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1. Variables

A variable is anything that varies and has more than one unique category.

Examples
e Ageinyears:1,2,3,4,5,6, ..., 48, 49, 50, etc.
e Weightin pounds: 0,1, 2, 3, ...190, 191, 192, etc.
e Test Scores: percentage correct, from 0% to 100% correct.
e Eye color: black, blue, brown, green, etc.

A constant occurs when only one category of a variable is present for a study.

Examples
(a) If everyone in this class is female, is sex a variable in this class?

If only females are present, then sex is a constant in this class.

(b) Students in urban areas whose parents are educators will perform better in mathematics
than students whose parents are not educators.

Variables
Parent’s occupation (educator vs. non-educator).
Math performance

Constants
Urban location (no other location identified)
Students (non-students not included)



Exercise
What are the variables in these hypotheses?

(a) There is no difference in Body Mass Index (BMI) between females and males.

Answer

Answer
(b)The higher one’s level of academic self-efficacy, the lower will be one’s test anxiety. (Note
that academic self-efficacy and test anxiety are measured on 20-point scales ranging from 1 =
low to 20 = high).

Answer

(c) Below is a description of students in a classroom; which are variables and constants?

o Age = all students are 21 years of age

e GPA =ranges between 1.65 and 3.86 for students in class
e Race = students are Asian, Amer. Indian, or Pacific Islanders
e Transportation to class = all students walk to class

Answer

2. Measurement
Summary Definition
Systematic process of assigning labels or numbers to categories of a variable.

Detailed Definition
Systematic procedure for assigning numeric values or labels to distinct units or characteristics
associated with a given variable; or, quantifying or assigning a number to express the degree to
which a characteristic is present or assigning labels to characteristics to express distinctions that
are present in a variable. Measurement results in an observation of some phenomenon (e.g.,
current temperature is 86F or 36C, his test score is 7 of 10 correct, her anxiety score is 12 from a
maximum of 15).

Examples
(a) Please identify your biological sex:
____Female
____Intersex

____Male



(b) Rate your instructor on the following item: Organization of course content.
1. Very Disorganized
2. Disorganized
3. Somewhat organized
4. Organized
5. Very Organized

(c) How many whole apples are you bag?

3. Scales of Measurement
There are four scales of measurement: Nominal, Ordinal, Interval, and Ratio. Each are described below.

Nominal: Categories
Just categories present with no inherent rank among categories, so there is no inherent way to
rank or sort categories of the variable.

Examples
e Sex (female, intersex, male)
e Race/Ethnicity (Asian, Amer. Indian, Black or Afr. Amer., Latino/Latina, etc.)
o Type of flower (daisy, dandelion, petunia, rose, etc.)

Ordinal: Ranked Categories
Categories present, but also with inherent rank among categories so one could sort categories
from less to more, worst to best, lowest to highest, etc.

Examples
(a) Rate your instructor on the following item: Organization of course content.
Very Disorganized
Disorganized
Somewhat organized
Organized
Very Organized

With this example we can sort responses from least to most organized, but we could not
pinpoint exact difference among categories because the scale is loosely defined and
subject to interpretation by those who provide responses.

(b) Rate your instructor on the following item: Organization of course content.
1. Very Disorganized

Disorganized

Somewhat organized

Organized

Very Organized
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Do adding identifying response option numbers change the underlying measurement of
this item? Do adding numbers change this from Ordinal to Interval or Ration; do the
numbers add precision and definition to the categories?



(c) SES, socio-economic status, originally measured by three indicators: educational
level, income, and occupational prestige.

High

Middle

Low

These categories can be ranked, but without more information, without more precision
in measurement, we don’t know the exact difference among each category.

Interval: Ranked Categories with Equal Intervals of Measurement
Categories, that can be ranked, with equal interval based upon the scale or device used to
measure that variable.
e Equal interval means that the scale used for measurement produces that same units
across the scale, e.g., distance in inches is well defined and the differences between
1 and 2 inches is the same as the difference between 6 and 7 inches, i.e., 1 inch
remains the same throughout the scale.
e Other examples: time measured in seconds, weight measured in kilos
e The difficulty with interval scaling is finding variables that lack a true zero point (the
fourth requirement used to define Ratio variables, see below); few variables with
equal interval scales have no true zero point (i.e., 0.00 = absence of a quantity for
the variable).
e True zero means there is a beginning/starting point or ending point to the scale.
Most measures with such precise measurement have true zero points.
e Possible interval examples:
o IRT/Rasch scale ability scores where logits range from —00 to Q0 with a
midpoint of 0.00. This is not a true 0.00 point, however, since 0.00 does not
represent the absence of the latent variable measured; instead 0.00
represents a mid-point on the scale.
o Temperature in Celsius or Fahrenheit where 0.00 does not signify the
absence of heat or cold (this disregards 0 Kelvin which theoretically implies
the absence of heat energy).

Ratio: Ranked Categories with Equal Intervals of Measurement and True Zero
Variables that possess categories, natural rank among categories, equal interval with
scale/device used to measure those variables, and true zero point.

Examples
e time to complete a task
e counting books in a room
e number of points scored during a game

This is the only type of variable for which one can compute ratios (e.g., if it takes me 10 seconds
to complete at task, but takes you only 5 seconds, then it took me, 10/5 = 2, twice as long).



Equal interval characteristics — this is a function of the measuring scale or device used, not of the
categories themselves. Examples of measurement scales that produce equal intervals:
e ruler in millimeters or inches,
e stop watch to record seconds,
e counts of number of items scored correctly on tests,
e percentage of items scored correctly on tests, e.g., Test 1 scores:
Bryan =45%
Miriam = 85%
Melinda = 100%
Ratio = 45/100 = .45*100 = 45%

4. Variables: Categorical/Qualitative vs. Quantitative
The distinction between these two classifications rests solely on the scale of measurement for each
variable:

Nominal = Qualitative/Categorical

Ordinal = Categorical (2, 3, or 4 categories) or Quantitative (4 or more categories) *
Interval = Quantitative

Ratio = Quantitative

* This is an arbitrary classification that | have found useful in research and data analysis.

In general, if categories of a variable can be ranked, it is quantitative, if not ranked then categorical
(except for ordinal variables with limited number of categories as noted above).

Categorical/Qualitative Variable

Nominal or categorical (i.e., no inherent rank to categories), or ordinal variable with limited
number of categories (e.g., SES with three categories of low, middle, high).

Examples
e Race/Ethnicity
e Types of flowers
e Make of automobile

Quantitative Variable

Ranked categories (ordinal, interval, or ratio, assuming the ordinal measure contains many
ranked categories or is a composite taken from several ordinal variables (e.g., scale with 3
ordinal indicators may be summed and treated as quantitative).

Examples
e Number of test items answered correctly
e  Weightin Ibs.
e Number of pages read over the summer
o Age
e ScoreonTest1



Sometimes folks equate quantitative variables with numbers and assume that if numbers are not
present then the variable cannot be quantitative. Consider the two scales below designed to measure
one’s current level of happiness with life or interest in writing.
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Source: http://www.backtosafety.com/posts/emotional-check-in-chart/

®

13. How would you feel about writing a story instead of watching TV?

Source: Kear, D. J., Coffman, G. A., McKenna, M. C., & Ambrosio, A. L. (2000). Measuring attitude
toward writing: A new tool for teachers. The Reading Teacher, 54(1), 10-23.

Things to notice:
e no numbers are used in either scale
e despite lack of numbers, the scales demonstrate a quantitative response since categories can be
sorted by level of happiness or interest
e yet, due to lack of precision of measurement, this scale is at best ordinal

Exercise
Identify the
e variable or variables for each statement/hypothesis,
e indicate whether the variable is categorical or quantitative, and
e identify the scale of measurement for each variable (Nominal, Ordinal, Interval, or Ratio).

(a) Everyone buys a bag of apples, and we each count the number of whole apples in our bags.

Answer
e Categories:
e Rank:
e Equal Intervals:
e True Zero:



(b) The classification of people into student groups in high school (e.g., nerds, athletes, and druggies).

Answer

(c) Take the classification used above (nerds, athletes, druggies) and provide a different label now with
numbers: group 1, group 2, and group 3.

