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WHY ARE WE HERE?

There is an increasing awareness within federal, state, and local government agencies,
including NOAA, that in order to more efficiently allocate limited resources, agency
products and projects must be evaluated to determine their impacts on the target
audience. Extension and education programs frequently rely on anecdotal evidence to
support their effectiveness. This is no longer adequate, and efforts to more accurately
and meaningfully measure project impacts on their target audiences and, ultimately, on
marine resources are increasing. Within NOAA partner and client agencies, extension
and education professionals have recognized this trend and have requested help to
better understand and conduct project evaluations.

Evaluation is an integral component of the project design process and is linked to a
thorough audience needs assessment, the establishment of well-written, measurable
objectives, and a methodical evaluation methodology. Without all these components in
place before delivery or |mplementat|on of a project, its success can only be measured
by anecdote, or by “luck.”

Through the application of valid instructional design theory to project development, this
course will improve the ability of coastal resource education and extension
professionals to design targeted education and extension projects that measure impacts
and outcomes.

Benefits to You:

. Make your job easier (streamline the project development process)
. Show project and program impacts

. Projects (and you) get evaluated on what YOU determine is
important

NOAA Coastal Services Center
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Workshop Goal:

The goal of this course is to improve the ability of participants to design projects and
measure the impacts or outcomes of extension and education projects and products.
This course aims to increase the application of valid instructional design theory,
including measurable objectives, outcome-focused project evaluation, and appropriate
design strategies, to extension and education projects to achieve this goal.
Objectives:

After the workshop, 90 percent of the participants will be able to

- Describe the context of project design and evaluation within the scope of agency
and organizational missions, strategic plans, and established program niches

- Apply appropriate instructional design theory and practices to project
development

- Explain the role of logic models in project design and evaluation, and create
logic models for their projects

« Describe different evaluation models and levels of evaluation, and select the
appropriate model and level for given objectives

« Apply performance measurement to project evaluation

NOAA Coastal Services Center
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The Big Picture

"Perhaps the most valuable result of all education is the ability to make yourself do the
thing you have to do, when it ought to be done, whether you like it or not."
— Thomas Huxley

Legislation

« GPRA (1993): Government Performance and Results Act
- FAIR (1996): Federal Agricultural Improvement and Reform Act
. AREERA (1998): Agricultural Research, Extension, and Education Reform Act

Accountability Legislation

The decade of the 1990s can be considered the era of government program accountability.
During that time, three pieces of performance-based accountability legislation were enacted that
now impact many extension and outreach activities at the state and national levels. These
mandate that agencies demonstrate the impacts of their programs on the audience or resource
that is targeted. Most government agencies or publicly funded organizations have, or will have,
similar accountability requirements in the future. For example, during the last decade, 47 of 50
states passed mandates for performance-based budgeting. Arkansas, Massachusetts, and
New York are the only states that do not have performance-based budgeting legislation or
mandates (Melkers and Willoughby, 1998). The general purpose of these laws is to provide
stakeholders with a clear understanding of what is being achieved with the funds being spent.

Accountability legislation increased competition for public funding and produced a deficit-
induced imperative to limit government, particularly during the Reagan Administration. A
second impetus was the Clinton Administration’s growing interest in budget reforms that could
enhance the performance of government agencies and programs. The goal of such legislation
was to restrain budgets while improving organizational performance management. Today,
accountability, evaluation, and performance assessment of outreach programs is a necessary
part of the business of all extension and education professionals.

Overview of the Legislation

Performance-based budgeting is the current focus of the federal government. Performance-
based budgeting requires strategic planning regarding agency mission, goals, and objectives,
and a process to gather meaningful data to measure program outcomes (Melkers and
Willoughby, 1998). During the decade of the 1990s, the Congress of the United States and 47
state legislatures passed performance-based legislation or mandates.

At the federal level, the first legislation of the decade, the Government Performance and Results
Act of 1993 (GPRA) called for agencies of the federal government to submit performance plans
that link resource information to projected and actual program accomplishments. A second
legislative act, the Federal Agricultural Improvement and Reform Act of 1996 (FAIR), included a
requirement that a state-of-the-art information technology system be developed and used by the

NOAA Coastal Services Center
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secretary of agriculture to evaluate agricultural research and extension activities. Cooperative
State Research, Education, and Extension Service (CSREES), an agency of USDA’s Research,
Education, and Economics (REE) and state and private partners, was designated to organize
and coordinate efforts in planning, designing, developing, and implementing a comprehensive
Research, Education, and Economics Information System (REEIS).

The third legislative action, the Agricultural Research, Extension, and Education Reform Act of
1998 (AREERA) called for a new reporting system for state extension partners and greater
collaboration among stakeholders, researchers, and extension staff members. Specifically,
AREERA provided instructions for plans of work to address critical research and extension
issues. The act also required the secretary of agriculture to develop protocols to be used to
evaluate the success of multistate, multi-institutional, and multidisciplinary extension activities
and joint research and extension activities in addressing critical agricultural issues identified in
the state plans of work.

Although FAIR and AREERA are two independent legislative acts, they have a common
purpose—to provide the means by which the secretary of agriculture will evaluate research and
extension activities. For FAIR, the purpose relates to the development and implementation of
an information technology system that enables the secretary to monitor and evaluate
agricultural research and extension activities conducted or supported by the U.S. Department of
Agriculture (USDA).

At the present time, the Bush Administration feels that the existing accountability mandates of
GPRA may not go far enough, particularly in future funding decisions for federal science
research agencies. Both the Office of Management and Budget (OMB) and the Office of
Science and Technology Programs (OSTP) have asked the National Academy of Sciences for
assistance in the development of performance measures for future science budgets. Federal
science agencies will be asked to develop ways to document the impact of the research they
support (performance measures). In turn, their budgets may be influenced by their success in
doing so (Harpel, 2002). For example, new reauthorization language for Sea Grant indicates
that future funding levels will be based on “merit” (i.e., performance measures).

Summary

In today’s era of performance-based budgeting and information technology, the challenge for an
evaluation and accountability system is to provide focused information in a timely fashion that is
as accurate as possible. Documentation of impacts and benefits needs to come from carefully
designed evaluation assessment instruments. Specific economic, environmental, and scholarly
indicators need to be identified and used to show the full impact of extension and education
activities. To continue relying on narrative reports of outcomes and impacts without significant
documentation could lead to the type of results feared by the 1980 Citizen’s Review Panel of
(Cooperative) Extension. It was the panel’s conclusion that “Due to insufficient and sometimes
misleading data, Congress could draw the wrong conclusion about the usefulness of Extension
programs (1980).”

The above was adapted from Spranger, M.S. 2000. “Accountability, Evaluation and Performance
Assessment in Sea Grant Extension Programs”. For the University of Florida Sea Grant Program.

NOAA Coastal Services Center
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The Biqg Picture

Congressional or legislative mandates: Agency mission
National focus

{

Agency mission: Office strategic plan
regional, state, or local focus

Office strategic plan: appropriate program and projects
local or sitelspeciﬁc focus

Project Planning
Focus on specific local
issue(s) and audience(s)

NOAA Coastal Services Center

LINKING PEOPLE, INFORMATION. AND TECHNDLOGY

Programs vs. Projects

This workshop has been designed to focus on extension, education, and outreach
projects. In the context presented here, a project is a particular set of actions designed
to address an issue.

Projects exist within a program, which is a coordinated approach to exploring and
addressing a range of related issues (figure 1).

PROGRAM

Activiy Activity Activity Acivit Activity Acivity

Figure 1. Programs, projects, and activities (NSF, 2002)

While the workshop will focus on the planning, design, and evaluation of individual
projects, many of the same concepts, tools, and strategies are also used at the program
design and evaluation level. There will also be a discussion of which components of
instructional design are similar and which differ at the program level, and how.

NOAA Coastal Services Center
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The Workshop at a Glance

Application of Instructional Design Theory to Projects
The ADDIE Model

Assessment

e Employ a 12-step process for conducting needs assessments
Characterize the audience
¢ Determine needs and wants ‘
Identify what knowledge, skills, attitudes, or behaviors need
to be taught

Design
e Determine what and how much content you need in
your instruction
o Write SMART objectives
e Make evaluation part of project design
» Use project logic models

Development

e Identify and include appropriate materials, information,
and activities

e Group the related objectives and activities to aid in sequencing,
presentation, and reinforcement of the content

e Identify the appropriate delivery methods (lecture, group
discussion, case study, activities, etc.) for each portion of the
content delivery

Implementation
o Tips for ensuring successful implementation through
process evaluation
Evaluation
e Evaluate and revise the project design process, activities, and
outcomes, and make changes to improve projects
o Determine: Does the project work? Do we need it?

Moving from Projects to Programs

NOAA Coastal Services Center
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INSTRUCTIONAL SYSTEMS DESIGN

¢ Instructional design aims for a learner-centered rather than the traditional teacher-
centered approach to instruction, so that effective learning can take place. This means that
every component of the instruction is governed by the learning outcomes, which have been
determined after a thorough analysis of the learners’ needs. — San Jose State University

o Instructional design is a systematic approach to course development that ensures that
specific learning goals are accomplished. It is an iterative process that requires oagoing
evaluation and feedback. — University of Michigan

¢ Instructional design is the systematic development of instructional specifications using
learning and instructional theory to ensure the quality of instruction. It is the entire process
of analysis of learning needs and goals and the development of a delivery system to meet
those needs. It includes development of instructional materials and activities; and tryout and
evaluation of all instruction and learner activities. — Penn State University

o Instructional development is the process of implementing the design plans. — Penn State
University

¢ Instructional technology is the systemic and systematic application of strategies and
techniques derived from behavioral, cognitive, and constructivist theories to the solution of
instructional problems. — Penn State University

« Instructional technology is the systematic application of theory and other organized
knowledge to the task of instructional design and development. — Penn State University

¢ Instructional technology is the theory and practice of design, development, utilization,
management and evaluation of processes and resources for learning.
— Seels and Richey, 1994

Instructional Technology = Instructional Design + Instructional Development

NOAA Coastal Services Center
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Instructional Design Theory

e learner-centered

systematic (follows a step-by-step process)

systemic (comprehensively addresses
change or learning)

governed by the learning outcomes

based on a thorough analysis of the
audience’s needs and the context of
the issue

NOAA Coastal Services Center

LINKING PEOPLE, INFORMATION, AND TECHNOLOGY
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ADDIE

The ADDIE Model

Instructional design is the systematic approach to Assess, Design, Develop, Implement,
and Evaluate learning materials and activities. Although these steps overlap and
interrelate, they provide a dynamic and flexible guideline for developing effective
programs efficiently.

ADDIE is an iterative process where the results of one phase become the starting
products for the next phase, and results of the formative evaluation of each step may
lead the instructional designer back to any previous phase.

Step-By-Step ADDIE

Assessment and Analysis*

Design

Development

Implementation

Evaluation

* This step, also referred to as needs assessment, is a form of evaluation. It is often referred to as
“front-end” evaluation.

NOAA Coastal Services Center
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ADDIE

Assessment and Analysis*
Conduct a needs assessment to determine the following:

Who are your learners?
Who is your audience; what do they already know; what are their learning characteristics;
what do they need or want to learn; why; and in what environment will they apply the project
information, skills, or behaviors?

What about the issue are you trying to impact, or change, with your project?
Define the need for, and the general aim or purpose of, the project or activity. This is the
overall goal for the project (should tie into program or organizational goals).

What knowledge, skills, attitudes, or behaviors need to change?
Determine what must be taught to satisfy the learners’ needs.

How can you best accomplish this?
What are the strategies, tools, and delivery methods that are best suited for use
with this audience?

Design

What does the broad project outline look like?
Determine how you will move the audience from the current situation to the desired
one (what is the appropriate information and method(s)). Draft a project outline that
clearly shows what materials, information, skills, and activities will be included to achieve
each objective.

Define the goals and objectives.
From the needs assessment—the general learning areas of the project or activity (must be
defined in terms that are specific and measurable, i.e., as learning or behavior outcomes).
The objectives tell you the desired situation after the project.

What and how much content do you need in your instruction? -
Set the scope of the content to be covered in terms of time required, number of lessons,
and topic areas.

Develop an evaluation plan.
Evaluation methods must be selected and matched to the learning objectives so
that there is agreement between the intended outcomes and what is being measured
by the assessment.

NOAA Coastal Services Center
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ADDIE

Development

Select the specific content.
Identify and include appropriate materials, information, and activities.

How will you structure the content?
Sequencing, presentation, and reinforcement of the content will rely on grouping of related
objectives and activities.

Select the appropriate delivery methods.
Identify the appropriate delivery methods (lecture, group discussion, case study, activities,
etc.) for each portion of the content delivery.

Sequence the use of the various delivery methods to ensure even flow and varied
levels of participation.

Implementation

Pilot the project.
Identify appropriate audience and venue for a pilot of the project or activity that includes
opportunities to receive participant feedback.

Implement the project.
Use the results of the needs assessment, and the instructional design process to implement
the project.

Evaluation

Conduct the appropriate type(s) of evaluation.
Identify when front-end, formative, and summative evaluations are apprepriate and what
will be accomplished with each of these.

Evaluate at the correct level(s) of impact.
Select evaluation methods and tools that are appropriate for the intended level of project
impact(s).

Evaluate to determine the following.
Evaluate participant reaction, learning, application of skills and information, resuilts,
merit (does it work?), and worth (do we need it?).

Make project decisions based on the evaluation results.

NOAA Coastal Services Center
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ADDIE

The following table shows what tasks and outputs may occur during each phase of the

ADDIE process.

Step

Sample Activities

Sample Output

Assessment/Analysis
The process of
defining what is to be

¢ Problem identification

e Design a needs assessment

e Conduct an audience
characterization

e Needs, problem statement

» Description of constraints

o Learner profile

» Detailed description of knowledge,

learned * Quantify data gathered from the skills, attitudes, and behaviors that
needs assessment (front-end the project is aimed at changing
evaluation) instrument
* Write project objectives « Measurable objectives
= |dentify milestones (activities) « Contracts or agraements for
» |dentify resources collaboration
Design » Develop logic model

The process of
specifying how it is to
be learned

e Consider evaluation {of the design
process, project outputs, and
overall project or summative
evaluation)

e Consider marketing (“What's In It
for Me (WIIFM)?7)

« | ogic model

» Formative evaluation tools

+ Summative evaluation tools

« List of potential performance
measures

» Marketing plan

Development
The process of
authoring and
producing the
materials

e Work with project team and
content experts

e |dentify materials

» Develop materials and products

e Sequence information

« Instructional strategy

o Draft materials

» Exercises and activity descriptions
» Process agendas

Implementation

The process of
installing the project in
the real world context

» Training or workshops

» Distribution of publication

» Reaction surveys and other
formative evaluation tools

« Participant response and
comments

¢ Feedback

o Summary of evaluation results

Evaluation

The process of

determining the
adequacy of the
instruction

+ Develop evaluation plan

« Implement evaluation plan

» Observe

e Survey

¢ Interviews

¢ Gather and record data

e Interpret results

« Make decisions based on results

* Recommendations
 Project report
» Project modifications

NOAA Coastal Services Center
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ADDIE

The ADDIE Model

Needs Assessment/
Analysis

Summative Evaluation

v
L Formative Evaluation

X Design

Implementation

N

Development

The ADDIE Model
Start

[ | :

Analyze— Design ~— Develop —{linolnont

g

NOAA Coastal Services Center
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ADDIE

12

NOTES
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Needs Assessment

The Assessment and Analysis part of the ADDIE process is also referred to as needs
assessment, or front-end evaluation.

