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GETTING STARTED WITH STATISTICS 
 FOR LIBRARIANS 
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COURSE OUTLINE 

 Examine examples of research papers 

 Define key statistical concepts 

 Use examples and exercise to verify understanding 

 Re-examine the research papers to reinforce the 

concept. 

mailto:jwu5@usc.edu
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LEARNING OUTCOMES 

 Understand basic statistical terms such as standard 

deviation, t-test, p value, etc. 

 Identify test measures used in published research 

studies 

 Interpret the data, graphs, and statistical output used in 

the research findings 
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EXAMINE EXAMPLES OF RESEARCH PAPERS 

De Groote, (2008) p.365 
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EXAMPLES OF RESEARCH PAPERS 

Folb, (2011) p.222 

Greer,  (2009) p.293-294 
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Gore,  (2009) p.206 

BASIC STATISTICAL CONCEPTS 

 What is statistics? 

 Statistics is the study of the collection, analysis, interpretation, preparation, 

and organization of data.5 

 Why is it important? 

 Explain what happens 

 Evaluate the credibility and usefulness of information 

 Make sound decisions 
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TYPES OF STATISTICS 

Statistics 

Descriptive 
Statistics 

Graphical Numerical 

Inferential 
Statistics 

Estimation 
Hypothesis 

Testing 

Mean 

Median 

Range 

Standard Deviation 

Box Plot 

Histogram 

Scatter Plot 

Tables 

Sample 

Population 

p-value 

t-test 

Level of 

significance 

DESCRIPTIVE STATISTICS 

 Numbers used to describe the population data 

 They do not actually test any hypotheses (or yield any p-values) 

 Types: 

 

 

 

 Limitations:  

 Cannot use the data collected to generalize to other people or objects 

 Don’t always need to generalized to other populations 

Measures of Dispersion 

 Range 

 Quartile 

 Standard Deviation 

Measures of Central Tendency 

 Mean 

 Median 

 Mode 

Measures of Frequency 

 Histogram 

 Bar Chart 



9/6/2016 

7 

MEASURES OF CENTRAL TENDENCY 

Mean 

 

 

Median 

 

 

Mode 

 

 

 The most common measure 

of central tendency 

 Average 

 Affected by extreme values 

 

0  1   2   3   4   5   6   7   8   9   10 

Mean = 3 

  0  1   2   3   4   5   6   7   8   9   10 

Mean = 4 

 Middle 

 Not affected by extreme 

values 

 

0  1   2   3   4   5   6   7   8   9   10 

Median = 3 

  0  1   2   3   4   5   6   7   8   9   10 

Median = 3 

 Most frequent value 

 Not affected by extreme 

values 

 There may be no mode or 

several modes 

 

 

0   1   2   3   4   5   6   7   8   9   10       

Mode = 5 

No Mode 

MEASURES OF DISPERSION 

Range 

 

 

Quartiles 

 

 

Standard 
Deviation 

 

 

 The difference between the 

highest and lowest score in a 

data set. 

 

Example: 2, 5, 16, 35, 36, 40, 55 

 

Range=55-2=3 

 Quartiles tell us about the 

spread of a data set by 

breaking the rank-ordered 

data set into quarters. 

 

 
       5, 6,   12, 13,  15, 18,    22, 50 

1st  Quartile 2nd Quartile 

Q1=9 Q2=14 

 Shows how much variation 

there is from the average. 

Small 

standard 

deviation 

Large 

standard 

deviation 

3rd Quartile 

Q3=20 

Example: 
Example: 
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EXAMPLE 

Gore,  (2009) p.206 

WHAT DO THESE NUMBERS TELL US? 

CV (Coefficient of Variance)=Standard Deviation/Mean 

Mean>Median, data is slightly right skewed CV=1.3/2.2=0.65 

Mean=Median, data is symetrically distributed CV=3.2/7=0.46 

Mean>Median, data is slightly right skewed CV=15/19.1=0.78 

Distributions with CV<1 are considered low-variance. Lower variation, data is more reliable. 

