
 1 

EDUR 7130  
Presentation 2b 
 
4. Variables and Measurement Scales 
 
4a. Variables and Constants  
 
What is the difference between a variable and a constant? 

• Variable has more than one category present (e.g., sex = male/female – note variable and categories) 

• Constant has only one category (e.g., sex = female only) 
 
Variable and Constant Examples 
 
Students in a classroom (variable or constant?): 

• Age     = all 21 years of age 

• GPA     = ranges between 1.65 and 3.86 

• Race/Ethnicity    = Asian, Black, Hispanic  

• Transportation to class   = Walk 
 
Age = constant 
GPA = variable 
Race = variable 
Transportation to class = constant 
 
Measurement – process of assigning labels to categories of a variable.  
 
A variable does not to be quantitative, no numbers are required (e.g, sex, race, etc.) 
 
4b. Scales of Measurement  
 
Nominal – just categories, no inherent rank (e.g., sex = male/female) 
 
Ordinal – categories, but also with inherent rank (e.g. SES as labeled low, middle, high)  
 
Interval – categories, ranked, with equal interval – sticking point is lack of true zero point, few variables with equal 
interval have no zero point 
 
Ratio – categories, ranked, equal interval, and true zero point, examples: 

• time to complete a task 

• counting objects in a box 

• number of points scored during a game 
 
This is the only type of variable for which one can compute ratios (e.g., if it tasks 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 used, not of the categories themselves 
 
Examples of measurement scales that produce equal intervals: 

• Ruler in millimeters or inches,  

• stop watch to record in seconds, 

• counts of number of items scored correctly on tests, 
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• percentage of items scored correctly on tests 
 
Test 1: 
Bryan = 45% 
Miriam = 85% 
Melinda = 100% 
Ratio = 45/100 = .45*100 = 45% 
 
4c. Qualitative vs Quantitative Variables 
 
Nominal, Categorical  = Qual,  
Ordinal    = Quan (sometimes treated as qual if categories are few) 
Interval   = Quan 
Ratio    = Quan  
 
If categories of a variable can be ranked, it is quan, if not ranked then qual. 
 
A few situations in which categories can be ranked, but we treat variable as qualitative (e.g. SES with three categories – 
easier for data analysis via statistics to treat as quan that quan). 
 
Below is a scale that could be used to measure one’s current level of happiness with life.  
 

 
 
Source: http://www.backtosafety.com/posts/emotional-check-in-chart/ 
 
Responses to this scale: 

• Are they qualitative or quantitative? 

• Are they nominal, ordinal, interval, or ratio? 
 
Things to notice 

• no numbers are used in the happiness scale above 

• despite lack of numbers, this scale demonstrates a quantitative response  

• categories can be sorted, or ranked, from most to least happiness 

• yet, due to lack of precision of measurement, this scale is at best ordinal 
 
4d. Independent and Dependent Variables 
 
IV  = variable that comes first in time sequence 
DV  = variable that follows IV in time sequence 
 
Example 1: 
 There will be a difference in math scores between males and females. 
 
What are the variables, and which are IV and DV, and are they Qual or Quan variables? 
 
Answer 
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IV = sex (female/male), Qual 
DV = math scores, Quan 
Reason = one’s sex precedes math performance in time 
 
Example 2: 

Class size and student final test scores are not related.  
 
What are the IVs and DVs, and is the IV qual or quan?  
 
Answer 

IV = class size, Quan 
DV = student final test scores, Quan 

 
Example 3: 

Students whose parents are educators will earn higher scores on a test than students whose parents are not 
educators.  
 
What are the IVs and DVs, and is the IV qual or quan?  
 
Answer 

IV = occupation of parents, Qual 
DV = test scores, Quan 

 
Example 4: 

For females in public schools, researchers found that one’s mathematics attitude predicts well one’s 
mathematics achievement.  
 
Which are the IV and DV, and are they Qual or Quan variables? 
 
Answer 
Variables - 
IV = mathematics attitude (not enough information to judge Qual or Quan, but most likely Quan) 
DV = mathematics achievement  
 
Constants – 
Sex: because there is only one category, female 
School Setting: only public schools included, nonpublic schools not included in hypothesis 
 
 
4e. Identifying Variables in Studies (with focus on Reading Tables or Graphs) 
 
Example 1 
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Based upon this table, what are the IV and DV for this study? 
 
Variables are: sex (male and female), loneliness, self-esteem, and self-efficacy 
 
IV = sex 
DV = loneliness, self-esteem, and self-efficacy 
 
Example 2 
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What do the arrows tell us in this theoretical model? 
 
Which are IV and DV in this model? 
 
Overall DV = Computer usage 
Two clear IV = computer experience, organizational support 
Mixed IV and DV = Computer self-efficacy, computer anxiety 
 
Example 3 

 
 
 
 



 6 

 
 
All predictor variables are IV (10 variables), an all criterion variables are DV (3 variables)   
 
 
Example 4 
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Purpose of study: determine whether motivation components and self-regulated learning predict academic performance 
for 7th grade students.  
 

 
How many variables are identified in this table?  
 
10 variables 
1. intrinsic value 
2. self-efficacy 
3. test anxiety 
4. strategy use 
5. self-regulation 
6. grade scores 1  
7. grade scores 2 
8. seat-work 
9. exams 
10. essays 
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Which do you think are predictors and criterions?  
 
Predictors: Intrinsic value, self-efficacy, test anxiety, strategy use, self-regulation  
 
Criteria: self-work, exams, essays grade 1, grade 2 
 
 
 
Example 5 

 
 
Purpose is to learn whether hypermedia enhanced instruction (experimental) produces better knowledge scores than 
traditional instruction not enhanced with hypermedia (control).   

 
 
Which are IV and DV in this table? Be precise in naming the IV and DVs. Name all presented in this table.  
 
IV = type of instruction (experimental group = hypermedia, control = tradition) 
 
DV = three DVs: declarative knowledge scores, conditional knowledge scores, and procedural knowledge scores.  
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