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ABSTRACT

Attitudes play an important role in students’ academic achievement
and retention, yet quality tools to measure them are not readily
available in the new field of data science. Through funding from
the National Science Foundation, we are developing a family of
instruments that measure attitudes toward data science in the
context of an introductory, college-level course. This poster will
showcase preliminary results discussing pilot instruments to assess
instructors’ attitudes toward teaching data science and an inventory
which captures classroom characteristics. These instruments, based
on Expectancy-Value Theory, will enable data science education
researchers to evaluate pedagogical innovations and measure
instructional effectiveness relating to student attitudes. We invite
instructors of data science courses to join in this discussion and to
use these instruments for their own data science education research
projects.
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1 Attitudes Matter

As a new field, there is a clear lack of research about student
attitudes in data science. Educators are therefore constrained to
assuming the relevance of disciplinary based education research
from fields which are closely related to data science, namely
computer science and statistics, or from the literature on attitudes
toward STEM in general. Across STEM programs, student
attitudes are linked with student achievement and future career
choices (e.g., [9]). In computer science, Gurer, Cetin, and Top [5]
found that attitudes toward computer programming are associated
with achievement in and perceived learning of computer science.
Robinson, Pérez-Quifiones, and Scales [8] found that African
American school-aged girls tend to have low attitudes toward
computer science, but that appropriate interventions can improve
these attitudes. In statistics, Evans [4] and Budé et al. [1], found a
significant correlation between negative attitudes and poor
achievement in undergraduate introductory statistics courses. The
report Connecting Research to Practice in a Culture of Assessment
for Introductory College-level Statistics [7], which was approved
by the American Statistical Association, states the importance of
understanding attitudes and identifies outcomes that can be
realized when students’ attitudes are adequately measured.
Specifically, 1) how attitudes contribute to success in learning, in
either the short or long term; (2) how attitudes contribute to long
term engagement; and (3) what are the important attitude
constructs to measure about instructors, and how do these influence
teaching practices and ultimately student outcomes.
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2 Expectancy-Value Theory

The theoretical framework guiding the development of the student
and instructor instruments Expectancy-Value Theory (EVT) [2, 3],
a psychological theory of motivation that has been thoroughly
researched and widely adopted by researchers in many disciplines
since it was first proposed nearly 40 years ago [3, 10, 11]. In EVT,
one’s achievement-related choices and performance are affected by
how much one values the task (Subjective Task Values [STVs]) and
what one expects to happen (Expectancy) - all other psychological
components of the model are mediated by one’s STVs and/or
Expectancy [10]. EVT was chosen as the framework for these
instruments because STVs and Expectancy have been shown to
predict choices and performance on tasks and have been used
extensively with undergraduate students [11].

3 Family of Data Science Instruments

In response to the need for validated, reliable instruments assessing
student attitudes toward data science, the authors were awarded a
grant under the National Science Foundation’s Improving
Undergraduate STEM Education program (DUE-2103392). The
goal of the grant is to develop six instruments assessing student and
instructor attitudes toward data science and statistics, as well as
inventories of the learning environment. We refer to this research
as Motivational Attitudes towards Statistics and Data science
Education Research (MASDER).

Two workshops were hosted that brought together faculty from
fields including computer science, statistics, education, and
political science who taught introductory data science as well as
data scientists from industry who work with undergraduate
students. We met for a total of four days to discuss what data
science is (and is not), identify content in an introductory data
science class, and write specific items for the student data science
survey (Student Survey of Motivational Attitudes toward Data
Science (S-SOMADS)); the first pilot had 87 items measuring eight
constructs.

Instructor attitudes affect teaching and the propensity to pursue
and engage in professional development, as well having a direct
effect on the attitudes of their students [6]. Our instructor survey
instrument (Instructor Survey of Motivational Attitudes toward
Data Science (I-SOMADS)), with 80 items and 10 constructs, is
designed to be used with the student instrument to answer broader
questions about the relationship between instructor attitudes and
student attitudes and achievement.

To complement the measurement of student and instructor
attitudes toward data science, we are also developing a learning
environment inventory. The Environment Survey of Motivational
Attitudes toward Data Science (E-SOMADS) inventory will
measure course characteristics, the learning environment, and
enacted classroom behaviors. For example, in what type of
institution was this course taught? Did the instructor use peer
evaluation for in-class coding activities? This will serve as a
valuable tool to be used by itself. When used in conjunction with
the other instruments, it will identify differences in student attitudes
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related to these characteristics as well as enable comparisons and
research across contexts.

4 Preliminary Results

Preliminary results from the first pilot (n=402 students) of the S-
SOMADS instrument will be discussed and items from the first I-
and E-SOMADS pilot instruments will be presented.
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