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Part 1: What is Data?
Part 2: Preparing Data for Analysis
Part 3: Analyzing Data

What we will cover today:
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Part I:  What is Data? 

1. Summarize where data fits into the evaluation cycle.
2. Identify what data is present and available to you.
3. Define data
4. Classify types of data
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Process of Evaluation

7

Why and What to 
Measure

How to Measure It

How to Analyze the 
Results

What 
Changes/Decisions as a 
Result? Interpretation

Draw Conclusions

Observations

Gathering Data

Why bother? What is the outcome?
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Why and What to 
Measure

Some Notes on the 
Question/Purpose

• Make sure it’s a question you can answer.
• Intent for gathering can be situation monitoring, 

think about KPIs (key performance indicators)
• Make sure you know what data you can gather – but 

more importantly if the data you have can help 
answer the question (step 2 of the life cycle). 

My professional opinion is to not use the data to make up 
questions.  That can lead to bias because you may 
inadvertently ask questions that you want a specific 
answer to.  
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Examples of Questions 
• How does my staff feel about work schedules?
• Should my lab use an automated embedder?
• Should we invest in a new database?
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Process of Evaluation

Why and What to 
Measure

How to Measure It

How to Analyze the 
Results

What 
Changes/Decisions as a 
Result? Interpretation

Draw Conclusions

Observations

Gathering Data

Why bother? What is the outcome?

There is a lot of data available to you.  In most cases this step is going to be done by 
someone who is an evaluator, but if you are asked to create the measurement tool (like 
some kind of ordinal tool, like a liekrt scale) 
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Part I:  What is Data? 

1. Summarize where data fits into the evaluation cycle.
2. Identify what data is present and available to you.
3. Define data
4. Classify types of data

Lets move onto the last learning objective for this section, and that is really the second part 
of the cycle.  Change slide
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What Data Do You 
Already Have Access To?
• LIS canned reports
• Emails
• Error logs
• Budgets (current and past)
• Page views
• Search terms
• Invoices
• Sign out logs
• Staff meeting agendas
• Leave requests

How to Measure/Count

• How does my staff feel about work 
schedules?

Data is something that all of you are using the in the lab, whether formally by utilized 
canned reports from your LIS, invoices, document access reports and logs.  Unless you are 
engaging in a complex research study, this type of data is what you can use. 
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Okay, so data exists all over the place.  
But how do I know what I am looking 
at?
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Part I:  What is Data? 

1. Summarize where data fits into the evaluation cycle.
2. Identify what data is present and available to you.
3. Define data
4. Classify types of data

Lets move onto the last learning objective for this section, and that is really the second part 
of the cycle.  Change slide
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What is Data?
• Factual information (such as measurements or statistics) 

used as a basis for reasoning, discussion, or calculation
(taken from Merriam-Webster)

Reasoning, 
discussion, 
calculation, 
evaluation

I think this is great definition of data because it doesn’t just mention the calculation.  This is 
because people tend to forget there is a lot of different types of data out there and we use 
that data to solve problems, makes decisions, and identify patterns every day.  
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Types of Data
Quantitative:  its numerical 
in nature and can include 
things like, test scores, 
temperatures, click rates.

Qualitative: its descriptive in 
nature, like color, types of 
college degrees, and frequency 
can be calculated. Also known 
as categorical. 

Type of leave requestNumber of leave requests
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1. The baby weighs 20 pounds
2. The workshop attendees rated the event highly effective
3. The sky is blue
4. There were 200 IHC requests this month
5. There were 26 sick leave requests in Q2
6. Joe is 6 foot 2

Identify if the following are 
Qualitative or Quantitative
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Data is...
• Factual information made up of qualitative and/or 

quantitative variables that is an important piece in the 
evaluation and reasoning process.   

Data is not a 
decision   

Data is a part of the evaluation or decision making process.  It is NOT the decision.  It is an 
AMAZING resource to answer questions though. 
You do not have to be processing large data sets to get answers – in fact what we will be 
working with in the remaining part of this presentation will be sample of data – not full 
populations. 
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Part I:  What is Data? 

