
Basic Principles of Data Visualization
Emma Perk and Lyssa Wilson Becho

DO  s  and  don  ts’’

use too much chart junk’DON   T

add unnecessary charts’DON   T

use 3D charts’DON   T

use defaults’DON   T

misrepresent your data’DON   T

use visuals for visual sake’DON   T

use diagonal text’DON   T

use a visual hierarchyDO

tell a story with your titlesDO

use labels to provide contextDO

order your dataDO

use color to call attentionDO

pay attention to alignmentDO

be specific to your audienceDO

Ann Emery’s Excel Tutorials and Blog
depictdatastudio.com/blog/

Stephanie Evergreen’s Blog
stephanieevergreen.com/blog/

ADDITIONAL RESOURCES

EvaluATE is supported by the National Science Foundation under Grant No. 1600992. Any opinions, findings, and 
conclusions or recommendations expressed on this site are those of the authors and do not necessarily reflect the 
views of the National Science Foundation.

PRESENTATION SLIDES
Slides and Handout can be accessed at:
bit.ly/fcrd-eval



Choosing the Best Chart to Communicate Your Data
Emma Perk and Lyssa Wilson Becho

Descriptive
Questions What? How much? Who? When? How frequently? Where?

Comparison
Questions How are groups different? What is the pattern? 

EVALUATION  QUESTIONS  CHART  CHOOSER

Stacked bar Stacked area Donut Column Pie 

Geographic 
map

Histogram Waterfall Icon 
array

Tree 
map

Bar Line Back to back 
bar

Slope Clustered 
bar

Lollipop Radial 
diagram

Small 
multiples

Dot 
plots

Box and 
whiskers



Longitudinal
Questions What’s happened over time? Did things improve?

Causal
Questions What’s the impact? Did this influence that? What is the relationship?

Evaluative
Questions Was it successful? How good? Did it meet the goal?

Line Area Stacked area Spark lines

Bubble Scatter Flow chart Forest plot

Bullet chart Bar with 
benchmark

Gauge Indicator icons

Indicator 1
Indicator 2

Indicator 3

Indicator 4

Ann Emery’s Chart Chooser
depictdatastudio.com/charts/

Evaluation Questions Checklist
for Program Evaluation
bit.ly/questions-checklist
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What? How?

4 Separate data from a single column into two or 
more columns (e.g., first and last names)

Use Flash Fill

Identify the outliers within a data set (e.g., dates or 
grades)

Use Data Validation function3

Identify and remove duplicate data Use Remove Duplicates function 
or Conditional Formatting

2

Use Conditional FormattingIdentify all cells that contain a specific word or 
(short) phrase in a column with open-ended text

1

Categorize data in a column, such as class 
assignments or subject groups

Use Formula to fill in the category 
column

5

This resource provides strategies for cleaning data in Microsoft Excel. Below is a brief overview of five 
situations you may find yourself in (“What”) and corresponding solutions (“How”), followed by detailed 
instructions to implement the solutions. 

What: Identify all cells that contain a specific word or (short) phrase in a column with open-
ended text

How: Use Conditional Formatting to locate cells that contain the desired word or phrase

1. Highlight the column that has the data you want to search.
2. In the Home tab, click on Conditional Formatting, and then click New Rule.
3. Select Format Only Cells That Contain (on a Mac you need to select Classic from the first 

drop-down menu to see this option). Select Specific Text, Containing, and then enter the text 
you want to find. Adjust formatting options. Then click OK. 

4. Any cells that contain the word or phrase you entered will now be highlighted.

Text “Data” ► I love excel for data Highlighted 
“Data” ► I love excel for data

Data cleaning is great Data cleaning is great
This is fun This is fun

1



www.evalu-ate.org

What: Identify and remove duplicate data

How (Option 1): Use the Remove Duplicates function

1. Highlight the column or columns of data that you want to check for duplicate information.
2. In the Data tab, click Remove Duplicates.
3. If you had only highlighted one column, then just click OK in the Remove Duplicates window. 

If you highlighted more than one column, then you will have the option to select which 
columns to search for duplicates.

4. If you select more than one column in the Remove Duplicates window, then the data in all 
columns you select must be the same in order to be considered a duplicate.

Duplicates► Joe Smith Not 
Duplicates►

Joe Smith
Joe Smith Joe Jones

Warning: If you highlighted multiple columns of data, but then select only one column in the Remove 
Duplicates window, then Excel will do the following:

Original ► Joe Smith ► Result ► Joe Smith

Joe Jones

How (Option 2): Use Conditional Formatting

1. Highlight the column of data you want to check for duplicates.
2. In the Home tab at the top of the Excel window, click Conditional Formatting, and then click 

New Rule.
3. Select Format Only Unique or Duplicate Values from the new drop-down menu (on a Mac 

you need to select Classic from the first drop-down menu to see this option). Then select 
Duplicate. Adjust format settings, then click OK once you have set the format.

