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Editorial

Instructional Design 3: Learning styles
Donald G. Perrin

Myers-Briggs Personality Types are the basis for career choices, leadership styles, and marriage
counselling. Harvey Silver used Myers-Briggs concepts to develop his Learning Styles Inventory. Readers
requested more information after the reference in last month’s editorial. The following is a 1997 adaptation of
his work prepared by the editor for the California Department of Education.

THE LEARNING STYLES INVENTORY

The Learning Styles Inventory identifies four learning styles--directive, inquiry, creative, and interactive.
People learn in all modes, yet one style is usually dominant or preferred. The lecture is a directive style of
learning--a step-by-step development toward a goal set by the instructor. This style is not for everyone.
Students who are curious move ahead on their own. Students who are creative are frustrated by slow and
linear presentation. Students who prefer team learning are stifled by lack of interaction. The result is that
curious, creative, and interactive learners - non-traditional learners who act independently - may be
considered to be inattentive, disruptive, disobedient, or even poor students.

Sensing

S-T DIRECTIVE INTERACTIVE S-F
Learners are led, guided or Learners are involved in face-to-
managed by a teacher, aide, or face communication in
programmed instruction, in interdependent and
sequential steps, in an collaborative ways to achieve a
organized way, to achieve common goal or outcome
individual or group goals determined by themselves
determined by the instructor. and/or the instructor.

Thinking FORMULATIVE CREATIVE Feeling

Learners actively process or Learners actively engage in
mediate learning variables, divergent thinking, generate new
frame hypotheses, experiment, ideas or products, synthesize an
seek solutions, or critique original pattern from static parts,
products to achieve individual or | or achieve a self-imposed
group goals, established by individual or common group
themselves and/or the instructor. | goal, or one established

N-T mutually with the instructor. N-F

iNtuiting

Figure 2. The Learning Styles Inventory.

A Sensing-Thinking person (S-T) fits the traditional DIRECTIVE model of teaching and learning via
lecture-demonstration, presentation, and tutorial. This learning style fits persons who are practical, matter-
of-fact, and work oriented. This is the dominant instructional mode for adult learners and does not well

serve the needs and preferences of those who are inquiry oriented, interactive, and creative.

Obviously brilliant persons like Albert Einstein, Bill Gates, and Whoopee Goldberg are dropouts from
traditional education. They are considered by some to be learning disabled when required to learn in a
traditional situations.

Silver notes that mismatch between teaching style and learning style is a source of difficulty that may be as
frustrating as trying to write with your other hand!

May 2013

Vol. 10. No. 5.



International Journal of Instructional Technology and Distance Learning

An iNtuitive-Thinking person (N-T) has a mind that is FORMULATIVE or inquiry oriented. This learning
style fits upper cognitive endowed persons (highly intelligent) who are logical, ingenious, and curious.

This person learns best through exploration and experiment. This is the most natural way of learning since
curiosity leads to experiment and the results are learned. This person tends to be self-directed and proceeds
ahead of the instructor in examining and developing his or her own learning. What may seem to be an
oppositional, very divergent, or baffling student behavior masks the powerful learning that could take
place. In the hands of an insensitive teacher this learner is set up for discouragement and failure. The same
person may excel in a science fair or a self-directed project.

A Sensing-Feeling person (S-F) is INTERACTIVE and fun to know. This learning style fits persons who
are sympathetic, friendly, and cultivate group harmony. This person is gregarious, likes to work
collaboratively and is a productive team member. He or she functions better as part of a team than working
alone. In school this person may be ideally identified as the helper to students new to the class or
experiencing some lesson difficulties; and an eager helper to the teacher in problem solving whatever the
situation may be.

An iNtuiting-Feeling person (N-F) is invariably insightful, imaginative, and CREATIVE. This person is
recognized as an innovator, inventor and artist in his or her chosen disciplines. Creative persons often seem
disorganized because their minds move rapidly and simultaneously in divergent paths. Some do not fit well
in traditional learning environments and may fail or do poorly in required courses because they do not meet
scheduled deadlines; have trouble organizing information; or produce products divergent to the instructor’s
intentions. Fortunately they are capable of taking care of their own learning even if they do not respond
well to traditional methods of teaching. However, as suggested above, they often suffer consequences and
may dislike or drop out of school despite high academic potential.

In traditional or directive learning, the instructor controls lesson goals and presentation. In the other three
quadrants, students participate in goal-setting and assume greater responsibility for learning. Harvey Silver
advocates teaching-around-the-wheel which means combining a variety of teaching-learning styles within a
lesson to involve a wider range of students.

The test instrument for the Silver-Strong Learning Styles Inventory places students according to their level
in each of the four areas. A student dominant in a single mode would be close to an outside corner. A
student equal in all areas would be in the center. Most students will have one or two areas of dominance.

Sensing
S-T| 10987654321 1234567891OSF
9 9 )
8 8
7 7
6 6
5 DIRECTIVE INTERACTIVE 9
4 4
3 3
2 2
N 1 1 .
Thinking T n Feeling
2 2
3 3
4 4
5 FORMULATIVE CREATIVE 5
6 6
7 7
8 8
N-T'| o o |N-F
10 9 8 7 6 54 3 2 1 12345678910

iNtuiting

Figure 3. Quantifying levels in the Learning Styles Inventory.
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BRAIN HEMISPHERES

It is not coincidence that the left and right sides of the Learning Styles Inventory correspond to the left and
right hemispheres of the brain.

Left-brain dominance has a preponderance of processes that are: sequential, linear, rule-governed, and rely
on previously accumulated organized information.

Right-brain dominance has a preponderance of processes that are: simultaneous, imagistic, transformative,
and qualitative patterns

HEMISPHERIC SPECIALIZATION
LEFT HEMISPHERE RIGHT HEMISPHERE

linear, sequential intuitive thinking
verbal operations imagination

critical analysis pattern recognition
rational abilities insight

single task / simple multi-task / complex
text based visual images
detailed contextual

analytic / problem solving synthetic / creative
convergent thinking divergent thinking

arithmetic reasoning
psychomotor skills

Figure 3. Hemispheres of the Brain.

Educators such as Bruce Joyce identified and taught instructional methods to develop learning through
curiosity (Formulative), creativity (Creative) and social participation (Interactive) for persons with these
learning style preferences.

Most adult learners are non-traditional learners - mature, independent, and self-reliant. They resent paternal
controls and punishments that are used in traditional schools and colleges. Given a supportive learning
environment, they are eager to participate in goal setting, program planning, and assume responsibility for
their own learning.

In contrast to these able learners, we should recognize special needs of learners with limited English
language skills, restricted opportunities for education, and learning disabilities. Initially, they may benefit
from traditional teaching with sequential presentation of ideas. The ultimate goal is develop the capacity
for independent learning, so assistance and incentives should be used to broaden the spectrum of learning
activities - and learning styles - in a way that will promote successful learning.

References:
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Teaching learning styles and multiple intelligences to students, ASCD Publications.
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Intelligences-to-Students.aspx
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Editor’s Note: We are reliant on test scores to measure progress, quality, and achievement. Design of
testing instruments is a highly qualified task that requires input from a wide range of stakeholders: Futurists
and social engineers who set goals and policies. Instructional designers, curriculum specialists, sociologists,
psychologists, media producers, teachers and administrators who can translate these goals into creative
and relevant educational experiences for a diversity of learners, and test gurus who design instruments to
accurately measure progress and criterion achievement. The validity of a test is frequently challenged by
teachers, students, administrators, and the public at large. This paper looks at ways to assess test fairness.

Test fairness in traditional versus dynamic assessment

Afsaneh Baharloo
Iran

Abstract

The focus of the present study is to unfold the conceptualizations of test fairness from two
different perspectives: traditional and dynamic assessment. First, it goes over a variety of
definitions presented for fairness. The paper then discusses three views regarding the relationship
between test fairness and test validity in order to get better insights into the nature of the intended
concept. It further investigates Kunnan’s test fairness framework (TFF) as one of the most
comprehensive models presented for test fairness. It tries to review and criticize this model. It is
worth noting that the three views, discussed in this paper, represent fairness from a traditional
perspective. Furthermore, the study elaborates on dynamic assessment and its main tenets since it
intends to compare the conceptualizations of fairness within traditional and dynamic assessment.
In fact, fairness is viewed from a completely different perspective in dynamic assessment in
which instruction and assessment are integrated and dialectically related to form an approach
which prioritizes development over measurement.

Keywords: Traditional assessment; dynamic assessment; test fairness; Kunnan’s test fairness framework;
language development

Introduction

Testing is a multi-faceted and intricate field in which right decision-making is very complicated.
In order for any evaluation to be reliable, a number of considerations should be taken into
account. In fact, evaluation usually leads into making decisions about individuals and situations;
therefore, several consequences will follow as a result of the decisions. Some of these
consequences are social or psychological, affecting individuals’ motivation, goal, and even social
status. As Bachman (1990) states, “since testing takes place in an educational or social context,
we must also consider the educational and social consequences of the uses we make of tests
(237)”. Thus, one can easily notice that testing involves many intricacies because it eventually
requires raters to judge test takers on their potentials and causes certain changes in their life path.
Thus, thorough attention should be paid to consider as many relevant aspects as possible in order
to make fair judgments.

Fair judgment requires measurement professionals to be aware of the concept of test fairness and
its characteristics as well as other pertinent testing concepts so that they know how to observe this
feature in different testing contexts as much as possible. Though many test developers and raters
think that they know what ‘fairness’ is, they simply consider it as a test quality which pertains to
a test itself and guarantees its content validity. However, one should notice that “test fairness” is a
multi-faceted issue which is not confined to the content of a test and covers other aspects of
testing as well. In fact, most test developers and raters attend to superficial levels and certain
dimensions of test fairness which are easier to reach and do not make any attempt to achieve
fairness in its full sense and at a higher level.
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Fairness should not be restricted to either test development or administration. According to
Willingham and Cole (1997), fairness should apply to all stages of assessment, from assessment
conceptualization to the use of assessment results. One should not simply view the concept of test
fairness as being confined to the test itself. As a matter of fact, having so simplistic a point of
view about such an important and complex issue results in unfair testing contexts, violation of test
takers’ rights and finally lack of sufficient research in this area.

The concept of test fairness is so complicated and controversial that yet no agreed-upon definition
is provided. In addition, some fairness models have been proposed but none lends itself easily to
practical investigation of fairness. Furthermore, to the best of the researcher’s knowledge, no
previous study has investigated the trend that fairness follows to see how its concept differs in
traditional and dynamic assessment. Therefore, the current study is an endeavor to provide a
comprehensive portrait of ‘test fairness’ and discusses Kunnan’s (2004) framework as the most
comprehensive model available for test fairness. It also presents different views about fairness
and elaborates on each view. Finally, the study compares fairness in traditional and dynamic
assessments and hence fills the aforementioned gap.

Test fairness

Test fairness has not been paid due attention for most of the twentieth century. People believed
that group differences were reflections of reality and they had few concerns about fairness.
Gradually, measurement professionals began to study score differences between groups and
issues of fair testing. It was almost at the beginning of 1970s that they began to pay increasing
attention to test and item fairness (Cole and Zieky, 2001). Kunnan (2010) thinks that test fairness
as one of the most fundamental concepts in evaluation entered the forefront of discussions in the
field of language assessment from the late 1990s.

In fact, fairness is such a complicated concept that a variety of definitions has been proposed to
clarify its broad and controversial nature. According to Webster’s Ninth New Collegiate
Dictionary (1988), ‘fair’ means ‘free from favor toward either or any side’. Xi (2010) believes
that such a definition indicates that a central focus of test fairness is the comparison of testing
practices and test outcomes across different groups. Therefore, test fairness mainly arises from
the way group differences are perceived and treated. Similarly, Willingham and Cole (1997) and
Xi (2010) define fairness as comparable validity for all the identifiable and relevant groups.

