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ABSTRACT Grade 12 Physical Sciences teachers are not always adequately trained to use laboratory equipment to
conduct experiments. To address this challenge, this study was based on a combination of traditional methods and
technology (a DVD illustrating Physical Sciences experiments) to teach and learn four selected Grade 12 experiments.
Student-teachers (n=18) were prepared and trained beforehand to execute the lessons during their practical teaching
in selected rural schools, while the Physical Sciences teachers (n=18) observed. Before the student-teachers began
the lessons, a pre-test was written by all Grade 12 learner participants (n=250) and the results recorded, but no
feedback was given to the learners. After the lessons (taught over a period of four weeks) the same test was
repeated, assessed and recorded. The results showed that 57% more learners had scored between 50% and 59% on
the repeat test. Student-teachers and teachers then reflected (qualitative data) on the advantages and challenges of
using a DVD teaching aid, revealing inter alia that learners could learn at their own pace; learners were more
confident when interacting during discussions; unclear concepts were clarified; and lessons provided in-depth
training and development not only for Physical Sciences student-teachers, but also for the teachers who had
observed the lessons. This study recommends that visual illustrations of Grade 12 experiments be used in rural
schools to support under-qualified Physical Sciences teachers until they are able to execute experiments on their
own and with self-confidence.

INTRODUCTION

Physical Sciences education in South Africa
clearly does not meet the needs of all learners as
a large number of students in higher education
find it difficult to successfully complete their
first year of university (Jansen 2012a). Accord-
ing to statistics, the Physical Sciences marks of
Grade 12 learners are improving (53% in 2011
and 61% in 2012) (Republic of South Africa Gov-
ernment Information 2013). However, these re-
sults cannot be used to compare learners’ per-
formance over a number of years, as the poor
academic performance of first year students
shows that it is possible that education stan-
dards may have been lowered year after year in
order to pass Grade 12 learners (Jansen 2012b).

The concern in Physical Sciences education
is that, because of growing learner numbers,
class sizes have increased to a learner-teacher
ratio of 1:45 and in some schools even higher
(EduSource Data News 2011). Furthermore,
teachers complain that they cannot conduct the
prescribed Grade 12 experiments because of an
increased work load, a lack of time and a lack of
laboratories and resources (Ker-Fox et al. 2000).
Muwanga-Zake (1998) and Makgatho and Mji
(2006) contradict these statements, saying that

many of these teachers do have equipped labo-
ratories and resources, but are not trained to
conduct the necessary experiments, depriving
their learners of much-needed practical experi-
ence. This may account at least in part for the
poor Physical Sciences results of Grade 12 learn-
ers (Kriek and Grayson 2009). Only 49% of Phys-
ical Sciences teachers are qualified to teach Phys-
ical Sciences and most of those are teaching in
the historically advantaged schools, as few are
willing to move to impoverished rural communi-
ties (Cape Higher Education Consortium (CHEC)
2009; Department of Higher Education and
Training 2010).

It is imperative that under-qualified teachers
in rural areas be creative and find alternative
methods, non-traditional teaching methods to
support their Physical Sciences teaching and
enhance deep learning in their classes. The Phys-
ical Sciences DVD discussed in this article can
be regarded as an aid to help teachers improve
their learners’ Physical Sciences education.

To improve teaching and learning among
Grades 12 Physical Sciences and Mathematics
learners, the Dinaledi Project (consisting of 132
secondary schools) was established in 2001. In
2005, the Dinaledi Project became a pilot project
which aimed to pass 50 000 Physical Sciences
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and Mathematics learners with a qualified and
competent teacher in each class. In 2009,
370 Physical Sciences and Mathematics teach-
ers were trained on content knowledge. This re-
sulted in Dinaledi schools contributing 23% to
the national Physical Sciences and Mathemat-
ics pass rate. However, it proved to have been
merely a short-term intervention, as the pass rate
of Dinaledi schools dropped to 18% in 2010. In
order to provide quality education and improve
results, the “Adopt a School project” funded by
the private sector and the “Action Plan 2014” of
the Department of Education were created (Re-
public of South Africa 2012). In addition, the
curriculum was changed, so that teachers were
provided with prescribed content rather than
having to find their own study material on any
given topic.

