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Introductions

How many of 
you are 

graduate 
students…

and have taken a course in statistics?



Lesson Objectives

• To enhance your skills and 
confidence using Excel to 
summarize and analyze data

• To increase your knowledge of 
basic descriptive and inferential 
statistics in the context of an 
example



What are different 
sources of data for  

evaluation purposes?



Sources of Data: Quantitative & Qualitative
• Surveys & Polls (closed or open-ended)

• Interviews, Focus Groups, Sharing Circles
• Observation (direct, participatory) (e.g., field notes, audio/video 

recordings)
• Art (e.g., drawings, photos, stories)
• Administrative Data (e.g., HR, Financial, attendance records)
• Documents (e.g., policies, protocols, guidelines, reports, 

journals, meeting minutes, training manuals) 
• Social media, websites, intranet

• Analytics: clicks, downloads, likes, tweets, shares, etc.
• Physical Artifacts (e.g., scheduling wall, equipment) 
• Wearables (e.g., Fitbit, smart watches)
• Geographic (GPS)

Primary Data
Secondary Data

Others?



Data Collection Considerations

• No ‘right’ method
• Choose based on purpose/objective, participants, setting, 

resources, etc.
• Consider existing sources of data to minimize burden/less intrusive
• Trustworthy, authentic, and credible evidence collected in a good 

way

Never lose sight of the fact that in human 
research/evaluation the data represents people. 

I



Types of “Quantitative” Data

Data

Qualitative

(Categorical)

Nominal Ordinal

Quantitative

(Numeric)

Interval Ratio

Not numeric (i.e., quality 
or characteristic)
Operation: classify

Operation: measure or 
count

Level or scale 
of 

Measurement

***Scale of measurement is the key to knowing the correct method for 
summarizing, graphing, & analyzing data***

I



Transforming Variables

• Can transform data
1) Nominal
2) Ordinal
3) Interval
4) Ratio

Age Age Group

14 Youth

22 Adult

35 Adult

7 Child

65 Older Adult

89 Older Adult

Example

Categories
Child: 0 to <13 years
Youth: 13 to <18 years
Adult: 18 to < 64 years
Older Adult: 65+ years

What types of variables are age and age group?



Evaluating the 
Summer Institute in 
Program Evaluation

An Example



Purposes of the Evaluation

• To determine how “good” the Summer Institute is (judgement 
oriented)

• To gather ideas on how to make the Summer Institute better next 
time it is delivered (improvement-oriented)

• The evaluation will
• provide the information the committee needs to plan the next Summer 

Institute
• be of use to Drs. Stewart-Tufescu & Mignone to demonstrate teaching 

effectiveness (annual activity report, promotion/tenure)



Evaluation Questions

1. How do attendees benefit by participating in the Summer 
Institute in Program Evaluation?

2. How can the Summer Institute be enhanced to better meet the 
needs of attendees?



Evaluation Questions… Breaking it down
1. How do attendees benefit by participating in the Summer 

Institute in Program Evaluation?

• Attendees – undergraduate students, graduate students, community 
members/agency representatives, faculty, lecturers, volunteers

• Benefit – the “things” attendees’ gain; advantages (e.g.,  knowledge, skills, 
confidence, connections, etc.)

• Participating – attending lectures, participating in the group work case 
studies

• Summer Institute in Program Evaluation – one-week intensive course in 
program evaluation, consisting of lectures and case studies, offered at 
the University of Manitoba 



Evaluation Questions… Breaking it down

2. How can the Summer Institute be enhanced to better meet the 
needs of attendees?

• Enhanced – improved and/or increased
• Needs 

• Content-related needs
• Knowledge of program evaluation topics
• Understanding of how to design and implement an evaluation of a program
• Skills to design and implement an evaluation
• Confidence to undertake the steps involved in an evaluation

• Adult learning-related needs
• Format of the Institute (e.g., length, diversity of topics/presenters/activities, location, 

timing)
• Interpersonal needs (e.g., networking, relationship building)



Evaluation Design

Summer InstitutePre Post

Planning meetings
Registration
Financial Participant attendance

Participant survey
UM course evaluation (students)

Planning committee 
debrief (observations, reflections, 
attendees’ comments)

Students’ assignments

During
Before

Post

Post

Could compare:
• Students & community members/agency representatives 
• Undergraduate & graduate students



Post-Evaluation Survey
Thank you for attending the 2023 Summer Institute in Program Evaluation. We are grateful for your 
participation, and hope you enjoyed the experience.   
  