Answer

5. Independent/Predictor vs. Dependent/Criterion Variables
The easiest way to identify independent (V) and dependent (DV) variables is to consider the logical,
theoretical, or observed time sequence for the variables.
e Independent/Predictor: variable that comes first in time sequence
e Dependent/Criterion: variable that follows IV in time sequence

Independent/Predictor [ Dependent/Criterion

-
Time

e | use independent variable and predictor synonymously and view dependent and criterion as
synonyms too.

e For some an independent variable is one manipulated by a researcher in an experimental study
and a dependent variable is that observed after manipulating the independent variable. Thus,
use of terms independent and dependent imply causation.

e If variables are not manipulated, or the outcome of manipulation, or if one is studying only
relationships, predictions, or correlations, then some argue variables should be called predictors
and criterions (or is it criteria?).



Exercise
For each, identify the IV and DV and determine whether each is categorical or quantitative.

(a) Among 3™ grade students, there will be a difference in graded reading performance scores between
males and females.

Answer
V=

DV =
Reason =

(b) Students in larger classes tend to score lower on standardized mathematics tests.

Answer
V=
DV =

(c) Students whose parents are educators will have higher academic self-efficacy than students whose
parents are not educators. The academic self-efficacy scale ranges from 5 = low to 15 = high.

Answer
V=
DV =

(d) For females in public schools, researchers found that one’s mathematics attitude predicts well one’s
mathematics achievement. (Mathematics attitude is a latent variable and is formed as a composite
score from responses to several indicators and has a range of 20 = low to 85 = high.)

Answer
V=
DV =

Constants:

6. Selecting Basic Statistical Analyses

Many flow charts exist to help researchers identify which statistical tests to use in various situations.
Below is one example found on the internet — author unknown.



Flow Chart for Selecting Commonly Used Statistical Tests

Parametric Assumptions:
1. Independent, unbiased samples
2. Data mormally distributed
3. Equal variances

Type of data?

Continuows Discrete, categorical

T £ ti Chi-sgquare tests
¥Ppe of quesuon one and two sample
Rulauuns]:jp/ \‘riﬁ,_.,-._.m_.ﬁ
Do vou have a true Differences between Means
independent variable? what?
Yes M

Tests for
Equal Variances

Fmax test,

Regression - ; ; Brown and Smythe's test

Analyses Correlation Analysis STyt s tesl,
e Bartlett’s tests

Monparametric Y
P . Spearman’s Rank How many treatment
CArSON's T . . -
Correlation Eroups:

Two groups

More than twao
Zroups

Parametric assumptions Parametric asssumpiicns
sahisfied? satisfied?

*N“ ‘ Mo

Diata transform worked? |

|Data transform worked? |

=3

N*‘; Monparametric

Pammetric .
Student’s unpaired t-test, Mann-Whitney U or e e
Paired t-test Wilcoxon Rank sums est
If significant, do a Parametric Monparametric

post hoc test, ¢.g. —| ANOVA Kruskal-Wallis Test

Tukey's or Bonferroni’s

If significant, do a
Dunn's Test

Source: http://abacus.bates.edu/~ganderso/biology/resources/stats flow chart v2014.pdf

Another approach is to consider the number and type of variables one has and then identify tests that fit
those variables. The table below identifies the nature of variables for eight analysis procedures taught in
EDUR 8131 (Intro. to Statistics).


http://abacus.bates.edu/~ganderso/biology/resources/stats_flow_chart_v2014.pdf

Statistical Tests Taught in EDUR 8131
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Statistical Test

Independent
Variable

Dependent
Variable

Special Note

Example

One-sample t-test

One Quantitative Variable

One variable compared
against some set score.

Does Mrs. Jones’ 8" grade PE
class weigh more than
national mean of 105 Ibs.?

Chi-square
Goodness-of-fit

One Categorial Variable

One variable, frequencies
of category for that
variable compared against
theoretical (expected)
values for those
categories.

Is student sex equally
distributed within an
educational research course
(i.e., are there equal numbers
of males and females)?

scores.

Two independent Categorial Quantitative | IV has two groups Is there a difference in
samples t-test (2 groups) weight between males and
females in PE class?
Correlated samples Categorial Quantitative | Scores are linked or Does the weight of 8" grade
t-test (2 sets of matched in some way students change before and
scores) across the two sets of after taking a PE class for one

semester?

two groups examined.

Pearsonr Quantitative | Quantitative | Works when IV and DV Is there an association
identified, or one wants between number of hours
correlation between two studied the week before a
variables that are not test and scores obtained on
identified as IV or DV. that test?

ANOVA Categorial Quantitative | IV has 2 or more groups; Is there a difference in mean

(2 or more mathematically same as weight between 6%, 7t, and
groups) two-group t-test if only 8t grade PE classes?

Linear Regression

Quantitative
(Categorial,

Quantitative

Provides prediction
equation or determines

Which among house size, age
of house, or number of

Test of Association

(nominal) variables
associated?

also) which IVs contribute to features best predict sale
modeling DV variation. price of a house?
Chi-square Categorial Categorial | Are two Categorial Do dropout rates differ

among three racial groups in
Georgia (Black, Hispanic, and
White students)? Note that
the DV dropout is nominal (in
school or out of school).

To use this table, do the following:
1. Identify the variables involved and, if possible, determine which are IV and DV
2. Determine scale of measurement for each variable
3. Determine whether any special circumstances apply (i.e., matched data, 2+ groups).
4. |dentify correct statistical test based upon steps 1 through 3 above.
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Exercise
For each scenario determine which statistical test would be suitable from among those listed in the
table above.

(a) Do females in single-sex classes perform better than females in co-educational classes in high school
biology? Below are end of course test scores in 9th grade biology for two classes, one taught with
female only and one with both males and females present.

Single-sex Co-educational
Class Class

85 75 79 76
83 83 82 79
79 84 75 81
95 86 94 82
71 91 69 88
86 95 81 84
93 98 87 93

Answer

IV Variable:

IV Variable Scale of Measurement:

DV Variable:

DV Variable Scale of Measurement:
Statistical Test:

(b) Assess the association between recreational reading interest and academic reading interest. Both
types of interest are measured with Garfield reading interest subscales which ranges 10 = low to 40 =
high (McKenna, M. C., & Kear, D. J. 1990. Measuring attitude toward reading: A new tool for

teachers. The reading teacher, 43(9), 626-639.).

Answer

IV Variable:

IV Variable Scale of Measurement:
DV Variable:

DV Variable Scale of Measurement:
Statistical Test:

(c) Does a high school student’s decision to apply for college admission (yes vs. no) differs depending
upon whether that student’s mother attended college (yes vs. no)?

Answer

IV Variable:

IV Variable Scale of Measurement:
DV Variable:

DV Variable Scale of Measurement:
Statistical Test:
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(d) Foos and Clark (1982) studied the influence of expectations on test performance. They found that
the kind of test that a student expected would affect the way in which they studied tested material.
Below are scores from an experiment designed to replicate Foos and Clark's research. A total of 20
undergraduate students were given a 3000-word passage to read and were told that they would be
tested on that passage. They were then assigned to one of four treatment groups. In the first group, the
students were told to expect a multiple-choice test; in the second group, they were told to expect an
essay; in the third group, they were told to expect a recall (e.g., fill in blank, matching); and in the fourth
group they were not told what to expect. Despite what they were told earlier, all students were given
the same test which consisted of multiple-choice and short-answer items. Given below are scores from
their test. Is there any evidence that expectation influences performance? (Source: Foos, P. W., & Clark,

M. C. (1983). Learning from Text-Effects of Input Order and Expected Test. Human Learning, 2(3), 177-
185.)

Type of Test Expected

Multiple-Choice Essay Recall Told Nothing
10 12 19 22
9 16 23 19
7 13 19 18
14 15 21 25
8 10 23 23

Note. Higher scores indicate better test performance.

Answer

IV Variable:

IV Variable Scale of Measurement:
DV Variable:

DV Variable Scale of Measurement:
Statistical Test:

(e) Lynch and Dembo (2004) sought to learn whether (a) Intrinsic Goal Orientation, (b) Self-efficacy for
learning and performance, (c) Time and Study Environment, (d) Help Seeking, (e) Internet Self-efficacy,
and (f) Verbal Ability predict (g) Final Course Grades. Lynch and Dembo used scales to measure each
variable and the scales produced ranked scores such that higher scores indicate more of that measured
variable. (Lynch, R., & Dembo, M., 2004, The relationship between self-regulation and online learning in
a blended learning context. International Review of Research in Open and Distributed Learning, 5.)

