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Abstract

The aim of this research was to evaluate the implementation of a 5-week (15-hour) extension
course in Applied Neuroeconomics, taken by 27 undergraduates (89% from economics
majors and 11% members of a junior consulting firm) at the Federal University of Rio
Grande do Sul (UFRGS) in Porto Alegre, Brazil, and to identify their perception of the
adequacy and applicability of the course content for consulting purposes. At the end of each
class, students evaluated the current module by responding to a 10-item questionnaire using a
5-point scale, based on Kirkpatrick’s (1996) 4-level evaluation model: reaction, learning,
behavior, and results. For data analysis, Pearson’s chi-squared test was used, and the
Clopper-Pearson (Exact) method was adopted to estimate the confidence interval for the
good/excellent response proportion. The results showed correlation between the extension
course and the student’s perception of the adequacy and applicability of the course for all 4
levels analyzed and for all 5 modules (p < .01). Students believed that they could easily
transfer the acquired knowledge to the consulting practice (p < .01). In sum, this process
evaluation indicated that the Applied Neuroeconomics extension course was well-structured
and provided neuroscientific content of both practical and theoretical value for students
planning a career in economics and management consulting.

Keywords: process evaluation, extension course, applied neuroeconomics

22 www.macrothink.org/jmr



ISSN 1941-899X

\ M acrot h i n k Journal of Management Research
A Institute™ 2017, Vol. 9, No. 1

Introduction

The percentage of Brazilian families who report having debts is 59%, with 6.8% reporting
delinquency, according to November 2012 data from the National Confederation of Trade in
Goods, Services, and Tourism (Confederagdo Nacional do Comércio de Bens, Servigos e
Turismo, CNC). Part of this population seeks support in free or low-cost community financial
counseling services, such as those offered at junior consultants’ firms at public universities. In
southernmost Brazil, more precisely in the Federal University of Rio Grande do Sul
(UFRGS), students from economics programs provide this type of consultancy, as voluntary
hands-on training while they are in college. Consequently, students report challenges in
comprehending and managing the incongruences between what people had planned and how
they actually behaved concerning their finances. One possible explanation for this difficulty
is the lack of basic psychological education.

The challenges of dealing with human behavior (e.g., the tendency to discount delayed
gratification, the influence of emotions on decisions, and the propensity to avoid risks)
propelled students from economics programs to demand a better understanding of the
psychological aspects that guide people’s financial behavior, as a way to improve their
practice. To attend to this request, the schools of psychology and economics at UFRGS have
partnered to establish an extension course in Applied Neuroeconomics. This program was
aimed at boosting the application of evidence-based neuroscientific findings and methods in
consulting and management. Particularly, the course was formulated with the goal of
developing psychological literacy skills in basic principles of human behavior, to help
students from economics programs apply this knowledge to better understand and manage the
community members’ financial challenges on an individual basis. A process evaluation of the
program was undertaken to guide future educational initiatives, following prior positive
indications that the program could provide relevant feedback to institutions of higher
education (Praslova, 2010).

Previous studies suggested that process evaluation is an effective tool to design and measure
educational program features (Arthur, Bennett, Edens, & Bell, 2003); it can capture
variability in program implementation in multiple community settings, and is one way to
identify why a program succeeded or failed (Cowan & Devine, 2012). Previous emphasis has
been placed on the use of process evaluations to examine the results of field-based
educational interventions, not only in health-related areas (Simpson & Scheer, 2016), but also
in the fields of communication and technology (Wu, Hu, Gu, & Lim, 2016) and aeronautics
(Tian, Hu, Jiao, Luo, & Wu, 2015).

Although the content evaluation is a more traditional part of educational programs, the
evaluation we performed was based exclusively on process rather than on content. The reason
for taking this approach was that the Applied Neuroeconomics extension course was
extracurricular — with a focus on practice rather than theory — and it had voluntary
participation. The course did not count for academic credit hours. Nevertheless, the program
included lectures about the basics of neuroeconomics, which provided students with the gist
of the neural and cognitive foundations of decision-making, as follows.
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The Basics of Neuroeconomics

The theoretical basis of the program had its focus on introducing the basics of
neuroeconomics: a relatively new discipline that uses methods of neuroscience to identify the
neural substrates associated with economic decisions (Camerer, 2013; Loewenstein, Rick, &
Cohen, 2008). Neuroeconomics considers economic decisions in the broadest possible sense
(i.e., taking into account all kinds of evaluation of alternatives carried out by humans and
animals, and using analytical models that are unconventional in social sciences, such as
addictions or syndromes like autism) (Camerer, Loewenstein, & Prelec, 2004). Although
money is a convenient way to determine how much someone values a given resource,
economics is a science that does not deal with money, but rather with the allocation of scarce
resources (Zak, 2004). Economic models, in general, represent how individuals evaluate
rewards and realize choices (Fehr & Rangel, 2011; Glimcher & Rustichini, 2004).