Needs Assessment

Who are your learners?

What about the issue are you trying to
impact with your project?

What knowledge, skills, attitudes, or
behaviors need to change?

How can you best accomplish this?

LINKING FEOPLE, INF ORI

NOAA Coastal Services Center
MATION, AND TECHNOLOGY

A Training or Project Needs Assessment is carried out after an organization has
completed an analysis of its “market” for conducting education or training projects,
and has clearly identified its “niche,” that is, the environmental issues and audiences
it expects to target for SPECIFIC outreach and possible training delivery. Needs
assessments will focus on an inventory, literature search, and analysis of those
specific audiences with respect to their interests, needs and wants, learning styles,
backgrounds, and ability to participate in programs relative to the issues you

seek to address.

Needs assessments are a form of evaluation that is conducted before expending
resources on project actions. Too often, service providers in environmental fields rely
on their own instincts and passions to conclude what their clients or customers need
and whether the products or services are providing what is needed. Over time, this can
result in a lot of guessing about what would be a good product or service, trial and error
about how new products and services could be delivered, and much effort to explain or
justify programs with little or no measurable impact. (Adapted from

C. McNamara, 1998)

Application of needs assessment results to project design can help project leaders
understand, verify, or increase the impact of their products or services on customers.

NOAA Coastal Services Center
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Some Definitions of Needs Assessmenis

Needs Assessment is a systematic investigation of an audience(s) to identify aspects of
individual knowledge, skill, interest, attitude, or abilities relevant to a particular issue,
organizational goal, or objective. —- NOAA Coastal Services Center, 2000.

All effective training begins with needs assessment. The training needs survey measures
what skills employees have, what they need, and how to deliver the right training at the right
time. — American Society of Training and Development

A Needs Assessment is a systematic exploration of the way things are and the way they
should be. These "things" are usually associated with organizational and/or individual
performance. — D. Stout, Performance Analysis for Training, 1995.

Needs analysis is an examination of the existing need for training within an organization. It
is a gathering of data that enables you to make an informed estimate of the changes desired
or demanded by those organizations. — Stuart Dalziel, Planning and Managing Training
and Development

The word “assess” comes from the Latin term “assidere” which means to “sit beside.”
Process-minded and participatory-oriented adult educators “sit beside” learners to learn
about their proficiencies and backgrounds, educational goals, and expected outcomes,
immersing themselves in the lives and views of their students. — Auerbach, 1994

Needs assessment is performed to determine what training will successfully address any
skill deficits. — Cornell, Technology Training Services

Needs Assessment is a process used anytime someone carefully asks the question “How
can | find out what is really happening (or needed; at the root of the problem; missing;
etc.)?” — Comell, Needs Assessment Tips and Techniques

Data gathering methods by themselves are not a needs assessment. The needs
assessment process has to result in decision-making for the process to be
complete. — University of Virginia

Needs assessments and needs analysis are interchangeable and have the same purpose
and meaning: to assess and analyze. The purpose is to ensure that there is a need for
training and to identify the nature of the content of the training program. — AMX, Training
Needs Assessment

NOAA Coastal Services Center
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Needs Assessment

 systematic investigation of audience and
issue

e identifies the appropriate nature and
content of future programs and
projects

* informs decisions on how to affect a
desired or demanded change

¢ audience and issue focused
NOAA Coastal Services Center,

LINKING PEOPLE, INFORMATION, AND YEC“NéLOGV
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A Context for Needs Assessments

GOALS

Agency and Organizational Goals
Priority Environmental [ssues
Available Resources

ESTABLISH PROGRAM NICHE

Organizational or Program Strengths and
Weaknesses
Gap Analysis and Competition
Partnerships and Stakeholders
Target Audience(s)
Niche

INSTRUCTIONAL OR PROJECT |
DESIGN

Needs Assessment
Design
Development
Implementation
Evaluation

NOAA Coastal Services Center
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WHY design and conduct a needs assessment?

To help determine the following:

o What learning needs to be accomplished (what are the current knowledge, skills,
and attitudes of the audience and to what level does the project expect to
change that?)

o What changes in behavior and performance are expected?
¢ How will we get them interested? What are the audience needs and wants?

¢ What are the expected economic costs and benefits of any proposed solutions
(training)? Is there a more economical way to achieve this?

e |s it a training or learning issue?

e Are our assumptions about the audience correct?

We are often in too much of a hurry—we are rewarded for being busy and active. This
can lead to implementing a “solution” that might not be the correct or best action.

Opportunity or Contextual Assessment

As you develop and conduct a project needs assessment, it is also a good idea to
conduct an “opportunity assessment” to determine if the problem really is a training or
learning issue. In some cases, training may not be the answer. An opportunity
assessment should be conducted early on in the instructional design process to gauge
the appropriateness of a training or educational program. The following four steps are a
good and fast “check” to ensure the opportunity is right for training.

Develop alternative solutions that will reduce the identified needs

Evaluate the alternatives

Choose a course of action that best addresses the need

Determine if it is appropriate for your program to implement that course of action.
In other words, is it a training issue, or should this be addressed through some
other means?

W~
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12-Step Process to Conduct a Needs Assessment*

Planning

State the issue and intended audience

Establish planning team

Perform an information and literature search

Characterize the audience

Establish the goals and objectives of the needs assessment
Select data collection methods and develop questions

SOk~

Data Collection

7. Determine audience sampiing scheme
8. Design and pilot data collection instrument
9. Gather and record data

Data Analysis and Reporting

10. Perform data analysis
11.  Manage data
12.  Synthesize information and create report

* The 12 steps that are used for needs assessments (front-end evaluations) are similar
to those for evaluations at other points in the program (formative evaluatlons and
summative evaluations).

NOAA Coastal Services Center
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The Needs Assessment Planning Phase

State the issue and intended audience

Establish planning team

Information and literature search

Characterize audience(s)

Establish goals and objectives of the needs assessment
Select data collection methods

O os N

Step 1. State the issue and intended audience

Ensure that you have a clear understanding of the issue or topic to be
addressed. Why does this issue exist? What are the social, economic, or
environmental conditions that need improving? This is the highest aim of the
project—to affect this change in the desired direction. Who needs to make this
change (all potential audiences)?

Step 2. Establish the planning team

The planning team should include all “project stakeholders.” This includes
project partners, funders, audience, and resource persons (experts).

Step 3. Information and literature search

Before conducting a survey or directly (and possibly intrusively) talking to your
target audience to assess their needs, search other sources to see what is
already known about that audience on that issue. Has another organization done
a needs assessment? What other sources of information are available about
your audience and issue (not just peer-reviewed journals!)

NOAA Coastal Services Center



Project Design and Evaluation ADDIE

22

Step 4.

Characterize audience(s)

Who are your learners?

Purpose: Target population assessment will help you decide who needs training
and how a specific program must be customized to meet participant interests and
learning styles. In this activity, brainstorm what you know about your audience in
the following categories:

Knowledge: What degree of knowledge does the target population have

relating to this issue? Understanding of current events related to the issue?

Familiarity with terminology?

What type of prior training, skills, or experiences does the population
have related to the issue?

What are the personal benefits to the population in learning about
this issue?

Attitudes and biases:
+ towards training opportunities
« towards the issue
» towards training methodologies

Ability to access or attend or conditions that would encourage them to
participate in training

Cultural characteristics

NOAA Coastal Services Center
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Activity
In small groups:

Using the case studies on the following pages, characterize the identified
target audience.

Consider the audience’s KNOWLEDGE, SKILLS, ATTITUDES, PERSONAL
BENEFITS, ABILITY TO ACCESS or ATTEND (How do they like to get information?
What formats or delivery methods do they prefer? What is the most appropriate and
convenient delivery format for them?), and CULTURAL CHARACTERISTICS.

Further instructions will be given upon completion of the characterization.

NOAA Coastal Services Center
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Case Studies

1. Audience: Local Officials

Issue: Smart Growth

Many small towns and communities statewide are struggling with growth issues.
Local officials are elected; in some of the larger municipalities their jobs are full time;
in some of the smaller ones they are volunteers serving part-time as officials.

. Audience: Staff for Nonprofit Conservation Groups

Issue: Nonpoint Source Pollution

Local and regional conservation groups such as the local Audubon Society, the
Friends of the State Parks, The Nature Conservancy, and the Sierra Club are
beginning to work with the public and communities to reduce run-off and heighten
awareness of nonpoint source pollution.

Although the groups know the basics, there is some misinformation being given out.
Actions being supported to date have been stop-littering campaigns and
storm-drain stenciling.

. Audience: Elementary and Middle School Teachers

Issue: Water Quality

There has been a recent acknowledgment at the state level that students should
learn about water (elementary level) and water quality (middle school level) as part
of the standard curriculum. :
Teachers are now working to incorporate this information into their curticulum and
lesson plans.

NOAA Coastal Services Center
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4.

Audience: Landscapers

Issue: Nonpoint Source Pollution

Landscape businesses are booming. More and more coastal residents are using
landscape professionals to maintain their yards and gardens.

Nonpoint source pollution problems associated with increased nitrogen and
phosphorus continue to grow.

Audience: Public Land Managers _

Issue: Invasive Plant Control

Public land managers (state, local, and county parks; etc.) are facing a growing
problem with invasive plant species outcompeting native plant communities.

Best methods of eradication and maintenance are constantly changing.

New and known invasive plant species continue to be sold through plant nurseries.

NOAA Coastal Services Center



Project Design and Evaluation ADDIE 26

NOTES

NOAA Coastal Services Center



Project Design and Evaluation ' ADDIE 27

Step 5. Establish goals and objectives of the needs assessment

e What are you trying to achieve with your instruction?
o What knowledge, skills, and attitudes do the learners need?
e How much content do you need in your instruction?

The goal of a needs assessment is to collect sufficient information about a particular
target group or audience to design an effective program that addresses the group’s
needs and “wants.”

Obijectives: The objectives of a needs assessment identify what specific information
is needed: review needs assessment goals and objectives.

For example:
e Demographics such as position, role, activities
o Knowledge of issue
e Access to tools (GIS, etc.) relevant to issue
e Ability to use tools
e Conditions: is the individual able to travel to attend training?
e For how long?
¢ Related interests, skill areas
¢ Incentives

Your needs assessment objectives could encompass any or all of the following:

o Assess existing degree of knowledge, skills, and the attitudinal characteristics
surrounding a particular issue or topical area.

e ldentify individuals or groups of individuals who most need additional skills training
or access to information and technologies.

» ldentify motivations and conditions that contribute to an individual’'s degree of
interest in an issue.

e lIdentify an individual's ability to access or attend a workshop or training program.

 Solicit opinions about the issue, content, and delivery to draw participants into the
design process, and build interest and active participation in the program.

e ldentify preferred learning styles.

NOAA Coastal Services Center
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Step 6. Select data collection methods

There are a number of considerations that go into selecting the most appropriate
data collection method.

° What method would the audience be most receptive to?
o What are the cost implications for method selected?

° How many questions will be asked?

° Are all the questions absolutely necessary?

There are a variety of tools that can be used to collect the data and information to
meet the objectives of the project needs assessment. The answers to the above
questions, as well as some considerations that will be discussed shortly, will help
you determine which of the following common data collection methods is most
suited for your purposes.

Interviews

Focus Group

Questionnaires

Observation

Existing Data or Literature Searches
Tests

We will review each of these in more detail later in this section.

NOAA Coastal Services Center
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The Needs Assessment Data Collection Phase

7. Determine audience sampling scheme
8. Design and pilot data collection instrument
9. Gather and record data

Step 7. Determine audience sampling scheme

How many audiences do you wish to sample?

o How many individuals are in each audience

o How can you best reach them to collect data?

o How important is statistical precision?

o How many do you need to assess to have valid results?
o Is it a high stakes assessment?

° Better data requires more time, money, and resources
o Is contact information on target audience(s) available?

Except in rare cases when a project is very small and affects only a few
participants, evaluations will deal with only a subset of the total anticipated
audience. The preferred method for selecting that subset is random sampling, that
is, using procedures that will reduce sample bias and response bias by selecting a
sample that accurately reflects the population. A sample represents the
population if members of the sample are selected randomly from the population,
that is, if every person in the population has an equal chance of being selected.
While larger sample sizes can reduce sampling error, sample bias and response
bias are more likely to jeopardize the validity of findings (Sudman, 1976).

In general, to reduce sampling errors, make the sample as large as you can afford
in terms of time and money. The larger the sample the more you may expect it to
reflect accurately what you would obtain by evaluating everyone in the population.

Rules of Thumb

Population Sample

50 or less 50 or less

500 or less approx. 200
1,000 or less approx. 275
10,000+ approx. 350
U.S. population 2,000 to 4,000

Source: Fitz-Gibbon and Morri. How to Design a Program Evaluation. Newbury Park: Sage
Publications, 1987.
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The following table shows some ways to minimize some sampling errors.

Minimizing Possible Errors in Random Sampling

Type Cause Remedies
Sampling error Using a sample, not the entire Larger samples—these reduce but do
population to be studied. not eliminate sampling error.

Repeated attempts to reach
nonrespondents. Prompt and careful
editing of completed instruments to
obtain missing data; comparison of
characteristics of non-respondents to
describe any suspected differences
that may exist.

Some of those selected to participate
Sample bias did not do so or provided incomplete
information.

Careful pretesting of instruments to
revise misunderstood, leading, or
threatening questions. No remedy
exists for deliberate equivocation in
self-administered interviews, but it can
be spotted by careful editing. In
personal interviews, this bias can be
reduced by a skilled interviewer.

Responses do not reflect “true” opinions
or behaviors because questions were
misunderstood or respondents chose
not to tell the truth.

Response bias

Step 8. Design and pilot data collection instrument

A. Structuring questions
° Open, closed questions
o Qualitative and quantitative information -
° Terminology: avoid acronyms
o Clarity of questions
B. Piloting the instrument
° Select audience to pilot instrument
° Where and when will the instrument be piloted?
o Administer survey as planned
° Check reliability and validity of questions
o Revise instrument and or administration methods
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Step 9.

