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Statistics and research methods are undoubtedly some
of the most difficult courses to teach in science education.
This may be more pronounced in psychology, where many
students enter the major motivated by the desire to “help
people.” This people-based orientation is often at odds with
the more mathematical and science-based approach of psy-
chology training, and the resulting mismatch between the
goals of students and the goals of their faculty can have
negative consequences for both. Therefore, it is in everyone’s
best interests to devise ways to teach these topics while
promoting a positive attitude among the students (Blasko,
Kazmerski, Corty, & Kallgren, 1998). This is one of the
major goals of the development of Courseware for Obser-
vational Research (COR).

In designing COR, we incorporated several pedagogical
innovations derived from basic research in cognitive
psychology, including the promotion of active learning in
authentic contexts, increasing depth of processing, and 
encouraging metacognitive awareness (Alexander &
Schwanenflugel, 1994; Craik & Lockhart, 1972; Johnson
& Johnson, 1999). One factor that influences both the de-
gree of learning and the student’s attitude about a course
is the context of that learning. That is, when information
is presented in a meaningful context, students are more

likely to see the information as relevant and applicable to
their everyday lives. Meaningful information is also eas-
ier to organize and more likely to be recalled (Thompson,
Skowronski, Larsen, & Betz, 1996).

Research has also supported the notion that students
who are actively involved in problem solving and are chal-
lenged to figure out the answers to a problem will be much
more likely to understand and recall the information than
those that passively listen to lectures or read their text
(Miserandino, 1999). One way of increasing student ac-
tivity and decreasing faculty workload is using collabora-
tive learning. Students can learn much from their peers,
and when they are in the position to teach concepts to their
peers, it enhances their metacognitive awareness (Johnson
& Johnson, 1999). Students also provide needed emo-
tional support when concepts are difficult and frustration
builds. In the development of COR, we took the perspec-
tive that it can be valuable to have students work in teams
toward a common goal on a problem that is challenging
enough to require considerable effort, while also being in-
teresting and meaningful.

Observational research is one of the most commonly
used research methods across many disciplines and set-
tings (e.g., school psychology, human services and clini-
cal settings, animal behavior, and workplace and safety
analysis). However, its coverage in the typical psychology
research methods book is weak at best. To our knowledge,
there are no easily available software programs to supple-
ment a basic research text. We teach observational research
for approximately one third of our four-credit basic research
methods class. In this unit, we address general course
learning objectives, such as creating an operational defin-
ition, understanding the importance of reliability and va-
lidity, developing a testable hypothesis, and understanding
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to teach the foundation of the scientific method: systematic observation. COR uses digital video with
interactive coding to teach basic concepts, such as creating precise operational definitions; using fre-
quency, interval, and duration coding; developing sampling strategies; and analyzing and interpreting data.
Through lessons, a case study, and laboratory exercises, it gradually scaffolds students from teacher-
directed learning into self-directed learning. The newest addition to COR is a case study in which stu-
dents work collaboratively, using their own observations to make recommendations about a child’s dis-
ruptive behavior in an after-school program. Evaluations of the lessons showed that classes using COR
received better grades on their field observations than did those using methods that are more tradi-
tional. Students’ confidence and knowledge increased as they moved through each section of the program. 
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the logic of hypothesis testing. In addition, we may discuss
the issue of ethics in research and practice and the issue of
theoretical and/or practical importance versus statistical
significance. In our course, the use of COR culminates in
a field study in which students design and conduct their
own observations at the local zoo. 

Conducting live observations certainly has a number of
benefits, but it also has serious drawbacks. Conducting
animal observations requires either an animal laboratory,
which is often cost prohibitive for smaller schools, or ac-
cess to a local zoo. When students go to the zoo, they often
find that animals fail to perform the predicted behavior,
sleep through the observation, or are off display at the time
of the visit. There are also ethical issues involved in ob-
serving animals. Similar problems exist in observing chil-
dren. Observing children in public places is often fright-
ening to parents and, therefore, prohibited without parental
consent. In contrast, our digital video subjects are always
awake and behaving in meaningful ways and, therefore,
can provide a critical degree of practice on different be-
haviors and different settings.

