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How to Use — Checklist: The 
Pathway 

A companion guide to Checklist: The Pathway, steps 
for staying out of the weeds in any data analysis 

 

 

Karen Grace-Martin 

 

 

Use the checklist and this guide to help you plan and efficiently implement any statistical model. 

Completing the steps, in this order, will keep you from running the wrong analysis, having to redo 

work, making the analysis more complicated than needed, or wasting a lot of time running analyses 

that don’t help. 
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Part 1: Define and Design 

In the first part, you need to get very clear on the purpose of the analysis and the context for it.  

1. Write out research questions in theoretical and operational terms 

Every analysis should answer a research question or support another analysis that does. For each 

research question, write it down in both theoretical and operational terms. For example, let’s say you 

are interested in the relationship between poverty and health. 

Theoretical research question:  Does poverty help predict physical health, after accounting for 

demographic factors? 

Operational research question: Do people living in households with incomes below the poverty line 

have a lower mean physical health score than people in households above the poverty line, controlling 

for age, education level, race, ethnicity, and sex? 

2. Design the study or define the design 

Depending on whether you are collecting your own data or doing secondary data analysis, you will 

either design the study yourself or you will define the design that resulted in the data you have. Either 

way, you need a clear idea of the design.  Design issues are usually about randomization and sampling. 

These include issues like: 

 Sampling: simple, stratified, convenience, matching, clustering 

 Restrictions on randomization: blocking, order 

 Co-occurrence of conditions: nested and crossed factors 

 Independence: matching, clustering, repeated measures, longitudinal 

 Measurement of predictors: fixed vs. random, time-varying covariates 

3. Choose the variables for answering research questions and determine their level of 

measurement 

It’s absolutely vital that you know the level of measurement of response and predictor variables. You 

may not know them all yet. Just get as clear as you can. Level of measurement of the predictor 

variables determines the type of information you can get from your model. The level of measurement 

of the response variable narrows down the family of models for which assumptions will be met (along 

with any design issues, which you figured out in Step 2). 
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You may discover later on your data don’t fit the assumptions of the model you chose.  You’ll be able 

to fix that later.  At this point we’re trying to define the variables clearly so we know which general 

family of models to pursue. 

Some common response variable types that each lead to a different family of models: 

 Continuous, numerical, and unbounded 

 Binary 

 Multinomial 

 Ordinal 

 Discrete counts 

 Time to Event 

 Censored or Truncated 

 Proportions 

4. Write an analysis plan 

For each research question, write out the analysis. To choose the appropriate analysis, consider the 

type of research question, taking into account the design and the level of measurement of the 

variables. 

It is not set in stone and you will make adjustments as you progress. Some adjustments are big. But it 

needs to be a reasonable plan, based on what you know at this point.  

5. Estimate sample size 

The sample size calculation depends on the analysis you are planning to run, so you can’t do it before 

step 4 is completed. 

The results of this step could send you back to earlier steps if it becomes clear that you won’t be able 

to obtain (or don’t have in your secondary data set) the number of subjects you need. 
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Part 2: Prepare and explore 

6. Collect, code, enter, and clean data  

This is many months (or years) of work in one step.   

If you are collecting your own data, you do this now, as well as the coding of any variables, and 

entering and cleaning data.  Most applicable to the modeling are setting up the data and cleaning data. 

The data analysis plan you created will help guide you to figure out how to code the data. Cleaning is 

especially important and can take much longer than expected. 

7. Create new variables 

It’s rare for a data set to have every variable ready for analysis in its final form. More often you have to 

create and validate the variables you need from others in the data set. 

This can be as simple as creating change scores by subtracting two variables or as complicated as 

creating indices with factor analysis or latent class analysis. This is also where you assess the reliability 

and validity of any indices you create. 

8. Run Univariate and Bivariate Statistics 

This one is relatively simple. For any variable you plan to use, run both univariate and bivariate 

descriptive statistics and graphs. These are not to create final tables or graphs for your publication. It’s 

to help you understand the distributions and relationships of your variables. 

The results could send you back to a previous step, so stop and think about that now. This is also a 

good time to think ahead to the steps coming up. For example, did you see any unanticipated data 

issues or likely problem with assumptions? Yes, you’re going to do a formal check later on, but if any 

red flags come up now, deal with them now.  

Once again, you may find something here that sends you to re-write your analysis plan. 

9. Run an initial model 

Once you know what you’re working with, run the model listed in your analysis plan.  In all likelihood, 

this will not be the final model. 

But it should be in the right family of models for the types of variables, the design, and to answer the 

research questions.  You need to have this model to have something to explore and refine. 
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Part 3: Refine the model 

10. Refine predictors and check model fit 

How you approach this step will depend a lot on the type of model you’re using and on how 

exploratory or confirmatory your research question is. You’ll do a lot more model-building in 

exploratory, predictive models than you will for models that are testing very specific explanatory 

hypotheses. 