Answer

IV Variable:

IV Variable Scale of Measurement:
DV Variable:

DV Variable Scale of Measurement:
Statistical Test:
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(f) Does premium gasoline (octane of 91) result in better miles per gallon (MPG) than regular gasoline
(octane of 87) for typical cars? To test this question, seven cars were filled separately with both types of
gasoline and driven on a closed track until the tank emptied. Below are results for MPG under both
types of gasoline for the same car. Is there any evidence that one gasoline octane level produced better
MPG than the other?

MPG for Premium Gas MPG for Regular Gas

Honda Accord 313 325
Honda Civic 38.7 38.8
Ford Taurus 22.6 22.7
Buick Regal 233 23.2
Toyota Camry 28.9 29.1
Dodge Avenger 21.5 21.4
Toyota RAV4 26.8 26.9

Answer

IV Variable:

IV Variable Scale of Measurement:

DV Variable:

DV Variable Scale of Measurement:
Statistical Test:

(g) Is there a difference in level of recreational reading interest between students at Portal Elementary
School and Brooklet Elementary School? Recreational reading interest is measured using the Garfield
reading interest scale which ranges from 10 = low to 40 = high (McKenna & Kear, cited above).

Answer

IV Variable:

IV Variable Scale of Measurement:
DV Variable:

DV Variable Scale of Measurement:
Statistical Test:

(h) Who goes to the local library? Library patrons are asked to complete a brief questionnaire that elicits
various demographic variables. One variable is patron sex. Library researchers anticipated a 50/50 split
between male and female patrons, but actual numbers show the distribution is 63 females and 37
males. How could this difference be tested against the expected 50/50 distribution?

Answer

IV Variable:

IV Variable Scale of Measurement:
DV Variable:

DV Variable Scale of Measurement:
Statistical Test:
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(i) Is there a change in level of recreational reading interest, using the Garfield scale (range 10 = low to
40 = high), before and after students visit a library?

Answer

IV Variable:

IV Variable Scale of Measurement:
DV Variable:

DV Variable Scale of Measurement:
Statistical Test:

(j) Laser toner cartridges for the Hewlett-Packard LaserJet 1200 series are estimated to last
approximately 2000 pages per cartridge assuming 5% coverage per page. To test this advertising claim,
15 toner cartridges were purchased and installed in 15 HP LaserJet 1200 printers throughout a school
district. Number of pages was recorded for each cartridge until visible lines of non-print became
apparent. Below are the number of pages recorded. Is there any evidence that the advertisers' claim of
2000 pages is supported?

Number of pages recorded: 1985, 1675, 1548, 1756, 1865, 1235, 1498, 1195, 1611, 1754, 2056, 1454,
1332, 1444, and 1669

Answer

IV Variable:

IV Variable Scale of Measurement:
DV Variable:

DV Variable Scale of Measurement:
Statistical Test:

(k) Does the racial/ethnic distribution of our sample match the expected population distribution, i.e., are
the sample and population frequencies or percentages consistent?

Answer

IV Variable:

IV Variable Scale of Measurement:
DV Variable:

DV Variable Scale of Measurement:
Statistical Test:

(1) Self-determination theory (SDT) is an explanation for motivation that contains three fundamental
constructs: autonomy, relatedness, and competence (Deci & Ryan, 1985). Briefly explained, autonomy
refers to individual power and control over important decisions, relatedness is a want for interaction
and social experience with others, and competence refers to one’s ability to successfully interact with
daily tasks and demands. SDT has been applied in many settings including work, well-being, and
education. Ntoumanis (2001) examined whether SDT would prove beneficial for motivating students in
psychical education (PE). These three constructs were measured with scales composed of several Likert-
type items (1 = Strongly Disagree to 5 = Strongly Agree):
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e Autonomy in PE by measuring student level of choice (e.g., “I can decide which activities | want
to practise in this PE class”)

e Relatedness in PE by assessing social fit (e.g., “Taking part in this PE class makes me feel closer
to the other students”)

e Competence in PE by examining skill (e.g., “l am pretty skilled at the activity/sport in this PE
class”)

SDT suggests that autonomy, relatedness, and competence should be positively related. Below are
fictional data that mimic that obtained by Ntoumanis. Which statistical analysis could be used to
examine these possible relations?

Sources:
Deci, E.L., & Ryan, R.M. (1985). Intrinsic motivation and self-determination in human
behavior. New York: Plenum.
Ntoumanis, N. (2001). A self-determination approach to the understanding of
motivation in physical education. British journal of educational psychology, 71(2), 225-
242,

student autonomy relatedness competence

1 5 5 8
2 11 12 12
3 16 12 14
4 11 12 11
5 7 13 14
6 13 17 12
7 9 10 11
8 6 6 7
9 9 14 9
10 13 8 8

Answer

IV Variable:

IV Variable Scale of Measurement:

DV Variable:

DV Variable Scale of Measurement:
Statistical Test:

(m) Do student-teacher ratio and average teacher salary simultaneously predict student performance on
the mathematics section of the SAT across the 50 states and DC? Which of these variables is the better
predictor, if either, once the other is controlled or taken into account? The data for this study are real
and were obtained from the College Board website and various national educational websites; the three
variables of interest are:

e math_sat: Average mathematics SAT scores in each state.

e pupil_teacher_ratio: Average ratio of students to teacher in each state; a higher number

indicates more students per teacher
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e average_teacher_salary: Average salary per teacher in each state in thousands of dollars, thus a
figure of 25.000 means the average salary per teacher is $25,000 per year
Analyze these data statistically to determine the predictive nature of pupil-teacher ratio and average
teacher salary for predicting mathematics performance on the SAT.

Answer

IV Variable:

IV Variable Scale of Measurement:
DV Variable:

DV Variable Scale of Measurement:
Statistical Test:

7. SPSS: Data Entry
Data Entry

SPSS has a data entry screen that is similar to a spreadsheet. Before entering data, first ensure
select Data View is selected.

t,-‘ Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor — O *

File Edit View Data Transform Analyze Graphs Utilities Extensions Window Help

SEe | -~ BL H

Visible: 0 of 0 Variables

|

Ell

Data View Variable View

1D DD Cdndindise Die cic ol Llmicosde k]

Enter the following data into SPSS; a screenshot below shows entered data.

Scores Sex Sex as Number
1 0

g w|N
ZIZ I Z (MMM
(=)=}




@ *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor
File  Edit View Data Transform  Analyze Graphs  Ulilities  Extensiong
= A=
SHé l e = B M
16 : VAROO0D3
| g?VARnunm | §avaRr00002 |  &® VAROODD3 | var

1 1.00 F .00

2 2.00F .00

3 3.00F .00

4 4.00 M 1.00

5 500M 1.00

6 500M 1.00
7 |
S
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The image above shows different symbols for columns VARO0001 and VAR0002; the different
symbols indicate Numeric data (the ruler) and String data (blue and red circles and letter a).
String data are typically letters and words. Variable data type — numeric or string — can be
changed using Variable View.

Next select Variable View so variable names and labels, and Value labels, can be added, if
desired.

Q *Untitled! [DataSetd] - IBM SPSS Statistics Data Editor — O b
File Edit View Data Transform Analyze Graphs Utilities Extensions Window Helq
SHE l - BB M
7 :VARDDOOD3 |\u’|5|ble 3 of 3 Variabl
| f\fARnnnm | $aVAR00002 | & VARO00D3 | var |
1 1.00 F .00
2 200F .00
3 3.00F .00
4 4.00M 1.00
5 500M 1.00
6 5.00 1.00
7 —
8
9
I i
1 [*]
I[)atav'nw“\rariable\ﬂew|

Enter variable names in the first row.