Please take a few minutes to provide your thoughts and feedback to help us learn and improve 
future Institutes. This survey should take approximately 10 minutes to complete. There are four 
sections - general feedback, lessons, group work, and final thoughts.

Please fill this out as candidly as possible.  All information will be held in confidence. We do not ask 
for any identifying information, so we will not be able to connect you to your responses. Your 
responses will be combined with the other respondents. Only Marianne Krawchuk and Aynslie Hinds 
will have access to individual-level responses.
  

If you have any questions about this survey, please contact:
  
Marianne Krawchuk  
204-924-4227  
mkrawchuk@unitedwaywinnipeg.ca

Introduction to the Survey



General Feedback Section

2. How many lectures did you attend (including 

the panel)?

o All of them   

o Most of them 

o Some of them 

o None of them  

3. How many teamwork meetings did you 

attend?

o All of them   

o Most of them 

o Some of them 

o None of them  

1. Did you attend the Institute as:

o An undergraduate student 

o A graduate student   

o A community member/agency 

representative  

o Another role (please specify): 

________________

Attendees

Fo
r c
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te

xt
What type of variable is this?

Categorical/Qualitative
Nominal

What type of variable are these?
Categorical/Qualitative
Ordinal



4. What were you hoping to get out of 
attending and participating in the Institute?

5. The Institute… 

o Did not meet my expectations  

o Met my expectations  

o Exceeded my expectations   

6. Overall, how satisfied are you with the 

Institute? 

o Very dissatisfied  

o Somewhat dissatisfied 

o Somewhat satisfied   

o Very satisfied  

7. How likely would you be to recommend the 

Institute to a colleague, classmate, or friend 

who is interested in learning about 

evaluation?

o Very unlikely 

o Somewhat unlikely 

o Somewhat likely  

o Very likely

General Feedback

8. Please provide any general comments you have.
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Open-ended (qualitative)

What type of variables are these?

Ordinal

Ordinal

Open-ended (qualitative)

Ordinal
(1)

(2)

(3)

(1)

(2)

(3)

(4)

(1)

(2)

(3)

(4)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886444/

Analyzing and Interpreting Data From Likert-Type Scales - 
PMC (nih.gov)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886444/#:~:text=Developed%20in%201932%20by%20Rensis,with%20a%20statement%20(table).
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886444/#:~:text=Developed%20in%201932%20by%20Rensis,with%20a%20statement%20(table).
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886444/#:~:text=Developed%20in%201932%20by%20Rensis,with%20a%20statement%20(table).
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886444/#:~:text=Developed%20in%201932%20by%20Rensis,with%20a%20statement%20(table).
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886444/#:~:text=Developed%20in%201932%20by%20Rensis,with%20a%20statement%20(table).


Learning 
This section asks questions about the lectures.



9. How much did the Institute contribute to your knowledge of…
Evaluation Topics None at all To some extent To a great extent Not applicable / 

Don’t know

Evaluation in general O O O O
Ethics & Evaluation O O O O
Indigenous approaches to 
evaluation

O O O O

Evaluation theory O O O O
Evaluation designs, indicators, & 
measures

O O O O

Quantitative evaluation methods O O O O
Qualitative evaluation methods O O O O
How to create an evaluation plan O O O O
How to enhance the chances 
evaluation results get used

O O O O

Evaluation in practice (i.e., panel 
discussion)

O O O O
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What type of variable are these?
Ordinal



10. Please rate the following.
Aspects of the lectures Excellent Good Fair Poor Not 

applicable / 
Don’t know

Clarity of lecture 
presentations

O O O O O

Quality of lecturers 
(individuals who taught 
the lesson)

O O O O O

Relevance of lecture 
material

O O O O O

Opportunities to actively 
participate/ask questions 
during the lectures

O O O O O

Order/sequencing of the 
lectures

O O O O O
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What type of variable are these?
Ordinal

(5)



11.Please describe the relevance of the Institute for you as a student or 
agency/community member (or another role). 

