SPSS                                                                             Dr S. Nasirpour
In SPSS (Statistical Package for the Social Sciences), a variable refers to any characteristic, number, or quantity that can be measured or counted and varies across individuals or observations in a dataset. Variables represent the data you want to analyse, and each column in the SPSS Data View corresponds to a different variable.
Types of Variables in SPSS:
1. Numeric Variables:
· These represent quantities or counts and can take numerical values. They are used for continuous or discrete data (e.g., age, income, number of children).
· Example: In a survey dataset, the variable Age may contain numeric data like 25, 30, or 45.
2. String (Text) Variables:
· These represent data made up of text or characters. They are used for categorical or qualitative data.
· Example: The variable Gender may contain text entries like "Male", "Female", or "Other".
3. Date Variables:
· These represent calendar dates and times.
· Example: A variable Date of Birth may contain values like "15/10/1995".
4. Categorical Variables:
· These can be coded numerically or as text and represent categories or groups.
· Categorical variables are further divided into:
· Nominal Variables: Variables with distinct categories that have no intrinsic order (e.g., Gender: Male, Female).
· Ordinal Variables: Variables with categories that can be ranked or ordered, though the intervals between categories are not equal (e.g., Satisfaction: Low, Medium, High).








Example of Variables in SPSS
Let’s take an example where we want to analyse a dataset that includes information about students. Here are some possible variables:
		Student ID
	Gender
	Age
	Study Hours
	Exam Scores

	001
	Male
	20
	5
	78

	002
	Female
	22
	10
	88

	003
	Male
	21
	8
	85

	004
	Female
	19
	6
	80





In this dataset:
· Student ID: A numeric or string variable representing the unique identification number of each student.
· Gender: A string variable representing the student’s gender (categorical, nominal variable).
· Age: A numeric variable representing the age of each student (continuous, numeric variable).
· Study Hours: A numeric variable representing the number of hours a student studied for an exam (continuous variable).
· Exam Scores: A numeric variable representing the exam scores of the students (continuous variable).
Variable View in SPSS:
When working with SPSS, variables are defined in the Variable View tab. This is where you specify details like:
· Name: The variable's name (e.g., Age, Gender).
· Type: Whether the variable is numeric, string, or date.
· Label: A descriptive label for the variable (e.g., "Study Hours per Week").
· Values: For categorical variables, you can assign values to represent categories (e.g., 1 = Male, 2 = Female).
· Measure: Defines whether the variable is nominal, ordinal, or scale (continuous).
Example of Setting Up a Variable:
Suppose you want to create a variable for Age in SPSS. You would:
1. Go to Variable View.
2. Under the Name column, enter "Age".
3. In the Type column, choose "Numeric".
4. In the Label column, you might write "Age of Student".
5. In the Measure column, select "Scale" (since Age is a continuous variable).



Why Understanding Variables is Important:
Knowing how to define and work with variables is crucial for accurate data analysis. Defining variables correctly ensures that SPSS understands how to treat your data and what statistical tests can be applied.
 
Dependent and Independent (predictor) variables: 
In SPSS, dependent and independent variables are terms used to describe the roles variables play in statistical analysis, especially when investigating relationships between them. These terms are common in regression analysis, ANOVA, and similar tests that look at cause-and-effect relationships or how one variable influence another.

1. Dependent Variable (Outcome Variable)
· The dependent variable is the variable that you are trying to predict or explain. It is often referred to as the outcome variable because it depends on or is affected by other variables.
· It’s the variable you measure in the experiment or research and whose variation you want to understand.
Example:
In a study on how study hours affect exam scores, the exam score is the dependent variable, as it is the outcome you are trying to predict or explain.
2. Independent Variable (Predictor Variable)
· The independent variable is the variable that you manipulate or use to predict changes in the dependent variable. It is often referred to as the predictor or explanatory variable.
· It is the variable that stands alone and isn't changed by the other variables you are trying to measure.
Example:
In the same study, the number of study hours is the independent variable, because it is used to predict or explain the exam score (dependent variable).
Understanding the Relationship:
· In research, the independent variable influences or predicts changes in the dependent variable.
· This cause-effect relationship is key in many types of analyses, such as regression analysis or ANOVA.