@ *Untitled! [DataSetl] - IBM SPSS Statistics Data Editor
File  Edit View Data Transform Analyze Graphs  Utilities Extensions  Window  Hel
z%lﬁ% W -~ BLF0 N B ,
I Name " Type ” Width " Decimals " Label " Values "
1 Score Numeric 8 2 None N
2 [VAR00002 | String 1 0 Nong N
3 VAROOOD3 umeric 8 2 Mone N
4
5
6
7
8
9
10
4
Data View variable View

Value labels can also be added to help provide description to variable categories.
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@ *Untitled1 [DataSet0] - IBM SPSS Statistics Diata Editor

File  Edit

View  Data

Transform

Analyze  Graphs

Utilities

Extensions

Window

Help

SHe B« BL0 H E

? D

R

=
=

| MName || Type || Width || Decimals || Label || Values || Missing || Column
Score MNumeric 8 2 None MNone 12
Sex String 1 0 MNone MNone 10
Sex_number  Mumeric 8 2 Mone 13

4

st e v

i

For the variable of interest (Sex_number in the above example), click on the “...” under the
Values column to access a menu to add labels. First identify the Value (e.g., 1) then enter the

Label (e.g., Male), then click Add. Click OK once all labels are added.

@ Value Labels X

rValue Labels

Label: [iale |

.00 ="Female”

“\

Lokl cancel[_ttelo |




When labels are added to values, labels are displayed in SPSS results. As an example, run

Frequencies on the three variables entered.

Analyze - Descriptive Statistics - Frequencies

File  Edit View Data Transform

"@ *Untitled1 [DataSetl] - IBM SPSS Statistics Data Editor

Analyze  Graphs  Utilities

Extensions

Window  Help

SH& e~

Reports

Descriptive Statistics

2
2

Emem

&

[52] Erequencies...

Name Type ) s -
4 31'13 Bayesian Statistics 3 [ Descriptives. . g
1 Score Numeric
Tables ' 8 Explore
2 Sex String Compare Means 3 -
3 Sex_number Mumeric ) B Crosstabs...
= General Linear Model b
4 B3 TURF Analysis
= Generalized Linear Models »
5 )
- Miged Models ) e
£ |
Correlate vy | PP Plots...
[
8 Regression » | o-0Pots...
Loalinear } |

Highlight and move each variable to the Variables box, then click OK to see results.

"QJ Frequencies

Variable(s):

&b Sex & Score
&’ Sex_number

[ Qisplayfrequencytat/

[ OK ][ Paste ][ Reset ][Cancel][ Help ]
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Below are Frequency tables; note the displayed labels Female and Male that were added to the

Sex_number variable.



Score
Cumulative
Frequency  Percent | Valid Percent Percent
Valid  1.00 1 16.7 16.7 16.7
2.00 1 16.7 16.7 333
3.00 1 16.7 16.7 500
4.00 1 16.7 16.7 BE.T
5.00 2 333 333 100.0
Tatal G 100.0 100.0
Sex
Cumulative
Frequency Percent  Valid Percent Percent
Valid  F 3 50.0 50.0 500
M 3 50.0 50.0 100.0
Total G 100.0 100.0
Sex_number
Cumulative
Frequency Percent  Walid Percent Percent
Valid — Female 3 50.0 500 50.0
Male 3 50.0 500 100.0
Total B 100.0 100.0

8. Qualtrics: Exporting Data for SPSS

Screenshots below illustrate how to export Qualtrics data in an SPSS file format.

(a) Select the survey to download.

-U Central Authentication Servic

All Projects

Shared with Me

Uncategorized

EDUR 8331

Quant Methods Worlshop

statistics

my MyGeorgiaSouthern - Univers

(] Quant Methods Worlsh... [E]

" Survey

Quantitative Method/Statistics

Modified Sep 11, 2014

cC @ @ @& https;//georgiasouthern.co.qualtrics.com/WRQualtricsControlPanel/ b w Lo @
“> 65ULogin [ QualRes [ Personal Rewire your brain to b... () Measurement and Stat... () Email - EDUR-2131-01... ] "toxic disinhibition" - .. @) PLS-GUI Saas
.
qual‘l:ncs‘]q""’I Projects Contacts Library Survey Director Help @

Last Modified

Status

Showing page 1of 1

ACTIVE

=+ Create Project

2

Questions

22

Responses

20

(b) Select “Data & Analysis” from the top menu, the select “Export & Import” from the submenu.



< c @

Survey Actions

B pata gText |y Analysis

> GSULogin B QualRes Personal Rewire your brainto b.. (@) Measurement and Stat...
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Distributions

@ @ https;//georgiasouthern.col .qualtrics.com/responses/#/surveys/SV_a8E53azuh U+ Lo @
E) Email - EDUR-8131-01... [ "toxic disinhibition” - ... () PLS-GUI Saas
Projects Contacts Library Survey Director Help @

Data & Analysis Reports

|ﬁ Cross Tabs SP Weighting

Recorded Responses 22

Add Filter ~
Responsesin Progress
Pagelof2 ~ > 4 Export & Import | & Edit ‘ | s, Tools ~ ‘
Recorded Date Q2 - (2) Sample Size Determination, Effect Sizes, and Power This workshop will... Actions

Sep 19,2014 1:52 F Yes, interested in this workshop. ~

Sep 17, 2014 7:26 Pl Yes, interested in this workshop. ~

Sep 17, 2014 7:25 PI Yes, interested in this workshop. ~

(c) Select Export Data
™ = o

Pagelof2 -~ > | 4 Export & Import ~ H & Edit ‘ | “, Tools ~

ample Size Determination, Effect Size:

| Actions
fﬂ Import Data...

‘ N ‘

Yes, interested in this we @ Manage Previous Downloads...

(d) Lastly, choose SPSS then click Download to obtain a Qualtrics generated SPSS file.

| csv ‘ TSV ‘ XML [EGISRE  User Submitted Files

Statistical Analysis Package

Download Data Table Use Legacy Exporter

Statistical Package for the Social Sciences (SPSS) is one of the most
* widely used software packages for survey analysis. This is an SPSS sav
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Learn More

+ Download all fields

More Options

Close < Download

21
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9. SPSS: Frequency Displays and Descriptive Statistics
Frequencies can be helpful for seeing data distributions and identifying data entry errors or problematic
coding.

The examples that follow use an SPSS data file located in the link below. If SPSS is installed on your
computer, it should launch automatically once these data are downloaded.

http://www.bwgriffin.com/workshop/2019Sp-workshop-data.sav

Most of these data were taken from two studies conducted at Georgia Southern. The first included both
undergraduate and graduate students and attempted to learn of their social media usage. The second
studied cyber-harassment experiences of undergraduate students. Two variables, MPG and
Vehicle_weight, were taken from a 1970s study of autos, and two other variables, Test2_PerentCorrect
and Test2_SecondsPerltem, were data obtained from an educational research course in the early 2000s.

Questionnaire items
(a) What is your race/ethnicity?

Workshop SPSS variable = Race_Ethnicity. This item was taken from the social media study.

Coded response options
1 = American Indian or Alaska Native
2 = Asian
3 = Black or African American
4 = Hawaiian or Pacific Islander
5 = Hispanic/Latino
6 = White
7 = Mixed/Multi-racial

SPSS Frequency result for Race_Ethnicity

Race_Ethnicity
Cumulative
Frequency Percent  Valid Percent Percent
Walid 250 422 422 422
1 1 2 .2 423
2 3 5 5 428
234 1 2 .2 430
3 a6 14.5 145 7.5
4 1 2 .2 a7T
6 243 41.0 41.0 987
7 4 N T 983
7 (6+2) 1 2 2 99.5
hlank 1 .2 2 987
Blank 1 .2 .2 988
Dark Skin 1 .2 2 100.0
Total 593 100.0 100.0



http://www.bwgriffin.com/workshop/2019Sp-workshop-data.sav
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The frequency table above shows some unexpected responses (e.g., “2,3,4” and “Dark
Skin”); item revision may be the number of unexpected responses is large.

(b) Who can see your social media?

Workshop SPSS variable = See_Social_Account. This item was taken from the social media
study.

The questionnaire item and category coding (in red) are presented below.