1. Summarize where data fits into the evaluation cycle.
2. Identify what data is present and available to you.
3. Define data
4. Classify types of data

Why does type of data matter?
It determines the kinds of statistical 
tests and measures that can be used.

How to Measure It

Now that we know that there is qualitative and quantitative data, lets dive even deeper 
into what kins of qual and quan exists – and how you can, or already are, using it!
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https://studyonline.unsw.edu.au/blog/types-of-data

Continuous data is also associated with two types of measurement – internval and ratio.  
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Nominal:

(from Merriam-Webster)
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Nominal Data- Categorical

Examples:
• Eye color
• Type of stain
• Gender
• Car color

Nominal data are categorized according to labels which are 
purely descriptive—they don’t provide any quantitative or 
numeric value.  Nominal data cannot be placed into any 
kind of meaningful order or hierarchy.

Use mode and frequency to statistically measure nominal. 
How responses vary: how do men and women answer the same questions?
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Ordinal:
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Ordinal Data- Categorical

Examples:
• Grades/Marks 

(A,B,C,O,ME,etc)
• Education level
• Income level (low, middle, 

upper middle class, etc.)
• Satisfaction levels

Ordinal data are categorical (non-numeric) but may use numbers 
as labels – BUT CAN BE RANKED NATURALLY. 

https://careerfoundry.com/en/blog/data-analytics/what-is-ordinal-data/#what-is-ordinal-
data-a-definition
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Likert Scale – Ordinal (hierarchy, categorical)
https://www.questionpro.com/blog/what-is-likert-scale/

In this example of an LIS – what kind of data is the Task (nominial)
What kind of data is the priority – ordinal 
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Likert Scale
https://www.questionpro.com/blog/what-is-likert-scale/

In this example of an LIS – what kind of data is the Task (nominial)
What kind of data is the priority – ordinal 
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Categorical
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Is the Question Nominal or 
Ordinal?
1. Are you left handed or right handed?
2. How satisfied are you with your pizza delivery service? 1 – not 

satisfied, 2 – satisfied, 3 – very satisfied
3. What kind of house do you live in?
4. What kind of pet do you have?
5. Are you willing to work extra shifts? I am willing to work any 

extra shifts, I am willing to work extra shifts if given notice, I am 
willing to work extra shifts occasionally, I am not willing to 
work extra shifts.

Remember, nominal has no hierarchy…

Write your response down, or type in the chat
Nominial
Ordinial
Nominal
Nominial
Ordinial
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https://studyonline.unsw.edu.au/blog/types-of-data

Continuous data is also associated with two types of measurement – internval and ratio.  
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Discrete:
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Discrete Data

Examples:
• Number of employees
• Number of IHC tests run
• Favorite ice cream flavor among a 

group (counted)
• Number of responses to a survey

Discrete data is numeric.  They do not have to be whole 
numbers. You count discrete data. 

Its how we make categorical data count!
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Discrete Data Example

Goes from 
ordinal data to 
discrete!

Going back to this LIS data, we can calculate the frequency of the priority or the task.  Then 
it goes from ordinal data to discrete!
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Continuous:
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Continuous Data
Continuous data is numeric and you measure it (height, 
weight, temperature). Its real defining factor is that it can be 
counted and change over time.  It’s the most complex, but 
also can be analyzed in the most number of ways!
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Continuous Data
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Discrete vs Continuous

https://www.basic-
mathematics.com/discrete-and-
continuous-data.html

Notice that we cannot connect the points since the numbers 
between 1 and 2, 2 and 3, 3 and 4 do not exist.
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1. The baby weighs 7 lbs 6 ounces pounds
2. There were 200 IHC requests this month
3. The lab was 65 degree Fahrenheit
4. The lab has 6 employees
5. It took the staff 2 days and 3 hours to 

complete the safety training.

