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Abstract

While higher education is effective at measuring the acquisition of knowledge,
it is less successful in quantifying other types of learning such as learning to
know, live together, and to be. This is a problem because it makes it difficult
for institutions to implement and sustain student development programs. In this
paper, we describe how to measure student development using points. Using
data from 623 students over 7.5 years, we show how our points system was
used to improve student development over time by focusing on the quantity,
variety, quality, and distribution of development activities. Based on our
findings, we recommend avenues for additional research.
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1. Introduction

Higher education is typically associated with physical, cognitive, and personality
development of young adults (Kail and Cavanaugh, 2018). Yet, a major United Nations study
concluded that “formal education systems tend to emphasize the acquisition of knowledge to
the detriment of other types of learning; but it is vital now to conceive education in a more
encompassing fashion” (Delors et al. 1996, p. 37). However, higher education still primarily
focuses on one aspect of human development — academics — as measured by GPA.

Delors et al. (1996) place human development at the core of higher education, the principle
of which has been widely adopted by universities (Kilpatrick 2019). We interpret this to mean
going beyond pedagogy (e.g., teaching tips, GPA), scale (e.g., MOOCs), and reach (e.g.,
distance learning) to focus on value generation activities that develop students. Student
development has always been a major goal of universities (Kilpatrick 2019), and availability
of development activities is typically included in institutional assessment (Zilvinskis et al.
2017). Yet, to date there are no systematic and scalable measures of student development.
Therefore, our research question is: How can we measure student development? This
question is important because for student development to become a core activity and move
beyond a nice-to-have but difficult-to-attain goal, it must be measurable.

2. Student development

According to Delors et al. (1996), learning can be broadly conceptualized as: learning to do
- the acquisition of skills and competencies, learning to know - the ability to think and
integrate new information, learning to live together - understanding others, managing
conflicts, and learning to be - developing one’s personality and judgment. We adopt this
broad view of student development. Student development is also related to forming an
identity. Chickering and Reisser (1993) conceptualize establishing identity by proposing
seven vectors that include competence, emotions, autonomy and interdependence,
interpersonal relationships, identity, purpose, and integrity. Student development and identity
relate to employability, which Yorke and Knight (2006, p. 8) define as “A set of achievements
— skills, understandings, and personal attributes — that make individuals more likely to gain
employment and be successful in their chosen occupations, which benefits themselves, the
workforce, the community, and the economy.”

Another important stream of research focuses on student involvement (also termed
engagement), which is “the amount of physical and psychological energy that the student
devotes to the academic experience” (Astin 1984, p. 518). According to Astin (1984), student
learning and personal development are a function of the quality and quantity of student
involvement. Today, involvement is typically seen as an indicator of institutional excellence
as well as the effectiveness of education policy and practice (Axelson and Flick 2011).
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Involvement includes traditional academic activities such as studying - learning to do - as
well as experiences such as discovery, engagement, and feedback of ideas, cultures, places,
and others that relate to Delors et al.’s other forms of learning. Zilvinskis et al. (2017) show
that these different forms of student engagement increase the Delors et al. expanded view of
learning. While the above research is important for understanding the meaning and
importance of student development, it provides little guidance on measuring, implementing,
and weighing different forms of development.

Integrating the above literature, we define student development as the achievement of
Delors et al. (1996) outcomes of learning to do, know, live together, and be which establish
identity and increase employability. To establish a boundary and to acknowledge its
formative and emergent nature, we conceptualize development as a longitudinal process that
involves internal and external activities of varying depth and value, which in turn
differentially influence aspects of the above outcomes.

3. Measuring student development

Engagement, involvement, and development activities are currently measured with survey
instruments upon graduation (Astin 1984; Kuh 2001), while others have explored proxy
measures such as learning management system (LMS) log files. These are cross-sectional
perceptual measures. We instead follow a process view and operationalize student
development as a series of activities accomplished at different times measured by points. The
point value of each activity is associated with its development value.