11. Check model assumptions 

Once you have refined the predictors to a reasonable degree, and gotten close to a final model, check 

assumptions. 

If you have already considered the design and the types of variables when you planned and ran the 
initial model, testing assumptions will be about refinement.  It’s when you skip those steps that big 
surprises show up here. 
 
The specific assumptions depend on the specific type of model. 

12. Check for and resolve data issues 

This is where you check for unanticipated data issues that can affect the model, but are not exactly 

assumptions.  Once again, you will have been looking for these issues back in step 8, and even thought 

about which ones were likely back in step 4. Now you do the formal check, particularly for those that 

can only be checked within the context of the model.  

They include: 

• Small Samples 

• Multicollinearity  
• Outliers and Influential Points 

• Missing Data  
• Truncation and Censoring 

• Complete separation 

• Zero cell counts 

• Excess Zeros 
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Part 4: Answer the Research Question 

13. Interpret Results 

Before you can communicate your results, you need to understand them. What do the model results 

say about your research question?  

Not surprisingly, you may find something here that sends you back to previous steps to refine the 

model. 

14. Communicate results 

Now that you understand the answers, it’s time to communicate them to others. Whether you’re 

writing a journal article, putting together a presentation, or writing a report to your manager, 

communicating what you found is one of the hardest and most important steps. 
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Resources to learn more: 

For more detail on these steps view our free webinar recording: The Pathway: Steps for staying out of 

the weeds in any Data Analysis. 

We understand that doing each of these steps isn’t easy and you are likely to need more training. So 

we’ve set up a low-cost program, Statistically Speaking, to assist you. It includes both practical trainings 

and access to statistical consultants to get help as you learn and implement.  

The program has over 95 90-minute trainings called Stat’s Amore Trainings, and we add another each 

month. Here are just a few resources that can help you with each step. 

 

2. Design the study or define the design 
Elements of Experimental Design 
Classic Experimental Designs 
A Gentle Introduction to Propensity Score Adjustments and Analysis 
(Just About) Everything You Need To Know Before Starting a Survey 
Difference in Differences 
 

 
3. Choose the variables and determine their level of measurement 
Determining Levels of Measurement: What Lies Beneath the Surface 
 

 
4. Write an analysis plan 
Types of Regression Models and When to Use Them 
Writing Study Design and Statistical Analysis Plans 
 
 

5. Estimate sample size 
The Fundamentals of Sample Size Calculations 

Power Analysis and Sample Size Determination Using Simulation 

 
  

https://www.theanalysisfactor.com/
https://thecraftofstatisticalanalysis.com/webinar-recording-signup/?cosid=601
https://thecraftofstatisticalanalysis.com/webinar-recording-signup/?cosid=601
https://www.theanalysisfactor.com/elements-experimental-design/
https://www.theanalysisfactor.com/classic-experimental-designs/
https://www.theanalysisfactor.com/december-2015-membership-webinar-propensity-score-matching/
https://www.theanalysisfactor.com/member-everything-need-to-know-before-starting-survey/
https://www.theanalysisfactor.com/member-everything-need-to-know-before-starting-survey/
https://www.theanalysisfactor.com/difference-in-differences/
https://www.theanalysisfactor.com/levels-of-measurement/
https://www.theanalysisfactor.com/member-types-regression-models/
https://www.theanalysisfactor.com/study-design-statistical-analysis-plans/
https://www.theanalysisfactor.com/june-2018-fundamentals-sample-size-calculations/
https://www.theanalysisfactor.com/august-2018-power-analysis-and-sample-size-determination-using-simulation/
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6. Collect, code, enter, and clean data  
Using Open Data in Research  
Data Cleaning 
 
 

7. Create new variables 
Inter-Rater Reliability 
Item Response Theory and Rasch Models 
Exploratory Factor Analysis 
Confirmatory Factor Analysis 
Practical Advice for Establishing Reliability and Validity 
Latent Class Analysis 
 

 
8. Run Univariate and Bivariate Statistics 
Measures of Association: Beyond Pearson’s Correlation 
Practical Suggestions for Improving Your Scatterplots 
Preparing to Use (and Interpret) a Linear Regression Model 

 
 
9. Run an initial model 
A Gentle Introduction to Multilevel Models 
ANCOVA (Analysis of Covariance) 
MANOVA 
A Predictive Modeling Primer: Regression and Beyond 
Generalized Linear Models 
Logistic Regression for Count and Proportion Data 
Analysis of Ordinal Variables — Options Beyond Nonparametrics 
Count Models 
Introduction to Time Series Analysis 
Classification and Regression Trees 
Introduction to Structural Equation Modeling 
Mediation 
A Gentle Introduction to Generalized Linear Mixed Models 
Cox Regression 
 