The language testing literature has mainly treated fairness under the heading of bias. Test bias
studies “are directed to identifying and where possible reducing the effect of any confounding
variables on test scores, by making changes to the test” (Elder, 1997, p. 261). McNamara and
Roever (2006) state that the term “bias” in assessment research conveys an unfair and skewed
inclination toward one group or population to the detriment of another. Therefore, the notion of
bias is highly tied to fairness in assessment: A biased judgment unduly takes into account factors
other than those that should be informing it. In traditional validity terms, bias can be seen as
construct-irrelevant variance that distorts the test results and hence makes conclusions based on
scores less valid. Specifically, one can consider a test as biased if test takers of equal ability but
from different groups score differently on the test items depending on their group membership
(Angoft, 1993).

According to the Standards for Educational and Psychological Testing (AERA, APA & NCME,
1999), fairness is defined as absence of bias, equity in opportunity to learn the material in an
achievement test and equitable treatment of all test takers in the testing process. However, test
fairness is so broad an area that many measurement professionals consider it to encompass quality
management in test design, administration and scoring, adequate coverage of relevant content,
sufficient construct validation work, equal learning opportunities and access to testing, and items
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measuring only the ability under investigation without being unduly influenced by construct-
irrelevant variance introduced through test-taker background factors (Kunnan, 2000; McNamara
and Roever, 2006; Saville, 2003, 2005; Shohamy, 2000).

Davies (2010) believes that many of the accounts of fairness go back to the philosopher John
Rawls who argues that ‘justice is fairness’ (Rawls, 2001). He proposes two principles underlying
his argument. The first is to ensure that everyone has the same claim to the basic liberties. The
second is that where inequalities exist they must satisfy two conditions, that everyone should be
provided with equality of opportunity, and that the least-advantaged groups should benefit most
from these inequalities. Having a similar idea, Velasquez et al. (2008) link fairness to justice and
define justice as giving every member what he or she deserves, or, in other words, giving each
person his or her due.

As it was mentioned, measurement professionals have defined test fairness in different ways.
Such definitions may not clarify the concept of test fairness and its relevant aspects to the extent
that practitioners can observe fairness in actual testing contexts. They may need a concrete model
through which fairness can really be observed and applied in testing situations. Among all the
available models proposed for test fairness, Kunnan’s (2004) framework can be considered as the
most comprehensive fairness model. In what follows this model is explained and criticized.

The test fairness framework

A number of approaches have been proposed to investigate fairness. However, Kunnan’s (2004)
test fairness framework is the main concern of this study since this model has been at the
forefront of attention regarding test fairness for several years. Kunnan (2010) puts forward an
ethics-inspired rationale for his framework and claims that this model considers the whole system
of a testing practice, not only the test itself, hence it seems to be more comprehensive than the
other existing models. Kunnan’s (2004) framework was the first attempt made to propose an
overarching framework for fairness research in language testing (Xi, 2010). In his earlier work on
test fairness (Kunnan, 2000), he considers fairness as a three-faceted concept which deals with
validity, access and justice. He agrees with Jensen (1980) who thinks that “the concepts of
fairness, social justice, and equal protection of the laws are moral, legal, and philosophical ideas
and therefore must be evaluated in these terms” (Jensen, p. 376). Xi (2010) also thinks that such
an idea mainly arises from social justice theories. However, Kunnan tried to expand his ideas and
develop a more comprehensive model that was later proposed in 2004. In this framework, he
views fairness as an overarching concept which includes five qualities: Validity, absence of bias,
access, administration, and social consequences. According to this approach, validity of a test
score interpretation, which is considered as part of the test fairness framework, can be supported
through four types of evidences: Content representativeness or coverage evidence which refers to
the adequacy with which test items represent the test domain, construct or theory-based validity
evidence which refers to the adequacy with which test items represent the construct or the
underlying trait being measured in a test, criterion-related validity evidence which refers to
whether the test scores meet some criterion variables, and reliability evidence which refers to the
consistency of test scores. The second quality refers to absence of any source of bias such as
offensive content or language, unfair penalization based on test takers background, and disparate
impact and standard setting. In fact, offensive content can cause bias for test takers from different
backgrounds because it may conflict with their beliefs or it may be needlessly controversial
(McNamara and Roever, 2006). A test is also biased if it causes unfair penalization due to a test
taker’s group membership. In addition, disparate impact and standard setting can bring about
different performances by test takers from various group membership. The third quality of the
fairness framework refers to test takers’ access to the test in terms of educational, financial,
geographical, personal, and equipment access. In other words, test takers should have opportunity
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to learn the content and get familiar with the kind of tasks and cognitive demands required by the
test. Furthermore, the test should be affordable for test takers and the site should also be
accessible in terms of distance as well as test takers’ physical and learning conditions. In addition,
test takers should be familiar with the test taking equipment, procedures, and conditions. The
fourth feature of test fairness framework is related to administration conditions. This quality
refers to the physical conditions of test administration such as optimum light and temperature as
well as uniformity and consistency across test sites and in equivalent forms. Finally, social
consequences of a test should be studied as contributing to test fairness. These consequences refer
either to the effect of a test on instructional practices or the remedies offered to test takers to
compensate for the detrimental consequences of a test.

Although Kunnan'’s test fairness framework considers many relevant factors and thus seems to be
a comprehensive model, it has several shortcomings. First, it mainly arises from theories and is
not practical enough to provide a principled guideline to ensure all the aspects of test fairness.
Having a similar idea, Xi (2010) also criticizes Kunnan’s (2004) framework for not providing
practical guidance on how to develop the relevant evidence to support test fairness. He thinks that
although this approach may be useful in pointing to general areas of research and practice, it does
not provide a mechanism to integrate all the aspects of fairness investigations into a fairness
argument, nor does it offer a means to plan fairness research. Xi believes that a framework should
identify and prioritize research needs so that one can gauge the progress of fairness
investigations.

Second, although Kunnan (2004) claims that this fairness framework can apply to the whole
system of a testing practice, it does not actually consider all the stages regarding assessment. The
Code of Fair Testing Practices in Education (1988), modified in 2004, highlights the role of
fairness as a test quality that pertains to the whole assessment process. According to the 1988
Code, fairness is not an isolated concept, but must be considered in all the aspects of the testing
process. Therefore, fairness issues are not only associated with developing appropriate tests,
administering and scoring them but also extend to the accurate reporting of individual and group
test results since individuals have rights to receive feedback on their performance so that they get
aware of their strength and weakness. However, there is no concern for the latter issues in
Kunnan’s test fairness framework; thus, it is not comprehensive enough to consider all the aspects
and consequences of a testing practice. In addition, this test fairness framework does not
specifically define any qualities devoted to the responsibilities of test developers and users
regarding the importance of their roles. On the one hand, test developers should provide test users
with sufficient information and supporting evidence to help them select appropriate tests. They
should also explain how to administer and score tests correctly and fairly. On the other hand, test
users should inform test takers about the nature of the test, test takers’ rights and responsibilities,
the appropriate use of scores, and procedures for resolving challenges that they encounter in the
evaluation process (McNamara and Roever, 2006).

Finally, Kunnan’s test fairness framework mainly focuses on group differences and the kind of
bias that may stem from test takers’ membership in different groups, but it does ignore the
important issue of individual differences. This lack of attention to individual differences may
result in having test items and tasks, which are more suitable and convenient for some individuals
with certain learning styles; but are not appropriate for all the members of the same group. For
instance, the same test given to two groups of men and women can yield different results that may
be attributed to gender differences. However, one should note that there are some intra-group
differences regarding the ability being tested, for example: Test taking strategies or learning
styles that can bring about different performances. Highlighting the importance of individual
differences, Cole and Zieky (2001) state that, “all testing data show far more individual variation
of scores within groups than variation between groups. Individual variation, not group variation,
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is the dominant influence on scores and should therefore be the dominant fairness concern”

(p. 11). Therefore, considering the qualities and aspects included in Kunnan’s test fairness
framework, one eventually finds out that it does not provide a practical means to investigate test
fairness in its full sense.

Xi (2010) believes that establishing a fairness framework that would be useful for practical
purposes requires primary attention to the conceptualization of fairness. Fairness related theories,
models, and definitions suggest that most measurement professionals study test fairness in
relation to validity issues since test fairness is sometimes influenced by the interpretations of test
scores. Therefore, studying about how fairness and validity are related can provide better insights
into the conceptualization of fairness and its practical investigation.

Fairness and validity

Fairness has been conceptualized in various ways which result in different approaches of viewing
fairness. Though these conceptual approaches may vary with regard to the degree of their
emphasis on issues such as the social and political aspects of fairness, a central point on which
they differ is how fairness is related to validity (Xi, 2010). Considering the relationship that may
exist between fairness and validity, Xi proposes three views: whether fairness is independent of
validity, subsumes it, or is a facet of it.

View 1: Fairness as an independent test quality

This view considers fairness as a relatively independent facet of test quality or general testing
practices and does not have consistent and clear connections to validity. According to this view,
fairness is conceptualized as a test quality that is separate from validity. The Standards for
Fairness and Quality by Educational Testing Service (ETS, 2002) and the Code of Fair Testing
Practices in Education (1998, 2004) are representative of this approach. The 7999 Standards
claims that “fairness requires that construct-irrelevant personal characteristics of test takers have
no appreciable effect on test results or their interpretation” (p. 17). The Code primarily focuses on
the partition of responsibilities between test developers and users in ensuring fair testing
practices. This is also a major contribution of the Code compared to the Standards, as the division
of responsibilities between test developers and users has not always been clear-cut (Shohamy,
2001), it requires both test developers and users to share joint responsibilities to ensure fairness.
In addition, the ETS Standards for Fairness and Quality presents a broad list of fairness standards;
but it does not provide a mechanism for weighing one piece of fairness evidence against another
or for prioritizing them either. Furthermore, one of the standards, proposed in the ETS Standards
for Fairness and Quality, explains that if the use of assessment results brings about unintended
consequences for a studied group, the validity evidence should be investigated to see if the
differential impact for the group is a result of construct-irrelevant factors or construct
under-representation. Such elaboration implies the potential existence of a more consistent and
coherent linkage between test fairness and validity (Xi, 2010).

View 2 — Fairness as an all-encompassing test quality

According to this view, fairness subsumes validity; in other words, fairness is viewed as an
overarching test quality with different facets including validity. This view gives primacy to test
fairness and defines it as a test quality, which goes beyond validity. Therefore, a test has to be
valid to be fair. Kunnan’s test fairness framework is a manifestation of this view since validity is
considered as one of the five qualities that contribute to fairness. Kunnan sees fairness as a test
quality that encompasses validity, absence of bias, access to the test, administration conditions,
and test consequences (Kunnan, 2004, 2010). However, this view considers fairness as a broad
concept, which consists of several facets that are related to one another. That is why Bachman
(2005) criticizes Kunnan’s work in which various fairness components are not necessarily con-
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nected to one another. Thus, he emphasizes on the need for a mechanism to integrate them
properly to support an overall fairness argument.

In addition, McNamara and Roever (2006), who are proponents of the second view, focus on the
social dimensions of language testing that are evident in the investigations of item bias. Their
discussion of test fairness is motivated by the desire to ensure social justice. They argue that
factors, which cause advantages and disadvantages for some groups of test takers and bias their
educational opportunities, lie in the larger social context. McNamara and Roever put great
emphasis on the social and political aspects of fairness. They believe that the social
embeddedness of testing can be dealt with in the form of procedures of fairness review and the
promotion of codes of ethics. Fairness review or sensitivity review refers to the formal process of
identifying and eliminating possibly biased items during the test construction process. The codes
of ethics are “useful for guiding ethical decisions and protecting testers from stakeholder
pressures to take actions that contravene professional conduct” (McNamara and Roever, 2006, p.
7). Therefore, adopting this view requires thorough attention to all the aspects of fairness and
their relations as well as the social and political context of a testing practice.

