement in a well structured team project. (Karl A. Smith, University of Minnesota, March, 1995, IEEE Education Society/ASEE Electrical
Engineering division newsletter.)
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4.0 MODULE DEVELOPMENT PROCESS
4.1

Purpose

This section describes in recommended chronological order the procedures an authoring team should followed in writing an integrated
technology curriculum.

4.2

Process
4.2.1

Module Preliminaries
The authoring team should initially prepare a module abstract, justification for the module, a specific
description of the module’s activities and assessments, time allocations per activity, names and credentials of
the authoring team, and the proposed time frame for completing the project. The authoring team should
address the areas detailed in NJCATE’s module template as described in Section 4 of this Authoring Guide.

Approximate Time Allocation Guidelines
The following is an example of time allocation for a module that spans second semester courses. Each contact
hour (ch) = 14 class hours. Numbers vary according to credit hours scheduled for the course and number of
modules comprising a course.

1. Technical

2. Physical Science

3. Mathematics

21 hours per module

6 hours per module

4 hours per module

4. Research, Composition and Presentation (RCP)
3-4 hours per module

1. This particular module is 1 of 4 in a 6 contact hour technical course. Hence, the total number of class
hours for the course is 6 x 14 = 84. Since the module is one of four, the total module allocation for the
technical course is 84/4 = 21 class hours.
2. The Physical Science course is a 3 contact hour course, hence 42 class hours. There are 7 modules total in
semester 2; therefore, this particular module will cover approximately 6 hours of Physical Science.
3. The Mathematics course in the second semester is 28 class hours. With 7 modules covering the mathematics
course, the time allocation for this module is approximately 28/7 = 4 hours.
4. A calculation for RCP similar to the one in item 3 will also yield 4 class hours.

4.2.2

Publication Agreement & Copyright
The authoring team should prepare a publication agreement between each of its members and the appropriate
academic department or institution, authorizing the team to proceed with completing the module. The
contract should specify items such as the roles and responsibilities of each member of the authoring team, the
deadlines for completing various parts of the module, and terms of remuneration for the authoring team.
The completed module should bear the name of each member of the authoring team, with titles, credentials
and institutional affiliations as specified by each respective member, unless a member voluntarily elects to
withhold his or her name from the module.
Teams should also secure as soon as possible letters requesting permission from copyright holders to cite and
use their materials in the module. (For further copyright details, see Section 2.7, Copyrighted Material.)
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4.2.3

Module Outline
As per NJCATE’s module template, authoring teams include the following components in the outline:
• List of learning activities with the associated competencies each activity will address.
• The outline should also contain a paragraph for each activity that describes what the team anticipates writing.
This allows for content editing early on.
Below is the area of the template where this information is mentioned:
In order to achieve the objectives of the module, you will perform the following learning activities:

(SAMPLE ACTIVITIES LISTED IN A MODULE)
Learning Activity

Code Number

Competencies Addressed

Computer Setup

APT1

2.1, 2.6, 4.10, 8.1, 8.4

Windows

APT2

1.1, 1.2, 1.3, 1.4

Internet Tools

APT3

1.3, 1.10

Word Processing

APT4

1.5

Spreadsheets

APT5

1.6, 1.9

Include:
• Module abstract
• Prerequisites and corequisites
• Terminology and concepts list
• Industrial context
• Project overview

4.2.4

The First Three Learning Activities
To assess the integration process, the module’s first three learning activities each should represent different disciplines:
• 1 Technical
• 2 out of the 3 areas of Mathematics, Physical Science, or Research, Composition and Presentation (RCP)
Competencies should be written in the verbiage provided in the list.

4.2.5

The First Draft of the Module
The complete module manuscript should contain all the elements included in NJCATE’s module template as described
in Section 4 of this Authoring Guide. The draft should include both a Student Guide and an Instructor Guide.

4.2.6

The Final Draft of the Module
The final draft of the complete module manuscript should contain all the elements included in NJCATE’s module
template as described in Section 4 of this Authoring Guide.
NJCATE recommends the final draft be clear and legible, typed in black ink on white 81/2" X 11" paper. We recommend
the authoring team back up the complete manuscript and relevant components and drafts on computer files.
The final module draft should represent the authoring team’s best efforts at integrating the most current, reliable, and
valid sources, provide the most appropriate assessment tools for the learning activities, and incorporate any subject
matter expert (SME) or NJCATE-suggested revisions of the first draft.
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4.3

Module Development Process Outline
Below is a suggested module development process outline to aid authoring teams in planning the different phases of the curriculum
development:

SUGGESTED MODULE DEVELOPMENT PROCESS OUTLINE AND TIME FRAME
Authoring Team forms.