Description of COR
We began by creating a large video library of digital video

clips ranging in length from 1 to 5 min, which involved a
variety of subject populations (e.g., fish, birds, hamsters,
flamingos, monkeys, cars, boats, children, and adults) in
a variety of interesting activities (e.g., feeding, grooming,
driving, gesturing, or socializing). This makes the pro-
gram highly flexible for the instructor, who can use any of
the videos to illustrate key concepts or to compare appli-
cations across situations. Given such a wide choice of pos-
sible situations, students are almost certain to find some-
thing of particular personal interest. 

COR consists of three major modules: lessons, case study,
and laboratory. Table 1 shows an outline of the content.
The overarching pedagogical strategy is to move the stu-
dents from teacher-directed learning in the lessons mod-
ule, to increasingly student-directed learning in the case
study and laboratory modules.

The lessons module includes an overview of systematic
observation, coding techniques, sampling strategies, inter-

rater reliability, and basic hypothesis testing. In each les-
son, a short video is used to present observational settings
that are realistic and have been carefully chosen for their
relevance to a particular concept. We have used the lessons
as the basis for instructor-led lectures in which the students
practice the techniques at their desk or model the coding
at the instructor’s computer. “Dr. Wellington,” a virtual
consultant in the program, is introduced in the first lesson
as an expert in observational research. For each lesson, a
sample operational definition and a data set are provided,
which are referred to as Dr. Wellington’s data. Compar-
isons can then be made with data collected by the students.

After the presentation of the topics in the lessons, stu-
dents go on to practice these concepts with more inde-
pendence in a guided case study environment. The case
study is about a young girl called Sarah, who may be re-
moved from her after-school program because of her ag-
gressive behavior. Students observe Sarah in two settings
to determine whether she is indeed more aggressive than
her age-matched peers. Figure 1 shows the opening screen
of the case study. Here, students once again encounter their
virtual consultant Dr. Wellington and can hear from the
teachers and parents. In the case study, students work in
teams to develop an operational definition for aggressive
behavior. They design a coding sheet, determine interrater
reliability, and interpret and write up their results. They
are guided in this process by Dr. Wellington’s advice. She
provides reviews of concepts through interactive quizzes
that require the students to enter their decisions into the
program before advancing in the program. The students
using the case study are in a type of apprenticeship situa-
tion (Gardner, 1991) in which they have the model and the
support of both a real and a virtual instructor, but they are
also expected to make most decisions for themselves. All
the students’ work is saved in an XML (extensible markup
language) file, and when the students exit and reenter the
program, they can pick up where they left off. For exam-
ple, Figure 2 shows the point in the case study at which 
Dr. Wellington prompts students to design their observation
and develop an appropriate coding sheet. Students decide
how many children to observe and the length of the ap-
propriate interval and enter it into the program.1 The pro-

Table 1
Topics Covered by COR

Topics Lessons Case Study Laboratory

Overview Lesson 1
Steps of the scientific method Lesson 1 � �
External validity: Field vs. laboratory research Lesson 1 �
Participant vs. naturalistic observation Lesson 1
Developing a hypothesis Lesson 1 � �
Operational definitions Lesson 1 � �
Coding techniques: Frequency, interval, duration Lesson 2 � �
Sampling techniques: Event, individual, time Lesson 3 � �
Interrater reliability: Percent correct and Cohen’s kappa Lesson 4 � �
Hypothesis testing: Chi square Lesson 5 � �
Statistical significance vs. practical significance Lesson 5 �
Writing reports: 

APA style Lesson 6 �
Clinical report �

Ethical issues �
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Figure 1. The opening screen of the case study, in which students meet each character.

Figure 2. The point in the case study at which Dr. Wellington prompts students to design their ob-
servation and develop an appropriate coding sheet.

gram checks their work before allowing them to go on. This
information is then used to create a personalized coding
sheet for each team of students. Throughout this work, the
students may refer back to the lessons to review the previ-

ously covered information. Next, the students work with
the concepts more independently in the laboratory mod-
ule, which provides a selection of videos that present ex-
amples of various human and animal behaviors. In this
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module, there is very little explicit guidance; however,
links are provided to go back to the lesson material to re-
view the concepts.

