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Instructor: Dr Marcin Sklad 

 

Email: m.sklad@ucr.nl 

Tel: +31-(0)118-655500 
Office no. & location: E.1.02 

 

I. Track information 

 

a) Prerequisites for this course:  

The requirement for entry in this course is ACCRMET101 Research Methodology & Statistics I 

or equivalent knowledge and abilities (at least C-. see also section 3.1.2. in the Student 

Handbook). 

b) This course serves as prerequisite for: SCRMET301 

c) Other courses which are relevant to this course – e.g. as part of a minor: 

The course is connected to ACCRMET101 Research Methodology and Statistics I and 

SCRMET301 Advanced Topics in Research Methodology & Statistics III; together they form a 

Research Methodology & Statistics Track. Furthermore, since many scientific researchers use 

statistical models in their work, it is relevant for all 100, 200 and 300 courses where the students 

are confronted with papers and/or books containing statistical analyses, or have to investigate 

or think about investigating research questions related to the content of the course. Together 

with SCRMET202 or selected SSC or SCI courses it constitutes RESEARCH METHODOLOGY 

& STATISTICS minor. 

For further information about the track, please see the track document available on the UCR 

intranet. 

II. Course description  

The phenomena investigated by social scientists are rather complex. Usually, many 

("multi") variables have to be used to explain these phenomena. In Methods and 

Statistics II the theory and application of multivariate statistical models will be discussed 

in depth. These models can be used to investigate the relations among many variables 
simultaneously, thus providing an accurate explanation of the subject of interest. 

 

III.  Study Load  

This course earns students four credits (equivalent to 7.5 ECTS). The class meets twice a week 

for two hours. Preparation time is approximately 10 hours per week.   

 

IV. Course materials 

a) Required books and literature: 

Field, A. (2017). Discovering Statistics Using IBM SPSS Statistics. Fifth edition. London: 

SAGE Publications. 

Please note that all info regarding Bayesian approach is not mandatory for the course.  
 

b) Recommended books and literature: 

Hahs-Vaughn, D. (2017). Applied Multivariate Statistical Concepts. New-York: 

Routledge.  

 



Research Methodology & Statistics II Fall 2020 

 

3 

 

Landau, S &  Everitt, B.S.. (2004/2013). A Handbook of Statistical Analysis Using SPSS. 

Chapman & Hall/CRC.  

 

Siegel, S. (1956). Nonparametric Statistics for the behavioural sciences. New York: 

McGraw-Hill. 

 

Tabachnick, B. G., Fidell, L. S. (2007/2014). Using Multivariate Statistics. Essex: Pearson 

Education Limited. 

 

Papers: 

Benjamini, Y. and Hochberg, Y. (1995). Controlling the false discovery rate: a practical 

and powerful approach to multiple testing. Journal of the Royal Statistical Society, Series 

B, 57, 289-300. ISSN 1369-7412 

 

Camstra, A. and Boomsma, A. (1992). Cross Validation in regression and Covariance 

Structure Analysis. Sociological Methods & Research, 21, 89 95. ISSN 0049-1241 
 

Cohen, J. (1992). A Power Primer. Psychological Bulletin, 112, 155 159. ISSN 0033-2909 

 

Hoijtink, H (2004). ANCOVA: ANALYSIS OF COVARIANCE. 

 

Holm, S. (1979). A Simple Sequentially Rejective Multiple Test Procedure. Scandinavian 

Journal of Statistics, 6, 65 70.  ISSN 0303-6898 

 

Note that some new papers/sources will be introduced during the course.  

 

c) Other materials:  

 

Required: SPSS Statistics is a software package. Information on purchasing and (free) 

licenses at IT help desk. 