12.How likely are you to work in (the field of) evaluation in the future?

o Very unlikely  

o Somewhat unlikely  

o Somewhat likely  

o Very likely   

13.Please explain your response.

What type of variables are these?

Open-ended (qualitative)

Open-ended (qualitative)
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Case Study Group Work
This section asks about your experience

 working on the case study.



14. Please rate the following aspects about the Case Studies.
Aspects of the case 
studies

Excellent Good Fair Poor Not 
applicable / 
Don’t know

Clarity of instructions O O O O O
Quality of facilitators O O O O O
Teamwork process O O O O O
Case study group 
presentations

O O O O O

Overall satisfaction with 
the case study project

O O O O O

15. Please explain your responses.
Open-ended (qualitative)
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What type of variable are these?
Ordinal

(5)



Final Thoughts
16. What was the BEST thing about the Institute?

17. What can we do to improve the Institute? Please consider things 
such as outreach, communication, timing, fees, follow-up support 
implementing the evaluation plan, relevancy to your job/career 
aspirations, etc..

18. Please share any other thoughts you would like to tell us about the 
Institute and your experience.

Thank you very much for participating in the Institute and for completing 
this evaluation form!

What type of variables are these?

Open-ended (qualitative)

Open-ended (qualitative)

Open-ended (qualitative)
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Qualtrics – University of Winnipeg’s ethics-approved survey platform

Web View
Mobile View

Multiple
Choice



Qualtrics – continued…

Matrix

Long
Answer





Choice Text

Numeric Values



Cleaning Data

Is there any “bad” data?

Qualtrics provides progress, duration, and finished variables.

Progress: 0% to 100%
Duration: length of time in seconds
Finished: True or False

Delete record



Describing the data

• Summarize by determining frequencies and percentages for all 
the closed-ended questions

What would you do first?

I



Choice Text Version

Summarize data using Pivot Tables

Select the column headings (row 2) and the data



All variables selected show here

Click the box next to 
the variable(s) you 
want included in the 
table

When you select a 
variable, it will appear 
in the Rows box.



You also need to put 
the variable in the 
Values box.

You can change the 
operation (count, sum, etc.).

Pivot table produced

Suggestion to copy and 
paste the table on  
another tab.
Use “Paste Special 
Values” to paste.



Can have multiple sheets in an Excel workbook
Name the sheets for organizational purposes

Right click on “Sheet1” to get menu
Double click on “Sheet1” to rename

or click on “+” to add a sheet

Right click on “Sheet1” to delete sheet
35



Calculating Values
• All formulae start with an “=“ sign

Operation Formula 
Example

Alternate 
Formula

Addition =D2+E2+F2+G2 =sum(D2:G2)
Subtraction =H2 – D2
Multiplication = D2*2 
Division = D2/H2

A B C D

1

2

3

4

5

6

7

Referencing Cells

Cell “A7”
Cell “D4”

Column letter and then row number



Used “Paste Special 
Values” to paste the 
table.

Suggestion for nominal variables: Rearrange the rows based 
on the frequencies (high to low or vice versa) to help the 
audience see the pattern.

Enter the formula 
into the cell you’d 
like it to be in

You can use the mouse to 
select the cells involved 
in the calculation or type 
in the cell reference (e.g., 
“B5”)

Formatted table



Table 1. Attendance in the Summer Institute components (N = 32).

Pivot Table

Formatted Tables

Final Table

Don’t rearrange rows based on frequencies for ordinal variables.

OR



Questions Responses N %
The Institute …

a
Exceeded my expectations 15 48.4

Met my expectations 16 51.6

Did not meet my expectations 0 0.0
Level of satisfaction with the 
Institute overall

Very satisfied 22 68.8

Somewhat satisfied 9 28.1

Somewhat dissatisfied 0 0.0

Very dissatisfied 1 3.1
Likelihood of recommending the 
Institute to a colleague, classmate, 
or friend who is interested in 
evaluation

Very likely 21 65.6

Somewhat likely 10 31.3

Somewhat unlikely 0 0.0

Very unlikely 1 3.1

Note. aN = 31

Table 2. Thoughts about the Summer Institute overall (N = 32).
G

en
er
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db
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k Example of a “final” version 

