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The aim of this article was to establish whether a biometric fingerprint device can be used to accurately record and improve
active class participation of student teachers when attending lectures on the application of differentiated instruction.
Quantitative and qualitative approaches were used to collect data. In the quantitative study a student-teacher class (n = 180) of
a university in South Africa participated during the second and third semesters of the academic year. The quantitative data
consisted of the number of student teachers’ active participations recorded using a biometric fingerprint device and data from
the second and third semesters were compared. Results were obtained from the calculated number of active participations for
which student teachers were rewarded “class bucks” for quality comments. Although class bucks were awarded in both the
second and third semesters, the number of student teachers who were actively involved in discussions increased by 18% in the
third semester (when biometric fingerprint scanning was implemented). After the completion of their training course, a
qualitative approach followed, where participants (n = 36) reflected (through responses to open-ended questions) that they still
desired more practice and examples to help them create differentiated activities. It was evident that more activities for practical
experiences should be created where student teachers could use various forms of assessment, adjust content, select suitable
methods and media, create a suitable learning environment, and identify their learners’ learning barriers and learning
preferences to create and apply differentiated activities in the classroom.
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Introduction

In South Africa, a developing country with abject poverty, students enter higher education with diverse needs;
low English language skills levels; insufficient teaching and learning resources; and a lack of confidence to
actively engage in class (Banya, 2005; Lauder, Brown & Ashton, 2008). These challenges are bound to seriously
hamper students’ progress if academic institutions are unable to provide sufficient resources; measure and monitor
class attendance and participation vs. absenteeism; identify positive patterns of high commitment, academic self-
discipline, and active (and interactive) class participation vs. negative patterns of low commitment (Lee, Kelly &
Edwards, 2006). Adding to these challenges, lecturers teach a diverse student corps and large classes where student
teachers attend lectures as passive receivers of content with limited interactive class engagement.

Chylinski (2010) and Sautter (2007) argue that active class participation in a differentiated class setting is
considered significant for enhancing students’ interest and their ability to understand, apply, and retain content.
Tomlinson (2015) concurs, emphasising the importance of significant training in how to implement differentiated
instruction. In addition, Gregory and Chapman (2007) found that once qualified and trained in differentiated
instruction, most teachers still opt to use teacher-centred methods. Holz and Lessing (2002) elaborate by stating
that lecture-centred instruction could contribute to the inability of most student teachers to create differentiated
learning activities for their classes once they have qualified as teachers.

Furthermore, Delisle (2015) points out that student teachers do not always experience the reality of large
class sizes, lack of planning time and resources, and a loaded workload during their teacher training sessions.
Hence, to assist students in staying motivated, they could spend a longer period at practical teacher training
sessions to experience and solve the challenges they might encounter once they qualify as teachers. On the other
hand, Tomlinson (2015) argues that differentiated instruction is not about large class sizes and a lack of resources,
but the ability to adapt to limitations, and present content and tasks in ways that respond to the interests and needs
of learners. Therefore, to improve the education system over time, student teachers not only need training on
applying differentiated instruction, but should also be able to continuously adapt to education and technology
changes and stay abreast of learners’ needs and interests.

Lomofsky and Lazarus (2001) indicate that most teachers feel unprepared and inadequately trained to include
learners in differentiated instruction. Williams (2007) adds that teachers who are not well equipped to apply
differentiated instruction can fail to include learners with learning barriers in class activities, simply because they
lack the skills to do so. Moreover, Williams, Olivier and Pienaar (2009) emphasise the need for effective teacher
training on how to adjust content, manage examination-driven curricula, and create differentiated activities and
assessment methods according to the diverse learning needs of learners. Most teachers are currently not effectively
trained to create effective, differentiated teaching activities (Hall, Vue, Strangman & Meyer, 2014).

