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Putting The Research Design All Together: 

The Design Matrix
Overview of the Research Process:

You began with a statement of an issue or a problem, an area of concern that will be the focus of your research.  You want to state it succinctly and why this research is important.

That morphs into a research question (or a few big research questions).  Often the question you started with is not the one that you wind up using in your research. 

Working from the large question, you will typically discover a number of embedded questions.  Each question should be clear, specific, focused, and fair (do not ask biased questions!). Sometimes your questions might be those that a reported would use:  who, what, how, to what extent.  Other times, you might be looking at relationships. Sometimes it is in terms of associations:  what factors are associated youth who use illegal substances?    Alternatively, you might be asking an impact question: What is the long-term impact (effect) of Head Start in terms of children’s academic performance? On rare occasions, you might be testing a theory: If Maslow is correct, then people are most motivated by opportunities to “self-actualize” than by money, once their basic monetary needs are satisfied.

Once you nail down your research questions, you have to think about design (whether you can control the treatment and/or have a comparison group, if needed), operational measures, identify the sources of information, data collection strategy (and instruments), and sampling (if needed). 

The research proposal provides the essential roadmap. It is harder than most people think and often takes more time than collecting the data.  

Remember: most mistakes in any research project occur in the planning (biased questions, using elastic yardsticks, not gathering the actual data needed to answer the question, not controlling for rival explanations, generalizing from non-random samples, etc) and no amount of fancy statistical techniques can save it.

“If you don’t know where you are going, you can wind up anywhere.”

The Design Matrix

The design matrix is a tool that can help you stay focused so you don’t wander in the research field for longer than necessary.  The design matrix is a visual way to map your evaluation plan.  Some people find it helpful since it focuses attention on each of the major research components.   

It is a visual way of making sure you have worked every question through each of the planning steps and enables you to keep track of all the tasks necessary to answer you questions.  It is unlikely that you will have all the information you need as you go through each step of the evaluation planning process.  As you get new information, you may have to revise some of your initial ideas and approaches.  The design matrix is described below.

It does take a while to fill in all the columns since not all the information you need to know is available to you at the outset.  This is a common experience.  You will find that planning is an iterative process (that is, there are a lot of “do-overs” and starting again).  Sometimes you will run into dead ends (information you thought should be available is not available) or the best ways are not appropriate or practical for a variety of reasons. 

Remember: No one gets it right the first time—not even those of use who teach research.  Designing a research study is a process and one must remain flexible and creative as you work it through.  All of the issues have to be determined before data collection can actually begin.

The mantra here is “Ready, Aim, Fire,” not the often-preferred style of “Ready, Fire Aim!”  This is always obvious when people do not have a clear research question but are already talking about doing a survey or a focus group. The choice of data collection should flow from the research question and the situation.

Planning is a process and the design matrix is an on-going process until all the details have been worked out.

This matrix is also useful helpful when you are analyzing research reports and articles.  It provides a way to map exactly what they did and how they did it.  It enables you to make sure everything connects—and most especially, whether they have in fact answered the research question they started with.

Guide for Using the Design Matrix:

For each question, complete all the columns.  You want one row for each question.  You may find that you have 6 major questions.  Great!   Your design matrix would have 6 rows which specifies how you plan to design your research for that questions, the measures that you want to collect, identification of where that information resides, how you will collect and analyze that data.  Initially, you may have a general idea of where the data resides.  As you develop your plan, you may find out that some of your assumptions were incorrect.  Alternatively, you may be able to state very specifically where the data is: for example, agency report # 21 issued May 2006 has the data you need.

The comment section may be helpful to you to keep track of unresolved issues, concerns you have as you go along, names of contacts that might be helpful.  Use it in any way that helps you.

This is generic format.  You can change it to fit your style and interests.  

The Last Stop: Reviewing Your Plan

One essential step in doing research is developing the plan—deciding on the questions you will answer, choosing an appropriate design for the question and situation, determining how you will construct the measures, locating likely sources of information and data, deciding on the data collection strategy, sampling, and likely data analysis techniques. Once your plan is complete, you want to make sure all of the pieces connect and actually will give you the best chance of obtaining the data necessary for you to evaluate a program. 

Pre-testing is essential.  Every data collection instrument and procedure must be pre-tested.  You wanted to find out if anything is not going to work before you begin to actually collect data.  

When pre-testing a data collection instrument, have several people use it in a real setting; then compare what they have found.  If your instrument is clear, they will have collected the same data in the same way.

When pre-testing a survey or focus group, conduct them as if they were real.  This means that a person being interviewed or being asked to complete a mail survey would actually go through the entire survey as if were the real thing.  Afterwards, you will want to have them tell you what worked and what didn't; what was clear and what wasn't.  You can ask them how they might fix some of the problems they found and what questions should be asked.  Similarly, conduct one or two focus groups with a small group of the people that are likely to be in your study. Go through the entire process.  Again, at the end, ask them for feedback and suggestions.