Suggestion to collapse: 
Very satisfied  +  Somewhat satisfied = Satisfied
Very dissatisfied  +  Somewhat dissatisfied = Dissatisfied
Very likely + Somewhat likely = Likely
Very unlikely + Somewhat unlikely = Unlikely



Questions Responses N %
The Institute …

a
Exceeded my expectations 15 48.4

Met my expectations 16 51.6

Did not meet my expectations 0 0.0
Level of satisfaction with the Institute 
overall

Satisfied 31 96.9

Dissatisfied 1 3.1
Likelihood of recommending the 
Institute to a colleague, classmate, or 
friend who is interested in evaluation

Likely 11 96.9
Unlikely 1 3.1

Note. aN = 31

Table 2. Thoughts about the Summer Institute overall (N = 32).

G
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k
Example of a “final” version 



Table 6. Quality ratings of aspects of the case studies (N = 32).
Responses Clarity of 

instructions
Quality of 

facilitator(s)
Teamwork 

process
Case study group 

presentationsa
Overall 

satisfaction with 
the case study 

projecta

N % N % N % N % N %
Excellent 12 37.5 23 71.9 14 43.8 16 51.6 13 41.9

Good 16 50.0 6 18.8 10 31.3 14 45.2 4 12.9
Fair 3 9.4 2 6.3 4 12.5 1 3.2 13 41.9
Poor 1 3.1 1 3.1 4 12.5 0 0.0 1 3.2

Note. aN = 31.

C
as

e 
St
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y 

G
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or
k What insights can you gain from this table?

Responses Clarity of 
instructions

Quality of 
facilitator(s)

Teamwork process Case study group 
presentationsa

Overall satisfaction 
with the case study 

projecta

N % N % N % N % N %
Excellent/Good 28 87.5 29 90.7 24 75.1 30 96.8 17 54.8
Fair/Poor 4 12.5 3 9.4 8 25.0 1 3.2 14 45.1

It may be helpful to collapse the  response options and/or graph the results to “see” the story.



Using Pivot Tables to Cross Variables

Do different types of participants respond differently?

Participant type forms the rows

How likely are you to 
recommend the Institute…? 
forms the columns

It doesn’t 
matter which 
variable you 
put here (row 
or column) 
to some 
extent.



Did undergraduate and graduate students respond differently on how 
much they got out of the Quantitative Evaluation Methods lesson?

Summarize the data using a pivot table.

Participant type forms the rows

Quantitative Evaluation Methods forms the columns



Measures of Center 
(or Central Tendency)

• Tendency for values to 
accumulate / cluster about a 
central value

• “Typical” value

• Mean (or average)
• Median
• Mode



Mean or Average

• Numeric data

 valuesofnumber 

 valuesall of sum
mean =

Examples
• Mean annual rainfall
• Average household size
• Grade point average

x
Notation

= sample mean (‘x bar’)
µ = population mean 
(Greek letter ‘mu’)

**Sensitive to extreme values**



Example
• The birth weights in pounds of 5 babies born in a hospital on a certain day are:

 9.2, 6.4, 10.5, 8.1, 7.8
• Calculate the sample mean 
 

4.8
5

0.42

5

8.71.85.104.62.9
==

++++
=x lbs



Median
• Can be determined with ordinal, interval, or ratio data
• Middle value when data is arranged from smallest to 

largest
• Value at the 50th percentile
• Value in the           position

• Less sensitive to extreme values/outliers (than the mean)
• Use when the data are skewed

2

1+n

I



Examples – What is the median value?