Points are common in gamified systems (Liu et al. 2017). They are tangible and provide
feedback, which in turn influences motivation by fostering competence, relatedness, and
autonomy (Ryan and Deci 2000). Point-based rewards can also produce recurrent behavior
(Liuetal. 2017). Points communicate recognition and a sense of accomplishment for activity
and task completion, and the quantification enables social comparison and competition.
Points are also more objective than the perceptual surveys used in the involvement literature
(Astin 1984; Kuh 2001), and related survey measures of acceptance, usage, and satisfaction.

Overall, points work well as an individual measure that can quantify the number and weight
of development activities. For example, if a student completes an internship, they might be
awarded 300 points, while attending a talk by a speaker might yield only 25 points -
reflecting the differential developmental value of each respective acttivy. The total points
that a student has earned per term (points per term) and over the course of their degree
program (total points per student) provide a summary of an individual student’s development.
The average of total points per student provides an aggregate measure of performance, at the
academic department (our focus) or insititutional university level.
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The above measures are important because they focus on the quantity of student development
activities, but they are not sufficient. Point totals do not address variety - the number of
different activities (e.g., completing a project and an internship vs. attending two lectures),
quality — the intrinsic development value of different activities (e.g., leadership vs. attendance
activities), and distribution (e.g., all the activities in one term vs. spread out across multiple
terms). For example, a student earning 500 points may seem very good, but perhaps they
earned those points by completing only a few, and potentially similar, high-value activities
in their last term before graduation. Addressing variety, quality, and distribution is important
to ensure that development is holistic in addressing different aspects of learning (e.g.,
learning to live together vs. learning to know). Further, our goal is to measure development
as a process, in which students develop over time by engaging in a variety of high-quality
activities.

4. A field experiment in a living lab

We implemented points as a student development measure through a novel web-based self-
service technology platform. The platform manages and records the points earned by each
student for activities such as experiences (e.g., internships), career awareness (e.g., career
fairs), leadership (e.g., officer position in club), enrichment (e.g., study abroad,
competitions), communication (e.g., conferences, social activities), team work (e.g.,
community service, team projects), and workplace readiness (e.g., mentoring, site visits).

The authors’ home department served as a living lab to implement and study the use of points
as a measure for development. Living labs are a real world test and experimentation
environment which enable co-creation of innovation among stakeholders and creators. Living
labs offer incremental and visible improvements that reduce fear of failure and co-opt sources
of resistance into co-designers (Hyysalo and Hakkarainen 2014; Mandviwalla et al. 2008) by
exposing stakeholders to successive prototypes (Mandviwalla 2015). The stakeholders
included students, friends and family, faculty, staff, college and university administration,
and employers. The stakeholders participated in the development of each iteration of the
platform through feedback and use.

The project evolved considerably over a decade of incremental improvements involving more
than 7500+ students. To the stakeholders, we positioned student development as a program
of learning that complements but is separate from academics in which students were expected
to gain 1000 points prior to graduation. Over time, we integrated variety, quality, and
distribution into the system as follows. Variety — we placed restrictions on how many times
an activity can be repeated for credit, promoted activities offered across the university and
the local community, and adjusted point values so that a student can only meet point
expectations by participating in more than a few activities. We also allowed students to
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propose new activities. Quality - We adjusted the point value of activities to reflect their
development potential (e.g., internship receives more points than attending a lecture).
Distribution - We restricted how many times a student can get credit for an activity (e.g.,
receive points for attending a lecture only once a term).

5. Results

We collected data from 623 students over a 7.5-year period of using the platform. For each
student, we recorded the points they earned for the eight consecutive terms leading up to their
graduation as well as the total number of points they earned upon graduation. Table 1 shows
the percentage of students attaining point levels in the years following the platform’s
implementation, in which each year includes the group scheduled to graduate that year (only).
As the program was designed for students to achieve 1,000 points before graduation, we
chose point cutoffs to designate low, average, above average, advanced, and very advanced
achievers. The results show that over time a greater percentage of students achieve higher
point levels with 100% achieving the 1000-point expectation by the fifth year. Close to 100%
of graduating seniors achieved at least 1,000 points by year 4, compared to a little over 9%
in year 1. Over the course of the five years, the percentage above 1,400 points grew from
1.3% to 12.6%.