Gather and record data

A. Set the stage
Etiquette: appaintments for interviews, survey overview, follow-up

For qualitative data, anticipate responses (your pilot will help with this),

and have a plan for categorizing and coding the data.
Who will do the actual data gathering?

How will they set the stage?

Will they need training?

Identifying purpose, benefits of participation

Are there language or vocabulary issues?

What will be done to encourage responses?

How will anonymity be ensured?

B. Record Data
Formatting questionnaires, surveys, and other data collection
instruments
How will data collection be standardized?
Formatting data recording instrument
Ensuring consistency of data records
How will the data be recorded during observations or interviews?
How familiar are the data recorders with the content area?
What technology is available that would be helpful?

NOAA Coastal Services Center



Project Design and Evaluation ADDIE 32

NOTES

NOAA Coastal Services Center



Project Design and Evaluation ADDIE 33

The Needs Assessment Data Analysis and Reporting Phase

10. Perform data analysis
11. Manage data
12. Synthesize information and create report

Step 10. Perform data analysis

Analyzing quantitative and qualitative data from your data-gathering instrument is
often the topic of advanced research and evaluation. It is always a good idea,
when feasible, to have a planning team member with survey and statistical
analysis expertise on your team. When that isn’t possible, there are a few basics
that can help you to make sense of the data.

Have a plan in place for how you will analyze, synthesize, store, and manage
data before you start to collect it.

Always start analyzing the collected data with a review of the needs
assessment goals and objectives. (Why was the assessment undertaken?)
This can give you some ideas for how to organize the data.

Is the data analyst the same as the data gatherer?

How will an unbiased analysis be ensured?

Has coding for text-based responses been devised?

How will non-responses to individual survey items be dealt with?

Who is privy to raw data?

What is the time frame of the analysis period?

What statistical tests will be run?

Who will input the data?

Step 11. Manage data -

Make copies of all data, and store a master copy of the original data in
a safe place. '

How will anonymity be ensured in the event of future use?

Will the raw data be retained? How will it be stored?

What metadata (information about the data) are important to record?
If contracted, who owns the data?
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Step 12. Synthesize information and create a report

Share the information with others who are involved in the project or who may
work with similar audiences and issues.

When will the information be needed?

With whom will the report be shared?

What factors specifically need to be addressed in the report?
Report must include methods

Report must include problems or errors with the design and the
implementation of the survey

NOAA Coastal Services Center
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Selecting data collection instruments and methods (step 6)

The following pages describe six common data collection instruments and methods and
the benefits and limitations of each one.

Interviews

Focus Group

Questionnaires

Observation

Existing Data or Literature Searches
Tests

NOAA Coastal Services Center
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1.

Interviews

Active interchanges between people either face-to-face or via technology.

Benefits

Variety of perspectives can be elicited

Can be very useful way to build rapport with audience or participants

Can generate broad and deep data about system

Interviewer can clarify questions and ask for clarification of responses
Interviewer can receive additional information in the form of nonverbal clues
Can adapt questions if difficulties arise

* Less structure allows for new (unplanned for) information to be gathered
e Can ask for more information than people would want to write in a survey
¢ Respondents use their own words
Limitations
¢ Bias due to data collector’s interest
e Time-intensive
e Self-reporting of participants may bias data
¢ Discussion can wander from purpose of interview
e Unskilled interviewers can make clients feel self-conscious
~~—» Unskilled interviewers may gather poor data
e Variations occur if there’s more than one interviewer
» Open-ended responses can be difficult to organize and analyze
* Difficult to capture everything said unless taping the interview
¢ Small sample

Replication difficult

Techniques and Tips

Can be used to generate “buy-in” from participants

Use to increase the breadth of understanding and refine the initial perspective on a situation
Can be used for initial input in association with survey which would then validate information
Rich discussions lead to proportionally larger amount of time analyzing data

Planned, focused discussion will take more time to create and less time to analyze

Skilled interviewers can help keep the discussion productive

Plan for a comfortable private environment free of interruptions

Do homework before the interview, come prepared

Avoid counseling the interviewee

If the interviewee asks for a comment to be “off record,” accommodate that wish

Never betray your client's trust

Know how to use active listening

Plan a consistent preamble, including who the interviewer is, who they are working for, what
kind of questions will be asked, time that will be needed, what will be done with the data

NOAA Coastal Services Center



Project Design and Evaluation 39
ADDIE

2. Focus Group

An interactive exchange between an interviewer or facilitator and a group of people.

Benefits

¢ May be inexpensive

e Input can come from wide range of people and perspectives
e Participants may have positive public relations impacts

e Can clarify different points of view

e Can really investigate root of problem

e Can use brainstorming techniques

Limitations

« Difficult and time-consuming to analyze, synthesize, and quantify

e May represent special interests|

e Participants may use as “gripe session”

e May heighten expectations beyond what can be realistically provided
One participant may influence attitudes and opinions of others

e Need to transcribe and code information for analysis

« Cannot capture all information without taping session

e Not all people are comfortable being taped

¢ Small sample size

Techniques and Tips

e Avoid getting people who already know each other very well

Try getting people who are willing to share their opinions

Get all stakeholders in on issue

e Establish ground rules to keep responses confidential

¢ Plan on telephone calls to remind participants of meeting

¢ Meeting room needs to be comfortable and free from distractions
Facilitation is key. Must direct conversation without being part of it
Structure questions from general to specific

Should be recorded (audio or video), then transcribed

Asking participants to write ideas down beforehand reduces influence of other participants

NOAA Coastal Services Center
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3.

Questionnaires, surveys, and checklists

Data collection instrument through which individuals respond to printed or oral
questions—may be completed by either respondents or data collector.

Benefits

o & o o o o o

May be easiest to quantify, summarize, and report on the data

Time-effective for use with geographically dispersed or large sample (respondents complete
and return)

Large sample size; data can be generalized to population

Range from inexpensive to expensive (depending on design and administration)

Can provide opportunity for expression without fear of embarrassment (anonymity)

Can (should) be designed to be relatively bias-free

Questions from other instruments can be used or modified

Can get qualitative and quantitative data

Respondents can complete at their convenience (for written instruments)

Useful at all evaluation stages

High level of return for interview-style surveys

Does not depend on reading proficiency of audience (oral survey)

Good for information that requires sequencing (they can't read ahead) (oral survey)
Interviewers can clarify questions if conducted in person

Can indicate strength to which something is felt through observation (if conducted in person)
Easily adaptable to a wide variety of environments

Limitations

May have limited provision for unanticipated responses

Can’t change once the survey is distributed

Time and high level of skill needed to develop

Pilot testing takes time

Results depend on question quality

Low return rates which can skew data

Can be impersonal (written, self-response format)

Questions may miss true issues -
Questions and answers can be interpreted differently

People have been negatively conditioned to the value of surveys
May heighten expectations

Language or vocabulary may be an issue

People tend to want to get the “right” answers

People will use opportunity to vent or describe their issues

The interviewer can influence the respondents

People may hurry through answers without thinking about them

NOAA Coastal Services Center
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Techniques and Hints

Questionnaires can be either open- or closed-ended

» Open-ended: easier to construct but more difficult to quantify and interpret; audience
less likely to answer

» Closed-ended: more difficult to construct but easier to interpret

» Use closed-ended if there will be 25 or more questionnaires

For mailed surveys, follow-up phone calls or reminders can increase return rate

Setting the stage is very important to get participation or high return rates

Let people know how and when data will be used

Separate data from names

Questions must be very easy to read or understand

If questionnaire is to be mailed, ensure correct and complete mailing list.

Personal contact is best way to motivate people to complete questionnaire

Consider computer-based questionnaires (if audience-appropriate), which can follow more

complex question patterns than paper and pencil

Develop or use question banks

Always pilot the questionnaire

In general people can express themselves better orally than in wntmg

Train volunteers to be nonjudgmental and follow sampling scheme

NOAA Coastal Services Center
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4.

Observation

Data collection based on watching a process or skill and systematically recording
events—these observations may be made by people or using media.

Benefits
e Little interruption of work flow or group activity (if done properly)
e Works best with specific skill-based tasks

¢ Useful for goal-free evaluation

e Generates data about actual behavior, not reported behavior

e Can see program in action

e Good in-depth data

e Observer presence may improve program

e Avoids self-reporting problems

e Data collected in context

e Anastute observer can recognize interaction problems not easily described by participants
e The observer can follow action at different points in the system

e Administrative costs can be kept to a minimum

Limitations

¢ Requires process and content knowledge by observer

e Observer can disrupt or alter the system

* Observer can be seen as a spy

* Hard to remain objective (data can be skewed by observer’s biases)
¢ Data are not easily quantifiable

e Typically, small sample size

¢ Usually time intensive

e Don't know how participants view their actions

e Replication difficult

Techniques and Tips

Clearly identify the purpose of the observation and specific phenomena to be observed
Describe actions with narrative statements, checklists, or matrix -

Must have content knowledge about system

Plan record keeping. How will data be quantified? How will data be collected and
recorded? If more than one data collector, how will data be made consistent?

Plan physical setting for data collector to blend in to

Plan how you will explain data collector's presence to workers (why? how long? what will be
done with the data?)

NOAA Coastal Services Center
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5. Existing Data or Literature Searches

Existing information in the form of reports, work samples, historical data, planning and
budget reports, organizational structure charts, evaluations, career development
reports.

Benefits

e Can be less time consuming

¢ Most likely has been reviewed or seen by clients
e Makes use of already gathered statistical data

o Easier to chart changes over time

e Provides excellent evidence of problem

¢ Minimum effort or interruption of workers

Limitations

¢ (Can be out-of-date, e.g., technology needs

Data synthesis can be difficult

May not address specific questions

Statistical data may not address people’s perceptions of needs

Causes of problems may not show up

Reports may be incomplete (may lack metadata)

Organizations can be hesitant to share if results reflect poorly on organization
¢ Reports may be adjusted or “selectively edited”

Techniques and Tips

e Census and economic data are|typically already available

e Remember the purpose of a needs analysis is not to establish blame for why the
“need” exists

* Check ethical or legal constraints in reviewing records
Can include existing reports, job descriptions, performance appraisals, past
needs assessments

¢ Use established networks to find data

e Review documents for relevant data

o If material is not immediately adcessible, consider how much time will be wasted in
searching for information that may not be available

NOAA Coastal Services Center
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6. Tests

An exam that assesses knowledge or skill level.

Benefits

Helps identify a problem or a deficiency in knowledge or skills
Results are easily quantified

Individual performances can be easily compared

Easily seen as job-related

Helps determine if it is a training issue

Limitations

Limited availability of validated tests for specific situations

Validity issues — does it test knowledge and skills actually used on job?

Results can be influenced by attitudes

Language or vocabulary can be an issue

People can be very concerned with how test results will be used

Adults sometimes resent taking tests, which typically have a negative connotation

Techniques and Tips

Look for established test

If purchasing test, ask for reliability and validity information

Make sure people know what will happen with the results of the test

Evaluate how well-matched the original objectives of the test are to yours
Does the measure seem appropriate for the age and ability level of the group
being assessed?

Ask if there have been problems with use of the test and if there are recommendations on

how to address those problems
Make scores available to test takers as soon as possible

NOAA Coastal Services Center
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Selecting the Right Data Collection Instrument

o Choose the instrument that’s the easiest and least expensive way to provide data
you can analyze and that will answer your questions.

e Choose an instrument that maximizes advantages and minimizes disadvantages
given the situation, audience, and resources.

o Time, money, and the skill and philosophy of the evaluator strongly influence
instrument choices.

No instrument is perfect in all situations.

The table on the next page provides a convenient resource to assist you in selecting the
most appropriate needs assessment data collection instrument or method for different
audiences.

NOAA Coastal Services Center
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The Difference Between Needs and Wants
Needs are gaps — the space between what currently exists and what should exist
Wants are solutions — a proposed means to filling the gap
Examples:

| want to hire a budget analyst.
I need to have more accurate budget projections.

The fishermen want training to get their captain’s licenses to run charters.
Fishermen need to find alternative means to earn a living as their catch declines.

Teachers in the outdoor education program want reserve interns to lead field trips.
Teachers need to have the outdoor habitats interpreted and presented correctly.

Too often people consider only one solution (a want) and discuss it as a need. Effective
questioning can reveal the need behind the want. It is important to remember that the
“‘want” may or may not be the best solution, but both the need and the want must be
addressed to attract the audience AND to satisfy them. Participation in programs and
projects aimed at adults must always answer the question “What's in it for mé?”
(WIIFM).

Activity
In pairs, each person lists three of his or her “wants” in the space provided.

LIST THREE WANTS

Taking turns, each partner questions the other to identify the need or gaps behind the wants. List the
needs that your partner identified through the questioning process.

1.

2.

3.

NOAA Coastal Services Center
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Some Considerations for Developing Good Questions

Determine Wants vs. Needs
Ask about problems or issues (training is one option, but it might not be a
training issue).

Examples:
What training do you need? Solicits their solutions
What issues do you deal with? - Addresses their problems

What kind of training do you want? Why? Determines wants and needs

What prevents you from solving the Identifies real or perceived obstacles
problem or implementing the solution?

Use active listening skills
Communicate your understanding and show nonjudgmental acceptance.

e Ask nonleading questions: “can you tell me more about that?”

Rephrase what the speaker said in your own words

Reflect underlying feelings: “when that happens to me, | feel really bad”
Avoid analyzing what was described

Use personal disclosure: “I'm not sure | fully understand what you are saying”
Avoid using probing questions

Face the speaker

Watch the speaker and listen

Keep your mind on what the speaker is saying

Written Questions may be more convenient to administer and may be easier to
standardize recording of responses.

Will it measure what you are trying to measure?

Can it be interpreted in different ways?

NOAA Coastal Services Center
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Common mistakes when developing questions:

Negativity
e Stating a question in the negative form can be very difficult to understand
Example: Shouldn’t the CZM program deny permits for beach renourishment?

Leading
o Can influence response; people want to give the “right” answer.

Repetition

e Can make respondents angry

e They become irritated when they think you are playing games with them
e At a minimum, change the wording (most folks will catch on)

Sensitivity

e Word things tactfully

e Place questions asking for sensitive information in the middle or end of
questionnaire

e Usually best done face to face

Clarity

e Less than 20 words

o Grammatically correct and spelled correctly
e No jargon

e Highlight important words

e Define “wiggle” words

¢ Never use more than one variable

NOAA Coastal Services Center
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Some Examples

Leading
Bad: Do you think that the bay is not polluted?

a Strongly agree
a Agree

O Disagree

a Strongly disagree

Better: How would you rate the health of the bay?
a Very good
O Good
Q Fair
Q Poor

Negativity

Bad: Shouldn’t the CZM program deny permits for beach renourishment?
Yes No Don’t know

Better: How should the CZM program deal with permits for beach renourishment?
Q Deny them
Q Approve them

Q Determine on a case-by-case basis
Q Don't know

Sensitivity
Bad: What is your salary?