6) Who can currently see your social media (ie. Facebook, Twitter, etc) profile and posts?
1 A Only people selected as my friends

O Public - anyone

2
3 Custom - I select who can see my information
4

d 1do not have any social media accounts

SPSS Frequency result for See_Social_Account

See_Social_Account
Cumulative
Frequency Percent  “alid Percent Percent
Valid 253 427 427 427
0 1 2 2 428
1 244 411 411 B4.0
18&2 3 5 5 B4.5
18&3 1 2 2 B4.7
18&3 1 2 2 B4.8
1,2 1 2 2 85.0
1,2 2 3 3 B5.3
1 2] 1 2 2 B5.5
183 1 2 2 B&a.7
2 34 57 57 91.4
283 1 2 2 91.6
2,3 1 2 2 91.7
3 37 6.2 6.2 98.0
4 10 1.7 1.7 99.7
& 1 2 2 99.8
i 1 2 2 100.0
Total 593 100.0 100.0

Note the codes of 0, 5, and 6, which are not possible; these are likely data entry errors.
Also, multiple categories were selected, and this suggests item revision is needed to
reduce this problem with future administrations of this item.

(c) What is your age?

Workshop SPSS variable = Age. This item was taken from the social media study.

Below are two tables, one showing descriptive statistics for Age, and the second
showing the frequencies for Age.
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Since Race/Ethnicity and See Social Media are String variables in SPSS — due to
incorporation of letters in responses — descriptive statistics are not calculated for these
variables. If descriptive statistics were calculated, they would be mostly meaningless for
nominal data.

Statistics Age
Race_Ethnicit  See_Social_A ) Cumulative
v ceount Age Frequency Percent  Valid Percent Percent
N Valid 593 593 344 e ! 2 3 3
Missing 0 0 249 18 ! 2 = &
Wean 24,00 14 46 7.8 134 14.0
2 TG 12.8 221 36.0
Median 21.00
2 52 8.8 1561 51.2
Made 20 22 25 4.2 7.3 58.4
Std. Deviation 6.781 23 29 49 a4 66O
Variance 45985 24 31 57 9.0 75.0
Range 51 25 12 2.0 a5 79.4
Minimum 16 26 7 1.2 2.0 1.4
Maxirnum 67 7 6 1.0 17 831
28 7 1.2 2.0 852
29 1 2 3 855
30 4 T 1.2 86.6
zf) 8 8 1.5 8581
32 4 T 1.2 89.2
33 4 i 1.2 a90.4
34 2 3 6 91.0
35 4 i 1.2 922
36 1 2 3 924
38 g 8 1.8 938
34 2 3 6 945
40 3 B ] 95.3
41 3 Rl k] 96.2
42 3 B ] 971
43 3 Rl k] 98.0
46 1 2 3 98.3
48 1 2 3 98.5
44 1 2 3 98.8
50 3 K ] 997y
67 1 2 3 100.0
Taotal 344 a8.0 100.0
Miszing  System 249 42.0
Total 583 100.0

10. SPSS: Graphical Displays
Graphical displays can be helpful for visualizing and relating data to others. They can also be helpful for
identifying problematic data (e.g., outliers) and unusual relationships.

Bar Charts
Bar Charts provide a visual depiction of frequencies for nominal variables.

Workshop SPSS variable = Harrassment_Group4; item from the cyber-harassment study.
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What is the distribution of perpetrator and victim experience with cyber-harassment among
GSU undergraduate college students?

Cyber-harassment experience while in college was measured by responses to items that assess
victim and perpetrator roles for five different types of online harassing formats. Each are listed
below.

Were you a victim of Did you do any of the following to someone
e Spoken Harassment e Spoken Harassment
e  Written Harassment e  Written Harassment
e Visual Harassment e Visual Harassment
e Hacking or Impersonation e Hacking or Impersonation
e Social Harassment e Social Harassment

Responses to these queries were then grouped into four categories, which are displayed in the
bar chart below.

SPSS Commands to obtain a bar chart for Harrassment_Group4. Select Bar under Graphics, then
Legacy Dialogs. Next select Simple for Bar Chart type, then click on Define.

dﬁ Bar Charts *

Analyze  Graphs  Utilities Extensions  Window Ip

He
filjl Chart Builder... = «
=, () Simple

Graphboard Template Chooser...

3 | [ weibull Plot...

9 |:| Compare Subgroups I. I Clustered
3 -
1000 Legacy Dialogs Y | EH Bar..
[l 2D Bar.. 1T EEEEE
[ Line...
Data in Chart Are
@593...
i Pia @ Summaries for groups of cases
- © Summaries of separate variables
up4 . [ High-Low...

@ Values of individual cases
Boxplot...
@ Error Bar... | Define I Cancel Help

[E] Population Pyramid...
Scatter/Dot .

Histogram...

Next identify the variable of interest and move it to the Category Axis box, then select OK to
obtain the Bar Chart.



Below is the bar chart for Harrassment_Group4. Note that over 300 (58%) of the 593

ﬁ Define Simple Bar: Summaries for Groups of Cases

&0

&4 Race_Ethnicity

&4 See_Sacial_Account
& hge

& Test2_PercentCorr
& Test2 SecondsPer...
& uPG

& Vehicle_Weight

&b Sex

& Empathy

&4 Harrassment_Grou...
&5 Harass_group

& Toxic_16t019

& CollegeRPG

& LifesSat

& SodialConnected
f UniConnected

Bars Represent

@ N of cases
© Cum. N

© Other statistic (e.q., mean)

Variable

© % of cases
© Cum. %

-
‘ Change Statistic...

E Category Axis:

r Panel by
Rows:

£
)

[] Use chart specification:
File.

& AcaControl M Mestvariables (no empty rows)
Stress Columns:
& GPA
M Nestvariables (no empty columns)
r Template

?

[ ok || paste Reset | Cancel || Help
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respondents indicated they were not involved in any type of cyber-harassment while in college.

About 122 (21%) were victims of cyber-harassment, 115 (19%) were both victim and
perpetrator, and only 13 (2%) were perpetrator only. This suggests that most who perpetrate
cyber-harassment in college are also victims of cyber-harassment.

Count

400

300

200

100

Bully Only

Mo Victim ar Bully

Harassment_Group4

Victim and Bully

Histograms

Histograms are the quantitative counterpart to bar charts. The primary difference is that with

histograms the bars may touch thus signifying that the categories are consecutive whereas with

bar chats the bars do not touch which indicates the categories are not consecutive and
therefore may be presented in any order without changing the meaning of the data.
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Workshop SPSS variable = Age (part of social media study).
What is the distribution of age for those who provided Race/Ethnicity data?

For this graph we will use a dot-plot which is similar to a histogram but uses dots instead of bars
to show frequencies.

Select Graphs, Legacy Dialogs, then Scatter/Dot.

Graphs  Utilities  Extensions  Window  Help

H il Chart Builder . P
=, (|
L Graphboard Template Chooser...

h—d

[Ed weibull Piat...

[E3 compare Subgroups
Legacy Dialogs " |[Eif Ear..

[ 2D Bar..

B Line...

B area..

workshop-data.sav i Pig...

EH High-Low..

[ Boxplot..

@ Error Bar...

[E] Population Pyramid...

Scatter/Dot...
E Histogram...

Next, select Simple Dot then Define.

fiE Scatter/Dot \ x

-..z."| Simple Matrix
" 0| Scatter || Scatter

'q':'ll Overlay || . 2 3D
f!, )| Scafter ||-»* =& | Scatter

‘[Deﬁne][Cancel][ Help ]

Next, more Age to the X-Axis Variable box, then click OK to obtain the dot plot.

Simple
Dot
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1§ Define Simple Dot Plot

- K-Axis Variable: ‘ :Iitles...
£ [ Age | _
&4 Race_Ethnicity Options...

Panel by

[

&4 See_Social_Acco...
&4 Harassment_Gro...
& Test2_PercentCo... -
4 Test2_SecondsP...
& PG

& Vehicle_Weight
&b Sex Columns:
&5 Empathy
&5 Harass_Group3 L2
&5 Toxic_16to19
&5 CollegeRPG
& LifeSat b

Rows:

Template

[7] Use chart specifications y

[_ok ][ paste |[ Reset || cancel || Heip |

The dot plot is shown below. Most respondents were 19 to 25. One was over 60. The older
respondents were likely part of the graduate student sample.

gEEEngsssssn BefB88 o oof .

30 40 a0 60 70

Age

Scatterplot: Test Cheater?
Scatterplot are helpful for showing relations among quantitative variables. They are also helpful
for identifying outliers or unusual cases.

Workshop SPSS variable = Test2_PerentCorrect and Test2_SecondsPerltem

Does time taken to complete test items (Test2_SecondsPerltem) correlate with test scores
(Test2_PerentCorrect) for students in EDUR 7130 (Intro to Research)?
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After selecting Scatter, select Simple Scatter, then Define.