  

https://www.theanalysisfactor.com/
https://www.theanalysisfactor.com/open-data-in-research/
https://www.theanalysisfactor.com/data-cleaning-how-to-training/
https://www.theanalysisfactor.com/member-inter-rater-reliability/
https://www.theanalysisfactor.com/member-item-response-theory-rasch/
https://www.theanalysisfactor.com/member-exploratory-factor-analysis/
https://www.theanalysisfactor.com/member-exploratory-factor-analysis/
https://www.theanalysisfactor.com/member-cfa/
https://www.theanalysisfactor.com/advice-for-establishing-reliability-and-validity/
https://www.theanalysisfactor.com/advice-for-establishing-reliability-and-validity/
https://www.theanalysisfactor.com/member-latent-class-analysis/
https://www.theanalysisfactor.com/member-latent-class-analysis/
https://www.theanalysisfactor.com/member-measures-association-pearson-correlation/
https://www.theanalysisfactor.com/member-measures-association-pearson-correlation/
https://www.theanalysisfactor.com/improving-scatterplots/
https://www.theanalysisfactor.com/linear-regression-model-preparation-use-interpretation/
https://www.theanalysisfactor.com/introduction-to-multilevel-models/
https://www.theanalysisfactor.com/member-ancova/
https://www.theanalysisfactor.com/member-manova/
https://www.theanalysisfactor.com/predictive-modeling-primer-regression-and-beyond/
https://www.theanalysisfactor.com/generalized-linear-models/
https://www.theanalysisfactor.com/logistic-regression-for-count-proportion-data/
https://www.theanalysisfactor.com/member-analysis-of-ordinal-variables-options-beyond-nonparametrics/
https://www.theanalysisfactor.com/member-count-models/
https://www.theanalysisfactor.com/member-introduction-time-series/
https://www.theanalysisfactor.com/classification-and-regression-trees/
https://www.theanalysisfactor.com/member-introduction-stuctural-equation-modeling-2/
https://www.theanalysisfactor.com/member-mediation/
https://www.theanalysisfactor.com/member-generalized-linear-mixed-models/
https://www.theanalysisfactor.com/member-cox-regression/
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10. Refine predictors and check model fit 
Hierarchical Regression for Model Building 
The LASSO Regression Model 
Model Building Approaches 
Goodness of Fit Statistics 
A Gentle Introduction To Random Slopes In Multilevel Models 
 

 
11. Check model assumptions 
The Multi-Faceted World of Residuals 
Using Transformations to Improve Your Linear Regression Model 
 

 
12. Check for and resolve data issues 
Missing Data 
Multiple Imputation for Missing Data 
Multicollinearity 
Outliers and Influential Points 
Working with Truncated and Censored Data 
Small Sample Statistics 
 

 

13. Interpret Results 

Interpretation of Effect Size Statistics 

Using Excel to Graph Predicted Values from Regression Models 

Marginal Means, Your New Best Friend 
Interactions in ANOVA and Regression Models, Part 1 and 2  
The Anatomy of an ANOVA Table 

 

14. Communicate results 

Writing Up Statistical Results: Basic Concepts and Best Practices 

Communicating Statistical Results: When to Use Tables vs Graphs to Tell the Data’s Story 

Reporting Structural Equation Modeling Results 

How to Avoid Some Common Graphical Mistakes 

An Introduction into the Grammar of Graphics 

Explaining Logistic Regression Results to Non-Researchers 

 

https://www.theanalysisfactor.com/
https://www.theanalysisfactor.com/member-hierarchical-regressions/
https://www.theanalysisfactor.com/member-lasso-regression-model/
https://www.theanalysisfactor.com/member-webinar-model-building-approaches/
https://www.theanalysisfactor.com/goodness-of-fit-statistics/
https://www.theanalysisfactor.com/random-slopes-in-multilevel-models-training/
https://www.theanalysisfactor.com/member-multi-faceted-world-residuals/
https://www.theanalysisfactor.com/member-using-transformations-improve-linear-regression-model/
https://www.theanalysisfactor.com/missing-data-training/
https://www.theanalysisfactor.com/multiple-imputation-missing-data/
https://www.theanalysisfactor.com/member-multicolinearity/
https://www.theanalysisfactor.com/member-outliers-influential-points/
https://www.theanalysisfactor.com/member-working-truncated-censored-data/
https://www.theanalysisfactor.com/member-small-sample-statistics/
https://www.theanalysisfactor.com/interpretation-of-effect-size-statistics/
https://www.theanalysisfactor.com/member-excel-predicted-values-regression/
https://www.theanalysisfactor.com/member-marginal-means-your-new-best-friend/
https://www.theanalysisfactor.com/member-interactions-anova-regression-part1/
https://www.theanalysisfactor.com/anatomy-of-an-anova-table/
https://www.theanalysisfactor.com/writing-up-statistical-results-basic-concepts-best-practices/
https://www.theanalysisfactor.com/member-communicating-statistical-results/
https://www.theanalysisfactor.com/reporting-structural-equation-modeling-results/
https://www.theanalysisfactor.com/avoid-common-graphing-mistakes/
https://www.theanalysisfactor.com/grammar-of-graphics-introduction/
https://www.theanalysisfactor.com/explaining-logistic-regression-results/