In my experience, student teachers tend to be passive receivers of content when attending lectures on
differentiated instruction. To ensure that they do not experience the same situation in their classes once they have
qualified as teachers, they need to experience and engage in active participation activities so that they are confident
to apply these methods in their own teaching.
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In response to the need for effective teacher
training in differentiated instruction, | therefore de-
cided to enhance such student-teacher training and
to encourage student teachers’ active class participa-
tion by using an extrinsic reward tool. Various stud-
ies have indicated contradicting findings concerning
the effects of rewards (extrinsic motivation) on stu-
dents’ intrinsic motivation, behaviour, and the en-
hancement of their interest in the subject matter.
Frey and Jegen (2001) and Lepper, Greene and
Nisbett (1973) argue that rewards were found to
have a detrimental effect on intrinsic motivation. On
the other hand, Eisenberger, Pierce and Cameron
(1999) and Gagné and Deci (2005) point out that un-
der positive conditions extrinsic rewards could en-
hance students’ intrinsic motivation. Considering
the advantages and disadvantages of an extrinsic
motivation tool, | concluded that rewards could in-
crease student teachers’ extrinsic and intrinsic moti-
vation.

Therefore, incentives were employed which in-
cluded “class bucks” (a reward system) and a cost-
effective biometric fingerprint device (connected to
auniquely designed software programme) that could
record additional marks for the contribution of note-
worthy comments related to the topic discussed dur-
ing lectures. With this incentive, it was hoped that
all student teachers would engage actively in the lec-
tures on how to create effective differentiated activ-
ities and be able to apply successful differentiated
instruction in their classes after the completion of
their training course.

The aims of this research were
o to determine the effect of using a biometric fingerprint

device on active class participation during student
teachers’ training sessions on how to apply differenti-
ated instruction, and
e to identify the shortcomings in the differentiated in-
struction training sessions presented to student teach-
ers.
In answering the research questions, data was gener-
ated from a quantitative and a qualitative data anal-
ysis to formulate the findings and recommendations
of this study.

Background and Theoretical Foundation

The evolving need for educational, political, and so-
cial transformation, and the rapid changes in the dig-
ital world are changing the environment of basic and
higher education in developing counties (Heitor &
Horta, 2012). South African teachers teach a diverse
population whose needs are not always addressed,
and this results in poor academic performance (Bo-
tha, 2002). Furthermore, their learners grow up in
diverse socio-economic environments, speak differ-
ent home languages (11 official languages), face
various learning abilities and disabilities, and have
different personal interests (Rock, Gregg, Ellis &
Gable, 2008).

Despite the South African inclusion policy of
2001 (Department of Education, 2001), which em-
phasises the application of differentiated teaching
and learning methods to meet the diverse needs of a
multicultural population, not much has changed in
teaching practice. The reason could be connected to
the complexity of creating differentiated learning
and teaching activities in a supportive learning envi-
ronment where learners hail from disadvantaged cir-
cumstances with differences in values and beliefs,
and, to crown it all, are socially excluded (Chataika,
Mckenzie, Swart & Lyner-Cleophas, 2012).

The objectives of differentiated instruction are
to employ a variety of flexible learner-centred teach-
ing methods; create a supportive learning environ-
ment; make physical modifications to the classroom;
modify the curriculum; use differentiated assess-
ment procedures; and apply various supportive
teaching strategies (Smit & Humpert, 2012; Tomlin-
son, 2005).

The importance of differentiated instruction is
emphasised in the teaching theory for effective
learning based on Vygotsky’s (1978) zone of proxi-
mal development (Levy, 2008). According to
Vygotsky (1978), the knowledge and skills that stu-
dents acquire should be slightly above their existing
ability. In addition, Bourdieu’s theory of social cap-
ital for teachers (Bourdieu, 1977) postulates that
teachers should share information with colleagues
and learn from one another when creating differen-
tiated activities. Teachers should also develop the
ability to create differentiated activities and be well
informed about their learners’ needs by gathering
additional information from the learners’ parents
and observations made by learners’ teachers from
previous grades (Tomlinson, 1999). This is done to
ensure that teachers are well informed about their
learners’ learning disabilities, strengths and chal-
lenges and that all learners progress academically
(Chapman & King, 2005). Lawrence-Brown (2004)
adds that differentiated lessons should provide for
learners’ interests and cognitive abilities and set dif-
ferent expectations for individual learners (regard-
ing their strengths and challenges) so that all can be
successful in learning.