View 3: Fairness linked directly to validity

This view arises from the /999 Standards which endorses three important characterizations of
test fairness in the field of educational and psychological testing: fairness as lack of bias, fairness
as equitable treatment of all examinees in the testing process, and fairness as equity in
opportunity to learn the materials covered in an achievement test. Xi (2010) states that the 7999
Standards explicitly rejects the popular view that fairness requires the equality of testing
outcomes for different test taker groups. The 71999 Standards argues that a more widely accepted
view would hold that test takers from different groups with equal standing regarding the construct
of interest should on average receive the same test score. In addition, the 1999 Standards
advocates the gathering of various pieces of evidence to ensure test fairness. The Standards
requires the investigation of each type of validity evidence for relevant sub-groups of examinees
to determine if the interpretation and meaning of test scores and the consequences of the use of
assessment results may differ as a result of construct under-representation or construct irrelevant
factors. Xi, who is in favor of this view, points out that the connection between discussions of
fairness and validity reinforces the possibility for linking fairness back to validity in a principled
way which could not be observed in Kunnan’s work. Therefore, this kind of linkage would allow
fairness research and practice to benefit from a well-defined framework for validity.

In fact, Xi “proposes an approach for studying fairness that links it directly to validity. Fairness is
characterized as comparable validity for relevant groups that can be identified” (p. 167). She
treats fairness as an aspect of validity. Therefore, anything that weakens fairness compromises the
validity of a test as well. However, Davies (2010) criticizes Xi’s proposed conceptualization. He
believes that validity does itself pertain to all comparable groups; why then do we need to appeal
to fairness? Davies argues that validity guarantees that an ability is being appropriately tested for
a relevant population which will be made up of various groups but there is sufficient homogeneity
across groups for them to be treated as comparable. He believes that a test that is valid for adults
may not be valid for children because they belong to different populations. It is not whether such
a test is fair or unfair for children: the test is just invalid for the latter group. Davis thinks that the
search for fairness in language testing is chimaerical: First because it is unattainable, and second
because it is unnecessary. So Davies’s idea is not in line with any of the three conceptualizations
presented above as he rejects the concept of fairness overall.

Fairness in traditional and dynamic assessments

All the three views, discussed regarding the relationship between fairness and validity, have been
proposed within the framework of traditional assessment. Traditional testing contexts make a
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clear distinction between development and measurement. Assessment usually follows instruction
and is not intended to improve test takers’ learning. Since such assessment is usually statistically
based and grounded in psychometric principles, it considers any change in the person’s
performance during the administration of the assessment as a threat to those principles, and to test
reliability as well (Pohner and Lantolf, 2005). In such a traditional perspective, test fairness
requires providing learners with equal opportunities to learn and subsequently take part in exams.
Instruction is based on a learning hierarchy composed of a sequence of increasingly difficult
tasks. In fact, teachers provide all the learners with the same material without considering their
needs and teach them equally since all learners are supposed to receive the same amount of input
and support from the teacher to move through the predetermined hierarchy. In other words,
teaching undergoes several distinct stages; therefore, learning can be investigated through
traditional assessment instruments, designed equally for all the learners, at a particular point in
the teaching sequence. All the learners receive the same test on which they should perform
independently. They should not cooperate with their peers or teacher during the exam since the
only purpose of assessment is measurement. Therefore, the central focus of fairness within a
traditional framework is to provide learners with equal learning opportunities and access to a test
which usually takes the form of a summative assessment and evaluates performance at the end of
a program and is often used for the purposes of accountability, admission decisions, promotion
and selection (Poehner and Lantolf, 2005).

However, dynamic assessment views teaching and testing from a different perspective in which
the pursuit for fairness undergoes a different path. Dynamic assessment (DA) is an approach to
assessment and instruction derived from Vygotsky’s socio-cultural theory of mind and his focus
on the Zone of Proximal Development. In this approach, assessment and instruction are integrated
as a single activity that seeks to simultaneously understand and promote learners’ abilities
through mediated interaction in the Zone of Proximal Development (Poehner, 2008). In other
words, dynamic assessment blends instruction and assessment and benefits from tutor mediation
to identify and respond to the areas that students need the most support in (Shrestha, et al., 2012).
Therefore, DA has two major concerns: first, teaching and testing are dialectically integrated to
the extent that one cannot tell the two activities from each other at a particular point. Second,
learners receive support from the teacher within their ZPD even when they are performing on a
test, because this approach advocates any tools that lead to development; therefore, assessment is
not mainly intended to measure learners’ knowledge but to develop it. Thus, development has
priority over measurement.

ZPD refers to the ‘difference’ between what learners can do independently and what they can do
with assistance on a test. The idea of ZPD is highly associated with Vygotsky’s socio-cultural
theory of mind. He believes that engagement in activities that are mediated by others and by
cultural objects allows individuals to develop higher forms of consciousness that are unique to
humans (Vygotsky, 1978, 1986). “In Vygotsky’s view, abilities do not simply mature on their
own but instead result from individuals’ histories of engaging in activities with others and with
cultural artifacts” (Poehner, 2008, p.24). Socio-cultural theory implies that other individuals and
cultural artifacts are not merely a factor of development, but they are the source of development.
Dynamic assessment is not concerned with how much development can be attributed to the
individual and how much to the environment. According to this approach, the individual and the
environment form an inseparable dialectical unity that cannot be understood if the unity is
broken. The interaction between learners and their environment helps them develop awareness of
and control over their psychological functions, including attention, perception, and memory
(Poehner, 2008). Newman et al. (1989) also believe that cognitive changes arise from the
productive intrusion of other people and cultural tools in the developmental process. Kozulin
(1998, 2003) considers physical, symbolic, and psychological tools as a way of conceptualizing
Vygotsky’s central argument that an individual’s social and cultural environment is the source of
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the development of higher psychological functions. In a Vygotskian view, humans relate to their
world psychologically in much the same way as they do physically. Unlike physical tools,
symbolic tools, which Vygotskian researchers refer to as cultural artifacts, may not only be
directed outwardly to mediate individuals’ relationship with the world, but also inwardly, to
mediate their relationship with themselves (Vygtosky, 1994). Therefore, as Poehner and Lantolf
(2005) put it, “the unit of analysis for the study of development is not the individual acting alone,
but the interpersonal functional system formed by people and cultural artifacts acting jointly to
bring about development” (p. 238). Wertsch (2007) explains that for Vygotsky mediation is the
“hallmark of human consciousness because it is through their appropriation of the forms of
mediation provided by particular cultural, historical, and institutional forces that their mental
functioning is sociohistorically situated” (178). Highlighting the importance of mediation and
intervention, Shrestha et al. (2012) believe that like the ZPD, mediation is integral to dynamic
assessment. While the ZPD is about the individual's potential development, mediation provides
an opportunity for such development. Mediation is defined as a process that humans employ in
order to regulate the material world, others, or their own social and mental activity by using
“culturally constructed artifacts, concepts and activities” (Lantolf and Thorne, 2006, p. 79).

In order to get better insights into the ways traditional and dynamic assessments differ, one can
think of them as assessment while teaching and assessment by teaching respectively. According to
Newman et al. (1989), assessment while teaching requires children to move through a learning
hierarchy composed of a sequence of increasingly difficult tasks. Therefore, determining how
successful the children are at moving through the sequence is often derived from their
independent performance on traditional assessment instruments at a particular stage in the
teaching sequence. But, assessment by teaching, which is in line with dynamic assessment,
suggests that instruction is not organized according to “a neat sequence of levels to be mastered in
an invariant sequence with a single correct route to mastery. Tasks and knowledge may be
organized according to a teacher’s assumptions about their relative complexity” (Newman ef al.,
1989, p. 78). Therefore, once teachers and students engage in instructional activities, things can
move in unanticipated directions and at unanticipated rates (Poehner and Lantolf, 2005).

In dynamic assessment, there is a shift of attention from focusing on learners’ independent
performance on traditional measuring instruments to focusing on the process of development
through mediated interaction. Since development has priority over measurement in dynamic
assessment, fairness suggests that learners should not be deprived from any tool that promotes
their learning. Therefore, even a test, which has traditionally been used only for measurement
purposes, should now be in service of development.

In fact, dynamic assessment views test fairness from a perspective different from the one
underlying the three views proposed by Xi (2010). Those views discuss fairness within the
framework of traditional assessment in which test fairness requires institutions and teachers to
provide equal opportunities for all the individuals to learn the same material and consequently
provide them with the same testing conditions for measurement purposes. In other words,
traditional assessment is more product-oriented and seeks to measure the ultimate level that
learners have reached. The views, already discussed regarding the relationship between fairness
and validity, are included within this product-oriented approach. However, the third view seems
to manifest some traces of dynamic assessment since in this view Xi points to some sort of
equitable treatment of individuals but it still follows the main tenets of traditional assessment with
regard to instruction and testing procedures. Unlike the traditional approach, dynamic assessment
focuses on the developmental process and hence is considered as a process-oriented approach in
which a test is a helpful tool that can both measure and promote individuals’ knowledge so that
they can transfer what they learn to other tasks beyond the test. Having a similar idea, Shrestha et
al. (2012) state that, “DA is grounded in the notion of assessment as a process rather than a
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product. In other words, DA is a development-oriented process which reveals a learner's current
abilities in order to help them overcome any performance problems and realize their potential”

(. 5).

It is worth noting that the major difference between the ways that traditional and dynamic
assessment view fairness lies in the different teaching and testing relationships within the two
approaches. In the traditional sense, instruction and assessment are separate activities carried out
at particular stages. All the learners are taught the same material selected based on a
predetermined hierarchy and they later receive the same test on which they should perform
independently since the only purpose of such a test is measurement. Therefore, in order to
observe fairness, educational systems and practitioners are required to treat all the individuals
equally regardless of their needs and backgrounds. But dynamic assessment takes on a different
perspective in which instruction and assessment are integrated in all the stages so that one can not
distinguish the two activities from one another at a single point. All the individuals do not receive
the same instruction. In fact, each learner receives as much assistance as he or she deserves.
Development is achieved intentionally rather than incidentally. As Poehner and Lantolf (2005)
mention, “dynamic assessment is a pedagogical approach grounded in a specific theory of mind
and mental development... [Therefore,] mediation cannot be offered in a haphazard, hit-or-miss
fashion, but it must be tuned to those abilities that are maturing” (260). Although dynamic
assessment can be carried out either formally or informally, it must be systematic. It insists upon
the inseparability of assessment and instruction because they form a unity necessary for learner
development. In such an approach, fairness requires providing each individual with what they
deserve regarding their needs. Learners do not move through a hierarchy of tasks sequenced
based on their difficulties rather each individual receives what is required for his or her
development based on a theory of mind since mediated interaction and intervention should be
systematic in order to be fair and beneficial. Even, their performance on a test is assisted by
receiving support from others such as their peers, teachers and whatever exists in the
environment. Thus, each individual receives as much assistance as he or she needs. In fact,
dynamic assessment attends to individual differences in a practical sense. This is contrary to the
views of traditional assessment.