Additional information about the SPSS modules that you have to use (e.g. Regression or 

Discriminant) can be obtained via the HELP-button that is available in SPSS, and, from 

the introductions given by the lecturer. Also look at: 

http://www.ats.ucla.edu/stat/spss/default.htm . However, most relevant information on 

SPSS can be found in the book by Andy Field (2017). A good introduction to SPSS can 

be found in: Huizingh, E. (2007). Applied Statistics with SPSS. London, Sage Pubs. Ltd.  

and Kirkpatrick, L.A. & Feeney, B. C. (2012). A Simple Guide to IBM SPSS (version 20.0). 

Wadsworth: Cengage Learning. 

 

V. Course organization and requirements 

a) General format of class meetings 

For 15 weeks, students and instructor meet twice a week. Before each meeting the 

students have to study the current topic (on the average a workload of four hours).  

Each meeting (see below) has a list of items to which you should pay attention, and a 

reading guide is given. The first meeting will introduce the topic usually via presentation 

and an intensive discussion of an application of the statistical model(s) or technique(s) 
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involved. The later meetings almost always include a demonstration and practical SPSS 

exercise. 

 During 12 meetings two students have to give a presentation with respect to the 

learning material (content). These presentations are to be followed by a discussion of 

the exercise by all students and the lecturer. During 2 meetings groups of about 5 

students have to present a scientific poster. Each group member should have a role: 

presenting, commenting on the poster of other groups, or answering to comments and 

questions. It is imperative that you keep up with the reading; quizzes will be given on 

occasion.  

 Most exercises consist of the execution (using SPSS) and interpretation of 

statistical analyses. Class exercises will include writing up results in APA-format. 

Furthermore, you have to participate in two poster-presentations and one content 

related presentation. To sum up, each student has to execute following tasks in this 

course: creating and presenting 2 posters, conducting 4 assignments resulting in writing 

of 2 ‘double’ papers, and preparing and presenting 1 content-related presentation.  

 
b) Procedures for communication and use of Moodle  

 Moodle is the official mode of communication, deliver all your work using it. You 

will find notes about any aspect of class organization there.  

 Course announcements and all other materials will be distributed via the 

Moodle.  

 Students are expected to check regularly for new information/materials. Any 
alteration or adjustment of course regulations, deadlines, or reading materials 

discussed in class will also be communicated through the Moodle and in class. 

 Assignments should be submitted via the appropriate Moodle activity. 

 Submitted documents are checked for plagiarism through Urkund.  

 Late submission due to technical problems is the responsibility of the student. 

NOTE: 

This course is subject to UCR academic rules and procedures. Both students and instructors 

are required to know and follow these rules and procedures. 

 

 

Plagiarism 

Plagiarism checks will be performed by the instructor on all assignments for the course 

(papers and posters). Copying other’s work or using published material without the 

proper reference, whether or not done deliberately, is plagiarism. In such cases, 

students may receive an F for the course. All cases of suspected plagiarism will be 

referred to the Board of Examiners. 

 

b) Rules for missing classes and deadlines  

Papers need to be handed in at the start of the class on the due date. If a paper is 

handed in late, we will downgrade it as follows: 

-         1 minute - 1 day too late:       subtract  20 points 

-         1 - 2 days too late:                 subtract  30 points 

-         2 - 3 days too late:          subtract   
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VII. Course schedule (provisional)   
We

ek 
M

eet

in

g 

Topics to be 

discussed 

Activities Due dates and reading 

material  

1 1 Introduction to Statistics 

I-a 

I-a. Review introductory statistics including 

bivariate quantitative data, nonparametric tests.  

Introduction to Multivariate Statistics.  

 

REQUIRED: Ch. 1 – 5 , 10 Field (2017)  = 

concise introduction to SPSS and basic statistics.  

 

RECOMMENDED: Ch. 1-3 Hahs-Vaughn 

(2017). Ch. 2 Landau & Everitt (2004). 

 
1 2 Introduction to Statistics 

I-b 
Student presentation No. 1.  

I-b. Review introductory statistics, including 

bivariate quantitative data, nonparametric tests.  

Introduction to Multivariate Statistics.  