Since the 1990s teachers have been trained and
encouraged to present teaching material according to
learners’ learning preferences, including visual, kin-
aesthetic and auditory learning activities (Tomlin-
son, 2015). However, this has meant that gifted
learners have not always been challenged to enhance
their academic performance in a differentiated learn-
ing environment (Delisle, 2015). Goodwin (2008)
elaborates, stating that in teaching practice it may be
difficult to implement differentiation in a heteroge-
neous classroom. Willis and Mann (2000) also state
that teachers experience differentiated instruction
negatively as it requires more lesson planning and
longer instruction time than a traditional lesson. De-
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spite these negative experiences, research by Tom-
linson (2015) positively indicates that, with sus-
tained support, teachers can develop the necessary
attitudes and skills to provide differentiated instruc-
tion that is both diverse and academically rich.

For training teachers effectively to apply suc-
cessful differentiated instruction in schools, the
learning environment in higher education should
aim to ensure that student teachers acquire and de-
velop the required skills and knowledge (Johnson,
2009:11). The sharing and application of effective
examples (demonstrations by the lecturer, students’
own practical examples, mock classes, toolkits,
tricks of the trade, and others) could contribute in
developing student teachers’ skills and knowledge.
Fox, Vos and Geldenhuys (2007) believe that effec-
tive teacher training can be enhanced by encourag-
ing active student-teacher involvement in the learn-
ing process. Teaching student teachers in large clas-
ses contributes to the development of passive receiv-
ers of knowledge and an inability to discuss and ex-
change ideas on multi-cultural aspects encountered
in teaching practice (Nawaz, Pervaiz, Korrani &
Azhar-ud-din, 2009:164). This could prevent stu-
dent teachers from acquiring sufficient knowledge
and experience on how to apply differentiated in-
struction in their classes once they have qualified as
teachers.

| posit that ineffective student-teacher training
in differentiated instruction could be linked to stu-
dent teachers’ attendance in large classes where they
are mere passive receivers of content. In such classes
students are often too preoccupied with their own
thoughts to participate in discussions and the appli-
cation of differentiated instruction. Therefore, to en-
courage active participation during lectures, a tangi-
ble incentive, class bucks (the same size as a South
African paper note, bearing a dollar image) were
created as a reward for quality comments and addi-
tional marks recorded for each class buck issued (De
Jager, 2013), using a cost-effective and time-saving
biometric fingerprint device as identification
method when recording marks.

The biometric fingerprint device
Biometric verification is not new. Centuries ago,
people living in the Nile region compared a combi-
nation of physiological characteristics such as scars,
height, and eye colour to identify a person (Astrém,
2007). Champod and Margot (1996) processed the
first computerised algorithm of fingerprints, and by
2001 the probabilities of false match rates in finger-
prints could be evaluated using an electronic device
(Prabhakar, Pankanti & Jain, 2003). The fingerprint
device not only forms part of the requirement for de-
velopment in the modern world to identify human
beings, but it can also be used to record students’
marks accurately (Gills, 2005:2).

Despite the innovative use of a biometric de-
vice and the convenience in terms of data tracking,

some individuals might have been concerned about
their individual privacy and the security of the data
collected. Therefore, students’ fingerprints were
voluntarily captured with their consent. Although
none of the participants objected, it is important to
keep in mind that this might have contributed to stu-
dents’ lack of participation.

Various approaches such as Clicker tools;
PollEverywhere.com; Plickers.com; flashcards;
Breakout Groups/Family Feud Gameshow style and
others could have been used to collect some of the
data. However, in this study the biometric finger-
print device, connected to a unique software pro-
gramme that automatically records extra student
marks, was used to save time when marks were rec-
orded, record marks accurately, record student
teachers’ class attendance, and encourage them to
actively participate in lectures aimed at developing
teaching skills in differentiated instruction.