Models following traditional perspectives define fairness in terms of equal treatment of
individuals regarding learning opportunities and testing conditions. In such an approach, the focus
is on inter-group differences rather than intra-group differences. Within this framework, tests are
only used for measurement and any kind of intervention may threaten their reliability since they
are often used for purposes of admission decisions, promotion, and selection. Therefore, test
takers do not usually receive any kind of feedback on their performance to know which areas
require more attention and practice. However, dynamic assessment employs a different view
toward fairness. In this approach, teaching and testing are dialectically integrated and considered
as a single activity since both aim at promoting learners’ knowledge; and development has
priority over measurement. In fact, this approach requires teachers to assist learners to overcome
the difficulty of test tasks and master the intended knowledge being tapped by the test so that they
can transfer such knowledge to other tasks beyond the test. Therefore, fairness in dynamic
assessment does not only apply to the test itself or the testing process but to the whole teaching
and testing activities integrated as a single unity which must ultimately lead to development. In
other words, fairness implies that individuals should not be deprived of any opportunity that can
promote their learning. As Poehner (2011) states, fairness in education, from a dynamic
perspective, does not involve treating all learners as if they were the same, because doing so
ignores that they are not. Fairness requires doing everything possible to promote learner
development, with the understanding that some individuals will need more time and resources
than others.
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Reuven Feuerstein, a leading DA researcher, has proposed a “structural cognitive modifiability
theory” to suggest that “traditional conceptualizations of the examiner/examinee roles should
change in favor of a teacher-student unity that works towards the ultimate success of the student”
(Feuerstein et al., 1979, p. 271). Putting this idea another way, Poehner (2011) states that the
object of assessment is fully understood by actively seeking to promote a learner’s knowledge.
This orientation requires a shift on the part of the assessor, also referred to as a mediator, whose
responsibility is no longer limited to neutrally observing learner’s performance, but now involves
engaging as a co-participant with learners. Feuerstein et al. (2002) believe that cognitive abilities
are not fixed traits determined by our genetic endowments rather they can develop in a variety of
ways, depending on the presence, and the quality of appropriate forms of interaction and
instruction. Feuerstein ef al (1979) state that “it is through this shift in roles that we find both the
examiner and the examinee bowed over the same task, engaged in a common quest for mastery of
the material” (p. 102). Following the same line of thought, Poehner (2008) thinks that teachers’
intervention is necessary to help learners stretch beyond current capabilities. In other words,
interpretations of learners’ knowledge and abilities are broadened beyond observations of
independent performance to include their contributions to, and responsiveness during engagement
in joint activity with a mediator. In addition, the instructional quality of the interaction begins the
process of helping learners move toward overcoming current difficulties (Poehner, 2011).
Sternberg and Grigorenko (2002) also state that DA is a procedure whose outcome takes into
account the results of an intervention in which the examiner teaches the examinee how to perform
better on individual items or on the test as a whole. Therefore, the final score may be a learning
score representing the difference between pretest (before learning) and posttest (after learning)
scores, or it may be the score on the posttest considered alone. It seems that the fundamental
difference between the traditional and dynamic approaches has to do with whether or not the
administration of the assessment should have the expressed goal of modifying the learner
performance during the assessment itself (Poehner and lantolf, 2005).

Therefore, fairness is conceptualized differently in traditional and dynamic assessment. In
traditional approaches, teaching and testing are considered as distinct activities with different
objectives. Hence, fairness, in the former approach, requires institutions to provide equal
opportunities and conditions for all learners to learn the same material and to perform on the same
traditional measuring instrument independently. However, the latter approach which blends
instruction and assessment views fairness in terms of providing each individual with what he or
she deserves based on need analysis and ongoing assessments used for diagnostic purposes.

Conclusion

This paper investigated test fairness conceptualizations within the perspectives of traditional and
dynamic assessment. It started with presenting available definitions for fairness to provide a
portrait of the concept at hand. In order to get better insights into the very nature of this test
quality in a more concrete sense, it investigated Kunnan’s (2004) test fairness framework as the
most comprehensive available fairness model. However, a closer look at the framework and its
components resulted in a number of criticisms. First, it is impractical due to the lack of guidelines
on how to ensure validity. Contrary to what Kunnan claims about the comprehensiveness of his
framework, it does not apply to the whole system of a testing practice since it does not indicate
any concern for accurate reporting of test results and informing test takers as well as providing
them with feedback on their performance with regard to their strengths and weaknesses. In
addition, this model understates the important roles of test developers and test users by not
clarifying their responsibilities in the testing process. Furthermore, it ignores the intra-group
differences and only attends to inter-group differences. Therefore, the test fairness framework
does not seem to be practical and comprehensive enough to be applied to the whole system of a
testing practice appropriately. Xi (2010) suggests that establishing a useful framework for
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practical research requires measurement professionals to have concerns for the conceptualizations
of fairness. She proposes three views regarding how fairness is related to validity. The first view
considers fairness as an independent test quality, the second view, to which Kunnan’s test fairness
framework belongs, sees fairness as an overarching test quality that consists of different facets
including validity. The third view sees fairness as being directly linked to validity. It is worth
noting that, all the views proposed by Xi are discussed from a traditional perspective toward
assessment. However, fairness is viewed quite differently within the framework of dynamic
assessment in which instruction and assessment are integrated in order to simultaneously measure
and promote learner development. In DA, development has priority over measurement. As the
paper discusses, the traditional and dynamic assessments conceptualize fairness from different
perspectives. While, in the former approach, fairness requires instructors and measurement
professionals to teach all the learners based on a predetermined schedule and provide them with
equal opportunities to learn and take tests on which they are not assisted, the latter perspective
defines fairness in terms of providing each individual with what he or she deserves. Therefore,
individual differences as well as their needs and interests are taken into consideration. Although,
dynamic assessment seems to view fairness from a more humanistic perspective, it requires
careful attention and programming on the part of educational institutions and practitioners so that
all the learners get what they really need and deserve. Employing needs analysis before beginning
a course and having small classes help teachers implement the tenets of dynamic assessment and
reach fairness as much as possible.

References

American Educational Research Association, American Psychological Association and National
Council on Measurement in Education (1999). Standards for educational and psychological
testing. Washington, DC: Author.

Angoff, W. H. (1993). Perspectives on differential item functioning methodology. In P. W. Holland
and H. Wainer (Eds.), Differential item functioning (pp. 3—24). Hillsdale, NJ: Lawrence
Erlbaum Associates.

Bachman, L. F. (1990). Fundamental considerations in language testing. Oxford: Oxford University
Press.

Bachman, L. F. (2005). Building and supporting a case for test use. Language Assessment Quarterly,
2, 1-34,

Cole, N.S. and Zieky, M. J. (2001). The new faces of fairness. Journal of Educational Measurement,
38(4), 369-382.

Davies, A. (2010). Test fairness: A response. Language Testing, 27(2), 171-176.
Educational Testing Service (2002). ETS standards for quality and fairness. Princeton, NJ: Author.
Elder, C. (1997). What does test bias have to do with fairness? Language Testing, 14(3), 261-277.

Feuerstein, R., Rand, Y. and Hoffman, M. B. (1979). The dynamic assessment of retarded performers:
The learning potential assessment device, theory, instruments, and techniques. Baltimore:
University Park Press.

Feuerstein, R., Falik, L., Rand, Y. and Feuerstein R.S. (2003). Dynamic assessment of cognitive
modifiability. Jerusalem: ICELP Press.

Jensen, H. R. (1980). Bias in mental testing. New Y ork: Free Press.

Joint Committee on Testing Practices (1988). Code of fair testing practices in education. Washington,
DC: Author.

May 2013 15 Vol. 10. No. 5.



International Journal of Instructional Technology and Distance Learning

Joint Committee on Testing Practices (2004). Code of fair testing practices in education. Washington,
DC: Author.

Kozulin, A. (1998). Psychological tools: A sociocultural approach to education. Cambridge, MA:
Harvard University Press.

Kozulin, A. (2003). Psychological tools and mediated learning. In A. Kozulin, B. Gindis, V.S.
Ageyev, and S.M. Miller (Eds.), Vygotsky’s Educational Theory in Cultural Context (pp. 15-
38). Cambridge: Cambridge University Press.

Kunnan, A. J. (2000). Fairness and justice for all. In A. J. Kunnan (Ed.), Fairness and validation in
language assessment (pp. 1-14). Cambridge: Cambridge University Press.

Kunnan, A. J. (2004). Test fairness. In M. Milanovic and C. Weir (Eds.), European language testing
in a global context (pp. 27-48). Cambridge: Cambridge University Press.

Kunnan, A. J. (2010). Test fairness and Toulmin's argument structure. Language Testing, 27(2), 183—
189.

Lantolf, J. P., and Thorne, S. L. (2007). Sociocultural theory and second language acquisition. In B. V.
Patten and J. Williams (Eds.), Explaining second language acquisition (pp. 201-224).
Cambridge: Cambridge University Press.

McNamara, T. F. and Roever, C. (2006). Language testing: The social dimension. Oxford: Blackwell.

Newman, D., Griffin, P., and Cole, M. (1989). The construction zone: working for cognitive change in
school. Cambridge: Cambridge University Press.

Poehner, M. E., and Lantolf, J. (2005). Dynamic assessment in the language classroom. Language
Teaching Research 9(3). 233-265.

Poehner, M. E. (2008) Dynamic assessment: A Vygotskian approach to understanding and promoting
L2 development. Berlin: Springer.

Poehner, M. E. (2011): Dynamic assessment: Fairness through the prism of mediation. Assessment in
Education, Principles, Policy and Practice, 18(2), 99-112

Rawls, J. (2001). Justice as fairness: A restatement. Cambridge, MA: Harvard University Press.

Saville, N. (2003). The process of test development and revision within UCLES EFL. In C. Weir and
M. Milanovic (Eds.), Continuity and innovation: Revising the Cambridge Proficiency in
English examination 1913-2002 (pp. 57-120). Cambridge: Cambridge University Press.

Saville, N. (2005). Setting and monitoring professional standards: A QMS approach. Cambridge
ESOL Research Notes, 22, 2-5.

Shohamy, E. (2000). Fairness in language testing. In A. J. Kunnan (Ed.), Fairness and validation in
language assessment (pp. 15—19). Cambridge: Cambridge University Press.

Shohamy, E. (2001). The power of tests: A critical perspective of the uses of language tests. London:
Longman.

Shrestha, P., and Coffin, C. (2012). Dynamic assessment, tutor mediation and academic writing
development. Assessing Writing, 17(1), 55-70.

Sternberg, R.J. and Grigorenko, E.L. (2002). Dynamic testing. The nature and measurement of
learning potential. Cambridge: Cambridge University Press.

Velasquez, M., Andre, C., Shanks, T., and Meyer, M. J. (2008). Justice and fairness. California: Santa
Clara University, Markkula Center for Applied Ethics.

Vygotsky, L.S. (1978). Mind in society: The development of higher psychological processes.
Cambridge, Massachusetts: Harvard University Press.

May 2013 16 Vol. 10. No. 5.



International Journal of Instructional Technology and Distance Learning

Vygotsky, L.S. (1986). Thought and language. Cambridge, MA: MIT.

Vygotsky, L.S. (1994). The problem of the cultural development of the child. In R. Van der Veer and
J. Valsiner (Eds.), The Vygotsky reader (pp. 338-354). Cambridge, MA: Blackwell.

Webster’s Ninth New Collegiate Dictionary (1988). Springfield, MA: Merriam-Webster.

Wertsch, J.V. (2007). Mediation. In H. Daniels, M. Cole, and J.V. Wertsch (Eds), The Cambridge
companion to Vygotsky (pp. 178-92). Cambridge: Cambridge University Press.

Willingham, W. W. and Cole, N. (1997). Gender and fair assessment. Mahwah, NJ: Lawrence
Erlbaum.

Xi, X. (2010). How do we go about investigating test fairness? Language Testing, 27(2) 147-170.

About the author:

Afsaneh Baharloo is a PhD candidate in TEFL at Shiraz University, Iran. She obtained her
B.A. and M.A. degrees in English literature and ELT respectively from the same university.