Graphs  Utilities  Extensions  Window  Help ﬁ Scatte”rDy x
; i" Chart Builder... *® -] simple __1:‘ Matrix Simple
|=| i Graphboard Template Chooser... Tt o Scatter ||, Scatter Dot
[l weibull Plot...
E Compare Subgroups ="q':'l: gz:;::r } ;_E:E;ﬁer
Legacy Dialogs » Bar.. -
— T “» cacaaa
& Line...
[ Area...
B Pic...
|58 High-Low.
&% Boxplot...
@ Error Bar...
[E] Population Pyramid...
[ ScatteriDot...
_ Histogram...

Next move Test2_PerentCorrect into the Y Axis box and Test2_SecondsPerltem to the X Axis
box, then click OK to obtain the scatterplot.

13 Simple Scatterplot X

Y Axis:
£ 1D |

& Race_Etr?nlmty X AXiS:
&4 See_Social_Account | |
& Age

93 Harassment_Grouy, Set Markers by:

&) Test2_PercentCorrect |

f Test2_SecondsPerl...

g@ WPG s Label Cases by

& Vehicle_Weight | |
& Sex Panel by

&5 Empathy Rows:

&a Harrassment_Grou..
&5 Harass_group s
&b Toxic_16to19
&b CollegeRPG
&b LifeSat |
&5 SocialConnected Columns:
&5 UniConnected

& AcaControl 8
& Stress
& GPA El

¢

Template
[] Use chart specifications from:

() o (gesat) (conce) (in)

The scatterplot shows that most students took about 2 or more minutes per item (120 seconds
or more), but one student was able to complete item in about 40 seconds, on average, and was



able to obtain a score near 100. This student’s performance clearly differs from others and
suggests something odd — maybe knowledge of the test before it was administered.

30

Test2_PercentCorrect

100

a0

a0

60

a0

0 a0 100 150 200

Test2_SecondsPerltem

Scatterplot: Nonlinear Relation

With this example we will use two automobile related variables: MPG and Vehicle_Weight.

What is the visual relation between vehicle weight and miles per gallon (MPG)?

As above, select Scatter from the Graphs command, then move MPG to the Y Axis and
Vehicle_Weight to the X Axis. Click OK to obtain the scatterplot.



The scatterplot shows that there is a general negative relation between MPG and vehicle weight: as
weight increases, MPG declines. The relation also appears to have a nonlinear component with a slight

ﬁ Simple Scatterplot
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&4 Harassment_Group4
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& CollegeRPG
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curve occurring with weights between 2000 and 2750. Note that these data are from model years 1970
to 1982. As the plot shows, several cars during this time period were able to achieve 30+, and even 40+,

MPG.
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11. SPSS: Two-group t-test (Empathy Differences by Sex)
The t-test can be used to compare mean scores on a quantitative DV between two groups (the groups

form the IV).

32

For this example, we will use two variables from the SPSS data file: Sex and Empathy. These data come
from the cyber-harassment study.

Does empathy differ by sex for GSU college students?

Empathy was measured by taking a mean composite score for responses to the following four items.

30. If a classmate is teased, | feel

bad thinking about what is
happening to him/her.

31. | am patient with people who

do things worse than | do.

32. | feel the misfortunes of

others.

33. When | see that a friend is
sad, | also become sad.

Strongl Mix of Strongl
Disa f’e\é Disagree Disagree Agree A regey
& and Agree &

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

Source for empathy items: Alvarez-Garcia, D., Barreiro-Collazo, A., Nufiez, J. C., & Dobarro, A.
(2016). Validity and reliability of the Cyber-aggression Questionnaire for Adolescents
(CYBA). The European Journal of Psychology Applied to Legal Context, 8(2), 69-77.

SPSS commands — Analyze, then Compare Means, then select Independent Samples t-test

At Analyze

Graphs  Utilities

Extensions

Window  Help

=

Reports

Descriptive Statistics
Bayesian Statistics
Tables

Compare Means
General Linear Model
Generalized Linear Models
Mixed Models
Correlate
Reagression
Loglinear

Neural Networks

}

* T v v v v v w v wv v

@

— e

Q Means...

@ One-Sample T Test...

@ Independent-Samples T Test..

|:| Summary Independent-Samples T Test
I paired-Samples T Test...

[ one-way ANOVA..
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Next, move the Empathy variable to the Test Variables box, and move Sex to the Grouping Variables
box.

i"ﬁ? Independent-Samples T Test bt

TestVariable(s): ’ E
&5 Test2_PercentCo

Bootstrap..
g& Test2_SecondsP...

& MPG +
& Vehicle_Weight
&4 Harrassment_Gr..
&5 Harass_group

&)Toxic_‘lﬁto'lg Grouping Variable:

&b CollegeRPG Sex(? ?)

&5 Lifesat

L. ancialCnannertad [T Define Groups...
:] [Beset ][Cancel][ Help ]

Click on Define Groups and indicate the category numbers for the two groups involved. For these data,
Sex is coded as follows:

1 =female

2 =male.

Once groups are identified in the Define Groups box, click Continue then OK to run the analysis.

~ - ] & Define Groups X
=
TestVariable(s): ® Use specified values
% o reenca 7] [0 Emeaty ,
& Test2_SecondsP... Group 2:
§ t::h?cle_‘.".feight A O/ Cainaes
ﬁ': E::raassss_r;;n:EGr._ [Qontinue][ Cancel ][ Help ]

% Toxic_16to19 Grouping Variable:
| | & CollegeRPG Sex(? ?)
|| | & Lifesat

L cnrialtnnnartad
:] [Beset ][Cancel][ Help ]

SPSS results are presented below. First, the Group Statistics table shows the mean, standard deviation,
sample size, and standard error of the mean for both groups. Note that males, group 2, have a lower
mean Empathy score than females. The t-test helps us judge whether this observed mean difference is
likely due to chance or a real difference between females and males.

The calculated t-value is 6.88 with a p-value of .000 which is less than traditional alpha levels of .05 and
.01, so the null hypothesis of no mean difference in empathy between females and males can be
rejected. This suggests the observed sample difference in empathy is likely due to a real difference in
empathy between females and males. Females appear to demonstrate more empathy for others than
males.
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Group Statistics
Std. Error

Sax M Mean Std. Deviation Mean
Empathy 1 415 4.027 A188 0255

2 178 3.700 5529 0414

Independent Samples Test
Levene's Test for Equality of
Wariances ttest for Equality of Means
95% Confidence Interval of the
Mean Std. Error Differance
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper

Empathy  Egqual variances 442 506 G.887 f81 .ooo L3270 0475 2337 4202

assumed

Equal variances not 6.718 Nn7AM .ooo L3270 0487 2312 4227

assumed

12. SPSS: ANOVA (Toxic Online Disinhibition and Cyber-harassment Groups)

ANOVA is mathematically identical to the t-test when a quantitative DV is compared between two
groups. The benefit of ANOVA is that it can be more efficient, when compared to multiple t-tests, to

compare more than two groups.

This example will use two variables from the SPSS data file: Harass_Group3 and Toxic_16t019. These

data come from the cyber-harassment study.

Harass_Group3 consists of three groups:

e Bullies and Victims

e Victims Only

e Neither Bully nor Victim (i.e., no cyber-harassment experience in college)
[ )

sample size.

The fourth group, Bullies Only, shown earlier was dropped from this analysis due to small

Toxic_16to19 is the label for toxic online disinhibition and refers to the extent to which one believes or
feels free to engage in toxic, mean-spirited behavior while online. It is a composite variable formed from
responses to four items, shown below. The composite was created by taking the mean of the four items

for each respondent.

Strongly . Mix of Disagree Strongly
. Disagree

Disagree 1588 and Agree Agree
16. | don’t mind writing insulting things
about others online, because it’s 1 2 3 4 5
anonymous.
17. It is easy to write insulting things online 1 5 3 4 5
because there are no repercussions.
18. i

8. There are no rules online therefore you 1 5 3 4 5

can do whatever you want.



19. Writing insulting things online is not
bullying.

To begin the analysis, select Analyze, Compare Means, then One-way ANOVA.

