
EPY 723 Psychometrics 1 
Fall 2021 

3 Credit Hours Online (CANVAS) 
Prerequisite: EPY721 (or equivalent). 
Instructor: XXX 
Office Hours:  XXX 
E-mail:  XXX 

Note: The vaccination levels in Nevada are still low and this means we are uncertain about the 
course of the pandemic and policies may change. Since this course has been online from before 
the pandemic any changes that may occur will likely affect us less than other courses, but the 
pandemic will continue to affect everyone in some way, and in different ways.  

Course Description 
Psychometrics is the field involved with measuring psychological constructs, including 

personality traits and progress in education.  This course introduces you to the theory, 
concepts, and statistical foundations of psychometrics. We examine models for estimating the 
reliability and validity of sample data from psychological and educational instruments. The 
course topics include: foundations of measurement and statistical concepts for test theory (e.g., 
levels of measurement; central tendency, dispersion, association); norms and standardized 
scores; reliability and the classical test theory; reliability; validity; fairness; power; history of 
psychometrics including its role in racism, threats to psychometric adequacy; an introduction to 
factor analysis models for both binary and continuous observed data. 

Emphasis is on the theory of measurement, on computing various statistics, and on 
interpretation of results obtained from measurement analyses (e.g., reliability analyses). You 
will estimate statistical models for educational and psychological data using statistical software.  

A Note on Pre-Requisites and Expectations 
At a minimum, it is assumed that you have a strong understanding of statistical 

distributions, statistics to quantify properties of distributions (e.g., measures of location and 
dispersion), hypothesis testing, correlation, and simple regression. Without this foundation, you 
may struggle with terminology and the pace of this course. Even with this foundation, the 
course is challenging, requiring engagement with both statistical theory of measurement and 
computational practice. Although not required, strictly speaking, an understanding of the 
analysis of variance model will be beneficial. Please be prepared to invest considerable time 
and effort in this course, including reading the required chapters/papers prior to the class in 
which they are assigned and completing posted discussions and exercises. An understanding of 
measurement theory is critical to academicians and practitioners alike towards the responsible 
use and interpretation of psychological instruments and educational assessments. 















throughout the rest of the course (but the multivariate analyses build upon the uni- and 
bivariate methods). Different test scores are also discussed. 

Required Reading: Furr Chapter 3. 

Lab Exercise: Making plots and some basic statistical measures. Any of the three packages can 
be used for this.  

Sept 6, 2021 
3. Introduction to Test dimensionality and exploratory factor analysis. 

When you have multiple variables (or items or features or whatever you call them), they 
can often be better understood as being based on a smaller number of dimensions. Here the 
mathematical concept of eigenvalues are introduced, the scree plot discussed, and some 
general concepts for exploratory factor analysis discussed. Factor analysis will be discussed 
more this term and in the Structural Equation Modeling course. 

Required Reading: Furr Chapter 4. 

Lab Exercise: Making scree plots.  And working on making them look okay.  When making plots 
there are usually many ways to make them useful.  I will show some things that I like.  As long 
as you make the plot clear and accurate, �/���Á�]�o�o���������Z���‰�‰�Ç���~���v�������}�v�[�š���Z���À�������v�Ç words or numbers 
in fonts too small to read). This exercise is short to allow you work on the first assessment. 

Assessment 1. 

ASSESSMENT 1: DUE midnight on Sept 12th (and will be posted Sept 6). It will involve making a 
scatterplot both in R and in either SPSS or JASP (and making them look good), interpreting them 
(and any accompanying statistics), and a history of psychometrics question. Worth 10%. 

Sept 13, 2021 
4.  �Z���o�]�����]�o�]�š�Ç�W�����}�v�����‰�š�µ���o�������•�]�•�����v�����(�Œ�}�u���r���~���o�‰�Z���•���š�}���˜���~�}�u���P���• 

Reliability is one of the key issues in psychometrics. Here we will talk about what it 
means and some of the history of trying to estimate it. This week we will cover two popular 
�u�����•�µ�Œ���•���]�v���u�}�Œ���������š���]�o�W���r���~���o�‰�Z���•�����v�����˜���~�}�u���P���•�X  I will also formally introduce JASP (though 
as a point-and-click software you may have already been using it). 

Required Reading: Furr Chapters 5-7 (sorry for lots of reading ... I'll make the exercise go over 
two weeks and have no discussion this week). 