You may also find it helpful to have experts review your plans and instruments.  They can provide useful feedback and suggestions.

Lastly, have a cold reader review your surveys to make sure they are clear, grammatically correct and error free. You will be too close to it to find typos. 

The All-Purpose Handy Dandy Generic Design Matrix 

	Design Matrix: PLANNING Your Research

	Questions
	Sub-Questions
	Design
	Measures
	Source of Information
	Data Collection
	Sample
	Analysis
	Comments

	What is the program doing?

Is the program doing meeting its targets?

What are the costs and benefits?

What are the supports and barriers?

What is the impact of the program?
	Who?

What?

Where?

When?

Why?

How ?

How much?

How many?

Meeting target or criteria?

Results?

Impact?
	Non-experimental

Quasi-Experimental

Time-series

 Cross-sectional with statistical controls

Experimental

Case study


	Policies  Regulations Amount (Counts)  of:           Money

   People

   Products

   Services

Rates

Percents

Ratios

Means

Test scores

Behaviors

Perceptions  Opinions

Changes over time

Comparison

Years/time to be included
	Documents

Budgets

Records

   Files

   Computers

   Reports

Physical     Environment

Other studies

People

 Key players

 Implementers

Beneficiaries

Citizens

Customers

Experts
	Literature             Review

Review studies

Gather available data

Data Collection    Instrument

Observe

Participant            Observation

Meta-analysis

Tests

Interviews

Surveys

Focus Groups

Expert Panel

Verify data protocols
	Census

Sample:

 Random

Simple, stratified, multi-stage

 Non-          Random

Convenience Judgmental Snowball

Select Cases 

  Best

 Worst

 Typical

 Mixed

Convenient
	Quantitative:

Frequencies

Percentages

Crosstabulations

Cost/Benefit

Time-series

Before and After      comparisons

Correlation

Regression

Tests for statistical     significance

Graphical Information (GIS)

Qualitative:

Description

Narrative               summary

 Themes

 Patterns


	Criteria-available, asserted,

 or not available

Problems with the Data

Census or Sample

Random or non-random

Site Selection Criteria

Time Constraints

Potential Problem

Things Yet to be                                               

 Determined

Unresolved Issuers

Limits/Weaknesses of Strategy

	This Column may vary - may be global or highly specific
	Sequence in logical order

Nest questions where applicable

Make sure each question asks only one question
	
	Initial matrix will be general

Later matrix should be specific

     -Names and Titles

     -Specific Files

     - Specific Agencies
	Tasks Are Actions You See Yourself Doing
	Initial Matrix Will be general

Later Matrix Should be Specific

Will Form the Framework for Your Analysis Plan


Case: Evaluation the Education Program

A country has instituted a teachers college in hopes of improving the quality of teachers. The larger goal is to increase the number of trained teachers in the primary schools and improve the quality of the teaching in the primary schools.

Issue: How has the program worked in terms of improving the quantity and quality of primary teaching?

It helps to break this down and constructing a model helps.  

Create a teachers college---( graduates trained teachers -( hired in the primary schools -( improve the teaching-( better performance by students

This is the linear model.  First there is the question of whether the teachers college are attracting students. Then there is a question of whether most are completing the program. Next we want to know, of those that graduate, are they being hired by the primary schools in that country?  

Lastly, we have the big so what—does this make a difference?

The assumption here is that the teachers are in fact well trained and have sufficient resources to be successful at the local primary schools.  If so, does having the trained teachers make a difference in terms of academic performance of the students?

The design matrix shown below looks at each of the 4 research questions and maps out the plan for answering each one.

How it Can be Used:  Example—evaluating the Education Program: 

Issue: How has the program worked in terms of improving the quantity and quality of primary school teaching?

	Questions
	Sub-Questions
	Type Question
	Design
	Measures
	Data Sources
	Sample
	Data Collection
	Data Analysis
	Comments

	1.  Is the teacher college (TC) being fully used?
	Has it met its goal of 540 students per year?


	Normative
	One-Shot
	Number of students enrolled at each level
	College records, admissions data
	Census: all years.

School has been operating for 10 years.
	Data collection instrument (DCI):  school records
	Comparison:  actual number against criteria of 540 enrolled each year
	Full or part-time students?  How are part-time students counted?



	2.  How many graduate or             drop out each year?
	
	Descriptive
	Time Series
	% of cohort who graduate over time

Number and percent who drop out each year
	College records
	Census: all years


	Data collection instrument: school records
	Trend analysis: Number and percent each year
	Need to establish a cohort.  Students may start at the same time but finish at different times. Might want to compare the TC to other comparable colleges.

	3.  What proportion of graduates are hired by local schools?
	
	Descriptive
	One-shot
	Percent of graduates who are hired by local schools
	Maybe school records.

Maybe graduates

Maybe local primary schools
	Census

Census or sample

Cluster sample
	DCI if data is available in school records.

Mail survey to graduates to see where they are.