Email Address: baharloo.afsanehl@yahoo.com

Return to Table of Contents

May 2013 17 Vol. 10. No. 5.


mailto:baharloo.afsaneh1@yahoo.com

International Journal of Instructional Technology and Distance Learning

Return to Table of Contents

May 2013 18 Vol. 10. No. 5.



International Journal of Instructional Technology and Distance Learning

Editor’s Note: Techniques developed by advertisers and the motion picture industry to measure audience
response are now widely used for data collection in a variety of disciplines and in education. Clickers and
related devices enable a sampling of knowledge, comprehension and opinion at successive steps of the
teaching-learning process. It requires minor redesign of the lesson for students to interact. It is also a feature
of learning management systems for online learning. The data gathered can be used to guide the teacher
and optimize the pace and depth of learning and to analyze the progress of each individual student.

Audience Response Systems in higher education courses:
A critical review of the literature

Karly C. Good
USA

Abstract

This review explores audience response systems, otherwise known as clicker technology, usage
(and impact) in higher education. Much of the research infers that there are positive effects on
student assessments and student perceptions due to increased engagement through active and/or
peer learning strategies. The findings are encouraging, but show limited depth in terms of
pedagogy while using clicker technology in different disciplines. The quantity and quality of
different question structures influenced student perceptions of technology implementation cost
effectiveness. Studies showed that professional development and continued support helped
alleviate regular occurrences of challenges when using clickers in the classroom. In all, clicker
technology is positively viewed and could be transitioning with the digital age and mobile
devices.

Keywords: audience response system, clicker technology, higher education, technology, educational
technology support, literature review, student perceptions, student engagement, peer learning, active
learning, pedagogy, professional development

Introduction

Educators are looking for ways to integrate interactive learning techniques into their large-size
classes (Caldwell, 2007; Fitch, 2004; Hatch, Jensen, & Moore, 2005; Hoffman & Goodwin, 2006;
Martyn, 2007; Mayer et al., 2009; Office of Information Technology, 2006; Plant, 2007). Many
have turned to clicker technology as an educational tool that allows for scalable active learning
techniques. Student learning is the focus of their instructional approaches; many instructors have
attempted practices that allow the students to have voice and yet break away from public displays
of knowledge.

As with any integrated technology, it takes additional work on the part of the instructor and
students for the system to work. Instructors have learned to integrate more planning at the
forefront of their lectures (Auras & Bix, 2007; Caldwell, 2007; Fitch, 2004; Griff & Matter, 2008;
Hatch, Jensen, & Moore, 2005; Hoffman & Goodwin, 2006; MacGeorge et al., 2008; Martyn,
2007; Menon, et al., 2004; Office of Information Technology, 2006; Plant, 2007) and textbook
publishers have begun to construct question banks to be used with clicker technology (Auras &
Bix, 2007). Students are expected to register their clickers so they are integrated into a system and
instructors are expected to prepare immediate feedback during the lecture. Students learn to
discuss feedback and grades they received due to clicker technology use with their instructors
(Auras & Bix, 2007; Caldwell, 2007; Edens, 2006; Kaleta & Joosten, 2007; Martyn, 2007; Mayer
et al., 2009; Menon, et al., 2004; Office of Information Technology, 2006), and participate in data
gathering events so results of the integration can be written about their experiences.
Dissemination of experiences concludes the cycle of learning by contributing to the community
and increases the knowledge base for technology integration, a worthwhile endeavor.
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This critical literature review explored previous studies found throughout the pre-existing
research. Each study gave a brief history of how they went about integrating the clicker
technology into their course(s), curriculum, department, or university. There was a recurring
need for some sort of support system if the educational technology was expected to be
sustainable. Included in the integration was the process of deciding which of the technologies
available would work best for the particular environment in which it was to be used. Discussions
were held to decide desired factors and comparisons were made among the available technologies
to help the reader understand the context, environment, desires of the instructional practice, and
information that may help the reader to integrate the same system or repeat the research.

The goal of this literature review was to identify current practices, limitations, possible support
techniques, and trends for successful implementation of clicker technology. For Example, in
what situations could clickers help support student learning? When implementation was
complete, things learned from the process was included labeled as ‘best practices’. In order to
fully discuss best practices of technology integration, the context in which the technology was
used becomes the targeted factor (Caldwell, 2007; Edens, 2006; Mayer et al., 2009).

About clicker technology

There are a multitude of aspects that have been the focus of clicker research. The history of
clicker usage seems to be widely varied. Some researchers go back as far as the 1960°s claiming
that response systems were electronic, but the availability of immediate feedback was lacking
(Edens, 2006). During the expansion of this point in the research, it was found that clicker
technologies are not emerging technologies, but ones that were adapting to the digital age, needs
of instructors, and the expectations of the student bodies.

Practical considerations reported in the research

Clicker technologies included infrared, radio communication systems, wireless, and
cellular/internet connections to transmit student selections/responses to the data collection
location. Regularly, software in the collection computer compiled the responses and allowed
communication back to the students. The technology discussed in many of the articles revealed
that the radio frequency (the latest release of clicker technology before mobile usage) was the
most likely to fit instructors’ needs. However, a recent innovation was the use of mobile phone
technology for student response devices, which may be changing the field. Earlier versions of the
infrared clicker technology limited the number of clickers associated with each of the receivers
and was not easy to integrate into classes larger than the receiver could manage (between 30-50
students) (Duncan, 2007; Menon et al., 2004). Radio frequency based technology was used in
classrooms up to 1000 students (Edens, 2006) and seemed the stronger of the choices since 2006
(Caldwell, 2007; Duncan, 2007). In using personal response systems, like any other technology,
it had noted glitches occurring. Errors from technology not working were a major frustration
reported throughout the literature. To lower frustration, it was wise to prepare well ahead of time.
Knowing possible issues and planning ahead seemed to relieve many of the frustrating factors
included in using digital/wireless technology. Because problems were well documented, basic
frustrations should no longer be issues for future users.

Theoretical perspectives that influenced clicker technology

Multiple theoretical perspectives, including, but not limited to, active and generative learning,
adult learning, and social/peer learning, have influenced research on clicker technology.
Generative learning is built on the idea that through active learning techniques (i.e., engagement
and motivation), students can generate their own understanding of the content. Adult learning
also implied that active learning was important for non-traditional learners’ motivation and
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retention. Furthermore, well-practiced clicker technology users found ways to include social/peer
learning in conjunction with the technology. That kept anonymity in place for larger populations,
and allowed students to converse and experience content while generating deeper understanding.

The variety of theories represented in the review of literature showed there were multiple
perspectives and theories that could inform instructors when implementing educational
technology. Previous studies referenced herein stated simply adopting technology would not
result in positive reactions (Office of Information Technology, 2006) was confirmed in most of
the studies. When the use of the technology helped guarantee active and constructively involved
students; improvements were likely (Werner, 2008). However, clicker technology could be
misused (Duncan, 2007). There was no research that specifically determined the impact on
students in clicker-ready classrooms. Results in large lecture classes have shown that questioning,
supported by clickers, positively impacted academic performances (Mayer et al., 2009). Kaleta &
Joosten (2007) stated that one of their research questions focused on student retention and what it
took to accomplish such. In this individual instance operational definitions differed from the
other studies that used ‘retention’ as a cognition-based term rather than an attrition-based term.
The terminology differed, as did the diversity of pedagogical approaches. The Office for
Informational Technology at the University of Tennessee (2006) implied that professional
development and continued support in implementing and continuing to use clicker technology
was most beneficial.

The pedagogical and theoretical approaches found in the literature only scratched the surface of
the key factors that made clicker technology a promising one. The research studies reported in
this literature review failed to adequately conceptualize the complexity of the learning
environment and learner and thus failed to predict how best to utilize clicker technology or to
analyze research studies to determine or describe the underlying pattern of relationships. Each of
these theoretical perspectives compels further discussion below.

Active learning and generative learning techniques

Several of the articles focused on the idea of active or interactive learning as the preferred method
(Auras & Bix, 2007; Beatty, 2004; Caldwell, 2007; Fitch, 2004; Hoffman & Goodwin, 2006;
Martyn, 2007; Mayer et al., 2009; Menon, et al., 2004; Office of Information Technology, 2006;
Plant, 2007) for teaching large lecture courses (Auras & Bix, 2007; Caldwell, 2007; MacGeorge
et al., 2008; Mayer et al., 2009; Menon, et al., 2004). Two theories that represented this line of
thought were known as the active learning theory (Caldwell, 2007; Fitch, 2004; Martyn, 2007;
Office of Information Technology, 2006) and the generative theory of learning (Mayer et al.,
2009). Active learning was a generalized term where the responsibility for learning was given to
the learners by being engaged with the learning process. Active learning was a part of clicker
technology implementation in order for students to have the opportunity to become physically
and/or cognitively engaged with the instruction as it was happening during the course (Mayer et
al., 2009). Learning via the generative theory allows students to develop their own
understanding of the content and how it applied to the larger discipline. Due to the nature of the
generative theory of learning, it was nearly impossible to accomplish without active learning
techniques. In more learner-centered environments, if students were actively engaged in the
learning process they would gain a deeper understanding of the content from the instruction
(Hoffman & Goodwin, 2006; Menon, et al., 2004). It was typical that larger lecture courses did
not integrate pedagogy that engendered such reactions as active learning or generating
connections between personal experiences and the content from the participants. In order for
these theories to be applicable, the classroom teaching methods must have embraced interactive
learning. Personal response systems such as clickers could enable the methods that would
promote such interactions among students and between students and instructors.
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Adult learning

Additional theories were needed to help make clicker technology meet the needs of an array of
student groups. Adult learning theory suggested non-traditional students returning to the
classroom would respond differently to classroom settings and technology than traditional full
time undergraduate students. Adult learners, however, were also in need of active learning
techniques during their coursework and may have been reluctant to participate without autonomy
(Plant, 2007). Plant (2007) goes on to suggest that adult learners are in classroom settings and
continuing to adapt to situations different from a work place environment. At this point in the
literature review it is unclear whether they were applying the adult learning theory to full-time
traditional students or only non-traditional students. Typically, non-traditional students are
referred to as adult learners.

Social/peer learning

Research described students as preferring clicker technology and the anonymity it can provide
because they do not wish to be judged by their peers (Caldwell, 2007; Hoffman & Goodwin,
2006; Martyn, 2007; Stowell & Nelson, 2007). However, when students were allowed to interact
with a larger course anonymously, they regularly turned to their peers to discuss the content
(Auras & Bix, 2007; Edens, 2006). This type of social interaction was not like the observational
learning with which Bandura is associated (1977). It was a better representation of peer learning,
based on the Vygotskian ‘more knowledgeable other’ and ‘zone of proximal development’
principles (1978), and better explained as a collaborative learning process among peers while
discussing the topic at hand.

These actions showed a type of social or peer learning that encouraged peer-mentoring
techniques. Some of the research included instructors that encouraged peer interactions as a part
of the learning process (Duncan, 2007; Plant, 2007). In addition, these same active learning
techniques, through peer interaction, were encouraged to support adult learners. Social/peer
learning was usually brainstorming, mentoring, and learning from peers’ expertise.

Developing knowledge from peers helped students further their academic careers. Those who
were intrinsic learners would have a tendency to learn from other intrinsically motivated students.
A similar statement could be expressed for those who were extrinsically motivated. This
motivation type could imply major differences in student approaches to learning (and thus impact
the teaching style as well). Edens (2006), in a comparison between behaviorally based
approaches and metacognitive-oriented approaches, agrees that the intrinsically motivated
students respond in different ways from the extrinsically motivated students. Depending on the
goals of the course and the characteristics of the students, different teaching methods should be
implemented to support the different types of learners. The research community could benefit
from studies that show such interactions.