The concern of this study is that the present
education system is not able to address all learn-
ers’ educational needs in a fast developing tech-
nological world, especially where Physical Sci-
ences is concerned. Bearing in mind the socio-
context and the digital age in which learners grow
up requires teachers to keep abreast of the new
technological developments and to select ap-
propriate media for both in and out of class ac-
tivities. Some examples may be films, videos, e-
mails, the internet, virtual conferencing, social-
media platforms, iPads, iPods and others, all of
which can be used to support active learning,
encourage learner discussions and explain and
concepts learned in class (Miller 2012).

Because of the abovementioned challenges
hampering Physical Sciences education, a need
was identified for intervention aimed at support-
ing teachers in their efforts to conduct and teach
Grade 12 Physical Sciences experiments in rural
schools. In order to include technology in the
learning environment of learners, a teaching aid
to Physical Sciences teaching was selected,
where a digital video disk (DVD) illustrating
Grade 12 Physical Sciences experiments and tra-
ditional teaching methods were combined to
teach new content.

This teaching aid was decided upon to sup-
port learners’ different learning styles and en-
gage them in active participative learning where
they can discuss and apply the skills they ac-
quire to solve real life problems deriving from
the social context in which they live. Collabora-
tive learning activities supported by technolo-
gy (for example, the DVD) allow for discussions

and debate among peers, where they can clarify
concepts with one another and come up with
possible solutions to problems (Luca 2006).
These interactions among learners and created
assessment activities deriving from learning ac-
tivities enable teachers to determine learners’
individual needs within a learner centered learn-
ing environment (Coryell and Chlup 2007). In-
teraction and assessment can be considered crit-
ical principles for effective learning, as learners
need regular feedback on their learning
activities.

Graham and Valsamidis (2006) and Singh and
Reed (2001) support the selection of a DVD as a
teaching aid to assist learning, indicating that a
combination of both technology and traditional
teaching methods can improve effective deep
learning. Singh (2003) and Serva and Fuller
(2004) elaborate by stating that “face-to-face”
lessons (traditional methods) and technology-
based instruction should be used in a meaning-
ful pedagogical way to attract learners’ interest
and improve their learning and their acquisition
of skills. De Amicis et al. (2011) state that tech-
nology (for example, DVD) can be used to clari-
fy difficult concepts, but should be viewed be-
fore new content is discussed, to provide learn-
ers with an image that they can connect to new
concepts taught.

Traditional instruction can be described as
“face-to face” teacher instruction where the
teacher imparts and discusses new knowledge
according to a prescribed structured curriculum
(usually from a textbook), while technology-sup-
ported methods enable teachers to teach the
prescribed curriculum with the aid of technolog-
ical resources such as a video recorder, DVDs,
internet programmes, digital cameras and Power
Point, to mention but a few.

The use of a DVD (technology) and tradi-
tional methods to illustrate and explain Grade 12
Physical Sciences experiments is supported by
the learning theories of Arnold (2008), Bauer et
al. (2006), Clark (2002), Gagné (1985), Keller
(1987),  Mayer (2000),  Merrill  (1994), Reed  (2001)
and Singh and Zemke (2002), all of whom em-
phasise various elements when using a teach-
ing aid to support learning.

Gagné (1985) argues that support material
(for example, DVD) is the most important ele-
ment of improving the retention and transfer of
learning content to real life applications. Mer-



USING A DVD TO ILLUSTRATE GRADE 12 PHYSICAL SCIENCES 85

rill’s (1994) situational design theory is in agree-
ment with Gagné and indicates that learners
should be engaged in real life problems where
they can apply the knowledge and skills they
have acquired to solve problems. Singh and Reed
(2001), in their situational instruction model, and
Zemke (2002) state that the use of supportive
teaching aids for learning should take place in
the community. While interacting with their
peers, learners can develop certain attitudes,
values, skills and identities in their communities
that will enable them to solve problems relevant
to their needs. Arnold (2008) and Bauer et al.
(2006) comment that learner motivation can in-
crease where relevant learning activities are used.
Thus, every leaning situation requires appropri-
ate real life examples and support material to im-
prove learning.