 

Introductory Class Exercises. (EX1) 

REQUIRED: Ch. 1 – 5,8 10 Field (2017)  = 

concise introduction to SPSS and basic statistics. 

Ch. 7 Field (2017) until p.321 (section 7.7 related 

to Friedman’s ANOVA is not mandatory). 

 

RECOMMENDED: Ch. 1-3 Hahs-Vaughn 

(2017). Ch. 2 Landau & Everitt (2004). 
2 1 Regression Analysis – 

introduction  
Student presentation No. 2.  

Plenary discussion of the topic with instructor.  

Class Exercises.(EX2) 

REQUIRED: Ch.  9.1- 9.2 9.5-9.9 Field (2017). 

RECOMMENDED: Ch. 4 Landau & Everitt 

(2004). 
2 2 Writing articles in APA-

format workshop 

Writing articles (including results) in APA-

format. 

Class Exercises. (EX3) 

Write the paper. 

3 1 Multiple Regression – 

introduction 
Student presentation No. 3. 

Plenary discussion of the topic with instructor. 

Multiple Regression using SPSS – Class 

Exercises. (EX4) 

REQUIRED: Ch. 9.9-9.10.2, 9.11.1-9.11.5, -

9.14-9.17 Field (2017). 

RECOMMENDED: Ch. 4 Landau & Everitt 

(2004); Ch. 4 Hahs-Vaughn (2017). 

 
3 2 Multiple Regression – 

continued (categorical 

predictors) 

Plenary discussion of the topic with instructor. 

Multiple regression using SPSS, examples, use 

of dummy-variables, interaction – Class 

Exercises (EX5).  

 

REQUIRED: Ch. 11.1-11.4, 11.5 Field (2017). 

RECOMMENDED: Ch. 4 Landau & Everitt 

(2004). 

Write the paper. 

4 1 Peer review of 

Assignment I 

Peer review of Assignment I. 

Voluntary presentation of an assignment in 

order to discuss the improvement points 

Student presentation No. 4. 

Assignment I due before the class. Bring the 

printout to the class and upload it in 

Moodle. 

 
4 2 Assumptions in Multiple 

Regression 
Student presentation No. 5.  

Plenary discussion of the topic with instructor. 

Multiple Regression; Assumptions in Multiple 

Regression – Class Exercises (EX6).  

 

REQUIRED: Ch. 6, 8 & 9.3, 9.4, 9.7, 9.9.3, 

9.10.3-9.10.5.,9.11-9.13 Field (2017). 

RECOMMENDED: Ch.4 Landau & Everitt 

(2004). 

5 1 Assumptions in Multiple 

Regression 

Assumptions in Multiple Regression – Class 

Exercises.  

Write the paper. 

5 2 Consultation of 

Assignment II 

Writing and consulting 2nd paper  

 

Consultation in class.  

Bring a draft of Assignment 2 including syntax to 

the class. Prepare the exact questions related to 

your draft to be discussed in the class and send it 

to the instructor at least 24 hours before the class. 

Final version of Assignment 2 due Friday 

before 23.59 o’clock, online in Moodle. 
6 1 Analysis of  (Co)Variance 

- Introduction 

Student presentation No.6.  

Plenary discussion of the topic with instructor. 

Analysis of (Co)variance using SPSS – Class 

Exercises.  

 

REQUIRED: Ch. (10) , 12 & 13  Field (2017); 

Hoijtink’s paper “ANCOVA: ANALYSIS OF 

COVARIANCE”. 

RECOMMENDED: Holm (1979) and 

Benjamini & Hochberg (1995); Ch. 5 - 6 Landau 

& Everitt (2004). 
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6 2 Factorial ANOVA  Student presentation No. 7. 
Plenary discussion of the topic with instructor. 

Factorial ANOVA – Class Exercises. 

 

REQUIRED: Ch. 14 Field (2017). 

RECOMMENDED: Ch. 6 Hahs-Vaughn 

(2017). 