• Data: 0, 1, 3, 7, 2, 4
• Ordered: 0, 1, 2, 3, 4, 7

• Data: 1, 0, 3, 2, 4
• Ordered: 0, 1, 2, 3, 4

                                   mean of the two 
middle values when 
the # of values is 
even

2 3
2.5

2

+
=Median = 

5.3
2

7

2

16

2

1
Location ==

+
=

+
=

n

Median is between 
the 3rd & 4th value in 
the ordered dataset

Odd # of ValuesEven # of Values

3
2

6

2

15

2

1
Location ==

+
=

+
=

n

Median is the 3rd value
 in the ordered dataset

middle value when 
the # of values is 
odd

Median = 2



Example – Calculate the Mean & median?
Data: 2, 4, 5, 5, 6, 7, 20
Mean

Median
    2   4   5   5   6   7   20 

ǉ𝑥 =
2 + 4 + 5 + 5 + 6 + 7 + 20

7

=
49

7
= 7.0

Median 

outlier

• All but one value centres about  5
• One relatively large value, 20, does not affect 

the median, but it shifts the mean to the right 
of most values

What would be a better typical value for the salaries of 
employees at a company, the mean or median? Why?

Which is a “better” measure of centre?



Mode

• Can be determined for all types of data
• Value which occurs most often
• Not sensitive to extreme values

Examples
0, 0, 1, 2, 3        Mode = 0  (unimodal)
0, 0, 1, 2, 3, 3     Modes = 0, 3 (bimodal)

0, 1, 2, 3        No mode (all values occur equally often)

• A retailer of men’s clothing 
would be interested in the 
modal neck size and sleeve 
length of potential customers

• A supermarket manager would 
be interested in the cereal 
brand with the largest market 
share – the modal brand



What was the typical length of time it took respondents to complete the survey?

Select the Duration variable

Excel defaults to summing the values



Click on the down arrow 
Select “Value Field Settings”

Select  “Average”

Median and Mode are not options!



Excel Formulae
=average(start cell: end cell)
=median(start cell: end cell)
=model(start cell: end cell)

=AVERAGE(C3:C34)

=MEDIAN(C3:C34)

=MODE(C3:C34)

Use Excel formulae to calculate statistics.



The range of values are selected.



Comparison of Measures of Central Tendency

Mean = Median = Mode

Symmetrical Distribution

• Symmetric if when folded 
along a vertical axis the two 
halves coincide (identical on 
both sides of a central point)

• If not, asymmetric 



Mode
Median

Mean

Skewed to the right

Comparison of Measures of Central Tendency

Long tail on right



Mode

Median
Mean

Skewed to the left

Comparison of Measures of Central Tendency

Long tail on left 



Mean 7925.41
Median 363.00

Mode #N/A

What do these statistics tell us about the duration variable?

What is the ‘better’ measure of central tendency?



Are the measures of central tendency all we need to know?

Section 001 Section 002
56
58
60
60
60
64

30
35
60
60
60
90

Mean = Median = Mode = 60



Measures of Spread 
or Variation

• Extent to which values are 
different from each other 
or spread out (i.e., 
scattered or dispersed)

• Range
• Variance
• Standard Deviation



Range = Maximum - Minimum

Examples
Data: 5, 6, 8, 9, 10, 12, 14, 15, 17, 18
Range = 18 – 5 = 13

Data: 5, 5, 5, 5, 5, 5, 5, 5, 6, 18 
Range = 18 – 5 = 13

Positives Negatives

Easy to compute 
and to understand

Ignores intermediate 
values

Affected by extreme 
values



Variance & Standard Deviation

• Numerical measures of the overall amount of variation or spread
• Indicator of how close or far values are from the mean
• Always positive (or zero)

• Variance (s2)
• Average of squared deviations from the mean
• Measurement units are the square of the measurement units of original data
• s2 ≥ 0

• Standard deviation (s)
• Positive square root of the variance
• Same measurement units as the original data
• s ≥ 0

Quantity Units of 
Measure

x1, x2, …, xn

s2

s

cm
cm
cm2

cm

x



Variance & Standard Deviation of a Sample

( )

1

2

2

−

−
=


n

xx
s

( )

1

2

−

−
=


n

xx
s

Average squared deviation
Variance = 

Standard Deviation = 
Need to “unsquared” the answer

add



Summary

• Standard deviation and variance 
• Are sensitive to each value
• Can increase with the inclusion of one or more outliers

• Large standard deviation/variance indicates a greater 
amount of variation (or spread) 



Add Duration to the Values box (a 
second time)

Click on the down arrow 
Select “Value Field Settings”

Determine the standard deviation and variance of the duration variable.



Standard deviation of a sample

Standard deviation of a population

Variance of a sample
Variance of a population



Repeat to get the variance



Why do Hypothesis Testing?