Table 1. Percentages of students and points levels

Point levels/Year 1 2 3 4 5
Poor (0-300) 76.0% 6.4% 00% 2.0% 0.0%
Low (300-999) 147% 73% 11% 0.0% 0.0%

Average (1000-1200) 6.7% 49.1% 59.8% 65.3% 80.0%
Advanced (1201-1400) 13% 100% 7.6% 82% 7.4%
Very Advanced (1400+) 1.3% 27.3% 315% 245% 12.6%

The results suggest that (a) students will, over time, adopt and embrace new measures of
development, and (b) that once you start measuring an activity, perceptions change, and
development becomes more frequent. Further, given the structures we put in place, students
engaged in a variety of high quality development activities. We measured variety by
reviewing the average number of activities. In addition, we adjusted the point values so that
to meet expectations students had to participate in high value point activities (quality).

However, it was unclear if the activities were distributed over time or bunched together.
Figure 1 shows activity across eight terms (T1 — T8) which is about 2.5 years. The data was
standardized to enable comparison so that for a student graduating in any year, T1 is when

13



Measuring student development using points

they started participating (eight terms in the past). The later years (3, 4, and 5) show more
activity with less variance compared to the earlier years. The figure suggests that compared
to year 1, year 5 graduates are more developed because they completed more activities each
term at a consistent level, reflected by the lower variance.
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Figure 1: Development activity

While illuminating, the above analysis requires qualitative interpretation of graphs. We drew
inspiration from Shannon’s diversity index (Shannon 1948), which has been used to assess
species diversity in biology and ecology (Spellerberg and Fedor 2003). We developed a novel
application of the Shannon Diversity Index to measure Development Distribution (DD). DD
is expressed as: — YN, p; log, p;, where N is the number of terms and p; is the proportion of
activities completed in a particular term. DD is useful because summing the number of
activities only measures what is termed richness, as opposed to diversity, which is the
function of the relative frequency of different species (Keylock 2005, p. 203). In our case,
DD calculates the activity distribution across terms, i.e., the development process. So that
higher DD implies activities are more evenly spread out across more terms. For example,
consider six activities completed over five terms. Completing two activities every alternative
term across 5 terms (2,0,2,0,2) generates a DD score of 1.585. In contrast completing two
activities in the first term and one in each term thereafter (2,1,1,1,1) generates a DD score of
2.251. Another scenario where activities are concentrated in terms 2 through 4 (0,1,4,1,0)
generates an DD score of only 1.252. DD is not affected, however, by the total number of
activities if the distribution remains the same. Consider a scenario where the distribution of

14



Munir Mandviwalla, David Schuff, Laurel Miller, Manoj Chacko

activities is (3,0,3,0,3). Even though there are now nine activities instead of six, the DD score
remains the same (1.585). This means that DD is a more useful measure when combined with
total points earned. In sum, DD rewards better distribution, meaning more time to absorb,
reflect on, apply, and experience the benefits from each activity as well as apply what was
learned to the next activity (e.g., an officer position one term, followed by taking the lead
role in a competition in the following term).

Table 2. DD scores over five year period

Year DD
1 1.57
2 1.84
3 1.97
4 2.09
5 2.18

Table 2 summarizes DD scores of 623 graduates participating in 6,474 activities totaling
617,558 points across five years, in which the minimum possible score is 0 and 4.31 is the
theoretical maximum. The gradual increase in DD scores suggests that students were
completing activities that were more evenly distributed across terms. This result matches
what is observable in figure 1, providing an intuitive validation of the efficacy of the measure.

DD needs to be further improved since it treats all activities as equal, even though it is likely
that at different times, for different students, the importance of learning to do, know, live,
and be will vary. In addition, we don’t know which factors motivate and influence the
trajectory of student development. Finally, we also need additional research on how to
benchmark points and DD scores at the individual and institutional level.

6. Conclusion

In this study, we show how we developed a measure of student development in a living lab
using a technology platform. For student development to move from the nice-to-have to the
essential activity conceptualized by Delors et al. (1996), it must be measurable. The results
show that points can serve as a measure of student development, including the quantity,
variety, quality, and distribution of development activites. Overall, as far as we know, we are
the first to measure student development across time using direct rather than perceptual or
Proxy measures.
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