Team prepares preliminaries &
addresses credits & copyright concerns.


Team prepares an outline with
list of learning activities abstract,
paragraph describing each activity,
prerequisites and corequisites,

30 days

terminology and concepts,
industrial context,
project overview.


Team drafts the first three learning activities.

30 days


Team completes the first draft of the
entire module manuscript with Instructor Guide.

30 days


Team completes final draft of the
entire module manuscript with Instructor Guide.

30 days


SME’s proof, revise, and edit module;
team makes changes & prepares final.
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5.0 STYLE AND FORMAT
5.1

Purpose

This section describes NJCATE’s standards for modules. It focuses on the factors contributing to a module’s clarity, conciseness, completeness,
consistency, and accessibility.

5.2

Module Template

The standard NJCATE module template is available on computer diskette or CD-ROM and formatted in Word for Windows 6.0“
While the template should remove most of the authoring team’s formatting concerns, it is not intended as a means of restricting the team from
including key content in the module. The space ranges in the template do not constitute content default limits. The authoring team has the
option of expanding content beyond the limits established in the template.

5.3

Page Margins

The left, right, top, and bottom margins should all be 1".
Authors should avoid widowed or orphaned paragraphs and pages with fewer than five printed lines.

5.4

Font Style and Sizes

All font styles and sizes are pre-set in the module template, and the authoring team may follow them for consistency.
Recommended font style is Times New Roman.
Recommended point sizes: The title on the title page in 24-point bold type; author names on the title page in 12-point bold type style; main text
in 12-point normal type style. Main headings should be 14-point bold type style and subheadings in 12-point reverse bold type style on black
background. Sub-subheadings should be 12-point bold type style.

5.5

Module Sections

Sections of a module should proceed in the following order:
Title Page
Copyright Page
Table of Contents
Abstract
Prerequisites/Corequisites
Terminology and Concepts
Industrial Context
Industry Type
Company Profile
Problem/Situation
Project Overview
Project Name
Project Focus
Project Description
Specifications
Task Analysis
Time Allocation
Learning Activity
Statement of Purpose
Situation
Background
Preparation
Competencies
Time Allocation
A description of each term is included in Module Terminology, Section 5.1.
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Safety Issues
Employability Skills/Ethical Issues
Facilities and Equipment
Instructional Materials and Supplies
Consumables
Nonconsumables
Procedures, Strategies, and Safety Protocols
Assessment
Team Exploration
Task (individually identified and numbered)
Bridging Activity
Purpose
Description
Procedures and Strategies
Supplemental Materials (Appendices)
Assessment Criteria
References
Books
Journal Articles
Computer Software
CD-ROMs
Videotapes
Other Audiovisual Materials

5.5.1

Title Page
• Module title
• Author names and primary affiliation

5.5.2

Copyright Page
• Copyright line
• Contact information (address, phone, fax, web site, etc.)
• Acknowledgment(s)
• Editorial disclaimer(s)

5.5.3

Table of Contents
• Should not exceed one page
• Should indicate a page number for each section heading as noted in 4.5

5.5.4

Abstract
• Should not exceed 150 words
• Include a brief description of the industrial context, project overview, time allocation, learning activities,
bridging activity, and assessment criteria

5.5.5

Prerequisites/Corequisites
• List modules to study before or concurrently to ensure student success in the current module

5.5.6

Terminology and Concepts
• List the terminology and concepts students should be able to define and use upon successful completion
of the module

5.5.7

Industrial Context
• Description of the industry type (e.g., pharmaceutical, food services, health care) from which the module
is extracted
• Description of the company profile, including products or services produced, years in business, sales
volume, number of employees, and scope of operation (i.e., regional, national, international)
• Description of the problem the student needs to solve

5.5.8

Project Overview
• Name of the project
• Description of the project’s focus
• General description of the project
• Listing of the project’s specifications
• General description of the task analysis
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5.5.9

Time Allocation
• Listing of the estimated time requirements for each phase of the project