Start working on the poster. 
7 1 Power and Effect Size; 

Introduction to G-power 
Student presentation No. 8. 
Plenary discussion of the topic with instructor. 

Notions of Power and Effect size and their 

importance in statistical interpretations. 

Statistical options. Power using G-power, 

introduction to the program (multiple linear 

regression & ANOVA)  

 

REQUIRED: Ch. 3.7, 3.9. 12.10, 13.10, & 14.10 

in Field (2017); Cohen, 1992. 

RECOMMENDED: Ch. 4.5 and Ch. 6.5 Hahs-

Vaughn (2017). 

Additional materials can be recommended 

during/before class. 

Reminder to obtain data for Poster II in time! 

7 2 Consultation of Poster I Work on the poster in class (Q&A).  Finalize the poster 
   BREAK 

 

 

8 1 Poster Presentations: 

Analysis of (Co)variance 
Poster Presentations  

+ Midterm evaluation 
Printed Poster  

Please bring printed posters in the class just 

before the class starts, hang the posters on the 

walls, organize a poster session with a chairman 

of the session. Active participation is required.  
8 2 Logistic Regression Student presentation No. 9. 

Plenary discussion of the topic with instructor. 

Logistic Regression Introduction, working with 

SPSS  

Introduction to new assignments 

– Class Exercises (EX8). 

REQUIRED: Ch. 19 (chi2 parts), ch.20 Field 

(2017). 

RECOMMENDED: Ch. 9 Landau & Everitt 

(2004); Ch. 5 Hahs-Vaughn (2017). 

9 1 Logistic Regression using 

SPSS 

Logistic Regression – Class Exercises (EX9). 

Opportunity for Q&A.  

 

Write the paper. 

9 2 Consultation of 

Assignment III  

Writing and consulting 2nd paper in the class 

 

Review of previous quizzes/materials 

(optional)  

Opportunity for Q&A  

Write the paper. 

10 1 Moderation   

10 2 Peer review of 

Assignment III 

Peer review of Assignment 3  

Student presentation No. 10. 
Voluntary presentation of an assignment in 

order to discuss the improvement points. 

Assignment 3 due before the class. Bring the 

printout to the class and upload it in 

Moodle. 

Write the paper. 
11 1 Principal Component 

Analysis, Factor Analysis 

and Internal Consistency 

Student presentation No. 11. 

 

Plenary discussion of the topic with instructor. 

Introduction to PCA and Factor Analysis – 

Class Exercises (EX11).   

REQUIRED: Ch. 18 Field (2017). 

RECOMMENDED: Ch. 11 Landau & Everitt 

(2004); Ch. 9 Hahs-Vaughn (2017). 

11 2 Factor Analysis and 

Internal Consistency 
Factor Analysis using SPSS Exercises (EX11).   

Write the paper. 

12 1 

Consultation of  

Assignment IV 

 Consultation.  
 

Bring a draft of Assignment IV including syntax. 

Prepare the exact questions related to your draft 

to be discussed in the class and send it to the 

instructor at least 24 hours before the class. 

Assignment IV due Tuesday before 23.59 

o’clock, online. 
12 2 Repeated Measures 

Analysis. 

Plenary discussion of the topic with instructor. 

Repeated Measures Analysis - Class Exercises 

(I). Student presentation No. 12 

REQUIRED: Ch. 15 of Field (2017); Ch. 7 

Landau & Everitt (2004). 

RECOMMENDED: Ch. 6 Hahs-Vaughn 

(2017). 
13 1 Repeated Measures 

Analysis 

Repeated Measures Anova and Introduction to 

Profile Analysis = Class Exercises. Additional 

explanation of Poster in relation to the exercise. 

Class Exercises (EX12.1).  

Additional materials can be recommended 

during/before class.  

Prepare plenary exercise Part 1 solutions, read 

instructions for poster, and start working on your 
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Start working on poster.  poster.  

13 2 Mixed Design Anova Plenary discussion of the topic with instructor. 

