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Introduction

Behaviorism, Cognitivism, Constructivism: Comparing Critical Features from an
Instructional Design Perspective by Peggy A. Ertmer and Timothy J. Newby was written in 1993
with the purpose to explain the three fundamental learning theories: behaviorism, cognitivism,
and constructivism applied to instructional design. Ertmer and Newby state, “it is expected that
after reading this article, instructional designers and educational practitioners should be better
informed ‘consumers’ of the strategies suggested by each viewpoint” (p. 45). The article answers
five questions for each of the learning theories to depict comparison. Two of these questions that
were included specifically for the instructional designer were “what basic assumptions/principles
of this theory are relevant for instructional design?”” and “how should instruction be structured to
facilitate learning?” (p. 46).

There is a 2013 addendum to the article, Article Update: Behaviorism, Cognitivism, and
Constructivism: Connecting “Yesterday’s” Theories to Today’s Contexts by Peggy A. Ertmer
and Timothy J. Newby. This addendum focuses on the impact of technology on instructional
design. The original theories discussed are still relevant, yet the type of learning experiences
have changed, and students will expect designers to take advantage of this (Ertmer & Newby,
2013). Thus, the purpose of this paper is to extend Ertmer and Newby’s article, focusing
specifically on the modern, often technology-based instructional design tool of microlearning
following the principles of behaviorism, cognitivism, and constructivism.

Microlearning is a relatively new term that focuses on small, individual units of learning.
It is commonly used with technology especially through mobile learning but is technically
determined by the size and independence of information rather than the method of delivery. Per

Sanchez-Alonso et al. (2006) the four principles of microlearning are that an activity contains
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limited information, is individually referable and addressable, is self-contained, and is reusable
and remixable. In congruence with the Ertmer and Newby article, this article drives to answer the
question: “in what real-world ways can each learning theory be implemented through
microlearning?”’
Literature Review

Though there are many examples of microlearning and its benefits, limited research has
been done on applying learning theories to microlearning. Researchers, Hug and Friesen (2007)
directly state that microlearning can be used for any theory but do not elaborate what that would
look like. Austrian researchers, Bernhard Goschlberger (2016) and Peter Baumgartner (2013),
examine the differences in microlearning between the three theories, though with limited real-
world examples. There are also several articles by other researchers that demonstrate using a sole
concept of a learning theory in microlearning, yet in these studies there are no expansion upon
the multiple ways microlearning can be used with a learning theory nor is there a comparison to
the other theories. Therefore, this article will equip readers with a starting point for considering
different options to implement educational theories through microlearning. It will do this by
further examining available literature, by considering fundamental properties of the three
learning theories, and by using examples of real-life application.
Application
Behaviorism in Microlearning

Baumgartner (2013) believes the manifestation of behaviorism in microlearning is
determined by the limitation that the learner solely interacts with the object (as opposed to
interacting with the teacher or with co-learners). This refers to the passive role the learner takes

and focus on environmental stimuli in behaviorism. There is no consideration of the learner’s
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context and beliefs about a subject, his or her individual rate of learning, or the mental processes
involved such as organizing ideas or thinking critically. Behaviorist tactics focus on conditioning
a response in a learner and creating an automatic reaction in learner’s long-term memory
(Driscoll, 2005).

Since microlearning involves individual components that can be given in any order (Hug
& Friesen, 2007), it is ideal for creating immediate responses to stimulus to create reinforcement.
An example that will be used throughout this paper is a manager of customer service
representatives at a retail company is looking to improve accuracy and efficiency on how his
employees are handling calls. Customers call in with different questions and the customer service
representatives must assist the customer or transfer the call to another department. The manager
hires an instructional designer to come up with the best method of teaching employees a variety
of information and skills. The instructional designer’s first task is to help condition employees to
quickly and automatically transfer calls they cannot assist with to the correct department. Using
microlearning, the designer could build a variety of short scenarios where a mock customer
recording is played and the employee must direct the call to the right department. When the
employee responds to the prompts, his or her behavior is reinforced immediately with feedback
saying if the choice was right or wrong. The manager could also link results to extrinsic rewards
such as bonus money, additional time off, or gift cards. Following microlearning principles, each
call scenario is several minutes long and can be done one at a time in any order. The prompt
becomes a cue to trigger the response of the learner (Ertmer & Newby, 2013). Over time the
learner should be conditioned to be quicker and more accurate with his or her transfer choices

(Driscoll, 2005).
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The instructional designer could also cover a variety of topics to ensure the employee
does not lose practice over a certain type of question. For example, there could be a mix of calls
that must be directed to the clothing department, home goods department, and children’s
department so the employee is adept at recognizing and responding to each of them.
Additionally, the designer could easily track the learner’s progress as well as create a sequence
of prompts that become more difficult over time. Per Ertmer and Newby (2013), two ways to
apply behaviorism are producing measurable outcomes and “emphasis on mastering early steps
before progressing to more complex levels of performance,” (p. 49). An initial level could
involve the customer recordings specifically mentioning the name of the department they need to
be transferred to. A more challenging level will involve the employee having to use various cues
to ascertain which department is needed. For example, if toys are mentioned the employee
should connect the subject to the children’s department.