Better: Please circle the salary range associated with your position
15-25K 26-35K 36-45K 46-55K 56K+

Clarity—Incomplete Wording

Bad: Experience?

Better: Number of years in current position?

Clarity—Specialized Wording

Bad: Do you have outreach staff members at your office?

NOAA Coastal Services Center
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Better: Do you have staff members dedicated (1 Full Time Equivalency) to the
promotion and marketing of your office’s programs?

Poorly Defined Terms

Bad: How does your office utilize technology?

Better: Does your office use geographic information systems (GIS) technology
for mapping land use changes?

-

Bad: How important is it for you to have beach access?

Better: On the average, how many times do you go to the beach each month?

Too Many Variables

Bad: Does your office use information generated by agencies and
scientists?

Better: Does your office use findings of academic-based scientists in its
management decisions?

(1 often L) Never
d Sometimes D NA
4 Rarely

NOAA Coastal Services Center
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From Theory to Real World

The needs assessment process described to this point is a thorough, comprehensive
methodology that requires planning and specialized expertise, as well as rigorous
analysis in both the development and data analysis phases. This takes both time and
money that may not always be available or practical in every extension and education
project. Sometimes we know our audience well enough to skip the audience
characterization step. For planning purposes, simple quantification of the data may be
sufficient, and rigorous statistical analyses can be omitted.

Although it may not always be practical to conduct every step of the needs assessment
at a level that can result in “publishable research-quality” results, it is important that you
know the risks associated with skipping, or abbreviating, any part of the needs
assessment process. '

Activity
In your small groups, use the worksheet to list any consequence(s) that may result from

skipping each step of the needs assessment process. Also, place a check mark next to
those steps that you consider essential to the needs assessment process.

NOAA Coastal Services Center
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Project Design

Project Design

* Broadly outline the project.
* Define your goals and objectives.

e What are the activity milestones and
project timeline?

* Develop an evaluation plan.

For a project to receive good evaluation results it must be well-planned and designed;
this includes having adequate resources to achieve the desired impact. Project design
includes defining goals and objectives to guide the content selection, outlining the work
structure or broad course outline. This stage is also where project planners should
consider how they will evaluate the project to determine whether they have indeed had
these expected impacts.

To generate informative, helpful, and positive evaluations, the evaluation process must
be incorporated into a project from the very beginning. It must be an integral part of the
project design, development, and implementation. The evaluation criteria that follow are
intended to measure how well the project components—audience (participants),
designers or instructors, and materials—have met the project objectives, and answered
the needs identified in the needs assessment.

The primary steps taken in the design phase are the following.

NOAA Coastal Services Center
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A) Content Design*

1) Develop the goals and objectives from the needs assessment results
a) Develop a brief description of the project (1-page project logic model)
b) Decide on the preferred medium to achieve these (based on the needs
assessment results)
c) Develop an evaluation plan based on the goals and objectives

B) Work Structure Breakdown*

1) Outline the major steps to be taken (or milestones)
a) Steps for design and development
b) Formative evaluation design
c) Steps in implementation
d) Marketing plan
e) Summative evaluation design

2) Develop the project timeline

C) Resources*

1) Identify available resources
a) Fiscal
b) Expertise
c) Equipment
d) Facilities
e) Time

2) Identify additional resources necessary
3) ldentify leadership support needed
4) Establish work team

a) Define roles and responsibilities

b) Define communication pathways
c) ldentify partners

* Note: Although shown sequentially (A, B, C), these activities will be conducted simultaneously with
information from each one feeding into the others.

NOAA Coastal Services Center
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Project Outline

What does the broad project outline look like?

Logic models are a useful tool to “draw” a project outline. The next section of the
workshop will explain the use and development of logic models to provide an overview
of the project objectives, resources, activities, outputs, and outcomes.

It is helpful to develop the project logic model at the same time that you consider how
you will evaluate the project. The logic model can be used to identify appropriate points
in the project design process, project activities, and outcomes for evaluation to occur.

Project Logic Models

What is a project logic model?

~

A logic model is a “picture” of how your project will work. Logic models link project
outcomes (short-, intermediate-, and long-term) with project activities, outputs, and
inputs (or resources). Logic models can also include the underlying theory and
assumptions of the project.

Logic models provide a road map of your project, showing how it is expected to work,
the logical order of activities, and how the desired outcomes will be achieved.

Why would you want to do one for your program?

The process of developing a logic model facilitates thinking through,
planning, and communicating about project objectives and actual
accomplishments. It is a “conscious process that creates an explicit
understanding of the challenges ahead, the resources available, and the
timetable in which to hit the target.” (W .K. Kellogg Foundation, 2001).

NOAA Coastal Services Center
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What does a logic model look like?

Project Logic Model

Assumptions and External

| Activities or inputs ] Influences (both positive and
Short-term ~ negative)
Outcomes — [ Outputs or products ]

describe the

faxpected immedigte Short-Term (immediate) Outcomes

impacts of the project : (knowledge, skills, and abilities)

(audience reactions,

and change in ;

knowledg?a skills Mid-Term Outcomes (behavior change,
’ . application, skill/too! transfer)

abilities, or attitudes
immediately following

participation in the Qéﬁ&)‘erfn@utcmmes(r‘esg@er CNaRshaciy
project). ‘change/improvement in issue or eﬁegbveness) 43

Mid-term Outcomes — describe expected impacts on the audience’s behavior because of the
project. What are the expected changes an individual is expected to actually make because of
the project? This tends to occur after there has been an earlier change of knowledge, attitudes,
skills, or aspirations.

Long-term Outcomes — describe the intended ultimate impacts or objectives of the project on
the issue. [t might be social, economic, environmental, or individual consequences. These
consequences are expected to occur after a certain number of practice changes have

been made.

Resources - the time, money, human resources, office space, utilities, equipment, supplies,
management and partner support, etc needed to accomplish the project. -

Activities — what you spend your time doing to achieve the desired outcomes, produce the
necessary outputs, or obtain resources.

Outputs — physical products resulting from activities or needed to support achievement of the
desired outcomes.

NOAA Coastal Services Center
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How to Develop a Logic Model

Start at the end. What is the final or ultimate impact that you want this project to have
on the audience and issue? This is the long-term outcome. What is the logical
progression of changes that need to occur to the audience and the issue to reach this?
These are short-term and mid-term outcomes. By identifying the expected project
outcomes first, the project can be designed more efficiently. Any activities or outputs
that do not contribute to achieving those outcomes should not be done.

The following are the steps to creating a logic model.

Step 1. Identify and describe the intended impacts of the project on the intended
audience or issue. Start with the “ultimate” or largest change in the audience and
the issue that your project can expect to achieve. These are the long-term
outcomes. What actions or behaviors will change for the audience? How
should this change the issue? These are the mid-term outcomes. What is the
change needed in the audience’s knowledge, behaviors, skills, or attitudes for
these outcomes to occur? These changes in the participants or audience are the
short-term outcomes. Write these as short-, mid-, and long-term outcomes (on
the right side of the logic model).

Step 2. List the activities and outputs that will support achievement of the
objectives and outcomes. Do each of these activities support an objective (or
lead to a desired impact)? Do each of the outputs support an objective (or lead
to a desired outcome)?

Step 3. List the resources needed or available to undertake the project. Are
they sufficient to achieve the desired outcomes? If not, can they be obtained?
How? If not, amend the objectives to be realistic.

Step 4. Read the model left-to-right as a series of “If . . . then . . .” statements.
Are these statements logical? If not, start over!

Step 5. Restate the outcomes as SMART objectives, and write these on the left

side of the model. (SMART objectives will be discussed in the next section of the
workshop.)

NOAA Coastal Services Center



Project Design and Evaluation

ADDIE 62

Using the Logic Model for Program Planning

Does it make sense?

If ... Then statements

eFrom the right to the left to plan the project

sFrom the left to the right to implement and manage

the project

Long-term outcomes
Visitors to Hanauma Bay will apply
this knowledge to'the other. reef -
systems that they visit, and;
Hanauma Bay.reef begins to regain.

health' ] #

Mid-term outcomes 11

Animal behavior will return to normal
and the reef at Hanauma Bay will
suffer less physical damage

I

Mid-term outcomes 1

Visitors to Hanauma Bay will stop
feeding the fish and curb their
harassment of turtles, observe the
no-take guidelines while on the reef,
and practice “responsible

interactions” A

T

Resources

Education Center [~

and displays,
staff, volunteers,

equipment, $$

Activities
Host orientation session
with video, staff
information desk in Center
and on beach, educational
tours, maintain interactive
exhibits

Outgg_‘ts
Visitors who have seen
orientation video that
=1 describes reef ecology,
PowerPoint presentations,
handouts and brochures

for educational tours

NOAA Coastal Services Center

LINKING PEOPLE, INFORMATION, AND TECHNOLOGY

Short-term outcomes

Visitors to Hanauma Bay will be able
to describe reef ecology, and
understand how humans impact the

- reef by feeding fish, harassing turtles,

removing flora, fauna, or substrate
from the reef, and “irresponsible”
interactions

Logic models are read from left to right as a series of “if . . . then” statements.

IF | have access to, and invest the resources shown, THEN | can conduct the
activities listed. IF | conduct the planned activities, THEN | will produce or deliver
the amount of the outputs intended or needed. IF | conduct the activities and
produce the outputs, THEN | will achieve the short-term outcome(s). IF | achieve
these immediate outcomes and continue to conduct the activities and produce the
outputs, THEN | will achieve the mid-term outcomes. Finally, IF | have
implemented all portions of the planned project and achieved the short-term and
mid-term outcomes, THEN | can expect the long-term outcome to occur.

NOAA Coastal Services Center
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How to Use a Logic Model

Project Logic Model

Planning

<

— Short-term Mid-term Long-term
Resources] |Act|vut|es J IOUtDUtSJ outcomes outcomes | | outcomes

»

Implementation & Management

Long-term
More examples outcomes
Dog that obeys
. , . .| : commapds
Ginger’s Project Logic !
Mid-term outcomes
Model _ ,
Project: Train her dog. Audience: Bogs| He 0Peys commands without
the promise of an immediate
Activities reward 1
Teach dog praper I
behavior for Q-u—tm‘ﬁ Short-term
various Obedience school TEmemaIa
Resources | | commands. classes. gulcotries
Practice sessions > .
'rlme in different Practice sessions. He IS able and
: settings. - -
doggie Cingiztem Dog demonstrates willing to obey the
treats, car rewards the behavior | am same commands
- in:ially tre?ft\se trying to elicit with in a variety of
and praise, n .
praise alone and wfout treats settlngs
(provide
motivation).
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The previous discussion and examples showed a single-outcome project. In reality,
your projects may have multiple outcomes. Many of the activities and outputs identified
in the logic model may support more than one of these outcomes. The following logic
model illustrates a more complex logic model, using the same components as the
simple version.

This is a draft logic model for a project called Nonpoint Source Education for Municipal
Officials, or NEMO. It shows a complex project with multiple outcomes, activities, and
outputs. The arrows indicate which activities and outputs contribute to each outcome.

Nonpoint Source Education for Municipal Officials (NEMO)
Project Logic Model*

Let’s construct a logic model
Nonpoint Source Education for
Municipal Officials (NEMO)

Resources Activities Outputs Short-term Mid-term outcomes Long term
Cal's time Basic NEMO PowerPoint outcomes Elected Officials value outcomes
Mileage presentations\\ | presentations Elected Officials " Changes f;":::;‘;‘;"ed ™|, Changes to local
. NEMO NCD-ROMs N know what e u ixpolicdes and
Equipment workshops - l«impervious J_ Elected Officials consider regulations
Software \\NtFliers and fact \ 1 surface is an impervious surface impacts 4_‘
Land Use sheets how it affects en reviewing proposed i Reduced volumes
Materials Planning N . nd their development 7gf run-off
worksho A Instruction \ a A
Support staft p materials \'oommumty. - Flected Officials can Preserved /
Partner Manuals \ | evaluate impacts and conserved open
agency staff H-FTected Officials recommend appropriate space
time \Development <] | now alternatives, || 2tEmatives to impervious
Recommendations D : \sutface
Expenses and Guidelines M
Etc surface > \Elected Officials
: | preferentially approve

proposals that Incorporaty

used of porous _

pavement/reduce

\impervious surface

Rewards or motivation exist

(increased likelihood of

ap‘)roval) for developers

using porous pavement, rain

gardens, and other options

This is a sample model used to illustrate a complex project logic model, not the actual logic model
developed for the South Carolina Sea Grant NEMO project.

o NSGO — National Sea Grant Office
¢ SCSG - South Carolina Sea Grant
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Another way to approach logic models . ..

The purpose/mission of (your program or project)

Is to produce/provide (activities, products)

To/for (target audience)

So that they (short-term or immediate outcomes, or learning)

And will be able to (mid-term outcomes, or application)

Resulting ultimately in (long-term outcomes or change to the issue).

The Project Design and Evaluation workshop

The purpose/mission of the_Project Design and Evaluation workshop

Is/are to produce/provide information, skills, and tools on sound
instructional design and develop practices

Tof/for extension, education, and outreach professionals working in CRM

So that they describe the project design and evaluation process, including
logic model use and construction

And will be able to apply appropriate instructional design theory and
practices to project development

Resulting ultimately in improved projects and measures of the impacts
and outcomes of CRM efforts.
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Logic Models as Reporting Tools

Describing project plans and reporting

on progress and results are important project

elements. Communications is a key factor in a project’s success, from obtaining the

necessary resources to initiate and sustain the
success through achieved impacts. Logic mod

some important ways.

project, to reporting the project's
els can help with this communication in

¢ Describing programs in clear language that allows others to understand what is
intended and evaluate what has been accomplished.

e Focusing attention and resources on
results in order to design and conduc

priority project activities and key desired
t effective programs.

e Developing targeted communication and reporting strategies.

The following table describes the relations

benefits of using logic models.

hip between successful projects and the

Program Elements

Criteria for Program Success

Benefits of Program Logic Models

Project goals and objectives are
well-defined at outset of project
planning.

Identifies “gaps” in the logic of project
components (resources, activities,
outputs, and outcomes).

gfsr:g;]ng and Builds a shared understanding of
Program goals and objectives what the project is about and how all
are both plausible and possible components work together to achieve
(ambitious and realistic). desired outcomes.
_ Relevant, credible, and useful Focuses attention of management on
Implementation ’ ’ the most important connections

and Management

performance data can be
obtained.

between actions and resuits.