5.5.10

Learning Activity
• Title and code of the learning activity
• Check of whether the learning activity is project-embedded or a stand-alone
• Statement of purpose for the learning activity
• Description of the situation in which the learning activity occurs
• Preparation needed to engage in the learning activity
• Competencies required to perform the learning activity
• Time required to complete the learning activity
• Safety issues that students must address while preparing for and engaging in the learning activity
• Employability skills and ethical issues that the learning activity addresses
• Facilities and equipment necessary to complete the learning activity
• Consumable and nonconsumable instructional materials and supplies needed to complete the learning activity
• Suggested procedures, strategies, and safety protocols for students to safely and successfully complete the
learning activity
• Detailed description of the assessment, including how and when student mastery of the learning activity will
be assessed
• Listing of thought-provoking issues for research and further team exploration
• Step-by-step listing of the tasks to be performed, individually identified and numbered

5.5.11

Bridging Activity
• Description of the purpose for performing the bridging activity
• Description of the bridging activity to be performed
• Description of the procedures and strategies for the student to employ in successfully completing the
bridging activity

5.5.12

Supplemental Materials
• Appendices section of the module
• Listing of materials developed by faculty or available in-house that can aid the student in successfully
completing the learning activity

5.5.13

Assessment Criteria
• Description of the how the instructor will assess studentmastery of target and core competencies
• Assessment shall be based on using a wide selection of the following criteria:
• Projects, exhibitions, and portfolios
• Quality of participation and accuracy in completion of learning activities
• Understanding of key vocabulary and concepts
• Completion of assigned readings, reports, and oral presentations
• Performance on quizzes and exams (see Section 2.10, Assessment, for further information)
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5.5.14

References
• Listing of references used, consistent with guidelines established by the latest edition of the Chicago Manual of Style:

5.6

• Books

• CD-ROMs

• Journal articles

• Videotapes

• Computer software

• Other audio-visual materials

Activity Numbering Key

Learning activities should be classified by whether they are project-embedded (activities essential to the development and implementation of the
project) or stand-alone (activities guiding the student in the development of the core competencies of technical, mathematics, physical science,
and research, composition, and presentation skills). The corresponding equations, tables, and figures for each activity should follow the same
classification system.
Use this activity numbering key throughout the module. Continue this numbering system for any number of entries within an activity. The
sample below, for example, is taken from the Mecomtronics program’s Module A; hence, the first letter of each entry is A. The second represents
either P for project embedded activity or S for a stand-alone activity. The third represents either T for Technical, S for Physical Science, M for
Mathematics, or C or RCP. Use the letter corresponding to your module code for the first letter of each entry.
The following is an example, taken from the Mecomtronics curriculum, of the recommended coding for the various elements of both projectembedded and stand-alone activities in a module:

PROJECT-EMBEDDED ACTIVITIES
Activities

Equations

Tables

Figures

APT1

(APT1-1)
(APT1-2)

Table APT1-1
Table APT1-2

Figure APT1-1
Figure APT1-2

(APT2-1)

Table APT2-1

Figure APT2-1

(APT2-2)

Table APT2-2

Figure APT2-2

APT2

STAND-ALONE ACTIVITIES
Competency

Activities

Equations

Tables

Figures

Technical

AST1

(AST1-1)
(AST1-2)

Table AST1-1
Table AST1-2

Figure AST1-1
Figure AST1-2

AST2

(AST2-1)
(AST2-2)

Table AST2-1
Table AST2-2

Figure AST2-1
Figure AST2-2

ASM1

(ASM1-1)
(ASM1-2)

Table ASM1-1
Table ASM1-2

Figure ASM1-1
Figure ASM 1-2

ASM2

(ASM2-1)
(ASM2-2)

Table ASM2-1
Table ASM2-2

Figure ASM2-1
Figure ASM2-2

ASS1

(ASS1-1)
(ASS1-2)

Table ASS1-1
Table ASS1-2

Figure ASS1-1
Figure ASS1-2

ASS2

(ASS2-1)
(ASS2-2)

Table ASS2-1
Table ASS2-2

Figure ASS2-1
Figure ASS2-2

ASC1

Table ASC1-1
Table ASC1-2

Figure ASC1-1
Figure ASC1-2

ASC2

Table ASC2-1
Table ASC2-2

Figure ASC2-1
Figure ASC2-2

Mathematics

Physical Science

Research,
Composition,
Presentation (RCP)
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5.7

Format of Graphics and Artwork

Authoring teams should use tables, charts, graphs, figures, drawings, pictures, and other artwork that visually enhance the presentation of the module.
For editorial and formatting purposes, artwork should not be inserted into the text. The artwork should be saved on a computer diskette as a
separate file and printed as an attachment to the text.
In initial drafts, the authoring team should indicate within the text where it wishes to have the artwork placed. Such instructions should appear
apart from the text and centered separately. For example:
[Editor: Place Figure 1 here]
[Editor: Place the above equation in a tinted box]