Distributions with CV>1 are considered high-variance. Greater variation, data is less reliable. 
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0 5 10 15 20 25 30 35 40 45 50

EMPIRICAL RULE 

Copyright © 2011 Pearson Education, Inc. 

If mean=24, standard deviation=8. 

 

 Interval Percentage of Data 

24-8=16 to 24+8=32 68% 

24-2*8=8 to 24+2*8=40 95% 

24-3*8=0 to 24+3*8=48 99.7% 

68

% 

95

% 

99.7% 
16 32 8 40 0 48 

EXERCISE 

Mean Median Standard Deviation 

Data Set A 12 15 6 

Data Set B 12 12 6 

Data Set C 12 9 15 

Data Set D 12 13 3 

Questions: 

1.Which data set is right-skewed? 

2.Which data set is more dispersed? 

3.Which data set is more clustered? 
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MEASURES OF FREQUENCY 

Histogram 

 

 

Bar Charts 

 

 

 A graphical display of data 

using bars of different heights. 

 A chart that displays a summary of 

the frequency distribution of classes 

that fall within certain lower and 

upper limits in a set of data. 

0

1

2

3

4

5

6

Blue Green Red Yellow

No  Gaps 

Number 

Ranges 

Gaps 

Categories 

EXAMPLE 

Liu  (2015) p.332 
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TYPES OF STATISTICS 

Statistics 

Descriptive 
Statistics 

Graphical Numerical 

Inferential 
Statistics 

Estimation 
Hypothesi
s Testing 

Mean 

Median 

Range 

Standard Deviation 

Box Plot 

Histogram 

Scatter Plot 

Tables 

Sample 

Population 

p-value 

t-test 

Level of 

significance 

INFERENTIAL STATISTICS 

 Did the event happen by chance or by underlying cause? 

 Methods of inferential statistics: 

 Estimation of parameters  

 Testing of statistical hypotheses 

 Conclusions are never 100% certain 

 Uncertainty is introduced by random error 

 We can understand how confident we are through confidence interval 

 Limitations: 

 Due to random error, there’s a small probability that your conclusion might not be right. 

 It doesn’t give you causation. It only gives relationship. 
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VARIABLES 

Variables 

Qualitative 

(aka, categorical) 

Nominal Ordinal 

 

Quantitative 

(aka, numeric) 

  

Interval Ratio 

Discrete Continuous 

SCALES OF DATA (NOIR) 

Nominal 

• Counts by category 

• Cannot be 

quantified 

• Cannot be assigned 

any order 

Examples 

• Gender (Male, Female, 

Transgender) 

• Eye Color (Blue, 

Green, Black) 

• Marital Status (Married, 

Single, Divorced) 
 

Ordinal Interval Ratio 

• Counts by category 

• Cannot be quantified 

• Can be ranked 

logically 

Examples 

• Age (Young, Middle-

aged, Old) 

• Satisfaction (Unsatisfied, 

Satisfied, Very satisfied) 

• Frequency(Never, 

Sometimes, Often, 

Always) 

• Difference between 

two values is 

meaningful 

• No baseline 

• Difference between 

two values is 

meaningful 

• With a true zero. 

Examples 

• Height (5’5, 5’8, 6’4) 

• Weight (120lbs, 150lbs, 

180lbs) 

• Income ($0, $50, $100) 
 

Examples 

• Temperature(-20°, 0°, 20° ) 
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SUMMARY OF SCALES OF DATA 

Provides Nominal Ordinal Interval Ratio 

The “order” of value 

is known 

Mode 

Median 

Mean 

Can quantify the 

difference between 

each value 

Can add or subtract 

value 

Can multiple and 

divide values 

Has “true zero” 

EXERCISE 

What are the types of variables measured by the following survey questions? 
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WHY DOES IT MATTER? 