Example of a Study Setup:
Let’s assume you want to test whether study hours influence exam performance:
	Study Hours (Independent Variable)
	Exam Scores (Dependent Variable)

	5
	78

	10
	88

	8
	85

	6
	80

	12
	90


In this case, study hours (the independent variable) are being used to explain or predict the exam scores (the dependent variable).
How to Identify Dependent and Independent Variables in SPSS:
1. In Regression Analysis:
· Go to Analyse -> Regression -> Linear.
· In the dialogue box, put the dependent variable (e.g., exam scores) into the "Dependent" box.
· Place the independent variable (e.g., study hours) into the "Independent(s)" box.
2. In ANOVA:
· Go to Analyse -> Compare Means -> One-Way ANOVA.
· In the dialogue box, put the dependent variable (e.g., exam scores) into the "Dependent List" box.
· Put the independent variable (e.g., different study groups) into the "Factor" box.
Example in Practice:
You’re studying how different teaching methods (independent variable) affect student performance (dependent variable).
· Independent Variable: Teaching Methods (e.g., Lecture, Group Work, Self-Study)
· Dependent Variable: Student Performance (e.g., exam scores, assignment marks)
Key Differences:
· Dependent Variable: The variable you're trying to explain (effect/outcome).
· Independent Variable: The variable that explains or predicts the dependent variable (cause).
Example in SPSS:
Let’s say you are running a simple linear regression in SPSS to predict exam scores based on study hours:
· Dependent Variable: Exam Scores
· Independent Variable: Study Hours
By setting up the variables correctly in SPSS, you can explore whether there is a significant relationship between study hours and exam performance and to what extent study hours predict exam scores.
What is correlation?
In SPSS, correlations measure the strength and direction of a relationship between two or more variables. The most commonly used correlation statistic in SPSS is Pearson's correlation coefficient (r), which assesses the linear relationship between continuous variables. The value of the correlation coefficient ranges from -1 to 1, where:
· 1 indicates a perfect positive relationship (as one variable increases, the other also increases).
· -1 indicates a perfect negative relationship (as one variable increases, the other decreases).
· 0 indicates no relationship between the variables.
How to Run a Correlation in SPSS
Here’s a step-by-step guide with an example:
Example Scenario:
You want to investigate whether there is a correlation between study hours and exam scores among a group of students.
Steps in SPSS:
1. Input Data: Enter the data for the two variables, study hours and exam scores, into SPSS.
	Student
	Study Hours
	Exam Scores

	1
	5
	78

	2
	10
	88

	3
	8
	85

	4
	6
	80

	5
	12
	90


2. Run Correlation Analysis:
· Go to Analyse -> Correlate -> Bivariate.
· Select the variables you want to correlate (e.g., Study Hours and Exam Scores).
· Choose Pearson as the correlation coefficient.
· Click OK to run the analysis.
3. Interpret the Output: SPSS will generate an output table showing the correlation coefficient (r) and the p-value:
	
	Study Hours
	Exam Scores

	Study Hours
	1.000
	0.950**

	Exam Scores
	0.950**
	1.000


· The correlation coefficient (r) is 0.950, which indicates a strong positive correlation between study hours and exam scores.
· The p-value is usually shown below this table, and if p < 0.05, the correlation is statistically significant. If your p-value is 0.001, it confirms that the correlation is statistically significant.


Conclusion:
In this example, there is a strong positive relationship between the number of study hours and exam scores, meaning students who study more tend to have higher exam scores.
Important Notes:
· Pearson’s correlation is best for continuous, normally distributed variables. If you have ordinal data or non-normally distributed data, you might want to use Spearman’s correlation instead.
· Correlation does not imply causation, i.e., even if two variables are correlated, it doesn't mean one causes the other.