Analyze  Graphs  Utilities Extensions  Window

i Reports » % :ZE |
|
Descriptive Statistics » |
1 Bayesian Statistics » Visible:
i Tables b bs_Group3 &> Toxic_16ta19 & Co
Compare Means " | Means..
General Linear Model » E One-Sample T Test
i i 2
Generalized Linear hlodels Independent-Samples T Test..
Mixed Models 2
EZ summary Independent-Samples T Test
Correlate »
) Paired-Samples T Test...
Regression b -
A One-Way ANOVA_.
Loglinear 2 e

Next, move the DV, Toxic_16to19, to the Dependent List, and move the IV, Harass_Group3, to the
Factor box. Then click on Options and Post Hoc.

13 One-Way ANOVA %
\ Dependent List:
& D - & Toxic_16to19
g& Age
&b Test2_PercentCo...
g& Test2_SecondsP...
& WPG
& Vehicle_Weight
& Sex
% Empathy Factor:
£ rnllaneRPa i Bas & Harass_Group3
[ ok [ paste || Reset |[cancel || Hep |

In Options, place a check mark next to Descriptive so means and standard deviations are provided for
each group.

ﬁ-‘ One-Way ANOVA: Options >

Statistics f

[ Fixed and random effects

[7] Homogeneity of variance test
[] Brown-Farsythe
[ Welch

[] Means plot

Missing Values
@ Exclude cases analysis by analysis
@ Exclude casgihdi

[Qonﬁnue][ Cancel ][ Help ]
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In the Post Hoc window, place a mark next to Bonferroni as the multiple comparison procedure used for
comparing means across the three groups.

T8 One-Way ANOVA: Post Hoc Multiple Comparisons X

Equal Variances Ass d

[] Waller-Duncan

[ Dunnett

Equal Variances Not Assumed

[] Tamhane’s T2 [] Dunnetts T2 [| Games-Howell [ Dunnetts C

Significance level:

|continue | | cancel || Hep |

Click Continue then OK to run the analysis.

Results are presented below. The Descriptives table shows the means for each of the three groups.
Given theory and prior research, one would expect those who engage in cyber-harassing behaviors
would likely display higher levels of agreement with toxic online disinhibition; that is, bullies should feel
freer to harass others than victims or those who have not experienced cyber-harassment. The means
show this to be the case — bullies have higher toxic disinhibition scores than the other two groups.

Descriptives
Toxic_16to19

§95% Confidence Interval for

Mean
I Mean Std. Deviation  Std. Error Lower Bound UpperBound  Minimum  Maximum
Mo Wictim or Bully 343 1.500 A871 0317 1.438 1.562 1.0 35
Yictim and Bully 115 1.943 TT8T 0726 1.800 2.087 1.0 48
Wictim Only 122 1.529 ABET 0531 1.424 1.634 1.0 30
Total 580 1.594 6522 0271 1.541 1.647 1.0 48

ANOVA
Toxic_16ta19
Sum of
Squares df Mean Square F Sig.
Between Groups 17.5487 2 8.7498 22202 0oo
Within Groups 228.657 577 .396

Total 246.254 574
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The ANOVA summary table shows an F ratio of 22.20 with a corresponding p-value of .000 which is less
than alpha values of .05 and also .01, so the F ratio is significant which means the null hypothesis of no
mean differences in toxic disinhibition among the three groups is rejected.

The multiple comparisons table below shows which group means differ. Results show the Victim and
Bully group had means that were statistically higher than the No Victim/Bully group and the Victim Only
group. In short, bullies had higher toxic disinhibition scores than the other respondents.

Multiple Comparisons
DependentVariahle; Toxic_16t019
BEonferroni
Diffreﬂlij:;e " 95% Confidence Interval
() Harass_Group3  (J) Harass_Group3 J Std. Error Sig. LowerBound  Upper Bound
Mo Victim or Bully Wictim and Bully - 4438 0E78 .0oo -.606 -2
Victim Only -.0287 0664 1.000 - 188 A3
Yictim and Bully Mo Victim or Bully 4435 0678 .0oo 281 606
Wictim Only 4148 0818 .00o 218 B11
Wictim Only o Victim or Bully 0287 0664 1.000 -1 188
Victim and Bully - 4148 0818 .0oo - 611 -218
* The mean difference is significant atthe 0.05 level.

13. SPSS: Pearson Correlation (College RPG Convergent Validity Evidence)
Pearson correlation coefficient, r, can be used to assess the strength of linear relation between
guantitative variables. Pearson r ranges from -1 (perfect negative relation) to 1 (perfect positive
relation). Values closer to 0.00 indicate no linear relation or weak linear relation.

This analysis example will use seven variables from the SPSS data file; all come from the cyber-
harassment study.

e CollegeRPG: A measure of student’s progression and likely graduation from college. The four
items listed below form this scale.

N I Al
© oraimost Rarely Sometimes Often most
never Always
4. Do you think about dropping out of
o 1 2 3 4 5
university/college? (Reversed)
5. Do you think about transferring to 1 5 3 4 5
another university/college? (Reversed)
6. Do you think about taking a break
from university/college studies for a 1 5 3 4 5

while and maybe returning later?
(Reversed)
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Not at all Slightly Moderately Mostly Extremely
Confident Confident Confident Confident Confident

7. How confident are you that you will
graduate from a university/college?

Convergent validity is assessed by examining empirical relations among constructs that should be
theoretically correlated. If the anticipated relations are found, this suggests the scales are measuring
what they were designed to measure. The more relations examined and supported, the stronger the
evidence of convergent validity.

In this example the goal is to examine evidence of convergent validity for scores obtained from the
College RPG scale. Six constructs will be used to assess validity evidence of College RPG. Note that each
construct listed below is answered within the context of college life.

e LifeSat: Life satisfaction.
o Example: In most ways my life is close to ideal.
e SocialDisconnected: Socially disconnected, an indication of lack of social relations.
o Example: Other people seem to have more friends that | do.
e UniConnected: University Connectedness, a since of belonging to the university environment.
o Example: | am happy to be at this university.
e AcaControl: Academic Control, perceived ability to influence one’s academic behavior.
o Example: No matter what | do, | can’t seem to do well in my courses.
e Stress: Kessler distress index, inability to cope with stressful situations.
o Example: Since you started college, how often did you feel hopeless?
GPA: Self-reported student grade point averages.

Complete scale items and citations for each of the above variables are provided in the appendix.

Since these correlations will be used to assess convergent validity evidence for the College RPG scale, it
is necessary to form predictions about the nature of the correlations prior to calculating Pearson r
values. Predictions are provided below; theoretical rational for each prediction is not included here. Also
included are few predictions about which correlations should be stronger since these select constructs
are more closely aligned with academic functioning.

e CollegeRPG and LifeSat: Positive

e CollegeRPG and SocialDisconnected: Negative

e CollegeRPG and UniConnected: Positive - stronger
o CollegeRPG and AcaControl: Positive - stronger

o CollegeRPG and Stress: Negative

o CollegeRPG and GPA: Postive - stronger
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To obtain correlations, use Analyze, Correlate, then Bivariate.

at  Analyze  Graphs  Ulilities  Extensions  Window  Help
Reports k -
i B | @
Descriptive Statistics » _ =
Bayesian Statistics b
Tables 4
| for
Compare Means 4 o
Devi  General Linear Model P Bound  Minimum  Maximum
Generalized Linear Models L T 10 35
Mixed Models b |zpe7 10 48
Correlate 4 Bivariate. ..
. Regression b E Partial
i 3
Loglinear |3 Distances...
Neural Networks L ) )
[EJ cananical correlation
Classify b |

Next select each of the study variables and move them to the Variables box. Tip — include the key
variable first, CollegeRPG, because it is easier to read the table of correlations for this variable if listed
first.

"\j-‘ Bivariate Correlations >

= Options.
& ID <

&5 CollegeRPG

& Age & LifeSat

& Test2_PercentCo... &b SocialDisconnected | | Bootstrap. .
f Test2_SecondsP... &) UniConnected
& WPG & AcaControl

& Vehicle_Weight & Stress
& Sex &b GPA
& Empathy

-

A Harass Cronn?