Additional examples of behaviorism in microlearning are seen in two studies focusing on
the use of drill-style, digital flashcards. In the background of A Platform for Social Learning,
Goschlberger (2016) states “microlearning implementations oftentimes use learning activities
similar to flashcards... Flashcards are generally associated with behaviorist learning style and
lower-level cognitive functions,” (p. 2). This is due to the rote learning and automated
memorization associated with a learner repeatedly practicing flashcards and increasing in
response speed and accuracy (Driscoll, 2005). Goschlberger (2016) explains that to raise
flashcards to a higher level of learning, they must be enhanced with explanation or feedback. He
describes a prototype how one might do this which will be examined later in this article.
Similarly, in MemReflex: Adaptive Flashcards for Mobile Microlearning, Edge et al. (2012),

created an adaptive flashcard system done on a mobile phone for students to memorize words in
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another language. This study suggests that behaviorism the best fit for microlearning stating,
“neither flashcards nor microlearning are tools to be used in isolation, further work is required to
connect this fundamentally behaviorist approach to more situated, constructivist, and
collaborative pedagogical methods” (p. 9). Edge et al. (2012) offer no additional insight onto the
“work” required to relate microlearning to other theories. Consequently, the subsequent sections
of this article will explore and address how one might do this.
Cognitivism in Microlearning

For cognitivism in microlearning, Baumgartner (2013) suggests transitioning from
learner interaction with an object to learner interaction with the teacher. Baumgartner states
“learning is an active process which has to be planned, revised and reflected by the learner” (p.
6). This is completed with more active input from the teacher to give explanations on incorrect
assumptions and develop internal mental models. Cognitivism focuses not only on environmental
cues but on how the learners “code, transform, rehearse, store, and retrieve information” (Ertmer
& Newby, 2013). Cognitivists include feedback, foster accurate mental connections, and focus
on organizing information. Furthermore, they determine and use the learner’s prior information
to connect to new material (Ertmer & Newby, 2013).

Instructional designers can implement these strategies while keeping lessons short and
independent. A pre-assessment of quick questions could be done to determine the learner’s prior
knowledge and adjust which questions are given based on where knowledge gaps are. Rather
than solely increasing in difficulty, the questions could follow a dynamic path where questions in
categories that have been answered incorrectly show up rather than questions with subjects that

have been mastered. Using the customer service example, if an employee receives 100% on calls



Final Project: Learning Theories in Microlearning
related to delivery time scenarios, the employee will no longer receive prompts in this category
and can focus on subjects he or she has not yet mastered.

Additionally, beyond simple flashcards and memory recall, quick activities involving
matching and organizing could be implemented. The customer service representative could drag
and drop several customer questions into the appropriate departments. This provides examples
and non-examples, a key tactic of cognitivism (Driscoll, 2005). Another option is to send the
employees an organizer to fill in to categorize questions into different types of required
responses such as shipping, account information, or returns. These activities create comparison
between the different categories and shows their connection, thus developing the mental models
to categorize this information. After multiple applications, this schema will become automated
and learners will keep this model of organization in long-term memory (Driscoll, 2005).

Following the importance of learner/teacher interaction, the manager could ensure
availability to answer questions and give explanations. The instructional designer could set up a
chat system or email protocol for the employees to ask the manager quick questions during or
after a call. Pairing the decisions with explanations gives the employee context. This will also
give the manager a better idea of how the employee is interpreting information. Per Ertmer and
Newby (2013), in cognitivism, “learners’ thoughts, beliefs, attitudes, and values are also
considered to be influential in the learning process” (p. 52). Two-way communication will
present this information to the manager so he or she can offer additional coaching through
exercises or explanations.

Finally, the shortened nature of microlearning is synonymous with the cognitivist concept
of cognitive load. “Cognitive load refers to the strain that is put on working memory by the

processing requirements of a learning task,” (Driscoll, 2005, p. 136). This is associated with
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cognitivist theories as it refers to the learner correctly inputting content into appropriate schema
in their long-term memories. This is exemplified in the article, Application of Cognitive Load
Theory in Mobile Micro-learning by Meng et al. (2016), who explain that in order to address this
concept in microlearning it is crucial to use personalized learning content and effective student-
teacher interactions. They state that teachers must play a more active role in mobile
microlearning, and “should first learn about the learners’ learning progress and give necessary
online tutoring, according to the learners’ different abilities to promote the process of cognitive
resources” (p. 3). The timely guidance through interaction with teachers, best ensures that
learners are challenged but not overwhelmed with new information. Prompts involving
organizing or matching, dynamic lessons, teacher explanations, activating prior knowledge, and
monitoring cognitive load are all cognitivist principles that an instructional designer can
implement through microlearning.
Constructivism in Microlearning