Evaluation,
Communication,
and Marketing

The intended users of the
evaluation results have agreed
on how they will use the
information.

Provides a way to involve
stakeholders in the design, process,
and use of evaluation.

W.K. Kellogg Foundation, 2001
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Benefits of Logic Models

e Shows how all the components fit together and
differentiate between activities and objectives

e Helps individuals see how they contribute to the
mission of the group

e Helps connect how resources are used and
impacts from their use

o Helps identify appropriate performance
measures

e Basis of planning, evaluation, and
management decisions

NOAA Coastal Servicef Center

LINEING PECFLE RIFORMATION AND [ECHROLOGY

Common Pitfalls in Creating
and Using Logic Models

e Get hung up on the language

e Work in columns/rows and forget the LOGICAL
connections

o Viewed (or used) as an academic exercise or
“paper product”

o Mix scales (different level of detail at different
levels of organization)

e Viewed as a panacea
e “Cast-in-stone” rather than adaptive

NOAA Coastal Services Center
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Activity

Using a current or upcoming project, develop a logic model.

Start with a single long-term outcome and construct a simple model. (Additional long-
term outcomes can be added once you've developed your strategy and model to
achieve one long-term outcome.)

In pairs, compare and critique the models.

Develop a more complex model that incorporates additional long-term or mid-term
outcomes.
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Project Goals and Objectives

Define the goals and objectives.

Goals

A goal is a “big picture” or the ultimate impact desired for the project. It is difficult or
impossible to measure or quantify, but “you’ll know it when you see it.” The reason a
goal is difficult or impossible to measure is that it is not specific in its end point.
Obijectives provide the specific end points or measurable outcomes.

When writing goals, ask, “what will this situation look like in X (5, 10, n) years?” or
“what'’s the perfect world with regard to this issue/topic/project?”

There are many methods for writing good goals. The following examples illustrate three
simple methods.

Examples:

1. State the goal as the present tense X years from now.
“Coastal Zone Managers have access to and use remote sensing and GIS in their
decision making.”

2. Write the goal with an unspecified or indefinite endpoint.

“ .. to improve the ability of extension and education professionals to measure the
impacts and outcomes of their projects and products.”

3. State the broad anticipated impact of the project.

“Improved reef health”

NOAA Coastal Services Center



Project Design and Evaluation ADDIE 70

Obijectives

To measure the impact of a project, it first and foremost needs objectives that are not
vague and that produce observable action. Objectives describe what the specific
impact of the project will be, and the degree to which that impact must occur.
Behavioral objectives are based on an action by the [participant] that we can measure.

“A behavioral objective indicates what the student (participant) should be able to
do or say when he has finished the lesson or, over the long run, when he has
completed his education.” — R. C. Anderson and G, W. Faust (1973)

Objectives specify what the audience or learners will be able to do, or perform, to be
considered competent after having attended (viewed, read, participated in, been
exposed to, etc.) the project. As such, they provide clear reasons for training. Another
way to view objectives is that they are goals redrafted to state performances in terms
that are clearly tangible to the reader.

Objectives should describe the intended impacts or results of the project on
participants or on the issue (how will they change or how will the current situation with
regard to this issue change) rather than the process of instruction itself (what we will do
to them).

Reasons for objectives:

The purpose of training is to improve performance. By clearly stating the results
(impact) that we want the learners to accomplish (the objective of the project), we can
identify if they have gained the appropriate skills and knowledge.

Objectives are useful for the audience, instructors, and instructional designers. To
select and design instructional content, materials, or methods, it is necessary to have a
sound basis by which success can be measured. Clearly defined objectives allow
designers and instructors a method to find how successful their material has been.

Because objectives should be stated before the audience begins its instruetion, they
[these objectives] provide participants the means to organize their efforts toward
accomplishing the desired behaviors.

— San Diego State University Educational Technology Program

Objectives and outcomes are both statements of the impact(s) the project is expected to
have on the audience and, in the longer term, on the issue. Objectives are statements
of the intended impacts before the project (in planning the project). Outcomes are these
same types of statements made about what the impacts will have been when the project
is occurring or completed.
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Components of a useful objective:

Many words are open to misinterpretation. “"Fuzzies" are terms that are too broad to be
clearly understood by the reader. It is necessary to communicate an objective in the
most effective manner possible to avoid misinterpretation.

A useful objective successfully communicates an intended instructional result to the
reader by successfully communicating your intent. The BEST statement is the one that
excludes the greatest number of possible meanings other than your intent. In other
words, it succeeds in communicating your intent of instruction yet avoids
misinterpretation.

Well-written objectives have some characteristics that help to communicate their intent.
These characteristics are as follows:

Specific actions the audience will be able to accomplish after the project.

A Measurable amount of change in the audience’s ability to perform those
actions.

The Audience is the focus of the objective statement.

They are Realistic about the extent to which the project can effect the change,
while also being ambitious (the expected change from the present condition
should be significant).

The change will occur within a specified Time.

These questions tell WHO will be able to do WHAT, HOW (and how well), by WHEN.
An easy acronym to use when writing objectives is SMART.
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SMART Objectives
Specific

Measurable
Audience-directed
Realistic and ambitious

Time-bound

Use words that describe Specific outcomes: “At the end of this workshop, participants will
<know, apply, describe, construct, use> [refer to the list of words to use when writing
objectives] <. . .>. “ When participants complete this event or activity and are asked, “What did
you learn or do?* they can answer with a concrete response: “I can <name, list, describe,
perform, do, recite> <what it is that they can now do that they couldn’t prior to the
program/project/activity>.”

Objectives are Measurable indicators of progress toward achieving a goal. How much can they
do the specific action described above?

Written from the participants’ or Audience members’ perspectlve of what THEY will get out of it,
NOT what we are doing to them! .

The desired outcome should be Realistic. “What is a plausible program?” “How good is good
enough?” “Can that really be accomplished?” While still being ambitious—this requires that you
have done a thorough audience characterization!

The outcomes should be Time-bound. A time frame should be established within which the
outcomes will be achieved. Is the time frame realistic?

Examples:

Fifty percent of the CZM programs will have three or more staff members capable of using
GIS by 2008.”

Specific = “capable of using”; Measurable = 50 percent of programs will have 3 or more
(you can go count it); Audience-directed = what the CZM program staff will get from it;
Realistic = cost-effective GIS training is available at the NOAA Coastal Services Center,
and ambitious = currently less than 20 percent have this; and Time-bound = 2008
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Learning Domains

Objectives can be written for any type of learning. A common way to categorize learning
is by the domain in which it occurs. The three domains and ensuing type of objectives
include the following:

Cognitive domain: thought or knowledge, "what the student is able to do"
(observable or measurable skill, knowledge, or ability)

Affective domain: feelings or choices, "how the student chooses to act"

Psychomotor domain: physical skills, “what the student can perform"

Objectives in the Cognitive Domain

Thinking, learning, and knowing are cognitive skills (the cognitive domain) that can be taught in
an educational program. Objectives in the cognitive domain describe specific, measurable
actions that the learner will achieve from the project.

The following table provides some action words that are helpful when writing objectives in the
cognitive domain.

SMART (specific action) Words for Writing Objectives in the Cognitive Domain

Level Know Comprehend Apply Analyze Synthesize Evaluate
Define Restate Translate Distinguish Compose Judge
Wor:lshto Memorize Discuss Interpret Analyze Plan Appraise
:/varﬁin en Repeat Describe Apply Differentiate | Propose Evaluate
'g Record Recognize Employ Appraise Design Rate
cognitive . - !
object- List Explain Use Calcul_ate Formulate Compare
tives Recall Express Demonstrate | Experiment | Arrange -| Value
Name Identify Dramatize Test Assemble Revise
Relate Locate Practice Compare Collect Score
Report | Nlustrate Contrast Construct Select
Review Operate Criticize Create Choose
Tell Schedule Diagram Set up Assess
Shop Inspect Organize Estimate
Sketch Debate Manage Measure
Inventory Prepare
Question
Relate
Solve
Examine
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The Good, the Bad,
and The Ugly

Ugly:
¢ Teach seabird identification

Bad:
e They can identify seabirds
Good:

¢ After the program, participants will be able to
correctly identify (by common name) at least four
species of seabird in the field
- C. Parsons

NOAA Coastal Services Center

LINKING PEOPLE, INFORMATION, ANO TECHNOLOGY

Hanauma Bay’s Project
Objective

Objective: After viewing the orientation video and
exhibits, 80 percent of the visitors to Hanauma Bay will
be able to describe reef ecology, and practice the
basics of reef etiquette, which include recreating in the
area’s sandy bottoms, not removing anything from the
marine environment, not feeding the fish, and not
harassing the turtles.

NOAA Coastal Services Center

LINKING PEOPLE, INFORMATION, AND TECHNOLOGY
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Obijectives in the Affective Domain

Specific program objectives in the cognitive domain may not always capture some
important desired outcomes of environmental education programs. Outcomes
regarding the development of personal qualities, such as the audience “appreciating”
the issue, for example, may be difficult to articulate. Objectives such as these are in the
affective domain (Krathwohl and others, 1964). Objectives that describe internal
change in interest, attitudes, values, and the development of appreciation all fall into
this domain.

Affective behaviors can be thought of in a hierarchy similar to those in the table of
cognitive behaviors shown on the previous page. There is a continuous modification of
behavior from an individual being aware of a phenomenon, to that awareness being a
pervasive outlook on life that influences all of one’s actions (McNabb and Mills, 1995).

One problem worth noting regarding use of the affective domain in project planning is
that it is very difficult to arrive at agreement on the definitions and the levels of
acceptance of various affective behaviors. Behaviors such as responsibility, self-
esteem, and values are based on complex sociological, psychological, and
philosophical precepts. These behaviors are culturally derived and defined, and are
frequently endemic to a community in its religion, ethnicity, and influences of parenting.
These factors make it virtually impossible to find any “common” definition of affective
behaviors. Although there are concerns with using affective behaviors in project design,
their ultimate importance in developing many of the skills, knowledge, attitudes, and
behaviors that environmental education projects aim for makes understanding their

use valuable.

SMART Words for Writing Objectives in the Affective Domain

Receive/attend | . ternali
Level | 1% Tla Respond | Value | Organize | In 5;?;:?“
B een | Conmitea nsmat | wiingiobe | VRIS 2
- measure to the perceived by Acting
T existence of . . . general set of : .
Definition ideas. material ideas, material, or others as valuing values, giving it consistently with
| or phenomena, phenomena by | certalp ideas, some rankir;g ) Fhe new,
and being willin actually responding | materials, or among one's internalized value.
to toleratg themg to them. phenomena. genergl priorities
Person wduld ask Person shares Level at which a Highest level of
or answer information with person would cogr;n exit
Person would uestions about others, generates | begin to make PersF())n wgijl d be
Example | listento a ?he issue. take discussions, or long-range firmlv committed
— | presentation I amends value commitments to Y .
: notes, or review to taking action to
about the issue. . system. arrange further
notes following the Committed to involvement in address the
presen.tatlon. learning more. the issue. Issue.
. Attends Tells/answers Completes Adheres Resists /avoids
Wr 'tl.n9 Sees Discusses Describes Alters contrary ideas
affective Listens Reviews Initiates Formulates ideas | Discriminates
objectives Follows Participates Joins/Supports Theorizes influences
— | selects Complies with Proposes Compares Practices
Acclaims Debates Examines Resolves
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Objectives in the Psychomotor Domain

A third domain that project objectives may fall into is the psychomotor domain. Psychomotor
learning is demonstrated by physical skills, coordination, dexterity, manipulation, grace,
strength, or speed. Actions that demonstrate fine motor skills such as the use of tools, or

actions requiring gross motor skills such as the use of the body in athletic or physically
demanding work, are psychomotor skills. A project may aim to develop these skills to different

degrees.

A number of hierarchies of skill level have been described for the psychomotor domain. The
differences among them are primarily due to the nature of the project being designed. For
example, projects with the goal of evaluating developing motor skills and coordination in infants
have different descriptors (reflex movements, fundamental movements, perceptual abilities,
physical abilities, skilled movements, nondiscursive communication) than projects designed to
develop manual labor skills—perception of the skill set (knowledge of steps, and their proper
positioning), guided response (imitates the action), mechanism (demonstrates a simple skill),
complex overt response (correct operation, form, performance), adaptation (adjusting to suit
individual style or to better compete), and origination (creates new methods of performance).
(derived from Simpson’s Taxonomy, in Western Michigan, 2002)

The following table provides a general hierarchy that can be applied to most psychomotor skills.

SMART Words for Writing Objectives in the Psychomotor Domain

Levﬂ Imitation Manipulation Precision Articulation Naturalization
Early stage in Continued . Even higher level .
learning a practice of the skill Stl,::li::; been of precision. :&‘:‘)‘:::t?: IsPerson
complex skill; or sequence of Proficier;c is Skills are so well “acts withéut
includes steps until it indicated g developed that thinking.”
repeating an becomes habitual. | ' .|cka & yth the individual can | ld !29' |

Definition action that has Performed.with ::g:a'cf:;&?e ! modify movement er:(plglrir:ints;
. been some co_nfldence performance of patterns to fit creates new motor
demonstrated or | and proficiency. the skill. The special or acts or ways of
explained. Trial More advanced it ) " ... | personal ioul t.y
and error untit an | than previous ov?f resp()jonse IS requirements, or ma?lpula mgt f
appropriate level, but still a/?thgg?e to accommodate T:dgsg:n?jlijn °
response is some uncertainty hesitation different abilities. and gi(ills
achieved. on learner’s part. ) situations. ! |
Participants can Participants can - -
Participants can draw a pirate draw a pirate in :(?:;I)?{)haen:)sicisre Eg:g %igt\f}iﬁag
Example copy the picture picture similar to more detail and to draw a human | using the artisstlic
of a pirate on the | that shown without | more realistically f ther th ills developed i
book of matches. | copying or tracing | than the image orm ofher than Skifls developed in
’ that of a pirate. this class.
the image. shown.
Begin (Same as (Same as Adant
Assemble imitation, plus . ..) | previous two, Altef Arrange
Writing | Attempt Acquire plus...) Change Combine
psycho- Carry out Assemble Achieve Excel Compose
Duplicate Complete Accomplish Construct
motor F Rearrange
. . ollow Conduct Exceed R A Create
objectives Mimic Execute Master Reo.r ganize Design
— | Sketch/draft Perform Excel Sooe Refine
Practice Operate Reach P Originate
Copy Use
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Another commonly used way to remember these components is to use the acronym:

ABCD
Who will be doing the behavior? Audience
What should the learner be able to do? Behavior
How? Conditions
How well? Degree

Audience

The learners
Identify who it is that will be doing the performance (not the instructor)

Behavior (Performance)

What the learner will be able to do
Make sure it is something that can be seen or heard

Condition

State the conditions you will impose when learners are demonstrating their mastery of
the objective.

