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Presentation Notes
Welcome to this mini-workshop: I have a dataset! Now what? 


Session Goal

In this session, you will learn to use four questions to evaluate and
understand a dataset:

e What s the integrity of the dataset?

e \What type of data does the dataset contain?

e What can the data tell me?

e What techniques can | use to analyze the data?



Presenter
Presentation Notes
The goal of this session is to demonstrate how to use four questions to evaluate and understand a dataset.  The questions include:
What is the integrity of the dataset?
What type of data does the dataset contain?
What can the data tell me?
What techniques can I use to analyze these data?
Although we will only skim the surface of this topic in the time we have, I hope that I whet your appetite for datasets and how to approach them!




To Begin: A Few Terms

e Data: pieces of information

* Variable: factor of interest that can vary
 Examples: age; temperature; test score; extent of agreement

* Value: score, code, or other content that represents position on the
variable

* Examples: 46 years old; 50 degrees Fahrenheit; 85%; Strongly disagree


Presenter
Presentation Notes
Before we dive into the four questions, let’s begin with a few terms.
Data refers to pieces of information.
A variable is a factor of interest that can vary. Some examples include age, temperature, test score, and extent of agreement with a statement.
A value is a score, code, or other content that represents position on the variable.  For example, 46 years old is a value for age; 50 degrees Fahrenheit is a value for outdoor temperature; 85% is a test score, and Strongly disagree is the extent of agreement with a statement.



Dataset Example

e 2020 Arts Basic Survey — U.S. Bureau of the Census for the National
Endowment for the Arts

* Source: National Endowment for the Arts, United States. Bureau of the
Census, and United States. Bureau of Labor Statistics. Arts Basic Survey,
United States, 2020. Inter-university Consortium for Political and Social
Research [distributor], 2021-05-03. https://doi.org/10.3886/ICPSR37972.v1

e Conducted in February, 2020

* Approximately 35,000 survey respondents; half responded to the arts
guestions

* Exporting and importing data — see video link in chat!
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Now that we have some basic terminology, let’s look at a dataset example.

The dataset we will examine in this workshop comes from the 2020 Arts Basic Survey, which was conducted by the U.S. Bureau of the Census for the National Endowment for the Arts. According to Census Bureau practice, thousands of households are interviewed each month during a census year. A subset of this population receives special questions, such as the arts items we will look at in this workshop.  For the Arts Basic Survey conducted in 2020, survey respondents reported on their personal participation in various arts and crafts activities as well as their attendance at fine arts-related events and learning opportunities.  During this period, almost 35,000 people responded to the survey; half of these responded to the arts items.

I obtained this dataset from the Inter-university Consortium for Political and Social Research website.  If you are unfamiliar with how to export data from a website and then import it into Excel, please save the link I have put into the chat, as it contains a video I created on how to accomplish this task. https://youtu.be/pvz52ph1mng

https://doi.org/10.3886/ICPSR37972.v1

Sample dataset

Arts_survey dataset - Excel
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2 | 1 1.10024E+11 2 2020 1 201 2 1 1 =il 1
3 | 2 1.7875E+14 2 2020 1 201 1 1 1 -1 1
4 | 3 2.10017E+13 2 2020 2 201 1 1 1 =il 1
5 | 4 2.10017E+13 2 2020 2 201 1 1 1 -1 1
6 | 5 09.21512E+14 2 2020 1 201 1 1 1 =il 1
7 | 6 2.9191E+14 2 2020 1 201 2 1 1 -1 1
8 | 7 2.9191E+14 2 2020 1 201 2 1 1 =il 1
9 8 1.07091E+12 2 2020 1 201 1 1 1 -1 1
10 | 9 1.07091E+12 2 2020 1 201 1 1 1 =il 1
11 10 1.10156E+11 2 2020 2 201 1 1 1 -1 1
12 11 1.10156E+11 2 2020 2 201 1 1 1 =il 1
13| 12 1.10403E+11 2 2020 1 201 1 1 1 -1 1
14 | 13 1.7905E+14 2 2020 1 201 2 1 1 =il 1
15 | 14 1.7905E+14 2 2020 1 201 2 1 1 -1 1
16 | 15 5.09006E+14 2 2020 1 201 1 1 1 =il 1
17 | 16 9.91413E+14 2 2020 3 201 1 1 1 -1 1
_18 | 17 9.91413E+14 2 2020 3 201 1 1 1 =il 1

37972-0001-Data | Sheet1 | (@) [ ]
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Here is a screenshot of the first few columns and rows of this dataset. 

The rows represent cases—here, households participating in the survey, each labeled with a Case ID.  

The columns represent variables—here, items on the survey or other identifying information.  For example, HRYEAR4 is the year during which the survey was conducted. The cells of the spreadsheet are values.  For example, for HRYEAR4, you can see that the variable is a constant—2020—because all respondents were surveyed in the same year.  However, the variable HETENURE has more than one value shown, indicating that there was a choice of response for this survey item, in this case, the status of the respondent’s living quarters.