Research Design

Quantitative and qualitative approaches were used to
collect data. The sample in the quantitative study
consisted of a class of first-year student teachers
(n = 180) who participated in the research during the
second and third semesters of the academic year.
The quantitative data consisted of the number of stu-
dent teachers’ active participations recorded using
the biometric fingerprint device and the compared
results from the second and third semesters. Results
were obtained from the calculated number of active
participations for which student teachers were re-
warded class bucks for quality comments (see Fig-
ures 1 and 2). The quantitative research approach
was used to establish whether the use of a biometric
fingerprint device could record and encourage stu-
dent teachers’ active participation in lectures aimed
at learning how to create differentiated activities.
The results of the second and third semester were
recorded and compared. In addition, all participants
were requested to complete open-ended questions
(qualitative approach) at the end of their academic
course. Twenty percent (n = 36) of these responses
were then sampled, using a distribution of student
teachers’ approaches by selecting the first 12 from
the top, 12 from the middle and 12 from the bottom
of the pile of responses. This was important for gain-
ing student teachers’ reflections on their training ex-
periences in differentiated instruction and to find
possible ways of improving teacher training in the
creation and applying differentiated instruction.

Procedure in Collecting Quantitative Data

Student teachers were encouraged during both se-
mesters to be involved in class activities where they
were taught how to create and apply differentiated
instruction. Active participation in these lectures
was rewarded with class bucks. | designed class
bucks (each the same size as a South African paper
bank note and bearing a dollar image). Student
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teachers who contributed quality comments during
class discussions and activities were awarded a class
buck, which equalled five marks (1%) that were
added to the term assignment mark of the student
teacher concerned. Student teachers’ quality com-
ments included discussions, ideas, examples and
possible assessment questions when constructing
differentiated activities for their majors. Although it
was difficult to establish the level of student teach-
ers’ creative and critical thinking in this study, the
lecturer awarded class bucks according to notewor-
thy student teacher comments and discussions on
how to construct differentiated activities during lec-
tures. As the lecturer was the only one rewarding
student teachers for quality comments, she could ob-
serve expressions of critical and creative thinking by
students from discussions. There was no limit for the
total number of rewards that an individual could earn
in a lesson period. At the end of the second semester
the lecturer manually recorded and calculated the
number of active participations in class.

The third semester was selected to record data
as it was the last semester in which student teachers
attended all classes before they commenced with
their examinations in the fourth semester. During the
third semester, student teachers’ personal infor-
mation (name, student number, cell number, ad-
dress, etc.) as well as a scanned fingerprint image
were captured on the data system. After each lecture,
every student teacher who received class bucks for
active participation in class handed his/her class
bucks back to the lecturer and swiped his/her fingers
on the biometric device, which automatically added
five marks (1%) to his/her marks. At the end of the
third semester, the class-buck percentages were cal-
culated at the press of a button on the computer.

During both semesters student teachers were
encouraged to be involved in class activities by re-
warding them with class bucks for active participa-
tion. The difference was that during the third semes-
ter the biometric fingerprint device was applied to
automatically record active participation on the data
system.

The recorded numbers of student teachers who
were awarded class bucks for active lecture partici-
pation during the second and third semesters were
compared. The comparison of the number of active
participations during lectures was done to establish
whether the accurate recording of active participa-
tion in large classes could improve student teachers’
engagement in lectures. The importance of active
engagement is emphasised in this study as student
teachers are encouraged to ask questions and engage
in discussions to improve their own understanding
of how to create and apply differentiated activities.

The class activities where student teachers had
to actively engage to earn class bucks included the
identification of student teachers’ learning barriers
using diagnostic, formal and informal assessment
techniques; the application of various teaching

methods and strategies; and the creation and appli-

cation of differentiated learning activities. For ex-

ample, during lectures student teachers had to do the
following:

e Create and instruct a differentiated lesson for a
Grade 4 geography class with the following objective:
“Every learner must be able to identify the provinces
of South Africa on a map.”

e Engage in class discussions to show that they could
identify learners’ learning barriers by discussing the
possible observed characteristics of learning barriers.

e Indicate in group discussions how they would deter-
mine their learners’ readiness level, challenges and
strengths, and classify them in groups according to
their academic performance (delayed [0-50%], aver-
age [51-70%] and gifted [71-100%] learners) without
revealing this to them (confidentiality).

o Create three differentiated learning activities for a
Grade 4 class, namely an activity for the delayed
learners, one for the average learners, and another for
the gifted learners. For example:

Activity 1 (for the delayed learners): Provide a drawn
map of South Africa and instruct the learners to colour
in the various provinces with specific colours (green =
North-West Province, yellow = Gauteng Province,
etc.).