What will the learners be allowed to use?

What won't the learners be allowed to use?

Under what conditions must the mastery of skill occur?

Degree (or criterion)

A degree/criterion is the standard by which performance is evaluated. The communication
power of an objective increases when you tell the learners HOW WELL the behavior must be
done. Focus on answering the question, "What's good enough?*

Common degrees include: Speed, Accuracy, and Quality
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ACTIVITY

Write SMART objectives for the outcomes in your logic model. When finished, pair up
with another participant and critique each other’s project objectives.
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What and how much content do you need in your instruction?

Work Structure Breakdown

One of the first tasks to be undertaken in project design is establishing a broad overview or work
plan of the major steps (milestones) that need to be taken in designing and developing the
project. This plan should include not only the project design and development, but also its
marketing, implementation, and evaluation.

Although there are some common “milestones” in projects, such as reporting, content

development, and piloting, different types of activities will have different specific milestones.
Some examples of these differences are shown in the table below.

Activities Workshop Publication Display
» Confirm dates and » Develop outline » Develop concept
Milestones facilities « Develop marketing plan design(s)

« Design content and
process agendas

o Recruit and confirm
speakers

e Develop distribution list

e Advertise workshop to
target audience

« Prepare and copy
appropriate materials

o Complete registration
process

+ Secure commitment
from outside
contributors, if needed

* Complete research
(literature search,
interviews, etc.) for
content

o Write draft(s)

» Complete internal review

« Developigraphics

o Complete external

e Secure appropriate meals review

and refreshments o Edit
e Name tags or ID s Print/publish
+« Room and equipment o Distribute

setup

e Implement workshop

« Document proceedings

e Evaluation satisfaction,
learning, and intent to
apply

e Follow up (if ongoing,
modify based on
formative evaluation
results)

» Evaluate usability and
learning

» Select best design

¢ Confirm site availability
and suitability

¢ Construct mock-up

¢ Formative evaluation
and modifications

« Construct display

¢ Install display

¢ Evaluate learning and
impact

NOTE: These steps are illustrative only. Depending on the nature of the event, some or all of these
milestones may differ or occur in an order other than that shown here.
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Resources

Resources are time, money, and staff (including volunteers) used to plan, promote, implement,
and evaluate programs. Resources also include educational materials, organizational
maintenance, communication technologies, and transportation.

At the onset of project planning, it is essential that existing resources be clearly identified. As
project planning proceeds and objectives are developed, it is important to understand and
respect the relationship between these resources and the ability to achieve the desired project
outcomes. When drafting objectives, ask “what is the duratipn, continuity, frequency, and
intensity of project effort and participation needed to contribute to achieving this objective?” and
“will the resources we have allow us to do this?” Decisions on objectives have to include the
realistic ability to achieve them given project resources.

If there is a discrepancy between the desired project outcome and the available resources, the
project planning needs to include ways to obtain the additional resources necessary.

Another type of resource that may be needed is leadership support. Who has the authority to
allocate resources such as staff time, equipment, and facility use? Are there key opinion
leaders, political allies, or organizational management that must support the project for it to
proceed and succeed?

The human resources needed for the project also need to be considered and organized. Not
only the project planner or lead, but also partners from within and external to the organization
must be identified and brought into the planning process. Before moving to the specifics of
project content planning, establish the project work team, define roles and responsibilities, and
ensure that all know what the team communication pathways are. This work team can also help
you to identify any other partners who should be involved.
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Start Considering Evaluation

How will you assess (evaluate) the learners’ understanding and whether they
have met the objectives of the instruction?

In applying the ADDIE model to your project, the DESIGN step is where you first
consider EVALUATION of the project components. The three broad stages of the
project-design phase described at the beginning of this section were the content design
(logic model and SMART objectives), work structure breakdown, and resources. The
final step in the design phase is to develop an evaluation plan based on the goals and
objectives.

Note: Remember, you have already conducted one evaluation—the Needs
ASSESSMENT or Front-End Evaluation—to obtain information about your audience
and to help define the project. The EVALUATION that you begin to plan for during the
DESIGN phase of the process will measure the merit and worth of the actual project
and its components.

What Is Evaluation?

Evaluation is the systematic collection of information about activities, characteristics,
and outcomes of projects to make judgments about the project, improve effectiveness,
and inform decisions about future programming (adapted from Patton, 1997).

Project evaluation serves two purposes. First, it helps decide if a program should be
continued and, if so, suggests ways to improve it. Second, it documents project (and
program) accomplishments.

Project evaluation can include evaluation of the project design and delivery process,
content, activities, and outputs (formative evaluation); outcomes (formative and
summative evaluation); and the overall project impact (summative evaluation).

Evaluation of the design and delivery process looks at the resources, activities,
participation, and participant/audience reactions to the project. Outcomes are evaluated
based on the objectives (the desired outcomes), which are generally some degree of
change in knowledge, skills, attitudes, or behaviors.
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Types of Evaluation

Before undertaking project
Front-End Evaluation (Needs Assessment)
» Gathers information and data about the gap between the desired and current audience
knowledge, skills, and attitudes (KSA).

» Conducted before the project is designed.

» Data can help confirm or negate assumptions of audience characteristics and
appropriate content, define goals and objectives, and identify stakeholders and
collaborators.

During project design, development, and implementation
Formative Evaluation
* Gathers information and data about an audience’s reactions to and learning from a
project’s pilot or prototype products. Changes may be made as a result of formative
evaluation.

 Gathers information and data about problems with the delivery and progress towards
outcomes of a project during implementation.

 Decisions about modification, continuation, or expansion of the program can be made
from this type of evaluation (used to determine how to move forward with an existing
project).

At the end of the project
Summative Evaluation
» Gathers information and data about the audience’s KSA and behaviors after project
implementation. Used to inform funders about the value of a completed program.

 Gathers information on the program development process; i.e., it can offer insights into
the development of the next project.

* Decisions about continuation or expansion of the program are generally made from this
type of evaluation (used to determine if the project was “successful”).

The ADDIE Model

J‘ 7'y y

Analyze Design Develop || Implement 7
Needsv ¥ 1
Assessment Formative Evaluation
(Front-end i
Analysis)
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Evaluation Questions

The evaluation will generally try to answer one, some, or all of the following questions,
depending on the specific objectives of the evaluation.

« What are the nature and scope of the problem? Where is it located, whom does it
affect, and how does it affect them? (front-end evaluation)

« What is it about the problem or its effects that justifies new, expanded, or modified
projects or programs? (front-end and formative)

« What feasible actions are likely to significantly ameliorate the problem? (front-end
and formative)

« What is the appropriate target audience(s)? (front-end)
« Is a particular project reaching its target audience? (formative)

« Is the project being implemented well? Are the intended activities, products, or
services being provided? (formative)

« Is the project effective in attaining the desired objectives or benefits? (formative and
summative)

« How much does the program cost? (front-end, formative, and summative)

« Is the program cost reasonable in relation to its effectiveness and benefits?
(summative)

The Two Arms of Evaluation

Evaluation is the process of determining the merit, worth, or value of a project, and
evaluations are the products of that process. [t is not merely the accumulation and
summary of data and information about a project. The second “arm” of evaluation
makes decisions regarding this information. It requires a conclusion be drawn about the
merit or net benefits of the project. This requires standards or criteria for comparison to
make appropriate decisions about the project. .

Rossi, Freeman, and Lipsey, 1999.
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Activity

Please indicate what kind of evaluation each statement best describes:

Gathers information/data about the audience’s
reaction to pilot products or services.

Gathers information about the audience’s skills and
behaviors after the project is completed.

Conducted before the project is designed.

Decisions about the continuation, modification, or
expansion of the project can be made after this type
of evaluation.

Validates (or negates) audience characterization
results.

Can be used to inform funders about the value of the
project.

Gathers information on the project development
process and can offer insights into the development
of the next project.

Gathers information about the gap between the
desired and the current audience knowledge, skills,
and attitudes.

Gathers information about problems with the
delivery or progress toward achieving the desired
outcomes of a project during its implementation.
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Designing A Project Evaluation Plan

The process for designing an evaluation plan is similar to that described in the needs
assessment portion of this workshop. The plan is an abbreviated form of the 12-step
process for conducting any evaluation. We saw those 12 steps in our needs
assessment discussion.

[
ot
3

;ﬁ’ Components of an Evaluation Plan
"« Program or Product
People: Stakeholders, Audience, Evaluator
Goals and Objectives of the evaluation
Systematic Method(s)

- design

- sampling

- instruments/tools
e Expected data and analysis

e |ntended use of results

NOAA Coastal Services Center

LINKING PEOPLE, INFORMATION, AND TECHNOLOGY
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Conducting Formative Evaluations

The formative evaluation follows a similar 12-step process to the needs assessment.
Two steps differ from the needs assessment process. First, the Evaluation Plan
identifies the evaluation objectives in step 3. Second, what you are looking for in the
literature search differs. In the formative assessment, search the literature and other
sources for examples of data collection instruments others have used, results of
formative evaluations from similar projects, and benchmarks or standards that

may exist.

Planning
Reiterate the issue, audience, and project objectives

Establish planning team (including stakeholders, audience, and evaluators)
Establish the goals and objectives of the evaluation

Clarify the timing for when the activities and impacts (outcomes) are

expected to occur

Perform a literature search (to establish benchmarks or standards, if appropriate;
to find or help develop data collection methods; and, to see results of similar
project evaluations)

6. Select data collection methods and develop questions based the evaluation goals
and objectives

kN

o

Data Collection

7. Determine audience sampling scheme

8. Design and pilot data collection instrument
9. Gather and record data

Data Analysis and Reporting

10. Perform data analysis

11. Manage data

12. Synthesize information and create report

NOAA Coastal Services Center
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Performance Measurement

Performance measurement is the collection, analysis, interpretation, and reporting of
performance indicators to monitor progress toward achieving an outcome.

Performance monitoring refers to the systematic documentation of performance
measures that are indicative of whether the project is functioning as intended or
according to some appropriate standard.

Performance monitoring is a useful component of evaluation. 1t does not represent a
single distinct evaluation procedure but rather a group of methods that are used in
different contexts and for different purposes. These include monitoring project progress
and impact, as well as the design and implementation process.

Program monitoring is designed to answer such evaluation questions as the following:

« How many people are receiving the project products or services?

« Are those receiving the products or services the intended target audience?

« Are they receiving the proper amount, type, and quality of products and services?
« Are there targets who are not receiving the products or services?

« Are members of the target audience aware of the project?

« Are necessary project functions being performed adequately?

« Are project resources, facilities, and funding adequate to support important project
functions?

« Are project resources used effectively and efficiently?

« Is the project in compliance with requirements imposed by its governing agency,
organization, or board? With professional or legal standards?

« Is project performance at some sites or locales significantly better or worse than at
others?

« Are participants satisfied with the services they receive? -

+ Do participants engage in appropriate follow-up behavior after the project activities,
services, or products?

» Are participants’ conditions, status, or functioning satisfactory in areas the project
addresses after the activities, products, or services are complete?

+ Do participants retain satisfactory conditions, status, or functioning for an
appropriate period after completion of services?

NOAA Coastal Services Center
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Monitoring

e Data gathered consistently

- Shows trends

Tells us what but not why

Changes indicate there may be a
need for further study

NIOAA Coastal Services Center
L|*K|NG PEOPLE, INFORMATION, AND TECHNOLOGY

Water Quality Monitoring : Water Quality Research ::
Performance Monitoring : Evaluation

Monitoring shows trends and changes, but does not indicate the cause. Research is
needed to determine the cause. Performance monitoring tells us about trends and
changes in project performance, but not the cause. Evaluation is needed to identify the
cause of any trends or changes identified through perfarmance monitoring.

NOAA Coastal Services Center
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Performance Measures

Performance measures are the specific objectives, quantitative indicators of various
aspects of the performance of public programs and agencies. They are measurable
characteristics that help tell how well the project is performing and how well objectives
are achieved. If a project is not making progress toward its objectives or performing
well, performance measures may identify that; however, they will not tell why. A
complete program evaluation (or evaluation research) is needed to determine that.

Most education and extension professionals intuitively question the effectiveness of
their projects, and “measure” this by observing changes in the audience. By focusing
on performance measures, prolect staff members can document and report their
observations to know what outcomes are occurring. Performance measures are not
evaluation, but they are a tool that helps identify what may need to be evaluated, or
when evaluation is needed.

Performance measurement is an essential evaluation activity. It is the principal tool for
formative evaluation designed to provide feedback for project improvement.
Performance measurement systems are particularly helpful for a new project trying to
establish itself with the audience, Adequate process monitoring (the way the project is
designed, developed, and implemented) is an important complement to impact
evaluation. It can help to identify when the process, not the project, is faulty, and so
allow for correction.

Where do performance criteria come from?

« Mission, goals, and objectives
- Internal and external stakeholders (needs assessment)

+ Logic models

NOAA Coastal Services Center
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Moving from Logic Models to Performance Measures

Logic models provide an easy starting point for the selection of meaningful and realistic
performance measures. You must understand the overall program logic to identify what
needs to be measured, and logic models show this.

Program logic models “flesh out” programs and allow you to pick performance
measures directly from them. Using your logic model allows you to

* Select more meaningful performance measures
+ Select performance measures from all levels of outputs and outcomes

* Recognize how individual projects can contribute to the larger scale
(program) goals

Using Logic Models to Select
Performance Measures

Resources Activities Outputs Short-term Mid-term Mid-term Long-term
Education Center Host orientation Visitors who have || m s outcomes T outcomes - k: outcomes
and displays, session with video, seen orientation "~ Visitors to] T Visitorsto | [ II = Visitors to
staff, volunteers, staff information video.that Hanauma Bay| will Hanauma Bay Animal Hanauma Bay
equipment, $$ desk in Center and describes reef be able to/describe will stop feeding behavior will will apply this

on beach, ecology, reef ecolagy, pnd the fish and return to knowledge to
edqcat{oqal tours, PowerPonpt- understand hpw curb their normal and the other reef
manpt_am interactive presentations, humans impact the harassment of " the reef at systems that
exhibits handouts and reef by feeding turtles, observe Hanauma Bay they visit and
How:will we brochures for fish, harassing the no-take’ will suffer less Hanauma Bay
educational tours turtles, removing guidelines while physical reef begins to
measure? What flora, fauna and for || on the reef, and damage regain health
° percentage of substrate from the practicg
visitors see the o reef, aqd Lo RIESP0 n_subl?'
video? |!'respon§|blga interactions
How many times a interactions
H . . How many 1
day is the video reported findin
How much staff time run? tsgc:wa ndol i 9 What
is spent on How many hours ful? uls percentage
activities? o ANy hours uselut - of visitors
are the information How many practice the
i ?
?ov:\{?gf:‘a;:]me was desks open? visitors find the Wt:at \age of What is the basics of
vgfunteers" What percentage of information from ‘p/).e.::en ag bl What is the percentage reef
: schools has visited the volunteers d's' or_ts);s a fe fo change in the increase of etiquette at
How many visitors the education useful? es:':n 7ree number of healthy coral the other
can the center hold? program? How many ecology turtle coverage, reef systems
How much does the How many visitors teachers/group H.O.‘:I many " hi;azsrT ent gumli):srsazfd :lr;gtt;hey
center cost {o have viewed the leaders return to ;'r:c?ircsir:?:);;siq ?ee dinsgs i ,—F::) <l:1ic ’
e o S >
maintain? exhibits? the Bay? reef etiquette? reported? levels?