 Different types of data allow for different types of data analysis 

 

 

Nominal Ordinal Interval/Ratio 

Nominal Phi (2X2 only); 

Lambda; Cramer’s V; 

Chi Square; Fisher’s 

Exact 

Lambda; 

Cramer’s V; 

Chi Square; 

Fisher’s Exact 

Ordinal Gamma; 

Kendall’s Tau-b; 

Spearman’s Rho; 

Yule’s Q (2X2 

only) 

Kendall’s Tau-b; 

Spearman’s Rho  

Interval/Ratio t Test & Mann-Whitney U (two attributes of 

the nominal/ordinal variable); ANOVA 

(three or more attributes of the 

nominal/ordinal variable) 

Pearson’s r; 

Regression 

analysis 

Luo, (2016) slides 55 

COMMON INFERENTIAL STATISTICS TEST MEASURES 

Test of Relationships Test of Group 

Differences 

Test of Repeated 

Measures 

Tests Using 

Categorical Data 

Pearson r correlation Independent t-

test 

Dependent t-test Chi-Square Test of 

Independence 

Linear/Multiple 

Regression 

 

ANOVA Repeated Measures 

ANOVA 

Logistic Regression 

To decide which test to use, check out: https://cyfar.org/types-statistical-tests or consult with a statistician 

at your institution. 

https://cyfar.org/types-statistical-tests
https://cyfar.org/types-statistical-tests
https://cyfar.org/types-statistical-tests
https://cyfar.org/types-statistical-tests
https://cyfar.org/types-statistical-tests
https://cyfar.org/types-statistical-tests
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KEY ELEMENTS OF SIGNIFICANCE TESTING 

Standard 
Deviation 

Null Hypothesis 
Measure of 

Central 
Tendency 

Risk of Being 
Wrong (alpha) 
0.05 or 0.25 or 
0.01 or 0.001 

FIVE STEPS IN HYPOTHESIS TESTING 

1 
• Making assumptions 

2 

• Stating the research and null hypotheses and 
selecting alpha 

3 

• Selecting the sampling distribution and choose 
which test to use 

4 
• Computing the test statistic 

5 
• Interpreting the results and making a conclusion  
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EXAMPLE 

1 
• Making assumptions 

2 

• Stating the research and null hypotheses and 
selecting alpha 

3 

• Selecting the sampling distribution and choose 
which test to use 

4 
• Computing the test statistic 

5 

• Interpreting the results and making a 
conclusion  

Random sample. 

 

Data is normally distributed. 

EXAMPLE 

1 
• Making assumptions 

2 

• Stating the research and null hypotheses and 
selecting alpha 

3 

• Selecting the sampling distribution and choose 
which test to use 

4 
• Computing the test statistic 

5 
• Interpreting the results and making a conclusion  

Null Hypotheses: 

There’s no difference in the 

learning outcomes between 

online only and hybrid 

instruction (both online and 

face-to-face) 

 

 

Alpha=0.05 
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EXAMPLE 

1 
• Making assumptions 

2 

• Stating the research and null hypotheses and 
selecting alpha 

3 

• Selecting the sampling distribution and choose 
which test to use 

4 
• Computing the test statistic 

5 
• Interpreting the results and making a conclusion  

Experimental group: 129 

students who took the online 

only instruction. 

Control group: 128 students 

who took the blended 

instruction. 

 

Independent t-test. 

EXAMPLE 

1 
• Making assumptions 

2 

• Stating the research and null hypotheses and 
selecting alpha 

3 

• Selecting the sampling distribution and choose 
which test to use 

4 
• Computing the test statistic 

5 
• Interpreting the results and making a conclusion  

Use statistical software such as 

SPSS, SAS, etc to calculate the 

p value and compare it with the 

alpha researcher selected. 

Different test measures 

generate different values that 

correspond to different p values 

at a certain degree of freedom. 
 

