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Outline for Today

▸ Chapters from Dillman, D., Smyth, J. D., & Christian, L. M. (2014). Internet, 
Phone, Mail and Mixed-Mode Surveys: The Tailored Design Method (4th ed.). 
Hoboken, NJ: Wiley. 
▸ Ch1: Sample Surveys in our Electronic World 
▸ Ch2: Reducing People's Reluctance to Respond to Surveys 
▸ Ch4: The Fundamentals of Writing Questions 
▸ Ch5: How to Write Open and Closed Ended Questions 

▸ Hof, M. (2012). Questionnaire Evaluation with Factor Analysis and Cronbach’s 
Alpha. Student project. Seminar in Methodology and Statistics. Uni. Groningen 

▸ Yong, A. G., & Pearce, S. (2013). A beginner’s guide to factor analysis: Focusing 
on exploratory factor analysis. Tutorials in quantitative methods for psychology, 
9(2), 79-94. 

▸ Cairns, P. (2019). Doing better statistics in human-computer interaction. 
Cambridge University Press. 
▸ Ch15: What Makes a Good Likert Item?  
▸ Ch16: The Meaning of Factors  
▸ Ch17: Unreliable Reliability: The Problem of Cronbach’s Alpha  
▸ Ch18: Tests for Questionnaires 
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What Is a Survey Good for?

▸ Prevalence (sort of) 
▸ Relations between variables 
▸ Differences among subpopulations
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Probability sample survey strength:  
Collect data from only a sample of the population but generalize 
results to the whole  



Main goal when designing probability sample surveys: 
Reduce survey error (the difference between an estimate that is 
produced using survey data and the true value of the variables in 
the population that one hopes to describe)  
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Four Types of Error To Minimize To Improve the Survey Estimates 

▸ Sampling frame – how to construct? 
▸ Coverage error 

▸ Draw sample – probability sampling? 
▸ Sampling error 

▸ Administer survey – who responded? 
▸ Nonresponse error 

▸ Questions as measures – valid and reliable? 
▸ Measurement error

6



Carnegie Mellon University [17-803] Empirical Methods, Spring 2024

Coverage Error Example

▸ Landline random digit dial telephone survey  
▸ People who have landlines are quite different from 

those who do not on a number of important 
characteristics (e.g., higher socioeconomic status).  

▸ Context matters 
▸ Internet survey among US population vs CMU 

students
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Sampling Error

▸ Surprising how few people you would need to 
survey to obtain estimates with acceptable 
levels of precision! 

▸ CMU: 14k students 
▸ 95% confidence +/- 2% margin of error: 
▸ Random sample of 2050 students 

▸ US population: 328 million 
▸ 95% confidence +/- 2% margin of error: 
▸ Random sample of 2384 people  

▸ 95% confidence +/- 10% margin of error: 
▸ Random sample of 96 people
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"Best Survey Software"

TopTenReviews
selected The Survey
System as the Best
Survey Software.

"The Survey System gains our
highest marks for survey creation,
analysis and administration
methods, making it the best
survey software in our ranking...
This is the only product in our
lineup that offers all features and
tools we considered. For these
reasons, The Survey System
earns our TopTenREVIEWS Gold
Award." Read More

 Search

Call Today for Your FREE Consulations  (707) 765 - 1001 (707) 765 - 1001

Home About Products Services Downloads Research Aids Contact Us Free Quote Blog

Sample Size Calculator
This Sample Size Calculator is presented as a public service of Creative Research Systems survey
software. You can use it to determine how many people you need to interview in order to get results
that reflect the target population as precisely as needed. You can also find the level of precision you
have in an existing sample.

Before using the sample size calculator, there are two terms that you need to know. These are:
confidence interval and confidence level. If you are not familiar with these terms, click here. To
learn more about the factors that affect the size of confidence intervals, click here.

Enter your choices in a calculator below to find the sample size you need or the confidence interval
you have. Leave the Population box blank, if the population is very large or unknown.

Determine Sample Size

Confidence Level: 95% 99%

Confidence Interval:

Population:

  Calculate            Clear    

Sample size needed:

Find Confidence Interval 
 
Confidence Level: 95% 99%

Sample Size:

Population:

Percentage: 50

  Calculate            Clear    

Confidence Interval:

Research Aids

https://www.surveysystem.com/sscalc.htm
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Aside: Confidence Level, Confidence Interval

▸ Confidence interval (aka “margin of error”):  
▸ Plus-or-minus figure usually reported 
▸ Lower is better 
▸ Example: 
▸ if confidence interval is 4 and 47% percent of sample answer X  
▸ then you can be "sure" that among the entire relevant population between 43% (47-4) 

and 51% (47+4) would have answered X. 

▸ Confidence level (how sure can you be): 
▸ Represents how often the true percentage of the population who would answer X 

lies within the confidence interval.  
▸ Higher is better 
▸ Common: 95% or 99%
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Nonresponse Error

▸ Do the characteristics of respondents differ from those who chose not 
to respond in a way that is relevant to the study results? 