NOAA Coastal Services Center
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Types of Performance Measures

Outputs — How many? What type? Audience size? Audience satisfaction?

Efficiency — How many per unit time? Number per unit cost?

Productivity — How much was produced?

Customer satisfaction — How happy is the audience with product/service/

project or impact?

Service quality — What is the level of quality or correctness or accuracy?

Effectiveness — How well were expected impacts achieved?

Cost-effectiveness — Was this the best allocation of resources to achieve the
impacts? Was there a less expensive or time-consuming method to get the

same results?

What Can We Measure?

How often have
participants
referred back to
the handouts

Quality

Output Quality

How many
educational ..
fours have been Quantity
given?
Outputs
Output Quantity
Outcomes
Outcome Quantity
How many

visitors report
practicing basic
reef etiquette?

NOAA Coastal Services Center

Outcome Quality Is the reef

showing signs
of improved
health?

(The Friedman Model)
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Useful Performance Measures

Meaningful and Understandable — should be easy to identify what the measure
will tell about the project

Balanced and Comprehensive — should measure outcomes and process

Valid and Reliable — should provide consistent monitoring of the appropriate
variables

Cost-Sensitive
Clear (re: the preferred direction of movement)

Timely and Actionable — if you can’t make a decision that can be acted on (andin
a timely manner) for what is measured, don’t measure it

Resistant to Goal Displacement and Manipulation — the measure shouldn’t
change the focus of the project to “get a better score”

Analyzing Performance Data — To What Do the Measurements Compare?

Over Time

Against Targets

Across Units

Against Benchmarks

Other (what is meaningful to your program?)

Considering external influences

NOAA Coastal Services Center
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Benefits of Performance Measurement

o Provides a clearer project focus on agency mission and strétegy
¢ Improved project management and decision making
o Improved performance

e Increased accountability

Limitations of Performance Measurement

o Selected measures may receive more emphasis than other project components
o “Corruptibility” of measures (tendency of those whose performance is being

measured to “pad” the results)

o Incorrect interpretation

NOAA Coastal Services Center
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Activity

Based on your logic model and SMART objectives, develop performance measures for
your project. Consider all possible measures. Do not eliminate any because of cost,
difficulty, technical limitations, or other constraining factors.

In pairs, review and discuss the performance measures that you selected. Did you
include quantitative and qualitative measures? Did you include performance measures
for the process of project design as well as the outcomes; that is, did you include some
measures at each level of the logic model?

NOAA Coastal Services Center
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Project Development

Development

» Select the specific content.

e How will you structure the content?

» Select the appropriate delivery methods:

* Sequence the use of the various methods to

ensure even flow, and varied levels of
participation.

NOAA Coastal Services Center

LINKING PEOPLE, IKFORMATION, AND TECHNOLOGY

Choosing Instructional Techniques and Training Materials

Before choosing instructional techniques and training materials, the designer must
consider many factors:

1) Instructional objectives. Instructional techniques and activities must match the
objectives—whether they involve cognitive learning (knowing), psychomotor
learning (skills), or affective learning (attitude).

a) Cognitive learning involves mental processes and the acquisition of knowledge.

b) Psychomotor skills involve manipulation of objects or machinery using mental
decisions. Training techniques include demonstration—practice, simulation, and
mock-ups.

c) Attitude involves motivation and perceptions. Training activities include role play,
discussion, and brainstorming.

2) Cost or budget. Cost-benefit must constantly be kept in mind when determining

training media and activities—does the expense justify the effectiveness of the
activity in helping learners meet the learning objectives?

NOAA Coastal Services Center
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3) Lesson content. Techniques and media must be consistent with the lesson content.

4) Learners’ experience, knowledge, and expectations. Learners will come from
different ages and backgrounds, and levels of experience and knowledge. Training
activities must meet their needs, while avoiding the extremes of being overly simple
or too complicated. Level of comfort with different activities must also be taken into
consideration.

From: ASTD, 1989,

ADULT LEARNERS

To select the appropriate content for a project, it is important to revisit the results of the
needs assessment, particularly the final audience characterization. Knowing the
specific audience or segments of audience for whom you are developing the materials
is essential to ensure the materials and delivery methods selected are appropriate. The
following information on adult learners can provide insights for content, delivery, and
sequence of presentation in project development. While it is common to focus on the
project content, and on including the greatest amount of the best content possible, we
often overlook the importance of including adequate time, opportunity, and activities to
learn more about the audience.

Allowing two-way learning and exchange of information and experiences with
participants can help projects become more effective. Balancing the need to “it it all in”
to the time allotted with the need to allow time for reflection, discussion, and
internalization of concepts is an essential part of project development. This is often the
most difficult part of instructional design.

NOAA Coastal Services Center
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Learning Theories

The following pages present four different learning theories. Each of these theories
provides information and insight into how and why people learn. The four have many
similarities, as well as different strengths and weaknesses.

The Adult Learner Theory (Andragogy)

A basic understanding of the adult learner will help the project designer select project content
and activities. The following are six fundamental assumptions of andragogy (a set of
assumptions on how adults learn — (Knowles and others, 1984). Understanding the adult
learning process can help sequence the delivery and methods used in learning or training
projects.

The Learner’s Need to Know
Adults must know why they should learn something. They are used to understanding the

reasons for what they do in life. The subject matter must be relevant to participants’ personal
interests.

Tips to help adult learners| see the value of the project:

¢ Ask participants to reflect on what they expect to learn.

¢ Discuss how they might use this in the future. How does it relate to their life? Capture
this information, address it, and refer to it throughout the project.

¢ Continue to solicit feedback from the participants on the relevance of the project to
their situations.

¢ Review the information generated in these discussions and adjust information,
presentation, or materials to more effectively meet their needs.

The Learner’s Self-Concept
Adults resent and resist situations|where they feel manipulated. If the intended audience
perceives that the project is an effort of someone to impose their will on them, they will be less
likely to fully participate. Learning that is threatening to the self (new ideas or attitudes) is
more easily assimilated when external threats are minimized. Adult learners also need to be
seen and treated by others as being capable and self-directed. Self-initiated learning is the
most lasting and pervasive.

Tips to help adults want to learn, participate, and become self-directed:

o Write objectives from the audience point of view—how they will benefit from this,
rather than “Here’s what we’re going to do to you” or “Here’s how my
agency/organization will benefit.”

¢ Ensure that materials, format, and presentation are adapted and adaptable.

o Make efforts to tailor the level of information and presentation to specific
audience segments.

o Tie learning back to “What's In It For Me (WIiFM)?” of the participants.

¢ Ensure the location, participants, and sources of information (presenters or sponsors)
will not be perceived as “threatening.”
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The Role of the Learner’s Experience
Adults have had a lifetime of experiences. This makes adult learners more heterogeneous
than younger learners, and provides an additional base of knowledge that can and should be
used in the project. Adults’ self-identity, including habits and biases, are determined by their
experience. Knowing about these experiences can help make your project more effective.

Tips to help adults use their knowledge to contribute to the project:
 Discuss, acknowledge, appreciate, and refer to participants’ experiences.

 Use case studies, reflective activities, and group projects that call upon the expertise
and experience of participants to resolve.

The Student’s Readiness to Learn
Adults become ready to learn when they need to change in order to cope more satisfactorily

with real-life tasks or problems. It is important that projects are concrete and relate to
participants’ real needs and future goals.

Tips to promote readiness to learn:.
» Ask participants to reflect on what they expect to learn.

* Discuss how they might use this in the future. How does it relate to their life? Capture
this information, address it, and refer to it throughaout the project.

« Design experiences that simulate real-world situations that the participants may face.

The Student’s Orientation to Learning

Adults are life-, task-, or problem-centered in their orientation to learning. They want to see
how what they are learning will apply to their life.

Tips to use participants’ orientation to learning:
 Provide opportunity to talk about participants’ motivation for learning.

¢ Tailor materials, information, and presentation to specific audience needs, where
possible.

The Student’s Motivation to Learn

Internal priorities are also important motivators for many adults. Incentives such as increased
job satisfaction, self-esteem, or quality of life are important|in giving adults a reason to learn.

Tips to use internal motivation with participants: B
Relate learning objectives to internal motivational factors (quality of life, etc.).
Use activities that build self-esteem or sense of accomplishment.
Acknowledge appropriate changes in knowledge, skills, and abilities.

Use participant input in the development of future project activities.
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The Conditions of Learning Theory

This theory, developed by Robert Gagne, stipulates that there are five major types of learning
outcomes: verbal information, intellectual skills, cognitive strategies, motor skills, and, attitudes.
These correspond to the types of learning objectives shown in the Activity and Objectives Matrix
on pages 117-118 Gagne's theory states that different types of learning require different types
of instruction. It also states that different internal and external conditions are necessary for each
type of learning. For example, for cognitive learning to occur (learning concepts or ideas), there
must be a chance for learners to practice developing new solutions to problems; to learn
attitudes, the learner must be exposed to a credible role model or persuasive arguments.

The following table provides examples of the types of actions or abilities associated with the five
levels of learning, and it describes some of the conditions necessary for each type of learning to

take place.

Examples of Abilities Related to Different Categories of Learning Outcomes

Learning - . -
Outcomes Examples Critical Learning Conditions
1. Draw attention to distinctive features by variations in print or
. Stating previously speech. . . . .
Verbal Information learned facts 2. Present information so that it can be made into chunks.
(Learning facts o 3. Provide a meaningful context for effective encoding of
. concepts, principles, : ;
and theories) and orocedures information.
P ) 4. Provide cues for effective recall and generalization of
information.
Discriminating among
objects. Identifying 1. Call attention to distinctive features.
concrete concepts. 2. Stay within the limits of working memory.
Intellectual Skills Defining new 3. Stimulate the recall of previously learned component skills.
(Learning visual concepts. Applying 4. Present verbal cues to the ordering or combination of
identification) single rules. Applying component skills.
combination of rules 5. Schedule occasions for practice and spaced review.
to solve complex 6. Use a variety of contexts to promote transfer.
problems.
Cognitive . |
Strategies D eveloping personal 1. Describe or demonstrate the strategy.

. ideas and knowledge . . . . .
(Comprehending to quide learnin 2. Provide a variety of occasions for practice using the strategy.
and applying facts, g ning, 3. Provide informative feedback as to the creativity or originality

. thinking, acting, and
theories, and feeli of the strategy or outcome. R
eeling.
concepts)
1. Establish an expectancy of success associated with the
Attitudes Selecting actions AN
] 9 2. Assure student identification with an admired human model.
(Influencing based on values, L . .
. ; 3. Arrange for communication or demonstration of choice of
attitudes or understanding, and personal action
opinions) feelings. 4. Give feedback for successful performance; or allow
observation of feedback in the human model.
1. Present verbal or other guidance to cue the executive
Executing subroutine.
Motor Skills performances 2. Arrange repeated practice.
involving muscle 3. Furnish immediate feedback as to the accuracy of
movement. performance.
4. Encourage the use of mental practice.
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Planning and Preparing a Learning Experience

According to Gagne, the following steps need to be thought through when designing a learning
experience:

1
2
3
4.
5.
6
7
8
9
1

Identify the types of learning outcomes.

Identify any required knowledge and skills.

Identify the internal conditions the learner must have to achieve the outcome.
Identify the external instruction needed to achieve the outcome.

Specify the learning context.

Document the learner’s characteristics.

Select the appropriate media.

Develop a motivation for the learner.

Conduct formative evaluation.

0. Conduct summative evaluation.

Gagne’s Nine Instructional Events

To optimize learning, Gagne suggests the following events of instruction be addressed when
planning and implementing a learning activity.

1.

Gain the learners’ attention. Ensures reception of coming instruction by giving the
learner a stimulus.

2. Tell learners the learning objective. Learners know what they will be able to do
because of the instruction.

3. Stimulate recall of prior learning. Learners recall of existing relevant knowledge.

4. Present the stimulus. The learning or program content is displayed.

5. Provide learning guidance. Facilitate the learners’ understanding of the material
(semantic encoding) by providing organization and relevance.

6. Elicit performance. Ask the learners to respond or to demonstrate learning.

7. Providing feedback. Instructor gives informative feedback on the learners’ performance
to correct, enhance, improve, or support the response.

8. Assess performance. Instructor requests more learner performance and gives feedback
to reinforce learning.

9. Enhance retention and transfer to other contexts. Provide varied practice to generalize
the capability.

Example

The following example illustrates a teaching sequence corresponding to the nine instructional
events for the objective.

Learning outcome (intellectual skill): Recognize an equilateral triangle:

CONOO AN =

Gain attention: show a variety of triangles

Identify objective: pose the question: What is an equilateral triangle?

Recall prior learning: review definitions of triangles

Present stimulus: show an equilateral triangle and describe its properties
Guide learning: show example of how to create equilateral triangle

Elicit performance: ask students to create five different examples

Provide feedback: check all examples as correct or incorrect

Assess performance: provide scores and remediation

Enhance retention and transfer: show pictures of objects and ask students to
identify equilaterals.
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Experiential Learning

Experiential learning is a model that can guide the design and development of
education or extension projects and is based on the assumption that people learn best
by doing. Experiential learning also includes the kind of learning people do in everyday
life free of any “planned or sponsored events.” People just reflect on things that have
happened to them or on their experiences and learn for the next time.

Most theorists agree that the learning cycle can begin at any one of the four points and
that the cycle should be considered continuous. The following figure shows the
experiential learning cycle. It consists of four distinct phases or steps, which are
described below.

Ekperience
/ (Concrete)
Apply
(Testing new situations)
Observation
Reflection

Generalize /

(Forming abstract
concepts)

Experience

This step has as much to do with the physical comfort of participants as it does-with their
motivation to learn. This step also includes making sure participants know the purpose of the
experience they are about to have. |In a written piece, it is important to tell readers up front what
they will be reading about in the paper. This would be the core learning activity whether itis a
workshop, a display, small group discussion, or computer-based learning. All that s
experienced during this time becomes data for participants to process as the learning cycle

is completed.