Correlation Coefficients

|« Pearson [ Kendall's tau-b [| Spearman

Test of Significance
@ Two-tailed © One-tailed

[+] Flag significant correlations

[ 0K ][ Paste ][ Reset ][Cancel][ Help ]

Click on the Options box and place a check next to Means and standard deviations to obtain descriptive
statistics for each variable. The click on Continue and OK to obtain results.
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WE Bivariate Correlations: Options >

Statistics (

Missing Values
@ Exclude cases pairwise
(@) Exclude cases li

[Qantinue][ Cancel ][ Help ]

SPSS results are provided below. The Descriptive Statistics table shows M, SD, and N for each variable.

Descriptive Statistics
Mean Std. Deviation M
CollegeRFG 41585 73014 583
LifeSat 3.582 7252 583
SocialDisconnected 2.61 4ra 583
LniConnected 3.687 J220 593
AcaControl 40183 60308 583
Stress 250758853 JT2187174 583
GPA 6.72 1.148 550

The Correlations table contains the information of interest for this study. How well does College RPG
correlate with each criterion? Correlations are reproduced next to each prediction below and all are
statistically significant at the .01 level.

e r=.39 CollegeRPG and LifeSat: Positive

e r=-.23 CollegeRPG and SocialDisconnected: Negative

e r=.48 CollegeRPG and UniConnected: Positive - stronger
e r=.38 CollegeRPG and AcaControl: Positive - stronger

e r=-.34 CollegeRPG and Stress: Negative

e r=.30 CollegeRPG and GPA: Postive - stronger

The directions of correlations (positive vs. negative) were consistent with expectations. Two of the three
strongest correlations were as expected, University Connectedness and Academic Control, but Life
Satisfaction was more strongly correlated with College RPG than anticipated. Overall the results provide
good evidence for the convergent validity of the College PRG scale.
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The SPSS Correlations table presents three bits of information for each bivariate relation examined:
Pearson r value, p-value for the correlation (labeled as “Sig. (2-tailed”), and sample size (N). Examples of
reading information from the table follows.

Example 1
Correlation between College RPG (CollegeRPG) and Life Satisfaction (LifeSat)

e r=.394** (correlation is .394 hence positive, the ** means it is significant at .01 level)
e Sig (2-tailed) = .000 (p-value is .000; p-value is compared against alpha for hypothesis testing)
e N =593 (sample size for correlation)

Example 2
Correlation between Grade Point Average (GPA) and Distress (Stress)

e r=-086* (correlation is -.086 hence weak and negative, * means it is significant at .05 level)
e Sig (2-tailed) = .038 (p-value is .038; p-value is compared against alpha for hypothesis testing)
e N =590 (sample size for correlation)

Correlations
SocialDiscon UniConnecte
CollegeRPG LifeSat nected d AcaControl Stress GPA
CollegeRPG Pearson Correlation 1 3947 -228" 475 ars -339" 3047
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
N 593 593 593 593 593 593 590
LifeSat Pearson Correlation kLT 1 -308" 4447 137 4237 2217
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
M 593 593 593 593 593 593 590
SocialDisconnected  Pearson Correlation 228" -308" 1 -385 " - 106 4207 .009
Sig. (2-tailed) .000 .000 .000 010 .000 819
N 593 593 593 593 593 593 590
UniConnected Pearson Correlation 475" 4447 -385 1 3407 -338" 169"
Sig. (2-tailed) .000 .000 .000 .000 .000 .000
M 593 593 593 593 593 593 590
AcaControl Pearson Correlation kT a3 108 3407 1 268" 2987
Sig. (2-tailed) .000 .000 010 .000 .000 .000
M 593 593 593 593 593 503 590
Stress Pearson Correlation -339" 4237 4207 -338" 268" 1 -.086"
Sig. (2-tailed) .000 .000 .000 .000 .000 038
N 593 593 593 593 593 593 590
GPA Pearson Correlation 3047 2217 .008 168 298" -0D86 1
Sig. (2-tailed) .000 .000 819 .000 .000 .038
M 590 590 590 590 590 590 590
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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Appendix

LifeSat, SocialDisconnected, and UniConnected were measured by the items listed below. Sources for
each are also listed below.

Diener, E. D., Emmons, R. A,, Larsen, R. J., & Griffin, S. (1985). The satisfaction with life scale. Journal of
personality assessment, 49(1), 71-75.

Schreiner, L. A., Pothoven, S., Nelson, D., & Mclintosh, E. J. (2009, November). College student thriving:
Predictors of success and retention. In annual meeting of the Association for the Study of Higher
Education, Vancouver, British Columbia.

Thompson, D. R,, lachan, R., Overpeck, M., Ross, J. G., & Gross, L. A. (2006). School connectedness in the
health behavior in school-aged children study: the role of student, school, and school neighborhood
characteristics. Journal of School Health, 76(7), 379-386.

8910 11 12 = Life Satisfaction alpha = .85 strongly 1y oaree  Mixof Disagree - Strongly
Disagree and Agree Agree
8. In most ways my life is close to ideal. 1 2 3 4 5
9. The conditions of my life are excellent. 1 2 3 4 5
10. | am satisfied with my life. 1 2 3 4 5
.11". So far | have gotten the important things | want 1 2 3 4 5
in life.
12.If | could li lif | Id ch Imost
| could live my life over, | would change almos 1 2 3 4 5
nothing.
13 14 15 = Socially Connected alpha = .73 (.80 if 13 removed)
13. Other people seem to have more friends than | 1 5 3 4 .
do.
14, | often feel lonely because | have few close
. . 1 2 3 4 5
friends with whom to share my concerns.
15. I don't have many people who want to listen
1 2 3 4 5
when | need to talk.
35 to 39 = Univerity Connectedness alpha = .81
35. | feel close to people at this university. 1 2 3 4 5
36. | am happy to be at this university. 1 2 3 4 5
37. | feel like | am a part of this university. 1 2 3 4 5
33_ The instructors at this university treat students 1 2 3 4 5
fairly.
39. | feel safe in this university. 1 2 3 4 5

The Academic Control Scale, AcaControl, was used and consists of the following eight items.

Stupnisky, R. H., Renaud, R. D., Daniels, L. M., Haynes, T. L., & Perry, R. P. (2008). The interrelation of
first-year college students’ critical thinking disposition, perceived academic control, and academic
achievement. Research in Higher Education, 49(6), 513.
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Strongly  Disagree  Mix of Disagree Agree Strongly
40 to 47 = Academic Control alpha = .85 Disagree and Agree Agree

40. My grades are basically determined by things
beyond my control and there is little I can do to 1 2 3 4 5
change.
41. | see myself as largely responsible for my

1 2 3 4 5
performance throughout my college career.
42, No matter what | do, | can’t seem to do well in

1 2 3 4 5
my Courses,
43, There is little | can do about my performance in 1 3 3 4 5
college/university.
44, The more effort | put into my courses, the better

. 1 2 3 4 5

| do in them.
45, How wNeII I do in my courses is often the “luck of 4 5 3 4 g
the draw.
46. | have a great deal of control over my academic 1 5 3 4 5
performance in my courses.
47. When | do poorly in a course, it's usually because 1 5 3 4 5
| haven't given it my best effort.

The Kessler distress scale, short form K6, was used to measure distress. ltems appear below.

Kessler, R. C., Andrews, G., Colpe, L. J., Hiripi, E., Mroczek, D. K., Normand, S. L., ... & Zaslavsky, A. M.
(2002). Short screening scales to monitor population prevalences and trends in non-specific
psychological distress. Psychological medicine, 32(6), 959-976.

54 to 59 = Kessler Stress alpha = .84 ::J_I‘;rﬁ_:: .ix'-llli!tttli;c:‘ Sor'rlier:: the S?SI:E A”ﬂ‘:;tehe
time
Since you started college, how often did you feel ...
54. So sad that nothing could cheer you up? 1 2 3 4 5
55. Nervous? 1 2 3 4 5
56. Restless or fidgety? 1 2 3 4 5
57. Hopeless? 1 2 3 4 5
58. That everything was an effort? 1 2 3 4 5
59. Worthless? 1 2 3 4 5

Lastly, GPA was measured by the following item.



3. What is your university grade point average (GPA) = if you don't know precisely, please estimate your GPA:
1. 0.00 to 0.50

2. 0.51to 1.00
3. 1.01to 1.50
4, 1.51te 2.00
5. 2.01to 2.50
6. 2.51t0 3.00
7. 3.01to 3.50

8. 3.51to 4.00
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