▸ Higher response rates reduce the likelihood of nonresponse error. 
▸ But: nonresponse error may occur in surveys with higher as well as lower response 

rates (Groves & Peytcheva, 2008) 
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Measurement Error

▸ Asking good questions: 
▸ Does question adequately measure the idea or concept of interest? 
▸ “Construct validity” 

▸ Example:  
▸ household income for the previous year as a measure of household wealth.  
▸ annual income decreases after retirement, but wealth may not.
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Getting people to respond:  
Example survey of 600 PhD students at Washington State U. 
about their dissertation work and graduate training  
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Chapter 2 Reducing People’s Reluctance to Respond to Surveys 51

FIGURE 2.4 Initial communications sent to students asked to complete the WSU
Doctoral Student Experience Survey (inside addresses have been altered).

First contact: Postal letter

included communication on the front to link it to the web version (increase ben-
e!ts), and was sent with a stamped return envelope (decrease costs). The e-mail
follow-up to this papermailing conveyed that a response over the webwas also !ne.

However, it is not just the judicious mixing of postal and e-mail contacts with
a pre-incentive that contributed to the success of the study. The primary pur-
pose of this study was to assess the extent to which students’ doctoral dissertations
were interdisciplinary in nature. However, we were concerned that focusing only
on this topic in the letters and the questionnaire would result in students with
interdisciplinary interests being more likely to respond, resulting in nonresponse
error. As a result, we included interest-getting questions about satisfaction with
the dissertation process and the student’s doctoral program in general, how their

Initial 
commu-
nication
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52 Returning to the WSU Doctoral Student Experience Survey

FIGURE 2.4 (continued).

Second contact: E-mail 

From: Don Dillman [don.dillman@wsu.edu]
Sent: Monday, April 1, 2013 2:00 PM
To: Jane Doe [jane.doe23@wsu.edu]
Subject: WSU Doctoral Student Survey

Dear Jane,

Earlier this week we sent you a letter asking for your help with an important survey. We are
conducting this study of WSU doctoral students to learn more about the processes they go
through to complete their dissertations and finish their degrees.

I am following up with this e-mail to provide you with an electronic link to the survey website. I
hope this link makes it easier for you to respond. It should only take a few minutes to complete
the questionnaire.

Simply click on this link and you will automatically be logged into the survey:

http://www.opinion.wsu.edu/phdexperience

And enter your personal Access Code in the space provided: <<RESPID>>

The results of this study will help us better understand the needs and experiences of students as
they work on their dissertation research. Your participation is very important, and we appreciate
you considering our request.

Sincerely,

Don A. Dillman
Regents’ Professor and Deputy Director
Social and Economic Sciences Research Center

work was supported !nancially, and the amount of encouragement for their work
provided by faculty, all of which are relevant to all doctoral students regardless
of interdisciplinary status (increase bene!ts), and would be of added value to the
researchers as well. Some of these questions were placed prominently in the early
portion of the questionnaire because they seemed likely to be of great interest to
most dissertating students.

We were also concerned that a long questionnaire would produce mid-
questionnaire cutoffs, so the questionnaire was kept reasonably short (reduce
costs) and limited to 44 questions (about a 10-page paper questionnaire or 47 web
screens). The initial page of the paper questionnaire (as shown in Figure 2.5)
contained an appealing but vague title, “Understanding the Doctoral Experience
at WSU,” which gave the questionnaire a localized identity (increase bene!ts).
This same title was also used in the web version of the questionnaire to convey
connectivity, should a sample member look at the questionnaire in both modes.

Thus, many aspects of the study design and implementation system were
shaped in relation to one another in ways that we hoped would produce positive
responses from those asked to participate. These are summarized in Figure 2.6.
We were not relying on shaping only one or two features as a means of encouraging
response while ignoring everything else; rather, we were creating a holistic design.

Reminder
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The Social Reward Value of Modest Incentives With the Request  
(Avdeyeva & Matland, 2013)

▸ Control group — no incentive 
▸ A second group — 50 rubles (∼$1.65) with survey request 

▸ A third group — promised 300 rubles if questionnaire was returned 
▸ Response rates: 
▸ no incentive — 10%  
▸ 50 rubles pre pay — 37% 
▸ 300 rubles post pay — 24% 
▸ Combined pre and post pay — 48%
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Using social exchange concepts to motivate 
potential respondents: 
People are more likely to comply with a request from someone 
else if they believe and trust that the rewards for complying with 
that request will eventually exceed the costs of complying
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Increasing the Benefits of Survey Participation

▸ Make it seem valuable, important 
▸ How will results be useful? 
▸ Ask for help/advice 
▸ Make it interesting 
▸ Gamification  
▸ Scarcity – only some people get asked 
▸ Others have responded 
▸ Pay (a little bit) forward
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Decreasing the Costs of Participation

▸ Make it easy 
▸ Keep it short! 
▸ Keep it simple and clear and convenient 
▸ Giving people a choice of modes may reduce response rates 

▸ Be likable 
▸ Show respect 
▸ Don’t use subordinate language
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Establishing Trust

▸ Worry about malware, fake surveys 
▸ Ways to assess your trustworthiness (contact info) 
▸ Sponsorship  
▸ Assure confidentiality 
▸ Minimize requests to obtain personal information
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Survey Examples

▸ Ecosystem survey 
http://cmu.ca1.qualtrics.com/jfe/form/SV_d4M66VwPlZYd5kh 
▸ Results: http://breakingapis.org/survey/  

▸ GitHub open source survey 
https://github.com/github/open-source-survey  
▸ Results: http://opensourcesurvey.org/2017/ 
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Readings

▸ https://drive.google.com/drive/folders/1lSOQlbw-cRmT47_itpIJkTZua_IASNgB?usp=sharing 
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