DCI or survey of primary schools
	Trend analysis:  Number and percent hired by local schools

Proportion of teachers at primary schools who are graduates of TC; number hired each year
	Does it matter if they are hired right away, within the first year after they graduate, or several years after they graduate?

Do we care whether they remain employed?

	4.  Are students in primary school performing better?
	a.  Are test scores improving?

b.  Are more students going on to secondary schools

c.  Do school officials see a difference in the performance of graduates?


	a. Impact

b. Impact

c. Descriptive
	Before/After or Times Series or Correlational design

c. One shot
	a. Standardized test scores; grades

b. Number & % going on to secondary schools

c. Perceptions of performance
	a. Available data

b. Available data

c. School officials
	a. Census

b. Census

c. Census or sample (random or judgmental)
	a.  DCI

b.  DCI

Interview, focus groups or surveys
	a. comparison of test scores, trends over time 

b. trend analysis; enrollments in secondary schools before and after the TC

c. % distributions if quantitative
	a. If no central data, then would have to go out to schools.

c.  Is it possible to obtain performance evaluations of teachers and compare TC graduates with other teachers?


Another Research Project: Human Resources Management (HRM) Principles and Practices for the 21st Century:

  Implications for the Civil Service 

This is the start of policy analysis.  The problem is a general sentiment that the civil service is broken and outdated.  The questions to be considered are: What principles and values ought to guide the Federal Civil service, what practices can be applied, and what are the supports and barriers to making that change. 

This is a modified design matix.

	Question
	Sub-question
	Who has data?
	Approach
	Comments

	1.  What are the principles and values that ought to underlie the way the federal government manages employees.   


	1a.   What are the principles used by leading edge companies and non-federal agencies to manage their employees?
	Literature

HRM associations

HRM officials
	Literature review and summary

Interviews

Expert Panel
	Leaders and experts will provide the ideas, principles and values that have guided their actions.



	
	1b.   What are the principles used by leading edge companies and non-federal agencies for their HRM systems?
	Experts, HRM Officials

Leaders of “the best” organizations

Innovators
	Expert Panel
	Organizations must be generally regarded as “the best” in HR practices. Ideally, some balance in terms of areas. Academics and federal experts should reflect a political and philosophical balance.



	2.  What is the vision for federal HRM? 
	2a.  What is the shared vision for the federal workforce for the 21st century?
	
	Expert Panel: 
	If the CFR 5 was abolished, what should the federal civil service system look like?

What principles are essential?



	
	2b. What should the federal HRM system look like to effectively respond to the changing demands? 
	HRM officials
	Expert Panel
	

	2. What are HR practices in successful private sector companies? 
	Lessons learned responding to changing demands:  rightsizing, decentralizing, empowering employees, technology, leadership, role of managers, restructuring, 

changing role of HRM office

etc. etc.


	Literature

HRM officials
	Literature review and summary

Expert Panel
	How to implement the principles; how they actually changed their HR rules, procedures and systems and how their experiences might be translated into the federal arena.     



	4.  Which practices ought to be applied in the federal government?
	
	GAO reports

MSPB reports

OPM reports

NPR

HRM officials
	Summary of federal studies

Expert Panel: HRM officials
	What are the essential principles that should guide the way people are managed in the federal sector?

	5. What lessons can be learned about the change process?
	5a.  What supports are needed in place?  What barriers did they encounter and how did they overcome barriers?
	HRM officials

Leaders

Change experts
	Expert Panel
	What are the specific supports and barriers that currently exist for implementation into the federal government?

	6. What changes are needed in civil service law? 
	
	Lawyers

Personnel Specialists

Law
	Expert workgroup

Analysis
	What specific changes to civil service laws will be needed to implement these changes?

	7.  What changes are needed in other management systems? 
	
	Management specialists

Leaders

Change experts
	Expert workgroup
	

	
	
	
	
	


Worksheet: Exercise (Print out on 11X14 paper)

Plan Your Research

Design Matrix:  Planning Your Research
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	sub-Questions
	Design
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	Source of Information
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Variations:  Design Matrix to Summarize Articles

Reporters Model

Article citation

	Who
	What
	Where
	Why
	How
	When
	Comments

	Who, how many, how selected


	Observable measures
	Situation where research took place
	The treatment, the cause, the relationship
	Basis for sensing changes; how do you know things change 
	Procedures used.
	

	
	
	
	
	
	
	


Variations:  Design Matrix to Summarize Articles

Academic Model
	Theory
	Hypotheses
	Research Question(s)
	Measures/Variables
	Design
	Sample
	Data Collection
	C

Comments

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Variations:  Design Matrix to summarize major findings from several studies

	Study
	Theory
	Research questions
	Measures
	Design and data collection
	Findings
	Comments

	Name and date
	Theory used
	Research questions or hypotheses tested
	Measures used
	Design: experimental, quasi, or non-experimental

Data collection

Sample
	
	


Note:

Always provide full academic citation for each article.

Always indicate the page number where the information can be found in the article.

These are suggestions:  there is no one single right way:  design your own.
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