Two Week �>���������Æ���Œ���]�•���W�������o���µ�o���š�]�v�P���r�����v�����˜�����v�����~�]�v���Z or JASP/SPSS) using multiple packages in 
R (if using that). Compare results from others in course.  Exploratory factor analysis and 
rotation. Note that omega is available in R and JASP, but for SPSS you either have to use a 
macro or an R extension. Both of these are more difficult than just using R or JASP. 









�u�}�u���v�š���]�•���š�}���š���o�l�������}�µ�š���^�š���À���v�•�[���o���À���o�•���}�(���u�����•�µ�Œ���u���v�š���(�Œ���u���Á�}�Œ�l�����v�����]�(���]�š���]�•���}�(�����v�Ç���À���o�µ���X We 
will have touched upon this is the first topic, so I will see what people are interested in. 

Not optional: Tell me the group you are working in (if appropriate), the topic/research 
question, and arrange a group meeting with me if you wish (video, text chat, or just group 
emails). 

Nov 22, 2021 
14.  Should we use standardized tests, and if so, what for? (optional) 

For those in education this is a big controversial topic, but those outside of education 
also have interest in it.  

Not optional: Post video about the instrument that you have created or are using (no longer 
than 10 minutes, and include a one-page handout) or short annotated bibliography for your 
topic. By Midnight, Nov 28th. The one-page handout will be included in your final submission. 

Nov 29, 2021 
15.  Writing functions in R (or something that you recommend) 

For those wanting to do a lot more statistics, this is the session for you. 

Not optional: Groups: 

�D���š���Z���µ�‰���Á�]�š�Z���}�v�����}�š�Z���Œ���P�Œ�}�µ�‰�����v�����À�]���Á���������Z���}�š�Z���Œ�[�•���À�]�����}�•�����v�����Z���v���}�µ�š�•�X��Your comments 
MUST be useful, polite, and professional. They should include at least one thing that you like 
from it and at least one may they could improve it. 

Not optional: Topics: 

Present these to class.   

Assessment 4. 

DUE midnight on Dec 5th (and will be posted Nov 9th), with parts due earlier as noted above. 
There are two options. One, a group project that is more applied. Two, either computational or 
presentation. 

Group: It involves a) creating an instrument (and the one-page submission from the video, 
though you can update it if you wish), b) getting data as if people filled it out (for 2021), c) 
analyzing the data, and d) writing a report in APA format (with a few exceptions that you will be 
told) for this.  Parts a) and b) can be done in groups. Parts c) and d) must be done individually 
(the introduction and methods can be by the group, and references too, but please submit this 
as your report ... choose your own individual title since that is a tricky thing that you don't get 
much practice doing). Worth 30%. 

Individual: Chose a psychometric topic we did not cover in this course. Either focus on the 
conceptual aspects or computational aspects. Prepare a tutorial to be presented in the previous 
week. You can update your slides and handout (you will have a handout!) and these will be 
what you submit. Your brief annotated bibliography you will send to your colleagues a few days 













The ASC is located across from the Student Services Complex (SSC). Academic success coaching 
is located on the second floor of SSC A, Room 254. Drop-in tutoring is located on the second 
floor of the Lied Library, and on the second floor of the College of Engineering building (TBE A 
207). 

UNLV Writing Center 
One-on-one or small group assistance with writing is available free of charge to UNLV students 
at the Writing Center, https://writingcenter.unlv.edu/, located in the Central Desert Complex, 
Building 3, Room 301 (CDC 3�t301). Walk-in consultations are sometimes available, but 
students with appointments receive priority assistance. Students may make appointments in 
person or by calling the Center, telephone 702-895-3908. Students are requested to bring to 
their appointments their Rebel ID Card, a copy of the instructions for their assignment, and 
two copies of any writing they have completed on their assignment. 

Diversity Statement 
As an institution of higher learning, UNLV represents a rich diversity of human beings among its 

faculty, staff, and students, and is committed to aspiring to maintain a Campus environment 

that values that diversity. Accordingly, the University supports understanding and appreciation 

of all members of its community, regardless of race, sex, age, color, national origin, ethnicity, 

creed, religion, disability, sexual orientation, gender, gender identity, marital status, pregnancy, 

genetic information, veteran status, or political affiliation. Please see University Statements and 

Compliance, https://www.unlv.edu/about/statements-compliance. 

A successful learning experience requires mutual respect and trust between the students and 

the instructor. Accordingly, the instructor asks that students be willing to listen to one 

���v�}�š�Z���Œ�[�•���‰�}�]�v�š�•���}�(���À�]��w, acknowledging that there may be disagreements, keep discussion and 

comments on topic, and use first person, positive language when expressing their perspectives. 