Each cell contains a value for the specific case on the variable represented by the column.

Most datasets are organized this way.  However, sometimes columns represent cases and rows represent variables, so be sure to check which arrangement your dataset uses.


Question 1: What is the integrity of the dataset?

* Source
e Sample
* Method of data collection

* Reliability and validity of
measures

Arts Basic Survey, United States,
2020

National Endowment for the Arts

United States. Bureau of the Census

United States. Bureau of Labor Statistics

ICPSR Codebook

Inter-university Consortium for
Paolitical and Social Research
P.O. Box 1248

Ann Arbor, Michigan 48106
www.icpsr.umich.edu
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Now let’s talk about the four questions for understanding and evaluating a dataset.

Our first question is about the integrity of the dataset. This may be one of the most challenging aspects of evaluating a dataset.  When a dataset comes from an external source, you will need to research the reputation of the source.  Government agencies, institutions of higher education, and established research thinktanks are likely to be reputable sources of information. Other organizations may also be reputable, but be sure to investigate them before using data from those organizations. 

Other integrity considerations include the sample (who or what is represented in the data), the method of data collection, and the reliability and validity of the measures.  

For the Arts Basic Survey, we have access to information that gives us confidence in the integrity of the dataset.  For example, the census bureau is one of the most widely respected surveyors in the country.  Furthermore, the website where the data were obtained includes a handbook that describes the sampling, the method of data collection, and other relevant information for evaluating data reliability and validity.  It also includes a codebook (shown here) that contains a description of each item on the survey. If a handbook and/or codebook are available for the dataset you are using, be sure to read these carefully so that you know the quality of the data.



Missing Data and Cleaning the Dataset

Why are data missing? Is there a pattern?

How much cleaning is needed?
e Errors, blank rows, duplicates, outliers
e Formatting
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Another aspect to consider for data integrity is missing data and clean-up.

Deciding how to address missing data can be a challenge.  The first step is to try to determine why the data are missing.  If there is a pattern to the missing data, this could decrease the integrity of the dataset.  For example, if everyone who declined to answer the arts items disliked the arts, then the results from those who agreed to answer the arts items may be biased.  

In contrast, if missing data are random, there are strategies for imputing missing data based on existing data, but doing so can increase the amount of error in your dataset.  In contrast, omitting missing values can decrease the number of cases in your dataset.  Consider pros and cons of each strategy.

In addition, the dataset might need to be cleaned up.  Look for errors, blank rows, duplicates, and obvious outliers, and clean those up.  


Cleaning the Dataset

BUILDING MUSICCLASS

MOVIES

ARTEXHIBIT

LIVETHEATER LIVEBOOK
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For example, in this image, you can see that there is a letter C in the Livebook column—this is an error, as the values for all variables in this dataset should be numeric.  Similarly, based on reading the codebook, we know that the values for the variable “Movies” should be a 0 or 1. The 2 is an error.   

You may also need to reformat the data to be more useful.  For example, you may need to re-code values or re-name columns so they are easy to interpret, as shown in this image.


Question 2: What type of data does the dataset contain?

e Qualitative — text/visual
* Quantitative — numeric
 Mixed — both



Presenter
Presentation Notes
The next question deals with what type of data the dataset contains.  Datasets can contain qualitative data (text and/or visual information), quantitative data (numeric information), or both, which we call “mixed.”  The Arts Basic Survey dataset is purely quantitative—only numeric data. 



Quantitative Data
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» Categorical variables:
dichotomies or
discrete groups

e Continuous variables:
measurable
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Let’s talk a bit about quantitative data, as many datasets you will encounter will be quantitative.  Quantitative data can represent categorical variables (discrete groups or dichotomies, such as State of residence or “Yes/No”) or continuous variables (which are measurable, such as a score, rating, or length of time)

This distinction is important because the type of data will determine what kinds of questions you can ask of the data.

The Arts Basic Survey dataset includes primarily categorical variables – dichotomous variables such as participation in filmmaking, photography, and art, here coded as 0 for no or 1 for yes; and other categorical variables such as type of audience, coded 1, 2, or 3.  Note that these codes are placeholders for categories and do not have inherent numerical value.

In this dataset, there is only one continuous variable—respondent’s age.  The Arts Basic Survey did not collect data on other continuous variables such as how often the respondent practices a musical instrument or how much they enjoyed the most recent performance they attended.  


Question 3: What can the data tell me?

Qualitative: experiences, stories, themes

Quantitative:

Central tendency and variability (see image)
Frequency/percentage
Relationship

59
58
60
49
61
80
19
37
31
54
27
32
25
36
38
39
31
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The next question asks, What can the data tell me?—that is, what kind of research questions can you ask of the dataset?