What is "Model Summary" in SPSS?
In SPSS, the Model Summary table provides key statistics that summarise the overall fit and performance of a regression model, whether it is a linear or logistic regression. This table helps users assess how well their independent variables (predictors) explain or predict the dependent variable (outcome). Here’s a breakdown of the key components typically found in the Model Summary table:

1. R:
· This is the correlation coefficient between the observed and predicted values of the dependent variable.
· It indicates the strength and direction of the linear relationship.
· Values range from -1 to 1. A value closer to 1 or -1 indicates a strong linear relationship, while a value close to 0 indicates a weak relationship.
2. R Square (R²):
· R Square is the coefficient of determination, which tells you the proportion of variance in the dependent variable that is explained by the independent variables.
· For example, an R² of 0.70 means that 70% of the variability in the outcome can be explained by the model.
· R² is useful for determining how well your model fits the data.
3. Adjusted R Square:
· The Adjusted R² adjusts the R² value to account for the number of predictors in the model.
· It provides a more accurate measure of the model’s explanatory power, especially when there are multiple independent variables.
· Adjusted R² is particularly useful for comparing models with different numbers of predictors, as it penalises the inclusion of irrelevant predictors.
4. Standard Error of the Estimate (SEE):
· This is the standard deviation of the residuals (or prediction errors). It indicates how much the predicted values deviate from the actual values.
· Lower values of the Standard Error indicate a better-fitting model, as the predictions are closer to the actual data.
· It measures the accuracy of the predictions; the smaller the value, the more precise the model's predictions are.
5. R Square Change (ΔR²):
· R Square Change shows how much additional variance in the dependent variable is explained by adding a new set of predictors in a hierarchical regression.
· It’s particularly useful when running hierarchical models to see how much explanatory power is added with each step or block of predictors.
· For instance, adding more predictors could increase R², and the R Square Change value indicates how much additional variance was explained by the new predictors.
6. Durbin-Watson (optional in time series models):
· This statistic detects the presence of autocorrelation in the residuals from a regression analysis.
· Values close to 2 suggest no autocorrelation, while values near 0 or 4 indicate strong positive or negative autocorrelation, respectively.

Simple Example of a Model Summary in SPSS
Imagine we are running a linear regression to predict job satisfaction based on two independent variables: salary and years of experience.
After running the regression analysis, the Model Summary table might look like this:
	Model
	R
	R²
	Adjusted R²
	Std. Error of the Estimate
	R² Change
	Durbin-Watson

	1
	0.75
	0.56
	0.55
	0.5
	-
	1.95


Interpretation:
1. R (0.75): There is a strong positive correlation between the predicted and actual values of job satisfaction.
2. R Square (R²) (0.56): The model explains 56% of the variance in job satisfaction, which means salary and years of experience together account for 56% of the variability in job satisfaction scores.
3. Adjusted R² (0.55): Adjusted for the number of predictors, this suggests the model still explains 55% of the variance, slightly less than R² because it penalises the addition of unnecessary predictors.
4. Standard Error of the Estimate (0.5): The model's predictions of job satisfaction are off by about 0.5 points on average.
5. R Square Change (N/A in this case): Since we didn’t run a hierarchical regression, there’s no R² change reported here. In hierarchical models, this column would show how much more variance is explained by adding new variables.
6. Durbin-Watson (1.95): This value suggests no significant autocorrelation in the residuals, as it's close to the ideal value of 2.