The Programming Environment 
and Use of Technology

COR Version 2 has been developed using Macromedia
Director. Director was chosen because it has the potential
to be used cross-platform and allows integration of digi-
tal video, a high level of interactivity, and easy storage of
student data. In the case study, it is especially important to
track student input so that they can get appropriate feed-
back and can pick up where they left off if they need to
leave. Integration of videos is a key to COR’s ability to as-
sist students in learning observational research skills. By
tracking the timing of the video, we are able to show data
being written on the computer-coding sheet as if the ex-
pert was coding the video. This creates a very powerful
learning tool for students. We also capitalized on the abil-
ity of Director to read external files to create a program
that can be easily customized by the instructor. Students
can create new files and save a data file that can be moved
from machine to machine. When the students reopen their
files later, the program restarts where they left off, ensur-
ing that they do not skip any important steps in their data
collection. An instructor file is included that is populated
with data, so that instructors can move anywhere to review
the case study. By entering the program in administration
mode, instructors are also able to change glossary defini-
tions and add terms.2 At this point, the only way for the in-
structor to add a video is to edit the Director files. How-
ever, in future versions, we hope to make this process part
of the editing functions of the program. 

Evaluation Results
The basic lessons module is similar to that of Version 1

of COR, where we conducted extensive evaluations (see
Kazmerski & Blasko, 1999, for details). To summarize
briefly, introductory psychology students taught observa-

tional research with COR obtained significantly higher
scores on their research projects than those using tradi-
tional lecture methods. On the basis of feedback from stu-
dents and reviewers, we undertook an extensive revision
that culminated in COR Version 2. 

In the Spring 2003 semester, COR V2 was used for the
first time in the Basic Research Methods class at Penn
State Erie. Because we had previously evaluated the les-
son material, here we focused our attention on the new case
study. Students (N � 23) rated their confidence in per-
forming 10 tasks, such as chi-square analysis and inter-
rater reliability, on a scale of 0 (not at all confident) to 100
(extremely confident) before and after using the case
study. The composite of the 10 topics is shown on the left
of Figure 3. The results showed significant increases in
confidence across all 10 topics, as well as in the compos-
ite score [t(21) � 11.9, p � .0001]. Although less dra-
matic, there was also a significant increase in the test
scores of students after completing the case study [t(22) �
4.7, p � .001].

In Fall 2003, students evaluated the full program. The
students were given a multiple-choice quiz covering the
content of the chapter in their text at four times during the
unit: (1) after reading the chapter, prior to covering the
material in class; (2) after covering the materials in the
Lessons unit in class; (3) after working through the Case
Study independently; and (4) after working through the
Laboratory section and finishing a complete observa-
tional field study at the local zoo. There were 19 questions
on the quiz; the material covered was the same on each
exam, although the questions were reworded for each
quiz. Of these, 11 questions covered the content presented
in COR, and 8 tested material that was presented in the
text, but not in COR. In addition, the students were asked
to rate their confidence along 10 dimensions in each quiz.
Usability was assessed at the final administration.

The students’ performance on the multiple-choice con-
tent questions improved across the four administrations
[F(3,72) � 17.75, η2 � .43, p � .001]. The linear trend
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Figure 3. Students’ mean confidence ratings and mean test scores be-
fore and after using the case study. Error bars show the standard error
of the mean.
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across the four test times was reliable [F(1,24) � 32.77,
η2 � .58, p � .001]. Pairwise comparisons revealed sig-
nificant increases from Times 1 to 2 and from Times 3 to 4,
but not from Times 2 to 3. To better understand the impact
of COR, an analysis was conducted using the percent cor-
rect on items that were covered in COR on each of the four
quizzes and the percent correct on items covered only in
the text. These were then analyzed in a 2 (material location:
COR/text) � 4 (quiz administration) analysis of variance
(ANOVA). This ANOVA revealed a significant interac-
tion of location and quiz [F(3,72) � 8.99, η2 � .27, p �
.001]. A follow-up analysis showed that the quiz scores
improved for the items covered in COR [F(3,72) � 27.61,
η2 � .54, p � .001], but not for the items covered only in
the text [F(3,72) � 0.24, η2 � .01, p � .87]. These scores
are presented in Figure 4. We also measured the students’
confidence levels and found that the students felt much
more confident in their skills at the end of the course than
at the beginning [F(3,72) � 48.81, η2 � .67, p � .0001].
To summarize, the students’ performance on the COR-
related questions on the quizzes improved over each quiz.
In contrast, their performance on the text-related material
was stable across the quizzes. Confidence ratings on per-
forming an observational research project also improved
as they used COR. 