Literature review guiding issues

Guiding issues delineated the different research perspectives on clicker technology usage and the
role clicker technology played when teaching different classes and topics. These guiding issues
and examples of research questions identified in the literature review are listed below:

Pedagogical approaches, educational practices, and question structures influenced by vastness of
the learning curve of implementation and differentiation of the disciplines. Example of research
questions are:

How does the additional benefit of using educational technology impact the higher learning
outcomes (Martyn, 2007, pp.72)?
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Will clicker technology increase “...student-teacher interaction, ...deeper cognitive
processing during learning, ...” and “...improvements on exam score in the course” (Mayer
et al., 2009, pp. 53)?

Does the use of clicker technology affect retention of concepts (Plant, 2007; Stowell &
Nelson, 2007; Duncan, 2007)?

Influence of behavioral/cognitive perspectives. Example of research question is:

“Does a pedagogy based on the behavioral perspective of operant conditioning or cognitive
information processing view with a concentration on metacognitive influence achievement”
(Edens, 2006, pp. 166)?

Individual learner differences and the effects on student perceptions. Example of research
question is:

“Do the outcomes of these approaches differ according to characteristics of particular
individuals, such as gender, self-regulation levels, and goal orientation” (Edens, 2006, pp.
166)?

Clarity of expectations to help influence non-cognitive aspects. Example of research questions
are:

“How are other outcomes, such as level of anxiety, class preparation, and attendance
influenced by the way SRS [Student Response System] is implemented” (Edens, 2006, pp.
166)?

Does the use of clicker technology affect student satisfaction (Plant, 2007; Stowell & Nelson,
2007; Duncan, 2007)?

Practical Issues of implementation and limitations of technology. Example of research question
is:

Does the rapid adoption of clickers and the preparation to deal with practical issues of using
new technology influence instructor’s continued use of the technology (Office of Information
Technology, 2006)?

Process used in the literature review

Finding published articles on the use of clicker technology was problematic. Many of the studies
used different terminology in their research and used a multitude of different key terms when
explaining the technology. With more than 25 synonymous terms (see Table 1) found, gathering
enough research to come to generalizable conclusions was tedious.

Table 1
List of synonyms for ‘clicker technology’.

Alternate Names Reference

Audience Feedback Technology MacGeorge et al., 2008
Audience Paced Feedback System Auras & Bix, 2007; Caldwell, 2007
Audience Response System Beatty, 2004; Caldwell, 2007; Edens, 2006; Hoffman &

Goodwin, 2006; Menon et al., 2004; Plant, 2007; Stowell
& Nelson, 2007
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Audience Response Technology
Classroom Communication Systems
Classroom network

Classroom Performance System

Classroom Polling
Classroom Response System

Clickers

Electronic Response System
Electronic Voting System

Group Response System

Handsets

Hyper-active Teaching Technology

Interactive Audience Response
System

Interactive Engagement
Interactive Learning System

Interactive Student Response
System

Key-pads
Learnstar
Peer Response System

Personal Response System

Personal response Unit
Student Response System
Wireless Response System

Zappers

MacGeorge et al., 2008
Beatty, 2004; Caldwell, 2007
Caldwell, 2007

Auras & Bix, 2007; Edens, 2006; Fitch, 2004; MacGeorge
et al., 2008

Menon et al., 2004
Caldwell, 2007; Edens, 2006; Hoffman & Goodwin, 2006

Auras & Bix, 2007; Caldwell, 2007; Edens, 2006; Hatch,
Jensen, & Moore, 2005; Hoffman & Goodwin, 2006;
Kaleta & Joosten, 2007; MacGeorge et al., 2008; Martyn,
2007; Mayer et al., 2009; Office of Information
Technology, 2006; Smith et al., 2009; Stowell & Nelson,
2007;

Auras & Bix, 2007

Caldwell, 2007

Auras & Bix, 2007; Caldwell, 2007
Caldwell, 2007

Auras & Bix, 2007

Auras & Bix, 2007

Auras & Bix, 2007
Auras & Bix, 2007
Auras & Bix, 2007

Caldwell, 2007; Fitch, 2004
Fitch, 2004
Auras & Bix, 2007

Auras & Bix, 2007; Caldwell, 2007; Edens, 2006; Fitch,
2004; Griff & Matter, 2008; Mayer et al., 2009; Office of
Information Technology, 2006

Kaleta & Joosten, 2007

Auras & Bix, 2007; Edens, 2006; Martyn, 2007
Auras & Bix, 2007; Hatch, Jensen, & Moore, 2005
Caldwell, 2007
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The plethora of terminology proved to be a difficult obstacle; once identified, the process of
searching for literature on the most widely used terms was accomplished. Next, the literature was
narrowed to only those using clicker technologies for the classroom, to usability studies working
with automated voting systems, and to practitioner’s articles all published after 2003. Because
there was a wide array of literature types found, practitioner’s articles were included with the
empirical research because it was a typical place of submission for educational technology users
and professionals. Among the resources found, there were a multitude of businesses, educational
institutions, training facilities, etc. using the technology. To narrow the scope of clicker
technology users, this review contains only those studies from higher education, with the
exception of one piece of research focused on usability testing of voting systems. The usability
piece remained in the pool because no article from the higher education field found discussed
systems usability and it was one of the goals of this literature review.

Major findings from the literature review

Current practices, trends of successful implementation, supporting student learning, and
instructional support techniques are discussed throughout the major findings from the critical
literature review. In addition, the limitations and technology advances that may influence current
clicker technology implementation are discussed in the conclusion section.

Pedagogical approaches

Student activities determined by the course designer as interactive and/or generative learning
ranged from regular participation (being attentive) to group discussions during class. The
discussion approach was pedagogically equivalent to the social/peer learning theory. Peer-
mentoring, in conjunction with clicker technology, placed the onus of understanding on the
students and the quality and/or content of their discussions rather than on the teaching methods
and had reports of positive effects on student learning (Auras & Bix, 2007; Edens, 2006).

As a part of active learning techniques, clicker technology could be included because students
were paying attention or fully engaged, anticipating questions to answer. In return, students
received feedback and reinforcements of learning by viewing logical or correct answers (Edens,
2006; Mayer et al., 2009). If questions were followed by logical discussion about the content via
social/peer learning, the students were generating and understanding content-based schemata.
Metacognitive skills were unconsciously being manifested during the discussion process.
Students inherently reflected on what they were learning and if their methods were working
(Edens, 2006; Caldwell, 2007; Hatch, Jensen, & Moore, 2005; Mayer et al., 2009; Office of
Information Technology, 2006; Stowell & Nelson, 2007).

Unfortunately, some instructors used the technology as a tool that helps keep students from
nodding off. In these instances, instructors were using the technology for quizzing rather than
formative feedback and application (Beatty, 2004). This had the tendency to give students
anxiety when using the technology (Caldwell, 2007; Edens, 2006). To reduce the anxiety, it was
suggested that regular feedback follow the questions and the students perceived this feedback as
positive reinforcement (Edens, 2006). Without best questioning techniques, students may not
have received the highest benefit the technology had to offer. In addition, students did not use
one standard process for learning, thus the universal design for learning might better have applied
to instructors’ methods than clicker technology. Students’ learning methods were unique and
needed varied techniques in order to learn (Menon, et al., 2004). The technology had to be
flexible in order to respond to the diversity of learners. Clicker technology could be flexible in
this manner, but that did not imply the technology was being used as such by offering different
types of questions, comparisons, and pre-/post- understanding of concepts. In a review done by
Fies and Marshall (2006), the authors discovered a lack of research on what made up the right
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conditions for using clicker technology. The literature review conducted here was coming to
similar conclusions.

Instructors took a multitude of pedagogical implementation approaches. Those who were only
looking for basic classroom management needs were likely to use the clickers for attendance
only. In response, the students found the clicker to be a waste of resources (Duncan, 2007). They
wanted to know their investment was going to lead toward better academic standing as well as
keeping them engaged during lectures (Caldwell, 2007; Duncan, 2007; Office of Information
Technology, 2006). In order to accomplish this, it was likely the questions used during class time
were stressing mental organization of content (Kaleta & Joosten, 2007; Mayer et al., 2009) by
using higher order thinking and ill-defined question types (Hoffman & Goodwin, 2006; Mayer et
al., 2009; Werner, 2008;). The questions posed were also integrating new knowledge with prior
knowledge, stimulating student-instructor interactions (Mayer et al., 2009), and offering
participation credit rather than points for the correct answers (Duncan, 2007). The question and
response system helped identify times when re-teaching of the concepts were needed for
understanding (Kaleta & Joosten, 2007) and experiencing questions from a specific instructor
helped identify questioning characteristics for application during an exam (Mayer et al., 2009).

Educational practice

As far as educational practice was concerned, clicker technologies could be integrated into
smaller classrooms, large lecture classrooms, or implemented campus wide. This literature
review had articles including each of these integration types. They seem to be a flexible
technology that could be used in a multitude of formative assessments depending on the goals of
the class and the needs of the students and instructors (Caldwell, 2007; Office of Informational
Technology, 2006). Before implementation was pursued, research was needed. The Office of
Information Technology (2006) at the University of Tennessee reported their clicker integration
program would not have been as successful without the importance instructors placed on the
training and supportive aspects of technology integration and follow-up. The authors will
continue providing such support based on feedback from workshop attendees taught in
departmental groups mainly made up of instructors. Providing workshops in this manner
supported different disciplines, as they were likely to approach the use of clicker technology from
different pedagogical perspectives.

Learning how to streamline technology integration before an attempt was made to integrate was
beneficial in both efficiency and satisfaction. If the technology could be integrated with software
with which the faculty was already familiar, efficiency of integration increased and frustration
decreased. Streamlining technology integration has similar affects with students. Levels of
satisfaction have a tendency to decrease as the effort to use the technology increases (Conrad et
al., 2009) and as the cost to students increases. The resulting satisfaction was also directly related
to support systems for technology usage. The better the support system and training, the fewer
reported negative impacts. In large lecture courses where pedagogical and classroom
management challenges occur regularly, instructors should assume and prepare for student
responsibilities to fail once in a while (Martyn, 2007; Menon et al., 2004). Solutions could
include a system where instructors could check out a clicker technology classroom package. The
package might include a laptop with the correct software, receiver, and back up clickers
(Hoffman & Goodwin, 2006). Instructors with students who lose their clickers or their batteries
die would be prepared for and would waste no class time trying to remedy the situation (Duncan,
2007). Since the software must be installed on the computer with the receiver, it would prove
beneficial to any instructor who rarely teaches a large lecture class throughout their career. The
system would help promote active learning as well as educational technology use. It would
encourage instructors (Caldwell, 2007) to continue using more student-centered approaches in
challenging teaching situations.
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Questioning structures

Effective use of clicker technology was presented in several contexts. Research articles and
practitioner’s articles included the best practice techniques of peer interactions (Martyn, 2007;
Mayer et al., 2009; Office of Informational Technology, 2006; Smith et al., 2009; Stowell &
Nelson, 2007; Werner, 2008). Questions could be posed more than once, including a student
interaction between the first and second posting (Kaleta & Joosten, 2007). Students would then
include peer discussions in their thought processes before answering the second time (Caldwell,
2007). Instructors using this method saw more logical answers and attributed the change to a
better understanding, and therefore a better application of the concepts, when they included peer
interactions (Smith et al., 2009). Smith et al. (2009) recorded the number of responses after each
question type and found more students answered the question types they didn’t understand
previously after a peer discussion. This type of higher order thinking and peer interaction
planned with the use of the educational technology made for a flexible, collaborative approach
and was based on constructivist models (Fitch, 2004). The generative learning theory directly
supported higher order thinking by having the student create the connections between past
experiences and knowledge with the content (Mayer et al., 2009) and offering credit for
participation rather than correct answers (Duncan, 2007). The questions helped identify times
when re-teaching was beneficial (Kaleta & Joosten, 2007) and when question types were similar
to those on future exams (Mayer et al., 2009).