Act%vity 2 (for the average learners): Instruct them to
colour the provinces in specific colours and write the
names of the provinces on the map.

Activity 3 (for the gifted learners): Colour, write the
names of the provinces, and insert (and name) the riv-
ers and small towns in these provinces on the map.

Because of the stigma connected to terms “delayed,”
“average” and “gifted,” learners should never know
that the teacher classified them accordingly. Each
learner should be given the option to choose one of
the three activities. To ensure that the gifted learner
does not choose simplified activity 1 (which consists
mostly of lower-order thinking questions) intended
to be selected and completed by the delayed learner,
specific maximum marks are allocated to each activ-
ity. For example, a learner who chooses activity 3
for the gifted learner (higher-order thinking ques-
tions) can achieve the maximum marks of 100%
while for the average learner (activity 2 — combina-
tion of higher order and lower order questions), a
maximum of 70% can be achieved, and for the de-
layed learner (activity 1) a maximum of 50%. Learn-
ers are therefore left with the option to select one of
the three activities that would suit their learning
styles and ensure that they achieve academic suc-
cess.

Throughout the first-year course, the student
teachers were individually encouraged to actively
practice the creation of differentiated activities in
their majors and voluntarily present their activities
to the rest of the class, using the necessary media,
methods, and strategies (visual aids, models, exper-
imentation, etc.) to support their activities. At the
end of the academic year, student teachers were di-
vided into groups of four and instructed to complete
an assignment, creating three differentiated activi-
ties for any content subject of their choice, to present
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the activities to the rest of the class, and to submit
the written assignment for lecturer assessment.

Qualitative Data
Qualitative data was collected to identify the short-
comings in the differentiated instruction training
sessions of student teachers. The following open-
ended questions were posed to first-year student
teachers after the completion of the lectures on dif-
ferentiated instruction at the end of the third semes-
ter.

e Question 1: Did the class bucks and the fingerprint de-
vice recording encourage your active participation in
lectures? Give reasons for your answer.

e Question 2: Are you able to create differentiated ac-
tivities? If not, why do you experience a lack of read-
iness?

e Question 3: Do you learn more when actively involved
in the lesson, from peer presentations and discussions,

Second semester results

creating differentiated activities on your own, or from
feedback of your lecturer? Please give reasons for
your answer.

e Question 4: Reflect (metacognition) and indicate how
you want to be trained to create and apply differenti-
ated activities successfully?

e Question 5: What suggestions can you make on how
to train student teachers to create differentiated activ-
ities successfully?

These questions were posed, not only to identify

what student teachers still did not understand about

the application of differentiated instruction, but also
for me to reflect on my lectures. Reflection enabled
me to revisit concepts that were unclear.

Data Analysis, Results and Discussion
Quantitative Data

The collected quantitative data from the second se-
mester is reflected in Figure 1.
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Figure 1 Class bucks earned during the second semester

The results show that only 29% (n = 52) earned
class bucks for the first lecture. | also detected that
37% of the student teachers were absent from the
first lecture. The low attendance in respect of the
first lecture could have been related to poverty (i.e.
not enough money for transport from outlying areas
to campus). By the second lecture, class attendance
improved (money for transport was available) and
active class participation increased to 36% (n = 65).
By the third lecture active class participation had
risen to 38% (n = 68). The high participation may be
linked to student teachers’ awareness of the test
scheduled for the subsequent period. After the writ-
ten test, at the fourth lecture, student teachers’ active
class participation increased to 42% (n = 76). This

may be because they were anxious to receive feed-
back on the written tests and poor test marks may
have motivated them to actively participate in class
to improve their marks by earning class bucks.

The fifth and sixth lectures indicated that stu-
dent teachers’ active participation attendance had
gradually dropped to 56% (n = 101). This could be
connected to the upcoming recess, and the fact that
students living far away from the campus had al-
ready left for home. It follows that active participa-
tion could also be related to class attendance.