Test Measure Test value 

t-Test t score 

ANOVA F score 

Chi-Square  χ² score 
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EXAMPLE 

1 
• Making assumptions 

2 

• Stating the research and null hypotheses and 
selecting alpha 

3 

• Selecting the sampling distribution and choose 
which test to use 

4 
• Computing the test statistic 

5 
• Interpreting the results and making a conclusion  

If p>0.05, fail to reject the 

null hypothesis. 

 There’s no significant 

difference between the two 

groups. 

 

If p<0.05, reject the null 

hypothesis. 

 There’s a significant 

difference between the two 

groups. 

 

5 
Interpreting the results SEM=SD/√N SEM=3.798/√129=0.334 

How precisely the mean of the sample 

estimates the population mean 

=P =

P 

There is a 95% chance that 

the range between -1.002 

and 0.859 contains the true 

difference of the mean 

P value =.880>0.05, no statistically 

significant difference between the 

experimental group and the control group 

Determines if the two groups 

have about the same or 

different amounts of variability 

between two data sets. 

P value=.362>0.05, no 

statistically difference 

between the variability of the 

two groups. 

Greer,  (2009) p.293-294 
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5 
Making a conclusion 

Since p=0.88>0.005, so we can not confirm there’s a significant difference between online-

only instruction and blended instruction. 

 

Conclusion from researcher: 

“Although some may wish to interpret these study data as an excuse to move all instruction 

online and return to simpler times, when librarians did not spend a good portion of their lives 

on instruction, the authors would be remiss to encourage anyone to immediately do so. The 

outcomes of this study do not suggest that the computer is mightier than the librarian; rather, 

the success of the online group as compared to the hybrid group only indicates that carefully 

crafted online learning objects, which conform to the most recent scholarship of teaching and 

learning and are responsive to the needs of a specific audience, can be as effective in 

empowering students to achieve desired learning outcomes as in-classroom instruction. In 

either case, the librarian plays a pivotal role as the instructional designer. ” 

Greer,  (2009) p.297 

EXERCISE 

Scenario: There was a campus-

wide database promotion in year 

2011. The promotion was 

discontinued in year 2012.  
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EXERCISE 

Type of  Test Use 

Independent T-

test 

Compare the means from exactly two groups, such as the control 

group vs. the experimental group. 

Dependent T-

test 

Used for before vs. after type experiments, where the same 

individuals are measured. 

Chi-Square Test Compare observed data with data we expect to obtain according 

to a specific hypothesis. 

ANOVA Compare differences between two or more groups. 

Which test measure should I use to find out if there’s a difference in 

database usage between year 2011 and 2012? 

PAIRED T-TEST RESULTS 

P value>0.05, there’s no significant 

difference between the two sets of 

data.  

P value<0.05, there’s a significant 

difference between the two sets of data.  

P value>0.05, there’s no significant 

difference between the two sets of 

data.  

EXERCISE 
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RE-EXAMINE EXAMPLES OF RESEARCH PAPERS 

De Groote, (2008) p.365 
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EXAMPLES OF RESEARCH PAPERS 

Folb, (2011) p.222 

Greer,  (2009) p.293-294 
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Gore,  (2009) p.206 
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RESOURCES 

 Khan Academy https://www.khanacademy.org/#statistics  

 Coursera Basic Statistics https://www.coursera.org/learn/basic-statistics  

 Coursera Inferential Statistics https://www.coursera.org/learn/inferential-statistics-intro  

 Lynda.com SPSS Statistics Essential Training https://www.lynda.com/SPSS-tutorials/SPSS-

Statistics-Essential-Training/182376-2.html?org=usc.edu  

https://www.khanacademy.org/#statistics
https://www.khanacademy.org/#statistics
https://www.coursera.org/learn/basic-statistics
https://www.coursera.org/learn/basic-statistics
https://www.coursera.org/learn/basic-statistics
https://www.coursera.org/learn/basic-statistics
https://www.coursera.org/learn/inferential-statistics-intro
https://www.coursera.org/learn/inferential-statistics-intro
https://www.coursera.org/learn/inferential-statistics-intro
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https://www.coursera.org/learn/inferential-statistics-intro
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