Mixed Design Anova.  (EX12.2). Student 

presentation No. 13 

 

REQUIRED: Ch. 16 Field (2017).  

Prepare plenary exercise Part 2 solutions.  

Work on your poster. 

14 1 Consultation Poster II Work on the poster in class (Q&A).  

Introduce ‘awe’ exercise for the last meeting 

(voluntary base).  

 

Work on your poster. 

14 2 Poster Presentations: 

Repeated Measures 
Poster presentations Printed Poster 

(see previous instructions related to poster)  
15 1 Model selection & recap  

 

Model selection & Recap.  

Awe-exercise (voluntary base).  

Course evaluation.  

 

 

15 2 Exams Individual appointments for (oral) exam.  

 

The standards, dates and requirements set forth in the outline may be modified at 
any time by the teacher. Notice of such changes will be by announcement in 
class (by written or email notice). 
 

 

VIII. Student learning outcomes 

 

Period Subject Learning goals  
Week 1 Introduction including categorical data  

During the first two meetings of this course, we will review the 

material discussed in the Introductory Course ACC110. We will 

look at basic concepts with respect to Statistics and look at the 

outline for the coming Semester. We will also start to look at 

techniques that you can use when your data are not normally 

distributed or lower then interval scale so-called ‘non-parametric’ 

tests. Usually we use statistical tests to test differences between 

means or linear relationships. However, when the measurement level 

is too low, these tests become unreliable, because the assumptions 

about normality of the data cannot be met. Therefore, other, 

distribution free tests must be used.  

Students 

 Understand and master the 

basics of statistical analysis, e.g. 

uni- and bivariate statistics and 

basic testing  

 Understand and master the 

basics of methodology 

 Understand the requirements 

for the analysis of quantitative 

data 

 Can perform a quantitative 

bivariate analysis 

 Are able to interpret the SPSS 

outcome of quantitative tests  

Week 2 & 3:  

 
Multiple Regression 

The (multiple) regression model has a central position among the 

available statistical models. Almost all the models to be discussed in 

this course are based on the multiple regression model, or contain 

elements of multiple regression. Multiple regression can be used to 

investigate if the responses of persons to a dependent variable (DV) 

are related to their responses to one or more independent variables 

(IV's). For example, the question if a person's weight can be 

accurately predicted using a person's age, height and gender 

simultaneously, can be investigated using multiple regression. During 

week 2 an overview of the requirements for APA format 

will be given.  

 

Students are able to 

 Develop research questions into 

the relationship between one 

dependent variable and one or 

more independent variables.  

 Perform simple univariate and 

multivariate linear regression 

analysis, using SPSS.  

 Interpret the (SPSS) outcome of a 

uni- and multivariate regression 

analysis, using (standardized) 

regression coefficients and 

squared multiple correlation, F-

test, hypothesis tested by the F-
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Multiple regression and related useful concepts and techniques are 

described in: 

 

After having studied the material, you should be familiar with the 

following concepts: the linear model; (standardized) regression 

coefficients; the squared multiple correlation; the F-test and the 

hypothesis tested by the F-test; the t-tests and the hypotheses tested 

by the t-tests; linearity; independence of residuals; partial correlation; 

standard and sequential (hierarchical or block-wise) multiple 

regression, and, dummy variables. 

statistics, t-tests and hypotheses 

tested by the t-test.  

Week 4 & 5  Assumptions in Multiple Regression  

This week the focus will be on model assumptions in multiple 

regression. Model assumptions should be investigated in order to 

verify if the model that is used to analyze a certain data set, “gives a 

good description” of these data, and, “to support our belief that our 

analyses are valid”. There are (basically) five model assumptions 

(some of which have already shortly been discussed): independence, 

linearity, homogeneity of (residual) variances, normality, and (the 

absence of) outliers.  

Students are 

 Familiar with linearity, 

independence of residuals, partial 

correlation, standard and 

sequential multiple regression and 

dummy variables.  