It was interesting that class attendance for the
first lecture in both semesters was the same, proba-
bly due to student teachers experiencing financial
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constraints regarding transport. In comparing the re-
sults of the first lecture, participation (36% [n = 65])
was surprisingly higher in comparison with the re-
sults in the second semester (29%). The reason may
be that student teachers were motivated to attend lec-
tures as they were aware that a fingerprint device
would be used to capture and record their attendance
and active participation. During the second lecture,
student teachers’ active involvement in class discus-
sions increased to 42% (n = 76), which might be
linked to some of the students experiencing the use
of the new technology as exciting. The increase in

Third semester results

active participation may also be contributed to the
additional percentage that was immediately added to
their marks. Immediate feedback/results are im-
portant to inform student teachers where they stand
and at the same time models the value of timely
feedback which they should apply to their own
learners once qualified as teachers. The participation
in the third lecture of the third semester dropped to
34% (n = 42), which may be connected to the fact
that a campus sports day had been arranged for that
same day and not all student teachers attended the
class.

50%

Participation 3rd semester

48%

46%

yaN

44%

VAR

42%

/\
/" \

—m—Participation

Class bucks earned

on | \

34%

32%

30%

1st 2nd 3rd
lecture lecture lecture

5th 6th
lecture lecture

Figure 2 Class bucks earned during the third semester

By the fourth lecture of the third semester ac-
tive class participation had improved to 39% (n =
70). The increase could possibly be related to stu-
dent teachers who were intrinsically and extrinsi-
cally motivated by the ability of the class-buck tool
to help them improve their marks.

Lecture five showed the highest number of
class bucks awarded, namely 46% (n = 83). It could
be an indication that student teachers realised that
their chances to gain extra marks were running out;
that they were more comfortable to participate in
class discussions; that they were motivated to partic-
ipate; or that the lecture content was more interesting
to them. Amazingly, regardless of the upcoming re-
cess, active class participation in lecture six dropped
only slightly to 43%.

When comparing the results for active student
participation during the second and third semesters,
the effect of the fingerprint device was notable, as

active class participation improved by 18%. | also
noted that most of the class bucks were awarded to
student teachers who were failing their course at that
stage, and student teachers with percentages above
70%. This may be because those student teachers
who were failing the course used the active class
participation incentive to improve their marks, while
those averaging above 70% most probably wanted
to raise their marks to the level of a distinction
(75%). Additionally, student teachers might have
experienced the class as interesting and engaging
and were more inclined to participate in their other
classes as well.

Given the improved active participation in
class, it was important to establish whether student
teachers were sufficiently trained and able to apply
differentiated instruction in their classes. Open-
ended questions were posed of which the most fre-
quent answers are quoted below.
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Question 1: Did the class bucks and the fingerprint
device recording encourage your active
participation in lectures? Justify your answer.
Yes, the recording of extra marks inspired me to fo-
cus more in class and participate.
No, I always attend lectures and always participate
in discussions.
Most of the participants (n = 32) felt that the alloca-
tion and recording of marks encouraged them to par-
ticipate in class and group discussions. Nevertheless,
seven student teachers said that it did not affect them
at all, as they always attended lectures and partici-
pated actively in class.

Question 2: Are you able to create differentiated
activities? If not, why do you experience a lack of
readiness?

I am not clear on how to create my own differenti-

ated activities for a lesson.

It is easy when the lecturer assists me.

I am not sure, but when we work in groups, | am

more confident about creating my own activities.

I am able to create differentiated activities.

It is difficult to find ideas that are relevant to my

subject in order to create such activities.
Although some indicated that they were able to cre-
ate differentiated activities, the majority of partici-
pants were not confident about creating activities on
their own and needed the support of their friends and
of the lecturer. Working collaboratively is consid-
ered valuable for student teachers, as they could de-
velop their own styles and confidence in creating
differentiated activities over time.

Question 3: Do you learn more when actively
involved in the lesson and from peer presentations
and discussions on how to create differentiated
activities? Please give reasons for your answer.

I learned more when | actually created my own ac-

tivities.

When | ask questions in class, | can correct my mis-

takes.

When we do group work, | am able to find ideas for

a lesson and create differentiated activities with the

help of my friends.

I learn from students’ presentations of their differ-

entiated activities a lot in class.

Our presentations in class provided me with ideas

on how to create various activities, which | can use

and change to fit my subject content.

