ENGINEERING OF HIGHER EDUCATION SYSTEMS

HIGHER EDUCATION AS A SOCIAL SYSTEM

Higher Education (HE) is an entity that is composed of a set of interrelated actors such as
universities, institutions, students, and teachers; these actors and the interactions between them
compose a system whose whole functioning, then, cannot be divided into independent parts.' HE is
classified as a social system because both the whole and its constituent parts have purposes of their
own in contrast to other systems, such as machines in which neither the whole nor the parts have a
purpose or preferences.” If we appreciate the incessant decisions, actions and further reactions of
those actors then we can see that social systems are human constructs that behave and evolve as a
product of the actions that result from the purposes, interests and values of their multiple creators®
and from the mutual interdependence with the environment. Thus “each social systems is complex,
messy, and unique with its own singular accumulate history, [...]; above all, it is created and

realized by the very same people who form it with every decision that they make”.*

Therefore, a system approach to HE requires to address the continuous interactions that constantly
re-create such a system and demarcate it as a whole. Furthermore, the design and transformation of
such systems imply the intervention in the very decision-processes that create the constitutive
relationships of the system.* However, we observe that the term “system” is commonly used to refer
to Higher Education without the full implications of such a term, which then becomes a mere label.
We will illustrate this idea with a key problem: access to education.

HIGHER EDUCATION AS A MACHINE

Access to HE is a persistent worldwide problem. A great number of studies and papers are
published on this subject. For instance, several studies look at the relation between enrollment and
characteristics of individuals such as gender,™® parental schooling’, race/ethnicity,*” high school
academic achievement'® and family income;'"™"*
of finances'* ™"’ (e.g. tuition, fees, books, financial aid, and socio economic status) on enrollment. On
the other hand, sociological approaches concentrate on examine the ways in which context*>* and

socioeconomic background,** affect enrollment, studying aspects such as social capital®*® (e.g.,
27,28

numerous quantitative studies focus on the effects

assistance with college processes) and cultural capital (e.g., value of college attainment).

This literature reveals the predisposition of researches to study the HE system by parts separately
(e.g. students, parents, institutions, and context). The study of Perna® shows such situation; in her
extensive review of research on HE access, she states that neither qualitative nor quantitative
approaches considered separately are sufficient for understanding differences in access to HE. This
author proposes a conceptual model to integrate aspects of both approaches and suggests that
college enrollment decisions are shaped by four contextual layers (See Figure 1).
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Figure 1. Proposed conceptual model of student college choice™

Although this model incorporates information of different parts of the system, it is not a system
approach. This model proposes relationships in one direction only (upper layers affect lower ones),
overlooking the two-way nature of this interactions. For example, the model shows an influence of
the HE context (layer 3) to school and community context (layer 2) but no influence from the latter
to the HE context. Likewise, the model ignores the relationship between college enrollment
decisions and elements of all layers such as: social and cultural capital in the habitus layer,
structural support and types of resources in school and community layer, institutional decisions in
the HE layer and economic characteristics of context in the last layer. On the other hand,
relationships between elements within the same layer are also excluded; for instance, marketing and
recruitment of HE institutions affect and are affected by institutional characteristics (layer 3).

This model assumes HE systems as a mechanism consisting of an assembly of uniform parts, each
of which draw in invariant tasks and whose behavior is determined by causal laws. This rationality
contradicts the free decision-makers nature of parts in social systems, since it does not take into
account that “every decision is responsive to the existing condition of the system and influences that



condition”.”’ Indeed, the capacity of parts of HE systems to transform the world (“dgency”) is
excluded.

ENGINEERING OF HIGHER EDUCATION

In contrast, we can understand HE as the product of its operations (actions of free actors), instead of
a mysterious repetition of data furnished by law-like principles waiting to be discovered.”’ This type
of thinking can be called “operational thinking”, which refers to thinking in terms of “how things
really work”, as opposed to how they theoretically work.” This operational thinking (know-how) is
a distinctive aspect of engineering knowledge that aspire to design solutions to real-world,
433 that refers to human
artifice: we, as human being designers, adapt means to preconceived ends.”®. Artifacts are man-

contingent, problems.” Design is a defining characteristic of engineering

made objects created for a purpose such as machines, industrial processes and social
organizations.”” HE systems are a fine example of such artificial creations that are designed and
redesigned to accomplish diverse purposes.

From this engineering approach, design of effective policies to guarantee access to HE requires an
operational understanding of how differences in school enrollments are generated by agency of
multiple actors, that is, an “intricate complex of decision processes continuously carried out by
interacting free actors”.’' Design involves the multiple elements that confluence in enrollment
decisions and their changes throughout time as a result of interactions within system. This
conception and understanding of HE as a whole includes elements related to students (e.g. academic
skills, socio-economic situation, and preferences), to institutions of HE (e.g., programs, admission
policies, tuitions), to government and to context (e.g. social and cultural capital) with the aim of
designing new configurations and arrangements of decision-making processes. This is what we call
“engineering of HE systems”.
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