Identify if the following are 
Discrete or Continuous

Remember, counting vs measuring…

Continuous
Discrete
Continuous
Discrete
Continuous
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Two Types of Continuous Data

Interval:
Year
Credit score
SAT test
Temperature 
(C or F)

Ratio:
Weight
Error rates
Crime rate
Length of time
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https://www.mymarketresearchmethods.com/types-of-data-nominal-ordinal-interval-
ratio/
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Part I:  What is Data? 

Summarize where data fits into the evaluation cycle.
Define data. 
Identify what data is present and available to you.
Classify types of data.
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Part 1 Recap!
Launch the quiz!!!

1. Determine purpose, Gather data, 
Analyze results, Interpret data

2. Qualitative
3. Discrete
4. Ordinal
5. True
6. Continuous
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Part II: Preparing Data for Analysis

1. Explain the impact of dirty data
2. Dissect a data cleanse

Cleansing check list, activity with excel short cuts, use of find and replace, etc. Do a 
observation breakout with the data. 25 minutes – 10 lecture, 5 observation, 5 review. Take 
it back to quantifying the qualitative.
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Evaluation Life Cycle

43

Why and What to 
Measure

How to Measure It

How to Analyze the 
Results

What 
Changes/Decisions as a 
Result? Interpretation

Draw Conclusions

Observations

Gathering Data

Why bother? What is the outcome?

Data cleansing
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Preparing the Data: Cleansing

• Data Scrubbing: “The procedure of modifying or removing 
incomplete, incorrect, inaccurately formatted, or repeated 
data in a database.” (Technopedia).
• AKA: Cleaning, scrubbing, dirty data, unclean data
• Extractions of data or databases

60-80% of a data scientists time 
is spent cleaning data.  

These are the types of issues you may encounter…move to next slide
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Example
Im trying to make a budget or 
staffing decision based on the 
testing numbers.

SU = 8, total cost $200.00
TC = 15, total cost $300.00
TN = 51, $765.00
So, I budget $1265

Test Cost
SU = $25.00
TC = $20.00
TN = $15.00

So I count them, or the frequency.  And here is what I come up with.  
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But…
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Duplicates!
SU = 5, total cost $125.00
TC = 10, total cost $200.00
TN = 35, $525.00

So, I budgeted $1265 BUT it really only cost 
$850.00.  That could impact so many other parts 
of my budget.  Not to mention staffing and time 
allotment.

SU = $25.00
TC = $20.00
TN = $15.00

After removing them the total counts go down!  And maybe, that SU test requires some 
higher level testing that only 1-2 staff members can perform and based on the old total of 8 
I bring in someone extra…or ask them to work when they don’t really need to.  This is all 
hypothetical, but you get the idea. 
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Part II: Preparing Data for Analysis

1. Explain the impact of dirty data
2. Dissect a data cleanse

Cleansing check list, activity with excel short cuts, use of find and replace, etc. Do a 
observation breakout with the data. 25 minutes – 10 lecture, 5 observation, 5 review. Take 
it back to quantifying the qualitative.

48



Connie’s Customized Checklist
1. Remove duplicates (if you are not counting frequency)

As a reminder, this can take a long time!  A keen attention to detail is needed.  When you 
are having conversation about “what the data is telling you”  - be sure you are calculating 
any time for data cleaning. 
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Duplicate Values
• When you have one qualified response entered more than 

one time.  
• CRMs, CMXs, etc typically have a duplicate value finder or 

preventer – but they are far from perfect.

Tip: Have protocols/SOPs in place to remove duplicates.  
Staff turnover and people unfamiliar with your database 
may not understand what to do when they encounter a 
duplicate and that can cause dirty data! 

When dealing with CRM data, put a protocol in place to remove duplcaited
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Show them how you do it in excel.

51



Excel Trick: Remove Duplicates
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Connie’s Customized Checklist
1. Remove duplicates (if you are not counting frequency)
2. Identify formatting issues:
• Formatting for quantitative entries like dates, decimals
• Formatting for categorical information like states, names, 

etc.