4. Any cells that contain duplicate information will now be formatted according to the settings 
you selected. If you remove one item of a pair of duplicates, the relevant cells will revert to 
their original formats.

5. If you select multiple columns to find duplicates using this technique, Excel will consider each 
column separately.

Text “Joe” ► Joe Smith Highlighted 
“Joe” ► Joe Smith

Joel Smith Joel Smith
Dottie Smith Dottie Smith
Joe Smith Joe Smith

2
2



What: Identify the outliers within a data set (e.g., dates or grades)

How: Use the Data Validation function to locate invalid data

1. Highlight the column with the data you want to validate.
2. In the Data tab, click Data Validation.
3. In the Data Validation window, in the drop-down menu under “Allow,” select the type of 

data you want to validate (e.g., whole numbers, dates, text length).
4. In the drop-down menu under “Data,” select the appropriate condition (e.g., between, 

greater than, not between).
5. Enter the minimum and maximum valid data values in the appropriate boxes, then click OK.
6. Click the down arrow under the Data Validation button, in the Data Tab, and then click on 

Circle Invalid Data. Any data that does not meet the criteria you specified will then be 
circled.

Cool tip: Data validation can also help keep data sets clean. If you apply the Data Validation logic to 
empty cells, then you will get an error message if you try to enter invalid data into those cells.

What: Separate data from a single column into two or more columns (e.g., first and last 
names)

How: Use the Flash Fill function

1. Insert a new column to the right of the column with the combined data. 
2. Select the first cell in the new column and type the text from the combined column that you 

want to appear in your new column (e.g., the first name) and hit enter.
3. Repeat step 2 for a few cells. You should see the data autofill into the rest of the column 

based on the pattern you use. When this happens, just hit enter to finish the flash fill.
4. Add another column to the right of the new column for each piece of additional data you 

want to separate (e.g., the last name) and repeat this process.

Cool tip: You can use Flash Fill to separate any type of data that has a regular pattern (e.g., extracting 
the domain name from an email address). Create a new column, and then type everything before the 
@ when you do step 2 above.

It also works in reverse. If you have two columns next to each other, you can combine them by 
creating a new column and typing the information from each column in step 2 above.

One 
Column

► Dottie Smith Two 
Columns ► Dottie Smith

Harold Vicker Harold Vicker
Gloria Perez Gloria Perez

2019 Dates ► 1/10/2019 Outliers 
Circled ► 1/10/2019

3/21/2018 3/21/2018
4/3/2019 4/3/2019
11/26/2019 11/26/2019
5/6/2018 5/6/2018

3
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Data Categories Groups Goal
A Positive A B A B

Agree Negative Agree Positive Agree Positive
Agree Agree Positive Agree Positive
Strongly Disagree Agree Positive Agree Positive
Strongly Agree Agree Positive Agree Positive
Disagree Agree Positive Agree Positive
Agree Disagree Negative Disagree Negative
Agree Disagree Negative Disagree Negative
Disagree Disagree Negative Disagree Negative

Disagree
Strongly 
Agree

Positive
Strongly 
Agree

Positive

Strongly Disagree
Strongly 
Disagree

Negative
Strongly 
Disagree

Negative

Agree
Strongly 
Disagree

Negative
Strongly 
Disagree

Negative

What: Categorize data in a column (e.g., class assignments or subject groups)

How: Use a Formula to fill in the category column

1. Sort the raw responses so that similar responses are grouped together (“Data Column”).
2. Add a column to the right or left of your data – this will be your “Category Column.”
3. Place the appropriate category label next to the first row of each response type (i.e., Agree=

positive, Disagree= negative, Strongly Agree= positive, Strongly Disagree= negative).
4. Highlight the cells in the Category Column, down to the bottom of the Data Column, and

click the down arrow under Find & Select on the Home tab, and then click Go to Special.
5. In the Go to Special window, select the button next to Blanks and click OK.
6. You will see that the blank spaces are highlighted in gray, and the top empty space in the

column is highlighted with a green border.
7. Without clicking anywhere, type an equal sign (=), and then select the cell above the green

bordered column (should have the first category label in it).
8. Press the Control and Enter keys (on Mac, Command and Enter) at the same time to

commit the formula to all the highlighted cells. The empty spaces should now be filled with
the correct category labels.

9. Select the cells in the Category Column and press Control and C (on Mac, Command and C)
at the same time.

10. Click the down arrow under Paste on the Home tab at the top of the Excel window.
11. Click the picture of the Clipboard with the numbers 1, 2, and 3 on it (Paste values).

EvaluATE is supported by the National Science Foundation under grant number 1841783. Any 
opinions, findings, and conclusions or recommendations expressed on this site are those of the 
authors and do not necessarily reflect the views of the National Science Foundation.
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