5.8

Recommended Formats for Graphic Files

To ensure the compatibility of all graphic images authoring teams might use in the module(s), based on its experiences, NJCATE recommends
the following file types:

Graphic File Type

File Extension

Targa............................................................................... *.tga
Windows DIB ............................................................... *.dib
JPEG Format .................................................................. *.jpg
Windows Metafile ......................................................... *.wmf
Encapsulated PostScript .................................................. *.eps
Windows PCX ............................................................... *.pcx
Tagged Image Format ...................................................... *.tif
Windows Bitmap ......................................................... *.bmp
Graphics Interchange Format ........................................... *.gif

5.9

Format of References

In general, the authoring teams should use the parenthetical style of notation as recommended in the latest edition of the Chicago Manual of
Style. This practice provides the student with an accessible reading format. Where more extensive notations are essential, the authoring team
should avoid footnotes and use endnotes to allow for continuity of reading material.

5.10

Template

NJCATE can provide authoring teams with a module template, with pre-set margins, fonts, headings, footers, and pagination, on a 31/2" diskette
or CD-ROM. Diskettes and CD’s are the property of NJCATE, and authoring teams should ensure that they remain in their established formats
if using the template to produce complete module manuscripts.

5.11

Bias-Free Language

NJCATE recommends the module language adhere to bias-free guidelines as described in the latest edition of the Chicago Manual of Style.

5.11.1

Pronoun Reference for Ambiguous Gender
• Avoid using the masculine pronoun for reference to a person of ambiguous gender.
Instead of: The engineer must ensure his work area is safe.

5.11.2

Write:

The engineer must ensure the work area is safe.

Or:

Engineers must ensure their work area is safe.

Gender Stereotyping
• Avoid ascribing traditional, nonprofessional, or pejorative roles or descriptions to members of either gender.
Instead of: During the procedure, the research team should limit exposure to the solvent to only those team
members who are not pregnant.
Write:

20 Authoring Guide

During the procedure, the research team should limit exposure to the solvent to only those team
members who have no physical or medical condition, such as pregnancy, asthma, heart disease, or
cardiovascular disease, which may preclude them from safely performing the required tasks.

Instead of: Mankind is on the threshold of solving this perplexing problem.
Write:

Humanity is on the threshold of solving this perplexing problem.

Instead of: The team will need approximately 12 man hours.
Write:

The team will need approximately 12 work hours.

Instead of: The motherboard requires rewiring.
Write:

5.11.3

The main circuit board requires rewiring.

Terms Having a Negative Connotation
• Avoid using terms or descriptions having potentially belittling or embarrassing value. Apply this guideline to
any mention of age, gender, race, cultural background, religious affiliation, sexual orientation, disability,
occupation, or economic status.
Instead of: At the message level, the protocol applies the master-slave principle throughout the network.
Write:
At the message level, the protocol applies a commander-operator relationship throughout the network.
Instead of: A Judeo-Christian work ethic insists upon complete disclosure of the problems the team encounters
during each learning activity.
Write:

5.11.4

The standards of ethical industry and academic practices hold the team responsible for reporting
completely on the problems it encounters during the learning activity.

Inclusive Usage
The authoring team should demonstrate an awareness of NJCATE’s commitment an inclusive style of usage
by following the above guidelines and by introducing in examples people of diverse backgrounds who are
engaged in positive and meaningful activities. The authoring team should strike as much a balance as possible
across characteristics of gender, race, and cultural background.

5.12

Technical Terms, Jargon, and Acronyms

The authoring team should strive for a level of usage accessible to the beginning student. As such, it should use technical terms, jargon, and
acronyms sparingly, and only after clearly defining those technical terms in plain language.
NJCATE believes that jargon is acceptable only when the writer and the reader have an adequate knowledge of the subject matter. If this is not
the case, the writer must frame the discussion in such a manner that the reader can readily comprehend the learning activity.

5.13

Active Voice

The authoring team should favor active voice wherever possible. The module should be written in the second person, directly addressing the
student and the instructor. This form of direct address will help the authoring team maintain active voice throughout the module composition
process and make the module easier to read.
Often, technical writers correctly use passive voice to show that the subject matter is more important than the researcher. In the example below,
the passive voice place the emphasis on the problem, not the person:
Passive (Preferred):

Ten weak connections were detected by the inspector.