As a reminder, this can take a long time!  A keen attention to detail is needed.  When you 
are having conversation about “what the data is telling you”  - be sure you are calculating 
any time for data cleaning. 
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Formatting Issues
• Inconsistencies with data fields.
• Open ended fields will always need attention. 

Tip: Consider drop downs, and prefilled items when you can. 
Test with people to see if there are issues that are preventable 
(i.e. are dropdowns missing fields, etc.)
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Excel Trick: Filter or Sort
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Connie’s Customized Checklist
1. Remove duplicates (if you are not counting frequency)
2. Identify formatting issues:
• Formatting for quantitative entries like dates, decimals
• Formatting for categorical information like states, names, 

etc.
3. Find missing data and fill in or remove.

As a reminder, this can take a long time!  A keen attention to detail is needed.  When you 
are having conversation about “what the data is telling you”  - be sure you are calculating 
any time for data cleaning. 
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Missing Data
• Data fields that are not complete.  
• “Missing data can reduce the statistical power of a study 

and can produce biased estimates, leading to invalid 
conclusions.”  

Tip: Collection desires vs realities (think about the amount 
of time it would take a person to enter fully the information, 
or accurately)

This leads us to the concept that we need to be realistic about our questions.  If we are 
finding that we are missing data, and it’s a lot, maybe we made a mistake in asking the 
question. 
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Excel Trick: Filter or Sort
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Connie’s Customized Checklist
1. Remove duplicates (if you are not counting frequency)
2. Identify formatting issues:
• Formatting for quantitative entries like dates, decimals
• Formatting for categorical information like states, names, 

etc.
3. Find missing data and fill in or remove.
4. Remove duplicates again!

As a reminder, this can take a long time!  A keen attention to detail is needed.  When you 
are having conversation about “what the data is telling you”  - be sure you are calculating 
any time for data cleaning. 
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What’s 
Wrong With 

This Picture?

Missing state
Formatting of zip
Font sizes
Formatting of certain words
Suppose I don’t want international records how can I fix that?
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Part III: Analyzing Data

1. Interpret measures of central tendency.
2. Analyze data

Cleansing check list, activity with excel short cuts, use of find and replace, etc. Do a 
observation breakout with the data. 25 minutes – 10 lecture, 5 observation, 5 review. Take 
it back to quantifying the qualitative.
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Evaluation Life Cycle
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Why and What to 
Measure

How to Measure It

How to Analyze the 
Results

What 
Changes/Decisions as a 
Result? Interpretation

Draw Conclusions

Observations

Gathering Data

Why bother? What is the outcome?
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Two Types of Quantitative Analysis
• Descriptive: focus on 

describing a sample of a 
population. 

• Inferential: makes predictions 
based on the sample about 
the ENTIRE population.  

“In other words, we use one group of 
statistical methods – descriptive 
statistics – to investigate the slice of 
cake, and another group of methods –
inferential statistics – to draw 
conclusions about the entire cake.”
-Karryn Warren, PhD

When a research question and/or a design created the type of analysis matters.  There are 
two types.  Desriptive and Inferential.  For our purpose we will be focusing on descriptive 
statistics.  If you would like to read more, I would suggest an evaluation book, like insert 
name Research Design. If you think about.  If you are going cake level, you are likely going 
to be working with an evaluator or statistician and they will stil provide you with descriptive 
statsistic, but then the insight for the infnerential.   

For example, car color and accidents
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Central Tendency

• A measure of central tendency is a single value that 
attempts to describe a set of data by identifying the 
central position within that set of data.
• A single measure may not give you the full picture because 

extreme values can impact each measurement. 
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Frequency
The rate at which something occurs or is repeated (over time 
or in a sample).  For example, Embed Priority appears 18 
times. 
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Mean
• Average
• Total all numbers in the data set and divide by the number of 

responses.
• Very sensitive to outliers

Example:
20, 16, 15, 12, 22, 13, 16, 19, 31, 32, 12, 16, 20, 20, 16

Excel Formula
=AVERAGE(A2:A16)
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Balanced Distribution: Use Mean