Reflection

After the participants have taken part in a common experience, they then think about it and
share their reactions to the experience. Often questions such as “What did or didn’t you like
about this experience?” or “How did you feel about X?” start the reflection process. This
process often gets participants to associate feelings and beliefs with knowledge.
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Generalize

This is the stage where the participants consider what other implications the learning from the
experience might have in their lives. Instead of focusing on their reactions to specific details of
the experience, they focus on the broader “take home” messages or learning that is related to
other experiences they have had. Often questions such as "What is the most important part to
you and why?” or “What main points will you remember” help participants think about the
experience in a broader context. This is an important step if there is to be a behavior change or
impact after the participant completes the experience.

Apply

Based on reflections of the learning experience and on generalizations from their own
experience, the participant now has the ability to apply the principles learned to a new situation.
So, for example, if participants have learned how to identify wetlands in one marsh system, they
will be able to identify wetlands in a different but similar marsh system. Questions such as “How
will you use this new information on your job?" or “Now what?” will help participants be able to
apply the learning in the next situation.

Experiential learning is often discussed as primarily applicable to children or youth for
environmental education. But it has influenced adult learning theory as well. The
principles include the following:

e The more relevant the information is to the participant, the more learning that will
take place.

e The more the new information agrees with and supports existing knowledge and
values, the faster the learning.

e When new information threatens what the participant already knows or values, it
is best assimilated when the participant is comfartable and is in a
secure environment.

o Self-initiated learning is the strongest in terms of remembering and
thoroughness.

If experiential learning is used as a learning design model, the role of instructor is to facilitate
learning:

Setting a positive climate for learning -
Clarifying purpose for the learner

Organizing and making available learning resources

Balancing intellectual and emotional components; of learning

Sharing feelings and thoughts with learners (but not dominating)

SR S

Key concepts about experience:
¢ Often discussed as the difference between adult learning and childhood learning.
e Experience is culturally framed and shaped. How we understand and interpret our
experience is subject to our existing values, (cultural norms, language, etc.

» The quantity or length of experience is not necessarily connected to its richness
or intensity.
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Constructivist Learning Theory

Constructivists believe that learning is an active process in which people construct their
own understanding of the world by reflecting on their experiences and build new ideas
based on their current and past knowledge. Knowledge is not independent of the
knower. The learner generates his or her own “rules” and “mental models,” which are
used to make sense of their experiences. Learning becomes a process of adjusting the
mental models to accommodate new experiences.

Guiding principles:

1. Learning is a search for meaning, so as instructors we should be focusing on the
learners rather than the subject or lesson to be “taught.” We should encourage
learners to discover principles by themselves.

2. In true learning, individuals construct their own meaning, not just memorize the
“right” answer or regurgitate someone else’s meaning. As instructors we should
provide feedback to the learner on the quality of their learning, making the
assessment part of the learning process.

3. Learning is a social activity, and it is built on language. ltis connected with the
people around us: our teachers, our parents, our colleagues, and even the
people next to us at an exhibit. As instructors, we should use teaching strategies
that encourage interactions with others, such as conversations, open-ended
questions, and extensive dialogue among learners.

4. We cannot separate learning from our lives. Individuals do not learn isolated
facts and theories. We learn in relationship to what we already know, what we
believe in, our prejudices, and our fears. As instructors, information and
experiences should be facilitated in a way that builds on what the student already
knows.

5. Learning takes time. For significant learning to take place, learners need to think
about and reflect on their experiences and new knowledge, play with them, revisit
ideas, and try them out. As instructors, we should pose complex realistic
problems that are personally meaningful to the learner.

Constructivist Jerome Brunner believes that effective instruction should address four
major aspects of learning:

o The learner’s predisposition towards learning (motivation)

e The way to structure the knowledge so it can be most easily grasped by
the learner (relevancy)

e The most effective sequences in which to present the information (usually
large concept, then move to details)
e The nature of rewards and punishments (minimize risk of failure)
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Activity

Each group will be assigned one of the learning theories above. In small groups, review
and discuss the information about that theory. Discuss the following:

Adult Learning Activity

e Describe and demonstrate the main
points of the theory.

e Discuss the theory’s:

- strengths
— limitations

NOAA Coastal Services Center
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Small groups will prepare a short presentation on their Jearning theory to present to the
whole group. Each group will have approximately 10—15 minutes to “teach” the rest of
the workshop participants about the group’s theory.
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Activity
Take the quiz on the following pages to determine your learning style.

Discuss how the results apply to your teaching style.
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LEARNING STYLES INVENTORY

Instructions:

The Learning-Style inventory describes the way you learn and how ypu deal with ideas and day-to-day situations in
your life. Below are 12 sentences with a choice of four endings. Rank the endings for each sentence according to how
well you think each one fits with how you would go about learning something. Try to recall some recent situations
where you had to learn something new, perhaps in your job. Then, using the spaces provided, rank a “4™ for the
sentence ending that describes how you leam best, down to a “1” for the sentence ending that seems least like the way
you would leam. Be sure to rank all the endings for each sentence unit. Please do not make ties.

Example of completed sentence set:
>

O. When | learn: ﬂ I am happy. [ 1am fast. Z lam logical. > 1 am careful.

F w T D
1. Whenl leam: I like to deal with I like to watch I like to think I like to be doing
my feelings. and listen. about ideas. things.
2. lleamn best when: I trust my hunches I listen and watch [ rely on logical I work hard to
and feelings. carefully. thinking. getting things
done.
3. Whenlam I have strong I am quiet and I tend to reason I am responsible
learning: feeling and reactions. reserved. things out. about things.
4. llearn by: feeling. watching. thinking. doing.
5. When I leam: I am open to new I look at all sides I like to analyze I like to try things
experiences. of issues. things, break them out.
down into their
parts.
6. When I am I am an intuitive ____l'am an observing [ am a logical I'am an active
leaming: person. person. person. person.
7. Ilearn best when: personal observation. rational theories. a chance to try out
relationships. and practice.
8. When | learn: [ feel personally [ take my time I like ideas and I like to see results
involved in things. before acting. theories. from my work.
9. llearn best when: I rely on my [ rely on my I rely on my ideas. 1 can ty things
feelings. observations. - out for myself.
10. When [ am [ am an accepting Iam a reserved I 'am a rational I am a responsible
learning: person. person. person. person.
11. When [ learn: I get involved: I like to observe. I evaluate things. I like to be active.
12. 1 learn best when: [ am receptive and 1 am careful. I analyze ideas. I am practical.
open-minded.
Total columns: F w T D

Place the totals from the columns in the appropriate circles below and subtract (it is possible to have a minus number).

QQ

T F Box A D

Transfer numbers from these boxes to the same boxes on the next page.

Box B

- IS PRI SEV - “rermrmt s A e et ey e e e
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. feeling
Dynamic . o
e Asks “What can be done 1A Innovative/lmaginative
with this?” (Find # on e Asks “Why are we doing this?”
o Likes risks, change, action. the line) e Likes discussions.
¢ Wants to carry out plans. e . Give these people a reason.
e Works in verbal reports. ¢ They want the big picture.
-12
-8
-6
-4
2
-1
0
1
2
doing A 1 B
< 2
177 13 10 8 7 6 5 3 2 1 0 2 -3 4 -5 -7 -1
A 2 watching
5
6
7
8 -
10
11
13
16
Analytical
Common Sense \4 e Asks “What are we doing?”
e Asks “How does this work?” e Likes information.
e Likes to look for a single, thinking « Loves charts and graphs.

correct answer.
Needs hands-on experience.
Practical application of ideas.
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Wants to know what the
experts think.

Prefers lead time and clear
expectations.
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Descriptions of Learning Styles

Dynamic

Asks “What can be done with this?"

Prefers lack of structure, creates own
through experimentation.

Gets involved with lots of new activities —
good starter.

Gets others’ opinions, feelings,
information, depends on them.

Operates on trial and error, “gut” reaction.
Dislikes routine.

Involves and inspires other people.

Can be impulsive.

Enthusiastic, stimulating, ambitious,
dramatic, friendly, accommodator.

Innovative

°

Asks “Why or Why Not?*

Sees lots of alternatives — the whole
picture — “Gestalt.”

Prefers atmosphere of high involvement,
creates own structure through struggle
with|ideas.

Oriented to relationships with people.
supportive.

Good at seeing, imaging self in different
situations.

Likes assurance from others.

Timing is important, cannot be pushed
untiliready.

Creates with emotions, interest.
Imaginative, diverger, supportive, depend-
able, willing, agreeable.

Common Sense

Asks “How does this work?"
Needs direct, hands-on experience.

Function through inferences drawn from
experiences.

Likes to be in control of the situation.
Speculates on alternatives.

Works at probabilities and testing them
out, comtng to conclusions.

Have limited tolerance to “fuzzy” ideas.
Prefers sensory stimuli.

Independent, practical, decisive, strong-
willed, efficient, converger.

NOAA Coastal Services Center

Analytical

Asks “What are we doing?”
A good theory builder, planner.

Prefers systematic structure, subdued
emotional climate. -

Less|interested in people than ideas
and concepts.

Individually thinks through ideas and
designs a plan or model in an organized
way.

Reacts slowly and wants facts.

Need to know what the experts think.
Pushes mind, analyzes ideas, critiques.

Rational, logical, orderty, exacting,
persistent, assimitator.
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Adult Learning Principles

The following list of adult learning principles draws on ali three of the previous theories.

This list is intended to be used as a|quick reference for review as projects are developed.

It will help to ensure that projects are designed in a manner that is most conducive to learning
for your audience.

ADULT MOTIVATION AND RETENTION

e Adults prefer to determine their own learning experiences.

¢ Adults are motivated to learn when THEY identify they have a need to learn.

o Adults are motivated by societal or professional pressure that requires a particular
learning need.

e Adults can be motivated to learn when the benefits of a learning experience
outweigh the learner’s resistance.

e Adults use their knowledge from years of experience as a filter for new information
and don’t change readily.

e Adults learn best from their own experiences.

e An adult's experience is a filter that can function as a catalyst or barrier to learning
something new.

o Ninety percent of what adults learn and retain in long-term memory is tied to
previous learning (“Velcro” learning).

o Adults like tangible rewards and benefits from training.

ADULT METHODS OF TRAINING - e

e Some adults like some lectures. All lectures won't be liked by all adults.

o Adults like small group discussion.

e Adults enjoy practical problem solving. Adults want practical answers for
today’s problems.

e Adults retain learning that they discover and forget much of what they are told.

e Practice is a part of the learning process, not the result of it.

¢ Assess, don't assume.

ADULT LEARNING ENVIRONMENT

e Adults hate to have their time wasted.

e Adults like physical comfort.

o Refreshments and breaks establish a relaxed atmosphere and convey respect to
the participants.
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NOTES
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Sequence the use of the various methods to ensure even flow, and varied levels
of participation

Materials, activities, and information must be presented to the audience in a
logical sequence.

The sequence of events in a project is important to ensure that new information, ideas,
and skills are presented in a logical manner. Two tools for helping to organize and
sequence the content of training projects'are presented on the following page: the
Methods Variety Scale, and Process Agendas.

Methods Variety Scale

One consideration in sequencing the presentation of information, activities, and
materials is that of level of participation. Learners’ or participants’ involvement level
should vary about every 15 minuﬁas to maintain their maximum attention. The following
scale can be used to “map out” the audience participation level to ensure maximum
involvement and variety of methads.
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Project Design and Evaluation _ ADDIE 120

NOTES
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METHODS VARIETY SCALE

Directlons: Plot learners level of
participation. Does activity vary
every 15 minutes? Is the learner's
participation over the level of 5 at
10
o

least once an hour?
Structured
Experience

Return
Demonstration

Self

Assessment
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Project Design and Evaluation ADDIE 123

Agenda Development

Developing an agenda for project activities is one way to ensure the proper sequencing
of events and activities in a way that is logical and that allows a progression of
information dissemination or instruction to proceed from the simplest building blocks to
the most complex, or in the appropriate chronological order.

Value of a Process Agenda:

e Clarifies which tasks, information, and issues must be presented

o Puts these into a logical order

o Links learning objectives and specific activities, materials, or outputs

o Helps to identify how much time will be needed to adequately achieve the objective
e Provides an outline for designing, conducting, and reporting on evaluation

The process agenda should identify the specific topic or item to be addressed, the
learning objective(s) related to that topic, and the specific activities that will be used to
achieve that objective.

Breaking down activities into their simplest parts and providing detailed descriptions of
them also gives the project developers a “reality check” on the amount of time it will take

to adequately complete the activities needed to achieve the objectives.

Finally, the process agenda identifies who is responsible for each action and what
equipment, materials, and supplies are needed.

A portion of the PROCESS AGENDA that is being used for this training is shown on the next
page. :
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DRAFT Course Process Agenda
DAY 1 Topic, objectives, and activities Materials and
trainer info
Time
8:30 Introduction, workshop overview and objectives
Objectives: Know other participants, workshop objectives, logistics, | Sacheen and
and the importance of proper project design and evaluation. Ann
Activities: Manuals, data
1. Welcome participants, thank hosts, “housekeeping.” (5) projector, ppt
2. Overview of course and objectives. Why bother? Legislation and | presentation,
Total personal/project benefits. Emphasize importance of evaluation as limes, timer
time = part of each step in the project design process, notjust an “add on”
40 activity) (10)
minutes | 3. Ice-breaker activity (identify your lime) (25)
9:10 Instructional Design Theory Ann
Objectives: Understand the “big picture” of instructional design
theory (what it is, what it entails). Correctly identify and describe the | Manuals, data
steps in the ADDIE model. projector, ppt
presentation,
Activities: instructional
1. Review and discuss instructional design definitions [in manual. design graphic
(10)
2. Present each step of ADDIE (what the step is, what activities and
outputs would occur in each step, all the types of “e’'s”, and what
Total type of evaluation would occur at each step (needs assessment,
time = formative, summative) (15)
35 3. Fill'in the blanks on the diagram of the instructional design cycle
minutes | in the manual. Review. (10).
9:45 Needs Assessment Sacheen
Objectives: Describe where needs assessment (NA) fits in the
process of program and project planning; know the benefits of Manuals, data
conducting a needs assessment; state the 12-step process for projector, ppt
conducting needs assessments; know the goals and objectives of presentation,
NAs and how these differ from project goals and objectives. instructional,
sample NAs
Activities:
1. Discussion: What is an NA? (relationship to evaluation/type of -
evaluation—front end vs. others—define them and their use) Why
and when do we do them? Review NA definitions and|discuss. (20)
2. Present context — when NA happens. (5)
Total 3. Present and discuss the 12-step process for conducting an NA.
time = Focus on the planning phase. (10)
45 4. Discuss the goals and objectives of an NA. Compare and
minutes | contrast these to project goals and objectives (10)
10:30 Break
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