Qualitative data allow us to ask questions about people’s experiences, stories, or themes in some phenomenon of interest.  Recall that there are no qualitative variables in this dataset, but if the survey had included people’s personal stories about attending a play, or their fondest memory of playing an instrument, or a description of their process for knitting, these would be qualitative data.  Qualitative data typically provide richer, more in-depth information about a small subset of a population.  

With quantitative data like those contained in the Arts Basic Survey dataset, we can ask questions like these:
What are the typical or average values for a variable, and how much variability is there in the data?  For example, as you can see in the image, we have participant age in the first column and live theater attendance in the second column. Thus, we could ask, What is the age range and average age of respondents who attended a live theater performance?  
What is the frequency of values for a particular variable?  For example, What percentage of the sample reported playing an instrument?  What was the most commonly reported type of craft? 
Is there a relationship between variables?  For example, using this dataset we could ask, Is there a relationship between artistic performance attendance and geographical location?



Question 4: What techniques can | use to analyze the data?

* Qualitative: coding, thematic analysis

* Quantitative:
e Data visualization
* Descriptive statistics
* Inferential statistics

Count of LIVETHEATERlCqumn Labels ~

Row Labels v 1 2 3 4 Grand Total
0 1793 2157 4387 3167 11504
1 1054 1203 1812 1682 5751
(blank)

Grand Total 2847 3360 6199 4849 17255
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The last question to ask is about techniques you can use to analyze the data.  

If your dataset contains qualitative data, you will likely do some coding and thematic analysis to find trends and patterns.

If your dataset contains quantitative data, you will begin by getting a sense of your data through basic data visualization, which involves creating graphs and/or tables to look at the variables of interest. For example, the image on the right shows a basic table created in Excel that contains the number of people who did not (row labeled 0) and did (row labeled 1) attend a live theater performance by geographical region (columns 1 through 4) within the Arts Basic Survey sample.  Although Excel is useful for creating such tables, any more sophisticated data visualization may be handled better in specialized software, such as SPSS or R. If you prefer point-and-click methods, then SPSS will be a good fit.  If you like to code, then R is a great choice.

Continuing with quantitative data, you can calculate descriptive statistics. For categorical data, we are typically limited to frequencies and percentages, but for continuous data, we might want to calculate means, standard deviations, and various measures of effect size such as correlations.  

Many research questions can be answered with data visualization and descriptive statistics alone.  However, if you want to generalize from data obtained from a sample to the population from which the sample was drawn, then you will likely need to calculate inferential statistics.  Both descriptive and inferential statistics can be calculated in a variety of statistical packages.  

For more information on specific data analysis techniques, I invite you to attend our workshops on analysis of qualitative and quantitative data!



Quiz!

* Type your responses in the chat, but wait to post your response!
* Evaluating a dataset begins with examining what aspect?
* What are two main types of quantitative variables?

* True or False: With qualitative data, research questions focus on
frequency, central tendency, and comparison and relationship.

* What is typically the first step in analyzing quantitative data?
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Before we wrap up, let’s see what you remember from this workshop.  Type your responses to all four quiz items in a single chat, but wait until I give the signal to post your response. This will ensure that everyone has a chance to consider the questions and come up with their own response.  Each question requires a short response.  The quiz items are:
Evaluating a dataset begins with examining what aspect?
What are two main types of quantitative variables?
True or False: With qualitative data, research questions focus on frequency, central tendency, and relationship.
What is typically the first step in analyzing quantitative data?
 Type your response.  (Pause 30 sec.)  Now share in the chat!



Quiz Answers

* Evaluating a dataset begins with examining what aspect?
* The integrity of the dataset

* What are two main types of quantitative variables?
e Categorical and continuous

* True or False: With qualitative data, research questions focus on
frequency, central tendency, and relationship.

* False: This is true of quantitative data.

* What is typically the first step in analyzing quantitative data?
* Data visualization
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Here are the answers: 
Evaluating a dataset begins with examining the integrity of the dataset.
The two main types of quantitative variables are categorical and continuous.
False; this is true of quantitative data
The first step in analyzing quantitative data is typically data visualization.
 
How did you do?  If you want to review, feel free to download the PowerPoint slides, which I will put in the chat!
 
 
 


Wrap-up and Q&A

Four questions for understanding and evaluating a dataset:
e What s the integrity of the dataset?
e \What type of data does the dataset contain?
e What can the data tell me?
e \What techniques can | use to analyze the data?

Questions?
Thank you!
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Let’s wrap up by recapping the four questions:
What is the integrity of the dataset?
What type of data does the dataset contain?
What can the data tell me?
What techniques can I use to analyze the data?

I’m now happy to take a couple of minutes to answer your questions! Please put them in the chat.

Thank you!
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