Neuroeconomics is an extension of the bio-economy and behavioral economics. Through the
influence of the bio-economy, neuroeconomics carries with it an implicit idea derived from
an evolutionary conception, namely that of men and animals as biological organisms who
share some common characteristics. Through the influence of behavioral economics,
neuroeconomics uses findings from cognitive and behavioral psychology to understand and
model economic decision-making, while being more focused on explicit behavior. A simple
way of distinguishing between bio-economics, behavioral economics and neuroeconomics is
to keep in mind that the bio-economy is concerned with the study of distal causes (i.e., the
behavior of ancestors), while behavioral economics is more focused on explicit actions, and
neuroeconomics on the proximal or immediate causes of behavior (Zak, 2004).

Adopting a neuroeconomic perspective of information processing, one could say that every
decision process involves three steps: (a) obtaining information from the environment, (b)
evaluating the options, and (c¢) making a choice (Quartz, 2008). Each of these three tasks can
be studied separately, and most importantly, they can be measured (Zak, 2004). In humans,
measures are generally obtained via computerized tasks that are developed and tested to
capture cognitive behaviors of interest (e.g., decisions involving risks, uncertainty, delayed
reward). In general, the tasks require people to respond to a stimulus by typing a response on
the computer keyboard. This motor response is actually a behavioral, rather than cognitive,
measure, but for researchers that response serves as a way of deducing what is happening in
the participant’s mind (Quartz, 2008). Only with the advent of neuroimaging techniques and
other methods in neuroscience did it become possible to analyze what happens in the brain
during the performance of such work — cognitive neuroscience. Neuroeconomics does the
same, but it is a broader field of study that brings together different sub-disciplines of
neuroscience (e.g., neuroanatomy, neurochemistry, neurobiology, neuropsychology).

Taken all together, as voluntary financial consulting services continue to develop inside the
universities, the need for psychological literacy increases as an alternative to help students
from economics programs to understand why people fail in following goals. Despite the
growth of the neuroeconomics field in the last two decades, scholars have just recently begun
considering the possibility of applying neuroscience concepts and techniques to understand
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and address behavioral management issues (Volk & Kohler, 2012). The main benefit of taking
this approach could be expanding students’ views of people’s behavior as well as taking
advantage of the cognitive neuroscience methods, such as the computerized tasks used as
alternatives to perform individual behavioral assessments.

The purpose of the present research was to evaluate the implementation of an extension
course in Applied Neuroeconomics designed to encourage the application of evidence-based
neuroscientific findings and methods in financial consulting services offered voluntarily by
students to the low-income community, and also to develop psychological literacy.
Specifically, we wanted to know if the program had achieved its target. Thus, we
hypothesized that participation in the extension course, Applied Neuroeconomics, would have
an impact on students’ perceptions of the adequacy and applicability of the course content for
consulting purposes.

Methods

The extension course was planned and developed at the Laboratory of Experimental
Psychology, Neuroscience, and Behavior (Laboratério de Psicologia Experimental,
Neurociéncias e Comportamento, LPNeC) at the Institute of Psychology, in partnership with
a junior consulting firm (Equilibrio Assessoria Econdmica) at the Faculty of Economics
(Faculdade de Ciéncias Econdmicas, FCE), all at UFRGS. The course consisted of five
modules: (a) Introduction to neuroeconomics; (b) Planning a project; (c) Programming a task;
(d) Analyzing the results; and (e) Presenting the results. Students were required to attend a
minimum of 75% of the total course, to present a consulting intervention proposal, and to run
a pilot project.

For the purpose of process evaluation, at the end of each class, students evaluated the current
module by responding to a 10-item questionnaire using a 5-point scale, based on
Kirkpatrick’s four-level evaluation model (Kirkpatrick, 1998):

e Reaction: participants’ satisfaction, with response categories ranging from “regular” to
“excellent”;

e Learning: participants’ knowledge acquisition, improved skills, and attitude change, with
response categories also ranging from “regular” to “excellent”;

e Behavior: changes in participants’ on-the-job behavior because of training, varying from
“no” to “yes-totally”; and

e Results: final changes that occurred or may be possible due to training, ranging from
“very low” to “very high.”