• Goal:
• To make statements (i.e., inferences) about a population of 

interest when we only have access to information from a 
random sample from that population

• Logic of Hypothesis Testing demonstration



Statistical Hypotheses
Null Hypothesis Alternative Hypothesis

Initial belief Complement of the Null 
hypothesis

Hypothesis tested (for 
possible rejection)

Usually what we hope to find 
support for

“no difference”, “the same”, 
“no change”

1.  “a difference” , “a change”

2. “increase”, “more”, “better”, 
“higher”  

3. “decrease”, “less”, “worse”, 
“lower”

Non-directional

Directional

Directional

Research hypothesis



Statistical Decision

• In hypothesis testing, the null hypothesis receives the benefit of the doubt 
and is not rejected unless the data provides considerable support for 
alternative hypothesis

Based on the evidence, either
• Reject the null hypothesis → Support for the alternative hypothesis

• Do not reject the null hypothesis → NO support for the alternative hypothesis

→ Results are statistically significant

→ Results are NOT statistically significant

Statistical significance says little about being practically or theoretically important.



Logic of Hypothesis testing: the basic idea

• Assume the null hypothesis is true

• If, under a given assumption, the probability of a particular 
observed event is extremely small, we conclude that the initial 
assumption probably is not correct



Line in the Sand (cut-off)

• But what degree of rarity of occurrence is so great that it seems 
better to reject the null hypothesis than to not reject it?

• Level set by the researcher
• Common practice is a probability of less than or equal to 0.05 

• Also, sometimes 0.01 or 0.10

• Level of significance (alpha, ) or critical probability

What probability would you consider indicative of a rare event?



Decision rules

• If the p-value is equal or less than the critical probability, 
reject the null hypothesis

• If the p-value is greater than critical probability, fail to 
reject the null hypothesis

p-value is the probability of getting an outcome as extreme or more extreme than the one 
observed if the null hypothesis is true.

Derived from the data
Set ahead of time by the researcher
(also called the level of significance)



Statistical Tests 
(to test hypotheses & calculate the p-value)

• Lots of different statistical tests
• Need to choose the appropriate one
• Many statistical tests assume the data are distributed normally

• Parametric VS Non-Parametric



Decision Tree for Statistical tests
Numeric 
Dependent 
Variables

Single sample 

(one level or condition)

One independent variable 

(defines groups or 
conditions or levels)

Two groups or conditions or levels

Two unrelated groups

Two-related groups or 
conditions

More than two groups or 
conditions or levels

Two independent variables 
(defines groups &/or 
conditions or levels)

Relationship between two or 
more variables

Correlation & Regression

Paired Difference t-test

Independent t-test

Analysis of  Variance

Analysis of  VarianceOne sample t-test or z-test

DIFFERENCES

RELATIONSHIPS



Hypothesis Testing 

• What sociodemographic characteristics describe 
the sample of graduate students?

Descriptive Questions: To 
identify key features of 
individuals or groups

• What differences exist between the undergraduate 
students group compared to the graduate students 
group?

Difference Questions: To 
identify how individuals in 

different groups differ

• Does a person with greater levels of social 
connection and support have greater feelings of 
well-being? 

Relationship Questions: To 
determine the degree to which 
two or more variables covary

I



Hypothesis testing Steps

1. Identify the appropriate statistical test to perform
2. State the null and alternative hypotheses
3. Using SPSS or Excel, determine the statistical test value and the 

p-value
4. Make a decision to reject or not reject the null hypothesis based 

on the p-value
5. Interpret the result



Control Group

Program Group

Test Statistic = Independent t-test

Is there a statistically significant difference in the means between the two conditions/groups?

Two Unrelated Groups
Two groups are independent if the values selected from one population are not related to / paired / matched 
with the values selected from another population

Different people that are not connected in any way



Two Related Groups

1. Pre-Post Study

2. Different people but matched on relevant characteristics

Before    Intervention  After

Same People

  

Female

15 years

ses: low

Male

14 years

ses: high

Match on 

socioeconomic background

age

sex

1

1

1

1

2

2

2

2

2

Test Statistic = Paired 

Difference t-test

Is there a statistically significant difference in the means between the two conditions?