Question structure supported student understanding as an immediate formative assessment
allowing the instructor to respond in a meaningful way. Instructors could then assess student
mastery and adjust their lectures and assessments accordingly (Kaleta & Joosten, 2007; Menon et
al., 2004). In addition, instructors found more positive reactions from students if they were
informed of the reasons for using the educational technology (Duncan, 2007).

Navigating the learning curve of implementation

The study by the Office of Informational Technology at the University of Tennessee (2006)
stated, “Standardization was important in helping departmental faculty become proficient (p.5).”
Faculty members were able to mentor each other improving the speed of knowledge
dissemination about clicker technology and pedagogical uses. The implementation process used
here expressed a high level of satisfaction and repeated usage by instructors as well as positive
reactions from students. Department or group implementation with support systems in place
could and should be included on a ‘best practices’ list.

Looking from a curriculum and instruction perspective, many of the instructors have had limited
training on active teaching methods and/or technology to support active learning techniques. The
research including active learning implementation had a high percentage of single semester trials
with no repetition in their study for validation. In other words, there was only one trial of using
clickers throughout a semester. It was difficult to understand the level of impact on student
learning when an instructor was still spending a good portion of time with the technology
learning curve (Office of Informational Technology, 2006) and becoming fluent at integration
without instructional interruption. The results of these pilot studies had a tendency to show
clicker technology was performing miracles in regards to students’ learning and their perceptions
of technology use. Few articles moved past the introduction through the growing pains and
concluded at a confident level of pedagogical integration and classroom implications. Research
at this level was difficult to find (four of the 24 articles included more than two classes
implementing the technology; Hatch et al., 2005; Kaleta & Joosten, 2007; MacGeorge et al.,
2008; Office of Information Technology, 2006). The most valuable information for application
was the need to communicate the plethora of ‘best practices” accumulated to the academic world.

May 2013 27 Vol. 10. No. 5.



International Journal of Instructional Technology and Distance Learning

Differentiated use among disciplines

There were few studies that approached research from a content-driven, pedagogical perspective
to impact student learning. This may have had to do with the fact that most of the research took
place in courses of Science, Technology, Engineering and Mathematics (STEM) and human
behavior rather than core academic courses (see Table 2).

Empirical evidence on the influence of particular pedagogical uses of the technology system on
achievement thus is limited. Moreover, the interaction effects of other variables, such as student
self-regulation and goal orientation with different types of pedagogical approach, are not known
(Edens, 2006, pp.163).

Curriculum and instruction educators may be promoting the use of clickers through practice and
publications. However, this promotion is likely to take place in practitioners’ journals and not in

research and development especially among the disciplines that are not well represented in this

literature review.

On the other hand, in the variety of courses reviewed (see Table 2), the perspective and
methodologies used and the conclusions from the research imply clicker technologies can be
flexible, widely used in the classroom, and cost effective enough to implement in single
classrooms as well as university wide.

Table 2

Courses reviewed for each piece of research.

Reference

Content Area

Auras & Bix, 2007

Edens, 2006

Fitch, 2004

Griff & Matter, 2008
Hatch et al., 2005

Hoffman & Goodwin, 2006
Kaleta & Joosten, 2007
MacGeorge et al., 2008

Martyn, 2007
Mayer et al., 2009
Menon et al., 2004

Office of Information
Technology (2006)

Plant, 2007
Smith et al, 2009
Stowell & Nelson, 2007

Packaging

Psychology

Communication Disorders

Biology, Anatomy and Physiology

Biology, Anatomy and Physiology, Environmental Science
Library orientations

19 un-named disciplines

Communications, Forestry and Natural Resources,
Organizational Leadership and Supervision

Intro Computer Information Systems
Psychology
Medicine

Biology, Biochemistry and Molecular Biology, Chemistry
and Engineering, and Veterinary Medicine

Veterinary Dermatology
Introductory Genetics

Psychology
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Pedagogical methods used in each of the different disciplines reach beyond the basic
understanding of active and generative learning, social/peer learning techniques and adult
learning theories. Because these differences were apparent to college instructors, instructional
designers, and the like, focus on practices within the discipline in conjunction with technology
usage needed to be better disseminated.

Student Perspectives

Students reported positive perceptions that clickers were enjoyable (Caldwell, 2007; Edens, 2006;
Fitch, 2004; Hatch et al., 2005; Hoffman & Goodwin, 2006; MacGeorge et al., 2008; Martyn,
2007; Office of Information Technology, 2006; Stowell & Nelson, 2007;) and engaging (Auras &
Bix, 2007; Caldwell, 2007; Edens, 2006; Fitch, 2004; Hoffman & Goodwin, 2006; Kaleta &
Joosten, 2007; Martyn, 2007; Office of Information Technology, 2006; Stowell & Nelson, 2007).
Students were regularly quoted with the notion clickers were ‘fun’ to use. There are hesitations
in concluding the ‘fun’ factor had anything to do with student retention of content, but it did
imply that student perceptions were positive. There were a few instances where the students
mentioned the motivation to attend class due to the educational technology reduced their desire to
skip class (Kaleta & Joosten, 2007). Instructors were not sure if they should attribute this
phenomenon to the use of clicker technology itself or if it was just the novelty of a new
technology in the classroom (Duncan, 2007).

Either way, the students generally liked using the technology. Their preferences rested with
technology that allowed them to be anonymous to the rest of the class (Caldwell, 2007; Hoffman
& Goodwin, 2006; Martyn, 2007; Stowell & Nelson, 2007). Regularly recognized as a feature of
large lecture courses, student desired to remain anonymous rather than interact willingly with
classmates (Plant, 2007). Anonymous or not, students felt like most of the instructors used the
technology to check on their level of trivial content retention and was inappropriately appreciated
by students. Reports of student perceptions showed evidence of this in their feedback given
during these studies. Students liked the interaction during class, but did not see how it would
positively influence their learning due to the low-level questions being asked (Mayer et al., 2009).
However, those instructors who used the more conceptual building question types found that
students liked understanding the material and were likely to have higher grades and feel more
successful overall in those courses.

Supporting learner differences by identifying at-risk students

As one of the expectations for using clicker technology, students were responsible for registering
their clickers prior to class use. E. R. Griff and S. F. Matter (2008) found a relationship between
grade distribution and the order in which the students registered their clickers. Self-regulation
and student responsibility reached far beyond how students engaged in course content; they were
also reflected in daily activities which met course requirements. Griff and Matter (2008) stated
that other learning techniques regularly implemented with clicker technologies also helped
success rates of at-risk students. It follows that if a technology was already in place to help
identify at-risk students as early as the second week of class, educational institutions would be
employing the data collected by clicker technology to assist in helping them succeed where
possible.

Clarity of instructional expectations

Duncan (2007) stated “... it is essential that you explain why you are using the clickers and what
you expect from the students when they use the clickers (p. 9).” Students responded well to
expectations (Auras & Bix, 2007) and therefore instructor implementation expectations should be
addressed and assessed. Changes (such as expressing expectations) in courses were negligible if
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the clickers were not used regularly and the instructors did not put emphasis on their importance.
Clickers did, however, make a much larger impact with regular use and increased significance
(Duncan, 2007). Duncan (2007) found the classes who used clickers as a substantial part of their
class reported an attendance rate between 80-90%. Those who did not use clickers or did not use
them regularly had attendance rates between 60-70%. There must be expectations and policies
allowing each party to take responsibility for their participation (Auras & Bix, 2007).

Instructors who included expectations in syllabi and class meetings were not certain students
would meet defined expectations. For instance, the students in more than half the cases were
expected to purchase the technology. Once they had the clicker in hand, they needed to register
the clicker with the receiving software. Students were not always responsive on their end of the
expectations (Griff & Matter, 2008). This regularly reflected a negative impact on their grade
(Duncan, 2007). Feedback from the automatic system helped students recognize grading
inconsistencies and allowed them to react. This self-regulation, responsibility, and reaction were
particularly positive for those intrinsically motivated (Edens, 2006). Using expectations to
promote the technology was a perfect example of instructors understanding what their student’s
needs were and using the technology in problem-based situations.

In conclusion

Active learning techniques in conjunction with clicker technology seemed to positively impact
student learning. When using social/peer interactions, there was a positive increase (Auras &
Bix, 2007; Edens, 2006) in the generative learning opportunities due to the discussions happening
with peers. Adult learning supported active learning and regular feedback to the students. The
theories discussed in the literature reviewed do positively impact the use of clicker technology
and students’ perception of its use, but is not guaranteed to improve student learning. The results
on student learning were more directly impacted by instructor’s clarity of expectations,
educational practices, questioning strategies, and repeated use of clicker technology to reduce
technical difficulties and instructor/student frustration levels than with the simple use of clickers.
However, it was not clear that studies continued research on positive influences in student
improvement if the instructor gained more practice in technology use over time.

When department or group clicker technology implementation occurred, instructors had
additional support with colleagues as well as with local technology support systems improving
integration techniques. These support systems helped the instructors feel more confident about
the technology implementation and benefited from multiple attempts at using the technology. In
return, the instructors with support systems were able to reduce the amount of frustrations
associated with technology implementation and were likely to continue to use the technology
over multiple terms. Peer-mentoring techniques worked for instructors and students alike.
Engaging in content-based discussions with peers did increase the generation of order and
organization, and resulted in deeper understandings. With deeper understanding came positive
increases in student learning represented by increased grades. Student grades were one type of
feedback as well as feedback after questions were presented during clicker technology use. In
particular, Kaleta and Joosten (2007) stated that grades in the course did increase and the
qualitative comments followed suit. The conclusion stated that the “...clickers may be a
contributing factor to the increase of grades (p.7).” However, it is believed the technology
encouraged pedagogical change to increase active learning techniques using clickers. These
changes gave more immediate feedback to students learning the content, deepened their
understanding, and, in turn, had a positive influence on student grades. Implementing the
technology without the pedagogical change would not have resulted in the same positive impacts.

Differentiation in questioning helped support student learning. Importance was given to question
structures using differentiated learning techniques. Lists of quality question types existed from
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many resources including but not limited to questions encouraging higher order thinking,
integrating old and new knowledge, formative assessment, and exam-like questions. On the other
hand, consistent quizzing during classroom interactions had the tendency to return negative
results in student perceptions.

One way to inform faculty of student needs for clarity of expectations was through training and
support. Sharing knowledge about the clicker technology helped prepare instructors for known
issues, troubleshooting techniques, and anticipated frustration. Depending on the type of
professional development, training can enhance the pedagogical uses across multiple disciples. It
is seldom “...a question of teaching teachers how to use the technology; it’s about teaching them
when and why to use it” (Levin-Epstein, 2000, p.1 cited in Edens, 2006). Once those issues were
worked through, most students appreciated more interactive large class setting than typical large
lecture environments.

Classroom environments and teaching methods differed depending on the discipline. Each
approached the implementation of clicker technology in dissimilar manners because they had
different approaches to pedagogy. Content driven technology choices also differed because of the
discipline in which it was employed. A contributing factor may be that the majority of the studies
included behavioral and hard sciences. At this time, based on the research, findings are
unexpressive of whether or not clicker technology is better suited for behavioral and hard
sciences rather than other disciplines. It was likely that other disciplines may have been
represented in practitioner’s journals. Further exploration of differences in pedagogical
approaches/disciplines and their implementation of technology would be beneficial to the body of
information on educational technology.