Usability. The students rated COR’s usability (Alessi
& Trollip, 2001) for the lessons, case study, laboratory, li-
brary, and glossary. Overall, 88% of the students found
COR very easy to use. Most students found COR “some-
what helpful” or “very helpful” in understanding obser-
vational research (lessons, 92%; case study, 88%; labora-
tory, 88%).

Focus groups. Focus groups were conducted with the
25 students in the Fall 2003 class. They were interviewed
by one of the authors (D.G.B.), who was not the course in-
structor and did not know most of the students. Conversa-

tions were tape recorded, transcribed, and analyzed for
thematic content. The students felt that navigation through
the program was easy and the presentation of material was
clear. They noted the repetition and elaboration of con-
cepts at each stage of the program and how the program
shifted from more reliance on the teacher for the explana-
tion of concepts toward students’ needing to use this in-
formation on their own. A number of students (60%) thought
it was helpful that they were “forced” to get the answer
right in the case study before going on, because they ad-
mitted that otherwise they would have advanced to the
next page without necessarily understanding the material.

Consistent with the results of the data described above,
the consensus of the group was that they understood ob-
servational techniques much better after using COR. The
major strength mentioned in each focus group was work-
ing through the case study. It made studying research meth-
ods “less boring” and seem more “real” and “important.”
They also mentioned that it strongly reinforced their un-
derstanding of basic hypothesis testing and the chi-square
statistic. All the students enjoyed the collaborative aspects
of the program and mentioned that working with a partner
allowed them to “support each other,” especially when
they were confused or made mistakes. This was in stark
contrast to their negative feelings about most group work.

When students were asked whether they had typically
used software that came with their text, 90% reported that
they had received a courseware CD that they had never
opened. The major reason was that most multimedia soft-
ware merely repeats the material in the book, so it be-
comes a very low priority. One hopeful note was that vir-
tually all the students (96%) reported that they would use
software on their own if it provided new material and if
they felt that it would improve their learning. This was the
case with COR. All of the students claimed to have accessed
COR off the school network out of class, despite the fact
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Figure 4. Students’ mean quiz scores for questions covered in the COR pro-
gram and questions covered only in the text at each of the four test times. Error
bars show the standard error of the mean.
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that it was not required. They used it to check their proce-
dures for their field study, to practice coding, and to write
up their reports. Over 90% of the students reported re-
viewing COR in the process of studying for the exam.

Although the comments were primarily positive, the
students noted room for improvement. The most common
suggestion for improvement (28%) was to provide more
examples of how to deal with complex issues, such as cal-
culating reliability with more than two coders and com-
bining coding and sampling techniques. They also wanted
more examples of analysis strategies (20%), especially in
the case of more than two groups and unbalanced base
rates. Three students mentioned that they would like to be
able to maximize the screen to cover the entire desktop. Two
students asked for a programmable timer that they could
set to beep at a particular time interval in the laboratory.
These suggestions are on our list for the next version.

Availability and Future Work
COR V2 is now being made available to a group of beta

testers at no charge. It has been tested on a variety of 
Windows-based machines and operating systems, includ-
ing Windows 2000, Windows ME, and Windows XP. It re-
quires the installation of the QuickTime player, Version
5.0.1 or higher. COR can be installed and used across a
network. If you are interested, contact the authors or sign
up as a beta user at the COR Web site at http://www.cor.
psu-erie.bd.psu.edu/cor/. After evaluations with faculty
outside of Penn State, one goal is to develop a supple-
mental workbook for faculty and students. This will in-
clude ideas for ways to use the program in a variety of
courses at different levels. In addition, we will be working
on a version for the Mac platform, as well as investigating
the feasibility of delivering portions of the program over
the Web, using streaming video.
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NOTES

1. At this point in development, the case study guides students toward
interval coding to simplify the calculation of interrater reliability. In the
lessons, we discuss a variety of coding techniques, and in the laboratory,
students can choose the most appropriate technique.

2. An instructor with some knowledge of HTML or XML can also
change Dr. Wellington’s coding and operational definitions in the lessons
by modifying the XML files in the Data folder of COR.
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