 Able to use the model 

assumptions of regression 

analysis in order to assess 

whether or not the given model 

‘gives a good description’ of the 

data before them. 

 Aware of the model assumptions 

and can assess validity of a model 

by using them (check if these 

assumptions are met). 

 Able to apply the multivariate 

method to new data-material. 

Week 6 & 7 Analysis of (Co)variance and its Relation to Multiple 

Regression 

Analysis of covariance is a combination of multiple regression and 

analysis of variance. The multiple regression model relates the 

responses on a dependent variable (DV) to the responses on a set of 

independent variables (IV). Analysis of variance investigates if the 

population mean of a DV differs between groups. First of all, analysis 

of covariance can be used to correct the comparison of the 

population means for differences between the groups with respect to 

one or more continuous IV’s (to be called covariates). For example, 

it is clear that on the average men can lift more weight than women. 

However it would be interesting to compare the strength of men and 

women if the differences in weight lifted are corrected for differences 

in the weight and height of the men and the women. Secondly, if 

covariates are related to the DV, analysis of covariance can be used 

to increase the power of a test of equality of population means of a 

DV between groups.  

 

Reading: 

In most of the research reported in papers that appear in scientific 

journals, more than one hypothesis is tested. Most researchers do 

not realize (or ignore) that for each hypothesis the probability of a 

false rejection equals (say) 5 percent. Stated otherwise, the 

probability of falsely rejecting one or more hypotheses exceeds 5 

percent if more than one hypothesis is tested. The papers by Holm 

(1979) and Benjamini and Hochberg (1995) describe simple (but 

different) methods with which a researcher can control this error of 

Students are 

 Able to investigate whether the 

population mean of a dependent 

variable differs between groups, 

using ANOVA.  

 Aware of the meaning of 

interaction, control variables.  

 Able to investigate whether the 

population mean of a dependent 

variable differs between groups, 

correcting the comparison for 

one or more continuous 

variables 

 Able to use the proper 

commands in SPSS and interpret 

the output.  

 Familiar with concepts related 

to AN(C)OVA 

 Able to check if the model 

assumptions for ANOVA and 

ANCOVA are met 

 Able to discuss the relation 

between Analysis of 

(co)variance and multiple 

regression, using the poster 

presentations as a starting point.  
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the first kind.  

 

Familiarize yourself with the following concepts: means, adjusted 

means, factorial design, random assignment, main effects, interaction 

effects, and, between and within group variation. Furthermore, you 

have to be able to determine the appropriateness of analysis of cova-

riance models by checking whether the assumptions of linearity and 

homogeneity of regression are fulfilled. 

 

Power and Effect Size  

Power to reject hypotheses and the quality of results, a.k.a. Effect 

Size. This topic will be discussed in light of the discussion of the great 

value attached to ‘significance of results’ by many researchers, 

journals and research schools. The second meeting of this week is a 

review meeting, during which you can work on your paper in the 

computer lab and consult the teacher on matters concerning the 

analysis.  

 Able to apply AN(C) OVA to 

new data-material. 

 Students understand the 

concepts of Power and Effect Size 

Week 9 & 10  

 

Regression with a Dichotomous Dependent Variable: 

Logistic Regression  

Logistic regression is a technique with which the relationship 

between a dichotomous dependent variable, and a set of discrete and 

continuous independent variables can be investigated. It can be seen 

as the counterpart of multiple regression for the situation where the 

dependent variable is dichotomous instead of continuous. It can also 

be used as an alternative for discriminant analysis (to be discussed in 

one of the weeks to come) if persons belong to one of two groups. 

An advantage of logistic regression over discriminant analysis is the 

lack of assumptions with respect to the variables on which the 

classification is based. In a discriminant analysis it is impossible to use 

categorical variables because there it is assumed that the variables on 

which the classification is based have a multivariate normal distributi-

on. Logistic regression can be generalized to a polytomous instead of 

a dichotomous dependent variable. However, these generalizations 

will receive no attention during this course. 