The presentations and questions asked in class ena-

bled me to think more creatively when designing my

own differentiated activities.
All participants wanted to be involved in either peer
discussions during group work or to observe exam-
ples of the differentiated lessons presented by their
peers in order to acquire ideas for possible activities.
The majority indicated that they needed their peers
to support them with ideas and they wanted to ask
questions in class. This might be because their peers
could inspire them to be creative, or because they
saw it as an easy way out, or because they were not
always able or willing to think creatively and inno-
vatively.

Question 4: Reflect (metacognition) and indicate
how you want to be trained to create and apply
differentiated activities successfully?

Allow us to practice these activities on a regular ba-

sis.

Provide us with more examples that are based on

our subject content.

Provide practical situations where we have to teach

our classes encountering learning barriers.

Teach us how to select different teaching methods

and strategies that can be used to teach in a differ-

entiated class.

Provide more examples of how content can be bro-

ken down into smaller and simpler sections that

learners can understand, until the lesson objectives

are met.

Allow us to participate in practical activities in

class, to identify the possible different learning

styles and learning barriers of learners and the lec-

turer should guide us in doing so, as mentor teach-

ers do not always know how to create differentiated

activities.

Mentor teachers should be well-trained to assist stu-

dent teachers during practical teaching on how to

create differentiated activities.
Most of the participants suggested that student
teachers should be provided with more examples of
differentiated activities and be given more opportu-
nities to practice these activities in class. Further-
more, responses showed that student teachers
needed more training on how to select suitable
teaching methods, interesting topics, and visual and
other supporting media, as well as more support
from lecturers and well-informed mentor teachers on
how to create differentiated activities in accordance
with diverse learning styles.

Question 5: What suggestions can you make on
how to train student teachers to create differentiated
activities successfully?
Allow us to practice the creation of these activities
on a regular basis.
Provide us with more examples on differentiated ac-
tivities and give us more opportunities to practice
these activities in classrooms.
We should practice on how to use practical exam-
ples, lesson topics of interest to the learners, and
pictures to illustrate unclear content.
Provide more examples of how content can be bro-
ken down into smaller and simpler sections that the
learners can understand, until the lesson objectives
are met.
We should get practical opportunities in class to
identify the different learning styles and learning
barriers of their learners and be guided by the lec-
turer in doing so, as teachers do not always know
how to create differentiated activities.
Mentor teachers should be well trained to assist stu-
dent teachers during practical teaching on how to
create differentiated activities.
Responses showed that student teachers needed
more training on how to select suitable teaching
methods, interesting topics, and visual and other
supporting media, and needed more support from
lecturers and well-informed mentor teachers on how



S8

to create differentiated activities in accordance with
learners’ different learning styles.

The findings from the data, the literature re-
view, and my practical experience in a school for
learners with special education needs informed the
recommendations below on how to train student
teachers to implement differentiated learning activi-
ties in the classroom.

Recommendations

The demand for an educated, skilled workforce in
the emerging economy of a developing country de-
mands various ways to motivate student teachers to
attend classes and participate in class. A biometric
fingerprint device was therefore used not only to
capture student teachers’ personal information and
fingerprint characteristics, but to encourage them to
attend lectures on differentiated instruction, and to
participate in class discussions.

Effective teacher training and active class par-
ticipation of student teachers in differentiated in-
struction are requirements of an inclusive education
system. Although the fingerprint device and class
bucks were initially used to encourage class partici-
pation during student teachers’ training in the appli-
cation of differentiated instruction, it also showed
numerous other advantages for the lecturer. For ex-
ample, it saved time in recording active participation
marks (as the lecturer did not need to record them
manually), marks were available on the system im-
mediately, which encouraged student teachers to be-
come more involved in class discussions in order to
improve their marks, and it provided the lecturer
with an auditable track record of student teachers’
attendance and participation. This strategy was an
accurate, automatic, time-saving way of recording
and tracking both the student teachers’ class attend-
ance and the class bucks they earned (for active par-
ticipation).