Same people
Repeated Measures Design

1

Group 1 Group 2

The two groups are 
identical in terms of 
sex, age, and ses; 
therefore, they are 
related.



Did undergraduate and graduate students take different lengths of time 
to complete the survey?

What is the appropriate statistical test?
Independent t-test – Two unrelated groups



Copy the relevant columns of data into a new sheet

Sort the data based on participant type.



=T.TEST(B2:B18, B19:B26,2,3)

=T.TEST(B2:B18, B19:B26,2,2)

=AVERAGE(B19:B26)
=STDEV.S(B19:B26)
=COUNTA(B19:B26)

=AVERAGE(B2:B18)

=STDEV.S(B2:B18)

=COUNTA(B2:B18)

B19:B26 is the range for 
the undergrad data.

B2:B18 is the range for 
the grad data.

• # of tails can be either 1 (directional) or 2 (non-
directional) (based on the alternative hypothesis)

• t-test type can be: 
• 1 = paired difference
• 2 = independent assuming equal variances
• 3 = independent assuming unequal variances

=T.TEST(group1range,group2range,# of tails, t-test type)

Since the p-value > 0.05, do not reject null hypothesis. The result is not statistically significant.

Null hypothesis: Undergrad students and graduate 
students took a similar amount of time to complete the 
survey
Alternative hypothesis: They differed on how long they took

What are the null and alternative hypotheses?

What is the decision and why?

p-values



https://www.socscistatistics.com/tests/studentttest/default2.aspx 
Utilize 
online 
calculators

https://www.socscistatistics.com/tests/studentttest/default2.aspx


Enter the data

UndergraduateGraduate 

Select options



UndergraduateGraduate 



Solution
Uses the t-test formula for equal variances





Do attendees rate the clarity of 
the lectures differently than the 
clarity of instructions for the 
case studies?

Clarity variables

Null hypothesis: Average ratings of the clarity 
of the lectures and instructions for the case 
studies do not differ

Alternative hypothesis: Average ratings of the 
clarity of the lectures and instructions for the 
case studies differ

What is the appropriate statistical test?

Paired difference t-test
(aka dependent t-test)

What are the null and alternative hypotheses?



Do attendees rate the clarity of 
the lectures differently than the 
clarity of instructions for the 
case studies?

=T.TEST(E4:E35,F4:F35,2,1)

Since the p-value < 0.05, reject H0. The result 
is statistically significant. Thus, there is 
evidence that the clarity ratings for the two 
components of the Summer Institute differ. 
Students tended to rate the clarity of the 
lectures (M = 3.63, SD = 0.55) higher than the 
clarity of the instructions for the case studies 
(M = 3.22, SD = 0.75).

Clarity variables

• t-test type can be: 
• 1 = paired difference
• 2 = independent assuming equal 

variances
• 3 = independent assuming unequal 

variances

=T.TEST(group1range,group2range,# of tails, t-test type)

Null hypothesis: Average ratings of the 
clarity of the lectures and instructions 
for the case studies do not differ

Alternative hypothesis: Average ratings 
of the clarity of the lectures and 
instructions for the case studies differ

p-value = 0.002948



https://mathcracker.com/t-test-for-paired-samples

Enter the data

Specify the hypotheses



Solution



Summary

How do we choose which statistical test to use?

Nature of the question/study design

Distribution of the data

Level of measurement of the variables

Number of variables



APPENDIX 

• PSPP



• PSPP IS  A  PROGRAM FOR STATIST ICAL ANALYSIS .  

IT  IS  A  FREE-AS- IN-FREEDOM REPLACEMENT FOR THE 
PROPRIETARY PROGRAM SPSS AND APPEARS VERY 
S IMILAR TO IT  WITH A FEW EXCEPTIONS.