 

Reading:  

Familiarize yourself with the following concepts: the logistic 

regression equation; unstandardized regression coefficients; the Wald 

test; the chi-squared statistic with which the log-likelihoods of nested 

models can be compared; the odds ratio; the classification table; and, 

the measure of partial correlation R. 

Students are 

 Able to investigate the (causal) 

relation between a dichotomous 

dependent variable and a set of 

discrete and continuous 

independent variables, using 

SPSS. 

 Able to use the proper SPSS-

commands and interpret the 

output. 

 Familiar with the concepts 

related to logistic regression.  

 Able to create a logistic 

regression equation from the 

presented output.  

 Able to draw conclusions about 

the ‘fit’ of the model  

 Able to apply logistic regression 

analysis to new data-material.  

 Able to investigate interaction 

between independent variables 

 Able to deal with outliers.  

Week 10 - 12 Principal Component Analysis, Factor Analysis and Internal 

Consistency  

Principal Component Analysis can be used to replace the responses 

of a sample of persons to a (relatively large) number of correlated 

variables, by their scores on an equally large number of uncorrelated 

components. Usually the first few components capture most of the 

variability of the original variables, i.e. principal component analysis 

can be used to reduce a relatively large set of variables to a smaller 

one without losing much information. For example, suppose a 

researcher wants to use multiple regression to investigate the 

relationship between the change in weight observed between 

December 1-st and January 1-st, and the amount (expressed in calo-

ries) of 60 different types of food (dairy, bread, liquor, ...) a person 

has consumed in December. Then, in principle, a large sample (say 

Students  

 Can measure latent 

characteristics from a set of 

items or questions that are 

indicative of these 

characteristics, using Factor 

Analyses 

 Can use the proper SPSS-

commands for Factor Analysis 

and interpret the output 

 Can replace responses on a 

sample of persons to a number 

of correlated variables, by their 

scores on an equally large 
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900 persons) would be needed to reliably determine the relation 

between the 60 predictors and the change in weight. However, it is 

likely that the first few principal components represent most of the 

variability of these 60 predictors, and thus a regression with the first 

two principal components as predictors (which can reliably be 

executed with a sample much smaller than 900 persons) is an 

attractive alternative.  

 

Factor Analysis can be used to measure latent (person) charac-

teristics using a set of items or questions that are indicative of these 

characteristics. Suppose, for example, a researcher asks a sample of 

persons to indicate on a 5-point scale (1=not,..,5=very) if around 

eight in the morning they consider themselves to be 'moody', 'happy', 

'tired', 'active', 'alert', 'social', 'hungry' and a few more of such 

questions. Then factor analysis can be used to investigate how many 

factors are needed to describe the responses given by the persons, 

and, how these factors should be interpreted (in this example two 

factors, a person's mental and physical wellbeing, are good candida-

tes).  

 

Internal Consistency can be used to measure the reliability of a set of 

test items (a scale). For example, a survey measure of positive 

emotions may include many questions that each measure current 

experience of various types of positive emotions, such as happiness, 

proudness, joy. So, internal consistency refers to the general 

consistency (agreement) between the items (happiness, proudness, 

joy) within a scale that make up a composite score of a survey 

measurement of a given construct (positive emotions). Commonly, 

Cronbach’s alpha (α ) is a measure used to assess the strength of the 

internal consistency of a set of test items within a scale and as such, a 

high α  is associated with “good” or reliable set of items. 

Nevertheless, students have to be aware that the α  coefficient can 

be increased simply by increasing the number of items in the analysis 

and by using items that are extremely correlated with each other due 

to high redundancy.  

  

Reading:  

After having studied the literature you should be familiar with the 

following concepts and their role in principal component and factor 

analysis: factor loadings, factor scores, structure matrix, pattern 

matrix, communality, principal components, orthogonal and oblique 

rotations, eigenvalues, scree-plot, and, group stability of factor 

structures. Furthermore, you should be familiar with the following: 

procedures to determine the sample size, procedures to select varia-

bles, procedures to determine the number of factors, procedures to 

interpret factors, and procedures of checking the internal consistency 

of a scale. 

number of uncorrelated 

components, using Principal 

Component Analysis.  