Finally, Baumgartner (2013) describes the application of microlearning to constructivism
as involving constructing knowledge where instructors present learners with complex and ill-
formed problems where learners must apply knowledge to critical thinking and solving. The
learner no longer acts with only the object or the instructor, but now interacts with a co-learner.
Baumgartner explains if students are to “invent new things and to produce and generate new
knowledge we have to provide a special challenging learning environment, which is authentic...
complex, uncertain, instable and unique” (p. 6). Likewise, Driscoll (2005) teaches that learning
outcomes of constructivism are not simply memorizing content, but for the learner to develop

skills of critical thinking, self-regulation, mindful reflection, and reasoning.
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Whereas microlearning activities such as flashcards, multiple choice questions,
matching, or organizing fit well with the other theories, an instructional designer should make
use of short, yet open-ended questions for a constructivist approach. For example, designers
could use a five-minute self-reflection for learners to consider how well they understand a
concept or completed a task. Continuing with the customer service representative example,
directly after a customer call, employees could be asked to reflect on how they handled it. This
information compared with the customer feedback could give valuable insights to managers. If
an employee believes they handled a call correctly, but the customer is not satisfied, managers
might investigate if the employee holds an inaccurate understanding of protocol.

The use of multiple perspectives is another powerful aspect of constructivism that lends
itself well to the short interactions of microlearning. Ertmer and Newby (2013) state “the role of
instruction in the constructivist view is to show students how to construct knowledge to promote
collaboration with others to show the multiple perspectives” (p. 59). The instructional designer in
the customer service example could set up a social platform for employees to post tips,
experiences, and questions that they have around handling customer calls. This allows employees
to consider situations that they might not have experienced yet. They can see how protocol can
apply to different situations, thus transferring the knowledge to other contexts, an important
aspect of constructivism (Ertmer & Newby, 2013).

Finally, on this platform, employees might construct their own concepts creating new
ideas to improve processes. This concept is used in A Platform for Social Microlearning, where
Goschlberger (2016) transforms the example of microlearning with drill-style flashcards to an
idea for microlearning on a social platform. Gdschlberger states “microlearning activities are

especially well suited” (p. 1) to social platforms. Twitter with its 140-character limit is
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specifically referenced as an example of “micro-blogging” (Goschlberger, 2016). Géschlberger
also creates a prototype for a constructivist, microlearning social platform while learners can
complete several tasks: “1) Create and share, 2) Evaluate, rate, comment and improve 3) Tag and
collect 4) Interact with and solve learning problems,” (p. 2). Goschlberger (2016) explains that
these tasks correspond with the highest levels of Bloom’s taxonomy including analysis,
synthesis, and evaluation (Driscoll, 2005). Creating unique posts and comments fit with the
constructivist focus on learner control and active manipulation of information (Ertmer & Newby,
2013). Evaluating, rating, and improving others’ submissions introduces social negotiation and
examining multiple perspectives (Driscoll, 2005). As seen in this section, self-reflection,
multiple perspectives, learner control, and social negotiation are all effective applications of
constructivism in microlearning.
Conclusion and Further Research

After completing this article, readers should see some hands-on ways of applying
behaviorism, cognitivism, and constructivism through microlearning. These are just a few
examples and by no means cover every strategy of each learning theory, nor every possible
microlearning application. It should, however, serve as a starting point for instructional designers
to consider how to apply learning theories implemented through microlearning in real life
projects. Additional research could further develop and exemplify the situations described in this
article, create additional microlearning applications for the learning theories, and consider the
cost-benefit analysis of implementing these theories through microlearning.

Further research is also needed to compare the learning results of microlearning with
more traditional lessons. A study published in 2018 by Mohammed et al. compared

microlearning with traditional teaching methods in teaching an information and technology



11
Final Project: Learning Theories in Microlearning

course in a primary school in Irag. The results were an 18% increase in learning by the students
taught through microlearning. The authors believe this is due to microlearning matching the
limited attention span of today’s learners as well as fostering creativity and motivation.

However, much more research is needed to truly understand the best scenarios for
microlearning. As with many learning techniques, it is likely the effectiveness of microlearning
is dependent on the individual situation. It would be extremely beneficial for additional studies to
be done on the following questions: Do certain student ages or knowledge levels work best with
microlearning? How do different types of technology compare as mediums for microlearning?
Avre certain subjects or learning objectives best for microlearning? This information must be
considered for a designer to thoroughly evaluate pairing microlearning with a learning theory for

a given project.
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