Findings from research in application of educational technology in the different disciplines could
help inform students of course expectations. The literature focused on student learning from the
use of clicker technology and not the differences in implementation strategies. However, the most
negative feedback presented was from the technology difficulties due to unpracticed
implementation or inappropriate implementation. Students have explained in qualitative data
their desire to know reasons for implementations and what benefits they may receive in return
(Duncan, 2007). Understanding the purpose behind the technology can drive their positive or
negative reactions to the technology.

Clicker technology might be able to reach beyond impacting student learning for intrinsically
motivated students by being able to assist instructors at recognizing at-risk students earlier. At-
risk students usually displayed extrinsically motivated characteristics; peers and extra facilitation
by instructors usually influenced extrinsically motivated students in a positive manner. If clicker
technology could help identify at-risk students, instructors could help by mentoring those students
and bringing them more opportunities to strengthen their learning.

When instructors did not use the clickers for deeper understanding or use them regularly, the
students had a negative perception due to lack of cost effectiveness and, in turn, had negative
perceptions associated with clicker usage. For positive student perceptions, it was important to
understand that multiple benefits to students were necessary. Though there was little research on
the impact of classroom environments and settings for clicker usage, motivation and engagement
were good reasons to use technology, however, content and student learning should be the main
driving factor.

All of these areas of improvement together should encourage longevity of clicker technology use.
A discussion of longevity is not well covered in the literature and could be a great study for
understanding why there is not much literature available, or why clicker usage may have
declined.
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Limitations of clicker technology

Variables of the implementation of clickers, such as teaching methods, were not taken into
account in conjunction with student learning data. This comparison needed to be tested and
reported (Kaleta & Joosten, 2007). In addition, just under half of the reviewed publications
mentioned there were disappointments due to regular technology problems. Expected technology
issues could have been avoided had instructors done research or attended appropriate clicker
technology workshops ahead of implementation. With plenty of resources noting this as an issue,
it could easily be avoided by short-term preparation and piloted with large-scale integration. One
solution might be to practice with the system during a colleague’s class time. Another resource to
help avoid known complications was to use the institution’s technology support or instructional
design specialists. Support and technology integration specialists often are prepared for teaching
best practices and error reduction techniques to assist new users of educational technology.

The latest in clicker technology

The clicker technology allowed students more interactions with the content-based questions
(Menon et al., 2004) and peers’ perspectives in larger classes. Newer versions of clicker
technologies now have LCD screens where answers can be reviewed and have a keyboard
allowing questions to be typed and projected. These technologies have not been a prominent part
of the review due to their recent induction and increased cost. Students desire technologies that
are easy on their wallets and increase their understanding (Kaleta & Joosten, 2007). Though the
other technology may be better for the students academically, some are too expensive to promote
or implement widely. In addition to being cost effective, students also want technology that is
easy to register and use (Caldwell, 2007; Conrad et al., 2009; Fitch, 2004; Hatch et al., 2005;
Hoffman & Goodwin, 2006; Kaleta & Joosten, 2007; MacGeorge et al., 2008). When fewer
technology glitches occurred and costs were lowered, instructors were more likely to continue
using clickers after studies of the technology concluded (Caldwell, 2007; Martyn, 2007; Mayer et
al., 2009; Office of Information Technology, 2006; Stowell& Nelson, 2007). Instructors
continued use also depended on the amount of support that was supplied with the technology.
There were several cases where support included professional development and training and thus,
were included with the implementation (Auras & Bix, 2007; Edens, 2006; Hoffman & Goodwin,
2007; Kaleta & Joosten, 2007; Office of Information Technology, 2006). The instructors all had
positive reflections from this training the relative ease of integration of clicker technology before
mobile technology was a viable option.

New mobile technologies can now be integrated into clicker technology. However, many require
a higher level of support for bring-your-own-device (BYOD) solutions. These systems might be
cost effective for the students since they already are likely to own the device, and, because of the
variety of devices, they may cause more frustration for the support staff as well as instructors. A
good quantity of literature on BYOD devices is being published now and is a hot topic in
educational technology.

Future research opportunities

Future research opportunities are readily encouraged among educational technologists. As the
technology changes over time, so do the expectations by users. There are several areas where
more research is encouraged to broaden the understanding of clicker technology usage. For
example, identifying at-risk students with clicker registration order could potentially be a huge
breakthrough for students who struggle in large lecture courses (Griff & Mayer, 2008). Other
classroom environments could also benefit from a deeper understanding of how the
characteristics of a classroom or study body might influence clicker usage. In addition,
longitudinal studies could address concerns that might appear after a year or two including the
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durability of the equipment and how often the systems need updating to keep up with evolving
technology.

Separating teaching techniques between disciplines would be great advice to new adopters.
Almost all (90%) of the studies included courses that were either hard sciences or behavioral
sciences (refer to Table 2 above). This leaves a wide area of research open to all other
disciplines. Only one research article concerned itself with the idea that previous literature
mainly covered the STEM courses (MacGeorge et al., 2008). On the other hand, only one of the
pieces of literature reviewed included the actual content objectives covered during research
(Duncan, 2007). These two aspects of the coursework and technology integration left a lot of
areas of interest in need of being examined. It should be the need for understanding complicated
content that drives the use of the technology to help motivate students’ technology usage for
deeper learning.

Last, but not least, is the change that new technologies could promote. New portable electronic
devices are making it ever easier to connect to the Internet and respond to questions presented in
the classroom. What does it take to keep these systems working when all students may be using
different personal mobile devices - due to BYOD initiatives at institutions? Research in this area
may prove the next generation of technology already exists and is taking over what was once
known as clicker technology.

References

Auras, R. & Bix, L. (2007). WAKE UP! The effectiveness of a student response system in large packaging
classes. Packaging Technology and Science, 20, 183-195.

Bandura, A. (1977). Social learning theory. Englewood Cliffs, NJ: Prentice Hall.

Beatty, 1. (2004). Transforming Student Learning with Classroom Communication Systems. EDUCAUSE
Center for Applied Research, 2004(3), 1-13.

Caldwell, J. E. (2007). Clickers in the Large Classroom: Current research and best-practice tips. CBE Life
Sciences in Education, 6(1), 9-20.

Conrad, F. G., Bederson, B. B., Lewis, B., Peytcheva, E., Traugott, M. W., Hanmer, M. J., Herrnson, P. S.,
& Niemi, R. G. (2009). Electronic voting eliminates hanging chads but introduces new usability
challenges. International Journal of Human-Computer Studies, 67(2009), 111-124.

Duncan, D. (2007). Clickers: A new teaching aid with exceptional promise. Astronomy Education Review,
1(5), 70-88.

Edens, K. M. (2006). The Interaction of Pedagogical Approach, Gender, Self-regulation, and Goal
Orientation Using Student Response System Technology. Journal of Research on Technology in
Education, 41(2), 161-177.

Fies, C. & Marshall, J. (2006). Classroom response systems: A review of the literature. Journal of Science
Education and Technology, 15(1), 101-110.

Fitch, J.L. (2004). Student Feedback in College Classroom: A technology solution. Educational
Technology Research and Development, 1, 71-81.

Griff, E. R. & Matter, S. F. (2008). Early identification of at-risk students using a personal response
system. British Journal of Educational Technology, 39(6), 1124-1130.

Hatch, J., Jensen, M., & Moore, R. (2005). Manna from Heaven or “Clickers” from Hell. Journal of
College Science Teaching, 34(7), 36-39.

Hoffman, C. & Goodwin, S. (2006). A Clicker for Your Thoughts: Technology for active learning. New
Library World, 107(9-10), 422-433.

May 2013 33 Vol. 10. No. 5.



International Journal of Instructional Technology and Distance Learning

Kaleta, R. & Joosten, T. (2007). Student Response Systems: A University of Wisconsin system study of
clickers. EDUCAUSE Center for Applied Research, 2007(10), 1-12.

MacGeorge, E. L., Homan, S. R., Dunning, J. B. Jr., Elmore, D. Bodie, G. D., Evans, E., Khichadia, S.,
Lichti, S.M., Feng, B., & Geddes, B. (2008). Student evaluation of audience response technology
in large lecture classes. Education Technology Research Development, 56, 125-145.

Martyn, M. (2007). Clickers in the Classroom: An active learning approach. EDUCAUSE Quarterly, (2),
71-74.

Mayer, R. E., Stull, A., DeLeeuw, K., Almeroth, K., Bimber, B., Chun, D., Bugler, M., Campbell, J.,
Knight, A., & Zhang, H. (2009). Clickers in College Classrooms: Fostering learning with
questioning methods in large lecture classes. Contemporary Educational Psychology, 34, 51-57.

Menon, A.S., Moffett, S., Enriquez, M. Martinez, M. M., Dev, P., & Grappone, T. (2004). Audience
Response made Easy: Using personal digital assistants as a classroom polling tool. Journal of the
American Medical Informatics Association, 11(3), 217-220.

Office of Information Technology (20006). Shifting Gears from Research to Adoption: A pilot study on the
clicker personal response device. Retrieved from:
http://itc.utk.edu/classrooms/clickers/ClickerFinalReport.pdf March 14, 2009.

Plant, J.D. (2007). Incorporating and Audience Response system in to Veterinary Dermatology Lecture:
Effect on student knowledge retention and satisfaction. Journal of Veterinary Medicine
Education, 34(5), 674-676.

Smith, M.K., Wood, W.B., Adams, W.K., Wieman, C., Knight, J.K., Guild, N., & Su, T.T. (2009). Why
Peer Discussion Improves Student Performance on In-Class Concept Questions. Science, 323,
122-124.

Stowell, J.R. & Nelson, J.M. (2007). Benefits of Electronic Audience Response Systems on Student
Participation, Learning, and Emotion. Teaching of Psychology, 34(4), 253-258.

Werner, M. (2008). Audience Response Systems in Higher Education: Applications and cases.
EDUCAUSE Quarterly, (2), 83-84.

Vygotsky, L.S. (1978). Mind in Society. Cambridge, MA: Harvard University Press.

About the Author

Karly Good (kgood@grandview.edu) has been working in instructional
technology since 2003. She is currently the instructional technology
specialist at Grand View University’s Center for Excellence in Teaching
and Learning. She has given presentations at international conferences on
the mentoring of faculty in instructional technology, instructional design,
and pedagogy for blended and online courses. Karly has a B. A. from the
University of Northern lowa in Biotechnology and an M.A.Ed. from Wake
Forest University in Secondary Science Education. She is currently working
on her Ph.D. in Curriculum and Instructional Technology from Iowa State
University.

Return to Table of Contents

May 2013 34 Vol. 10. No. 5.


http://itc.utk.edu/classrooms/clickers/ClickerFinalReport.pdf
mailto:kgood@grandview.edu

International Journal of Instructional Technology and Distance Learning

Editor’s Note: Educational innovations have led to new theories of learning of which connectivism is the
most practical and most comprehensive. This study positions the application of connectivism and learning
theories in response to critics of new technologies for learning and teaching. It also shows how web 2.0 and
social media overcome objections made by critics.

Online learning environments in higher education:

Connectivism vs. Dissociation

Sasha A. Reese
USA

Abstract

Over the last decade, online education has emerged as a way for students and faculty to
collaborate more freely, attain greater flexibility, and utilize new media to learn. The burning
debate lies in whether online educational options are harmful to traditional education or offer
endless benefits necessary to accommodate a 21 century learner. Supporters of virtual learning
environments suggest that 21 century learners require the construction and creation capabilities
offered through Web 2.0 to succeed, while critics suggest that asynchronous interactions are not
engaging and rigorous enough for higher education. A balanced online environment should
provide a blend of both asynchronous and synchronous opportunities, which promote
communication and collaboration among classmates