69



Median
• The value that appears in the center of the data set.  
• If the number of data points is odd, the median is the middle 

data point in the list.
• If the number of data points is even, the median is the 

average of the two middle data points in the list (add the two 
middle values and divide by 2)
• Very useful if there are extreme outliers

Example:
12, 12, 13, 15, 16, 16, 16, 16, 19, 20, 20, 20, 22, 31, 32
Example:
20, 16, 15, 12, 22, 13, 16, 19, 31, 32, 12, 16, 20, 20, 16
Example:
12, 12, 13, 15, 16, 16, 16, 16, 18, 19, 20, 20, 20, 22, 31, 32

16 + 18 = 17

70



Not Balanced Distribution: Use Median
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Mode
• The number that appears the most in the 

data set.  You can have more than one 
mode.
• Mode is best with large datasets because 

smaller data sets may not even have a 
mode!

Mode
?

Example:
20, 16, 15, 12, 22, 13, 16, 19, 31, 32, 12, 16, 20, 20, 16
Example:
12, 12, 13, 15, 16, 16, 16, 16, 19, 20, 20, 20, 22, 31, 32
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Why Central Tendency Matters
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Box and Whisker Plots!

https://www.youtube.com/watch?v=fJZv9YeQ-qQ
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Range
• Describes the difference between the smallest and 

largest value and describes how well the central 
tendency represents the data. If the range is large, the 
central tendency is not as representative of the data as it 
would be if the range was small.
• Sensitive to outliers

Example:
20, 16, 15, 12, 22, 13, 16, 19, 31, 32, 12, 16, 20, 20, 16
Example:
12, 12, 13, 15, 16, 16, 16, 16, 19, 20, 20, 20, 22, 31, 32
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Quiz Time!
1. Range
2. Arrange in ascending order
3. True
4. Median
5. 5
6. True
7. Descriptive
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Part III: Analyzing Data

1. Interpret measures of central tendency.
2. Analyze data

Cleansing check list, activity with excel short cuts, use of find and replace, etc. Do a 
observation breakout with the data. 25 minutes – 10 lecture, 5 observation, 5 review. Take 
it back to quantifying the qualitative.
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• Observation = FACTS
• Analysis is just what the numbers 

or information say.

OBSERVATION - Analysis
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This is the step that people tend to skip.  They go right from the assessment to making 
assumptions and rationalizing.  And that’s not good because you lose information.  We 
focus in on one data point and move on…but the story is usually much bigger.   
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• More test takers passed the QIHC by percent in 2010 than 
any other year measured. (continuous data example)
• The total number of test takers in 2021 was 141. (discrete 

data example) 

Remember, counting vs measuring…

Is this qualitative or quantitive data?
Is this 
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Why can’t I make conclusions like…
The QIHC exam is too hard. 

• Because the data doesn’t show us that.  Maybe the test 
takers didn’t have enough study tools, maybe the 
technology is outdated for taking the exam.
• More importantly, we aren’t at that step yet!
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Evaluation Life Cycle
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Why and What to 
Measure

How to Measure It

How to Analyze the 
Results

What 
Changes/Decisions as a 
Result? Interpretation

Draw Conclusions

Observations

Gathering Data

Why bother? What is the outcome?
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Instructions
• Looking at the data set, type in an 

observation about the data.

197
Sessionname (C), and status (I), function code (D)
Statis (I), cert date g
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Diversity of Thought Makes Data Better!
• We all look at things differently, even numbers
• Using many sets of eyes and brains can analyze data better
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“And that’s what data is all 
about Charlie Brown”

85



For Your Reading Pleasure
• https://uxdesign.cc/data-for-design-f33fd7419cc8
• https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7886543

/
• https://towardsdatascience.com/9-common-mistakes-

beginner-data-scientists-make-91255ddd1311
• Excel Formula Tutorial: 

https://www.youtube.com/watch?v=KYALCR6Bdxk
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