 Can use the proper SPSS-

commands for Principal 

Component Analysis and 

interpret the output 

 Are familiar with the basic 

concepts of both Principal 

Component- and Factor 

Analysis.  

 Can apply both Principal 

Component and Factor Analysis 

to new data material, and 

discuss the results 

 Are familiar with the basic 

concepts of internal consistency 

and Cronbach alpha.  

 Can compute Cronbach alpha in 

new data material and discuss 

the results.  

 

Week 12 - 14   Repeated Measures Analysis 

Multivariate Analysis of Variance, is a straightforward generalization 

of the (Univariate) Analysis of Variance. The main difference is the 

use of two or more instead of one dependent variable. With an 

ANOVA (Univariate Analysis of Variance) it is investigated if the 

expected value of a DV differs between groups, with a MANOVA 

(Multivariate Analysis of Variance) it is investigated if a vector contai-

ning the expected values of two or more DV's differs between 

Students  

 Can investigate the relationship 

between two dependent variables 

and a set of independent variables 

using a Profile Analysis 

 In addition know how to 

investigate the differences that 

occur in dependent variables, 
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groups. Note that, in this course, multivariate analysis of variance will 

only be used in the context of Repeated Measures Analysis (see 

below). For all other situations where two or more groups have to 

be compared with respect to their means on more than one 

categorical dependent variable, we can use discriminant analysis. In 

other words, ANOVA test is used If the dependent variable is a 

continuous variable. Discriminant Analysis, on the other hand, is the 

appropriate SPSS analysis for identifying group differences if the 

dependent variable is categorical.  

 

Multivariate Analysis of Variance is useful in the context of Repeated 

Measures Analysis. Suppose a researcher wants to compare the 

development of depression between persons who receive therapy 

and persons who receive medication. Available are measurements of 

depression before treatment, after treatment, and a follow up one 

year after the treatment has been finished. Questions to be answered 

may be 1) Does the development of depression differ between both 

therapy groups, 2) Which therapy has the best short term effect, 3) 

Which therapy has the best long term effect, and 4) Does the effect 

of therapy disappear if the therapy is discontinued. 

 

The first question can be answered using a Profile Analysis in 

MANOVA with, in this case, two dependent variables: the difference 

in depression level before and after treatment, and the change in 

depression level after the treatment to the follow up. Profile analysis 

is the multivariate equivalent of repeated measures or mixed 

ANOVA. In profile analysis, the data are usually plotted with time 

points, observations, tests, etc. on the x-axis, with the response, 

score, etc. on the y-axis.  These plots are then made into profiles—

lines—representing the score across time points or tests for each 

group. Questions 2), 3) and 4) can be answered using simple 

ANOVA's.   

during several measurement 

periods 

 Can assess these differences using 

Repeated Measures Analyses in 

SPSS 

 Can use the proper SPSS-

commands and interpret the 

results 

 Can apply Repeated Measures 

Week 15 Model Selection recap + Exam  

An interesting research question may be the start of a research 

project. Such a project consists of different phases. Among other 

things, operationalization of the research question, data collection 

and data analysis are different phases in a research project. During 

the last meeting of this week  the relation between the research 

question and data analysis (i.e. which statistical model to use) will 

be briefly discussed. During a class discussion students have to 

decide which statistical model is appropriate to answer the 

research question given the data that are available. Everything that 

you have read so far, and everything that has been discussed 

during the lectures will be relevant for this discussion.  

Students 

 Can discuss the relation between 

the research design and analyses, 

acting as a discussant after a 

presentation  

 Can justify model choice, looking 

back at all the models that have 

been discussed so far  

 

 

 

IX. Appendix 
 

See a separate document for the detailed assignment description.  