Active (Not Preferred): The inspector detected 10 weak connections.
More often, however, writers could avoid passive voice altogether by using a number of strategies. The two examples below suggest possible ways:
Passive (Not Preferred): It was observed that the automated process resolved most human resource issues.
Active (Preferred):

The automated process resolved most human resource issues.

Passive (Not Preferred): The student is advised that the finite mathematics and logic co-requisites will aid in meeting target
competencies for this module.
Active (Preferred):

The finite mathematics and logic corequisites will help the student meet the target competencies for this module.
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6.0 APPENDICES
6.1

Module Terminology

Abstract: A synopsis of a module in terms of the competencies and learning activities it encompasses.
Assessment: Performance-based evaluation of student mastery of the target and core competencies using traditional and nontraditional methods.
Bridging activity: A final learning experience tying together various project-related learning activities and reinforcing student mastery of target
and core competencies.
Core competencies: Knowledge and skills in mathematics, science, and English communication which support students mastery of the technical
competencies and which provide students with a solid conceptual grounding in each discipline.
Co-requisites: Modules which must be successfully completed concurrently with the module under present study.
Facilities and equipment: A listing of facility requirements (e.g., laboratory with running water) and equipment (e.g., CNC machine) essential to
implement a learning activity. Acceptable alternatives to essential items should be suggested where possible to maximize instructional
adaptability.
Industrial context: A work-based application requiring the target and core competencies.
Instructional materials: All consumable and nonconsumable materials and supplies needed to implement a module.
Instructional strategies: Methods and techniques instructors employ to facilitate student learning of a module (e.g., lecture, discussion,
demonstration, laboratory instruction, collaborative assignments, mentoring, guidance).
Learning activities: Project-related tasks that support student learning and mastery of specific competencies with a module.
Module: A document which guides the instructional delivery of a technical topic.
Prerequisites: Modules which must be successfully completed before the module under present study.
Project: An industry-related, team-oriented, problem-solving learning experience requiring students to demonstrate overall mastery of the
competencies composing a particular technical topic or topics.
Project-embedded activity: A learning experience essential to the development and implementation of a project.
References: A listing of books, journal articles, computer software, CD-ROMs videotapes, and other audiovisual materials required or
recommended for use within a module. Each citation should include a brief annotation of the item and specific instructions on how to access it.
Stand-alone activity: A learning experience which guides the student in the development of target and core competencies.
Supplemental materials: Instructional materials developed by faculty and available in-house.
Target competencies: Knowledge and skills which students must acquire to demonstrate mastery of a particular technical topic
Task: A practice or procedure for the student to complete within the learning activity. A task needs to be developed to the level that the student
sees any information required to complete a calculation, such as a worksheet or sample calculations. The student must be provided with any
materials, sample data and procedures necessary to complete the task.
Task analysis: The process of identifying the learning tasks and activities that compose a project. The behavior to be attained at the end of
instruction is defined by the task analysis.
Technical topic: An area of technical knowledge comprised of a group of related competencies.
Time allocation: Approximate time needed to complete a module. A separate time allocation must be designated for each learning activity within
a module.
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6.2

Sample Permission Request Letter to Copyright Holders

Mario Borg
14 High Street
Edison, NJ 08818
Phone: 732-823-5969 • Fax: 732-823-5970 • E-mail: sweigel@middlesexcc.edu

March 21, 2003
Mr. Emmanuel Vella
9 Church Street
Washington, DC 20202
Dear Mr. Vella:
I am co-writing a student guide and instructor guide of an instructional module titled Electrical and
Mechanical Principles with Mario Borg, Natalino Fenech, and Mark Mangion. It will be used for
instructional purposes at our College.
I request your permission to use the following material in the instructional module:
Title:
Author:
Publisher:
Year:
Selection:
Number of Words:

Electromechanical Foundations
Emmanuel Vella
Allyn and Bacon
1995
pages 258-260
357

In the module, I will give full credit to the author and publisher as the source of the material. Please
sign the release form below, return it to me in the enclosed self-addressed stamped envelope, and
maintain the duplicate copy for your files. Thank you for supporting this instructional module.
Sincerely,

Mario Borg
Permission is granted for use of the above material as stipulated:

Name:___________________________________________________________________________

Title:____________________________________________________________________________

Date:____________________________

Signature:______________________________________________________________________
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C O L L E G E

NJ Center for Advanced Technological Education
2600 Woodbridge Avenue
PO Box 3050
Edison, NJ 08818-3050
Phone: 732.906.4178
Fax: 732.906.4662
E-mail: njcate_info@middlesexcc.edu
Website: www.njcate.org
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