According to Clark (2002), the significance
of technological support material such as visual
graphics can improve learners’ learning if the
teacher adds relevant educational – and not
merely decorative – graphics to the learning con-
tent. Clark (2002) agrees with Mayer’s (2000) re-
sults, which indicate that learners’ averages can
improve if words are integrated at the bottom of
the visuals displayed on the screen of, for exam-
ple, DVDs. In addition, Keller’s (1987) teaching
principle that graphics should be explained with
audio to improve learning can be considered as
central to an effective leaning approach. This is
because learners still need to engage with the
teacher “face to face” while viewing visual ac-
tivities such as (in this study) watching the DVD.
On the other hand, Merrill (1994) warns that
teachers should refrain from using an overload
of visuals and audio when explaining new con-
tent to learners. For example, overload could
occur if learners have to watch an experiment
and read the text at the same time, whereas the
instructional voice of the teacher or the audio of
the DVD can help them understand what they
are observing.

In this paper, the support of a DVD as a teach-
ing aid, to enhance teaching and learning of
Physical Sciences experiments, is evaluated. The
emphasis is on how student-teachers, Physical
Sciences teachers and Grade 12 Physical Sci-
ences learners experienced the use of this teach-
ing aid and whether it improved the learners’
academic performance.

METHODOLOGY

The research was based on quantitative and
qualitative data and guided by theoretical find-
ings in the literature study. Qualitative data was
gathered from Physical Sciences student-teach-
ers (n=18) from a selected South African univer-
sity and Physical Sciences teachers (n=18) from
18 schools to determine their perspectives on
the use of a teaching aid, the DVD in Physical
Sciences teaching and learning. The schools
were mostly historically disadvantaged schools
situated in the Gauteng (n=4), Limpopo (n=3),
Mpumalanga (n=4) and KwaZulu-Natal (n=7)
provinces of South Africa. The schools in each
province were selected according to the partici-
pating student-teachers’ choices of where they
wanted to conduct their practical teaching.

A quantitative data approach was used where
the pre- and final-test results of Grade 12 learn-
ers (n=250) were compared. This was done to
establish whether traditional methods used in
combination with a teaching aid (in this study a
DVD) by student-teachers to teach and learn
Grade 12 Physical Sciences experiments could
improve learners’ academic results.

The research methodology was based on the
following research question:

What are the advantages and challenges
when Physical Sciences learners view a DVD
that illustrates and explains Grade 12 experi-
ments and the student-teacher/teacher facili-
tates the learning process?

In the research, it was decided to use afford-
able technology such as a video recorder, tele-
vision set and DVD to illustrate Grade 12 Phys-
ical Sciences experiments, since not all schools
are equipped with computers/internet access.

The reason for using a DVD, was to deter-
mine whether combining technology with tradi-
tional teaching and learning methods could im-
prove learners’ Physical Sciences marks. To en-
sure the validity of this study, the participating
student-teachers were trained and prepared in
several lectures on how to use a combination of
technology as teaching aid and the traditional
methods in lessons during their practical
teaching.

The Following Procedures Were Followed to
Train and Prepare Student-Teachers

Because of time restrictions, student-teach-
ers identified four experiments that they experi-
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enced as difficult in Grade 12 Physical Sciences.
The student-teachers selected the following
four experiments for this study: Build a simple
direct current electric motor; the working of a
galvanic or electrochemical cell; electrolysis of
copper (II) chloride; and the reactions of alkanes
and alkanes with bromine. Student-teachers
were then instructed on how to use a video re-
corder – for example how to connect the record-
er to the television and how to pause, record
and play the DVD. The researcher conducted an
example of a lesson using one of the four exper-
iments and illustrating how a DVD can be used
to support teaching and learning.