Although the biometric fingerprint device
along with the class bucks successfully encouraged
and recorded active participation when learning how
to apply differentiated instruction, the provision of
practical application opportunities cannot be ig-
nored. Therefore, all participants had to individually
compile three differentiated activities for any subject
of their choice. These activities were first voluntarily
presented and discussed in class and finally all par-
ticipants’ activities were evaluated by three examin-
ers and feedback was given to individual student
teachers on how to improve their differentiated ac-
tivities. Theory and practice can never function in
isolation.

While | trained student teachers on how to cre-
ate differentiated activities, | found that most student
teachers were still not able to create their own dif-
ferentiated activities for their classes during practi-
cal teaching. The reason could be linked to the study
that showed that most student teachers who did at-
tend class were passive receivers of content (68%)

while only 32% participated actively in class discus-
sions. As stated above, the low attendance in respect
of the first lecture of the second semester could have
been related to poverty (i.e. not enough money for
transport from outlying areas to campus). Only 12%
of student teachers were not able to attend the first
lecture of the third semester, which may have been
the result of better financial planning or simply be-
cause the student teachers knew that their class at-
tendance would be recorded with a digital device
during the entire third semester. Based on Bour-
dieu’s theory of social capital for teachers (Bour-
dieu, 1977), student teachers should interact with
their peers in class, and share ideas and discourse to
create or modify their own differentiated activities.
The sharing and application of successful case stud-
ies (demonstrations by the lecturer, students’ own
practical examples, mock classes, toolkits, tricks of
the trade, and others) of differentiated learning ac-
tivities can be considered a key element of student
teachers’ training. It is therefore important that a so-
cial and immersive learning environment should be
created during training sessions where student teach-
ers can share creative ideas and information with
their peers and generate ideas on how to create their
own differentiated activities for their major subjects.
To determine whether student teachers are on the
right track, there should be frequent class presenta-
tions where peers and lecturers can critique or learn
from student teachers’ presentations on differenti-
ated activities.

During the training sessions student teachers
should learn how to identify learners’ barriers to
learning. A basic teaching principle can be used to
teach student teachers how to start creating differen-
tiated learning activities. Keeping learners’ diverse
learning preferences, strengths, learning disabilities
and their social contexts in mind, three differentiated
learning activities can be created for a class: an ac-
tivity for delayed learners, one for the average learn-
ers and another for gifted learners. The successful
implementation of differentiated instruction meth-
ods is also dependent on the support of an expert in
the field, well trained teacher mentors, and the
knowledge of parents and other members of the
community.

Conclusion
The research intended to find a solution in address-
ing the challenges of teaching large classes, student
absenteeism, and inactive participation in a develop-
ing country with abject poverty. Therefore, the aim
of this article was to establish whether a biometric
fingerprint device could be used to accurately record
and improve active class participation of student
teachers when attending lectures on how to apply
differentiated instruction.

Student teachers were motivated with class
bucks in both the second and the third semesters.
The fingerprint device was used for the first time at
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the beginning of the third semester, and student
teachers who had earned class bucks had to swipe
their fingerprints to automatically add five marks
(1%) to their semester marks. Student teachers could
now view their marks immediately, whereas in the
second semester they had to wait until the end of the
term for the lecturer to capture all the extra marks
earned through class bucks.

The effect of using the fingerprint device in the
third semester to improve active participation was
compared to the second-semester results where the
device was used. The research findings indicate that
active class participation did improve when using
the fingerprint device and class bucks. Additionally,
student teachers’ feedback was valuable as the open-
ended questions revealed that training should focus
on active student teacher involvement in various as-
sessment techniques that can be employed to deter-
mine learners’ strengths, challenges, and interests.
From the data analysis it became clear that the par-
ticipants in this study needed more practice and ex-
amples to help them create differentiated activities.
It was identified that more meaningful engagement
activities for practical experiences should be created
where student teachers could employ mock classes,
toolkits, tricks of the trade, and others that they have
learnt during their lectures.

Follow-up interviews using purposive sam-
pling of high, average and low achievers could con-
tribute to obtaining a deeper understanding of the
study.

Notes

i Published under a Creative Commons Attribution Licence.

ii. DATES: Received: 24 May 2017; Revised: 31 January
2019; Accepted: 22 May 2019; Published: 31 December
2019.
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