TO DOWNLOAD PSPP

HTTPS://WWW.GNU.ORG/SOFTWARE/PSPP/



IN PSPP

If you put the cursor on top of the variables, you will be able to see 
the question as was asked in the questionnaire



IN PSPP TO RUN FREQUENCIES



IN PSPP

SELECT THE 
VARIABLE

SELECT MEAN, SD…



IN PSPP

PSPP OUTPUT 

The rows are not 
arranged 



IN PSPP

PSPP OUTPUT 

The rows are 
rearranged 



IN PSPP



IN PSPP



IN PSPP

IN PSPP, 
frequencies 

with values of 
zero are not 

included in the 
output



IN PSPP TO RUN FREQUENCIES OF SEVERAL VARIABLES AT 
THE SAME TIME

Select the variables and move them to the 
variable(s) box



IN PSPP

PSPP OUTPUT



S U M M E R  I N S T I T U T E  2 0 2 4
Q U A N T I T A T I V E  R E S E A R C H  M E T H O D S
P S P P  S Y N T A X

T O  I N S E R T  C O M M E N T S  I N  P S P P,  U S E  / *

/ * * * * * * T O  O P E N  T H E  F I L E  I N  P S P P * * * * * /
-  C H A N G E  T H E  P A T H  T O  W H E R E  Y O U  H A V E  S A V E D  T H E  F I L E  O N  Y O U R  L A P T O P.  
A F T E R  T H E  = " < I N S E R T  P A T H > ".

G E T  F I L E = " C : \ U S E R S \ X X X X \ O N E D R I V E \ D E S K T O P \ U O F M \ S U M M E R  
I N S T I T U T E \ 2 0 2 4 \ D R .  H I N D S  L E C T U R E \ S I  D A T A \ 2 0 2 3  S U M M E R  I N S T I T U T E  I N  
P R O G R A M  E V A L U A T I O N  -  P O S T -  E V A L U A T I O N  S U R V E Y _ M A Y  2 2 ,  
2 0 2 4 _ 1 3 . 3 5 . S A V ".  



/ * * * * * * T O  R U N  F R E Q U E N C I E S * * * * * * * * /
F R E Q U E N C I E S
 / V A R I A B L E S =  Q 1   / * ( Q 1  I S  T H E  N A M E / L A B E L  O F  T H E  V A R I A B L E :  N A M E  O F  T H E  V A R I A B L E ( S )  Y O U  
W A N T  T O  E X A M I N E ) *
 / F O R M A T = A V A L U E  T A B L E
 / S T A T I S T I C S = D E F A U L T  M O D E  M E D I A N .

/ * * * * * * T O  R U N  F R E Q U E N C I E S  W I T H  R E A R R A N G E D  R O W S  A S  F R E Q U E N C I E S  ( A S  W E  D I D  I N  E X C E L ) * * * * * /
F R E Q U E N C I E S
 / V A R I A B L E S =  Q 1
 / F O R M A T = D F R E Q  T A B L E  / * T H I S  R O W  T E L L S  P S P P  T O  A R R A N G E  F R E Q U E N C I E S  I N  D E S C E N D I N G  
O R D E R * /
 / S T A T I S T I C S = D E F A U L T  M O D E  M E D I A N .

/ * * *  T O  R U N  F R E Q U E N C I E S  F O R  O R D I N A L  V A R I A B L E S ,  W E  D O  N O T  R E A R R A N G E  T H E  R O W S * * * /
F R E Q U E N C I E S
 / V A R I A B L E S =  Q 2  Q 3
 / F O R M A T = A V A L U E  T A B L E   
 / S T A T I S T I C S = D E F A U L T  M O D E  M E D I A N .

/ * * R U N  F R E Q U E N C I E S  O F  S E V E R A L  V A R I A B L E S  A T  O N C E  T O  C R E A T E  A  ' F I N A L  T A B L E '  A S  W E  D I D  I N  E X C E L  
( S L I D E  6 3 )  O R G A N I Z I N G  B Y  M E A N * * * /

F R E Q U E N C I E S
/ V A R I A B L E S =  Q 7 _ 1  Q 7 _ 2  Q 7 _ 3  Q 7 _ 4  Q 7 _ 5  Q 7 _ 6  Q 7 _ 7  Q 7 _ 8  Q 7 _ 9  Q 7 _ 1 0
/ F O R M A T = D F R E Q  T A B L E
/ S T A T I S T I C S = D E F A U L T  V A R I A N C E  S K E W N E S S  R A N G E  M O D E  K U R T O S I S  M E D I A N

 / M I S S I N G = I N C L U D E
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