In summary, the Model Summary table in SPSS provides an overall assessment of how well the model fits the data. The key values, such as R², Adjusted R², and Standard Error of the Estimate, allow researchers to evaluate the model’s predictive power and accuracy, while R Square Change and other statistics offer additional insights into more complex models.
Coefficients table:
The Coefficients table in SPSS is a key output of a regression analysis, displaying information about the independent variables (predictors) and their influence on the dependent variable (outcome). This table helps you understand the strength, direction, and statistical significance of each predictor in the model.
Here’s a breakdown of the key components typically found in the Coefficients table:
1. Unstandardized Coefficients (B)
· B represents the raw coefficients for each predictor variable in the regression model.
· These coefficients tell you how much the dependent variable is expected to change when the corresponding independent variable increases by one unit, assuming all other variables are held constant.
· Intercept (Constant): This is the predicted value of the dependent variable when all independent variables are set to zero. It's the baseline level of the outcome when all predictors have no influence.
Example: If you are predicting salary based on years of experience, and the unstandardized coefficient (B) for "years of experience" is 2.5, it means that for every additional year of experience, the salary is expected to increase by 2.5 units (currency).
2. Standardized Coefficients (Beta)
· The Standardized Coefficients (Beta) are the regression coefficients expressed in standard deviations rather than the original units of the variables.
· These coefficients allow you to compare the relative importance of the independent variables within the model. Larger Beta values (either positive or negative) indicate stronger effects on the dependent variable.
· The Beta values are useful for determining which variables have the greatest impact on the outcome, as they are measured on the same scale (standard deviations).
Example: If the standardized Beta for "years of experience" is 0.5 and for "education" is 0.3, it means that "years of experience" has a stronger effect on salary than "education."
3. t-Statistic
· The t-Statistic is used to determine whether the individual regression coefficient (B) is significantly different from zero.
· A large t-value (either positive or negative) indicates that the corresponding predictor variable has a significant effect on the dependent variable.
· The t-value is calculated by dividing the unstandardized coefficient (B) by its standard error.
4. Sig. (P-Value)
· The Sig. (or p-value) shows whether the predictor variable is statistically significant.
· In general, if the p-value is less than 0.05 (at the 95% confidence level), the predictor is considered statistically significant, meaning it has a meaningful impact on the dependent variable.
· If the p-value is greater than 0.05, the effect of that predictor on the outcome is not statistically significant.
Example: If the p-value for "years of experience" is 0.001, it means that "years of experience" has a significant effect on salary at the 0.05 level.
5. Standard Error
· The Standard Error represents the standard deviation of the sampling distribution of the coefficient. In other words, it tells you how much the coefficient (B) might vary across different samples.
· Smaller standard errors suggest more precise estimates of the coefficients, while larger standard errors suggest less precision.
6. Collinearity Statistics (Tolerance and VIF)
· These values help detect multicollinearity (when independent variables are highly correlated with each other), which can distort the results of the regression.
· Tolerance: A measure of how much an independent variable is independent of the others. Values close to 1 suggest low multicollinearity, while values close to 0 suggest high multicollinearity.
· VIF (Variance Inflation Factor): This is the inverse of tolerance. A VIF greater than 10 often indicates a serious multicollinearity problem.

Example of a Coefficients Table in SPSS
Let’s consider a simple regression where we are predicting job satisfaction based on salary and years of experience. The Coefficients table might look like this:
	Predictor
	Unstandardized Coefficients (B)
	Standard Error
	Standardized Coefficients (Beta)
	t
	Sig.

	(Constant)
	2.5
	0.6
	-
	4.17
	0.001

	Salary
	0.003
	0.001
	0.45
	3.50
	0.002

	Years of Experience
	0.7
	0.2
	0.35
	3.33
	0.003


Interpretation:
1. Unstandardized Coefficients (B):
· For salary, the unstandardized coefficient (B) is 0.003, meaning for every one-unit increase in salary, job satisfaction is expected to increase by 0.003 units, assuming years of experience is held constant.
· For years of experience, the unstandardized coefficient (B) is 0.7, meaning for every additional year of experience, job satisfaction is expected to increase by 0.7 units, assuming salary is held constant.
· The Constant (2.5) represents the expected level of job satisfaction when both salary and years of experience are zero.

2. Standardized Coefficients (Beta):
· The Beta for salary is 0.45, while the Beta for years of experience is 0.35. This suggests that salary has a slightly stronger effect on job satisfaction than years of experience, since its Beta value is higher.

3. t-Statistic and Sig. (p-value):
· The t-values for both predictors are above 2 (which is often used as a rough threshold for significance), and both have p-values less than 0.05 (0.002 for salary and 0.003 for years of experience), meaning both predictors are statistically significant in predicting job satisfaction.

4. Standard Error:
· The standard error for salary is 0.001, and for years of experience is 0.2. The smaller standard error for salary indicates that its coefficient is estimated with more precision compared to years of experience.
Conclusion:
The Coefficients table in SPSS helps you understand the contribution of each independent variable to the prediction of the dependent variable. It provides unstandardized and standardized coefficients, significance tests (t-values and p-values), and additional diagnostics like multicollinearity statistics to assess the reliability and importance of each predictor.

https://www.youtube.com/watch?v=-UF2k0PTw5w&t=40s&ab_channel=DataforDevelopment 
Page | 2 