For data analysis, Pearson’s chi-squared test was used. To follow the criteria of the test, the
extreme categories of the 5-point scale were collapsed into a 3-point scale, thus leaving three
response  categories (“very weak/weak,”neutral,” and “good/excellent”). The
Clopper-Pearson (1934) Exact method was used to estimate the confidence interval for the
good/excellent response proportion. The Statistical Analysis System (SAS) version 9.3 was
used, and a significance level of 5% was adopted.
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The results of the adherence analyses suggested an association between the extension course
in Applied Neuroeconomics and the students’ perceptions of the adequacy and applicability
of the course for all four levels of the questionnaire and for all five modules (p < .01). The
reaction (Figure 1) and learning (Figure 2) results demonstrated that students’ perception of
the adequacy and applicability of the course decreased in the third class. The same was not
observed for the behavior (Figure 3) and results (Figure 4) categories, which remained
consistent throughout the five classes. Regarding the applicability, by the end of each class,
students reported that they could easily transfer the acquired knowledge to the consulting
practice (p < .01). In the fifth (and last) module, the response proportion in the good/excellent
category for the results was 82% (CI 95%: 56.7 - 96.2).
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Figure 1. Reaction = participants’ satisfaction.
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Figure 2. Learning = participants’ knowledge acquisition, improved skills, and attitude
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Figure 3. Behavior = changes in participants’ on-the-job behavior because of training.
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Figure 4. Results = final changes that occurred or may be possible due to training.

After the first two classes, as the expository lectures were gradually reduced in length,
students started working on their projects, which involved metrics for pension plans, webpage
design and management, personal finance plans, and recruitment and selection solutions.
Neuroscience instruments that were applied included implicit measures such as the
delay-discounting task to assess impulsivity behavior as a metric to support selection of
people in the consulting firm.

Discussion and Conclusion

The general aim of this study was evaluate the implementation of an extension course in
Applied Neuroeconomics, using Kirkpatrick's four-level model (Kirkpatrick, 1998). Our
results indicated that the extension course had an impact on students’ perceptions of the
adequacy and applicability of the course content for consulting purposes, thus confirming our
hypothesis. Although any attempt at interpretation may seem speculative, our findings also
suggest that the program was well-structured and provided neuroscientific content and basic
psychological literacy, thus supporting practical value for students planning careers in
economics and management consulting.

Additionally, these process evaluation results indicated the relevance of analyzing each
class’s contributions separately. By taking this approach, it was possible to note the variation
in the students’ perceptions in the first two categories (i.e., reaction and learning). One
possible explanation for the variation could be that the novelty had diminished after the
program progressed. Another reason could be that in the third class, the learning
responsibility shifted greatly from the teacher to the students, who had to work more closely
on their applied projects and prepare for their oral presentations.

With regards to the evaluation method implemented, Kirkpatrick’s model (Kirkpatrick, 1998)

28 www.macrothink.org/jmr



ISSN 1941-899X

\ M acrot h i n k Journal of Management Research
A Institute™ 2017, Vol. 9, No. 1

was considered appropriate for assessing the quality of the program. It was very easy to apply,
and the students had no problem understanding the instrument. We highlight its relevance in
measuring the impact of educational programs as it provides helpful information for future
interventions. The evaluation process itself also helps the instructors to follow the course
purposes. Future evaluations could also benefit from combining both process and content
assessments.

Based on the positive feedback obtained from the process evaluation, the Applied
Neuroeconomics extension course was reedited, and a second edition was conducted at
UFRGS one semester later. There was also a seminar introducing the program, which brought
together more than 100 students. Several students expressed their interest in learning about
neuroeconomics, and some started volunteering in research activities and became involved in
research initiation programs. Preliminary versions of this study were presented at the 43rd
Society for Neuroscience Annual Meeting in San Diego, California (United States) as well as
at the 6th meeting of the Brazilian Institute of Neuropsychology and Behavior (Institute
Brasileiro de Neuropsicologia e Comportamento — IBNeC) in Sdo Paulo (Brazil). The authors
especially thank the former for the merit award achieved.
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