Student-teachers were allocated to groups
of five each, and four lessons based on the se-
lected Physical Sciences experiments and a work
sheet for each lesson were compiled among
them. After the completion of lessons and work-
sheets student-teachers discussed and changed
the worksheets until one worksheet was con-
structed by all for each experiment. Back in their
groups, student-teachers were issued with pre-
vious Grade 12 Physical Sciences examination
papers in which there were questions relating to
the four experiments and instructed to compile a
test by selecting questions from the different
groups in the papers. They brainstormed and
compiled one test that enabled Grade 12 learn-
ers to think critically and link the question(s) to
the acquired content. Each student-teacher then
had to arrange for a television and a recorder at
the school, and to copy the test and worksheets
beforehand as not all schools can afford copy-
ing facilities.

Executing the Lessons

All student-teachers used the same materi-
als: DVD illustrations, planned lessons, copies
of worksheets and a test to determine if a teach-
ing aid could improve Grade 12 learners’ learn-
ing performance.

The following actions were followed: Before
the lessons, all participants in all 18 schools
wrote the same pre-test to establish their level
of knowledge on the concepts to be taught.
These tests were marked by student-teachers
but learners received no feedback at that stage.

During each lesson the student-teacher
taught the specific content of the experiment
and showed the DVD while explaining certain
concepts. The DVD was paused, replayed and

stopped several times to enable learners to de-
velop critical thinking skills such as analysing
and synthesising information, predicting the
outcome of the experiments and formulating con-
clusions. The Physical Sciences teachers ob-
served all the lessons.

After each lesson, all Grade 12 learners had
to complete a worksheet prepared beforehand
by participating student-teachers. The work-
sheets were assessed and discussed with their
peers and corrections made. This pattern was
followed in all four lessons.

After each of the four lessons, learners wrote
the same test as the pre-test again, to determine
if the lessons supported with a DVD had helped
them make academic progress. The tests were
marked by student-teachers, handed back to
learners and discussed intensively. The results
were recorded by the student-teachers and the
Physical Sciences teachers. The results of the
pre-test and final test were compared to make
findings on learners’ academic performance.

Learners’ pre- and final test results were com-
pared at the end of each practical teaching ses-
sion. Student-teachers combined their learners’
pre- and final test averages in categories of 0-
39%, 40-49%, 50-59%, 60-69%, 70-79% and 80-
100% to establish whether learners’ marks did
improve when technological and traditional
teaching methods were combined.

After the DVD supported lessons a open-
ended question was used to collect qualitative
data from student-teachers and Physical Scienc-
es teachers. Participants had to reflect on the
advantages and challenges of using a DVD to
illustrate Grade 12 Physical Sciences experiments.

RESULTS  AND DISCUSSION

Analysis of the reflections of all participants
and comparisons of Grade 12 Physical Sciences
learners’ pre- and final test results are presented
and discussed below.

Quantitative Data

When the student-teachers returned from
teaching practice they calculated the learners’
pre- and final test results and grouped them ac-
cording to the percentages achieved in both pre-
 and final test. The average results obtained for
the pre-test (n=250) are reflected in Figure 1.
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The pre-test as summarised in Figure 1 illus-
trates the following scores: Of the participating
learners, 108 scored below 39%, 98 averaged 40-
49%, 31 averaged 50-59%, 8 averaged 60-69%, 3
averaged 70-79 % and 2 averaged more than
79%. It was shocking to observe that 44% of the
learners scored below 39%.

Figure 2 illustrates that learners received
much higher scores in the final test than in the
pre-test. Of the 246 participants (four learners
were absent during the final test), the majority
scored between 50 and 59% (n=94), whereas in
the pre-test the scores had peaked at the 0-39%
level (n=108). It was pleasing to note that the
final test showed an overall improvement in all
categories, of which the 50-59% level was the
highest (n=98), followed by the 60-69% (n=43)

category, where results had improved by 36%.
Fewer learners obtained less than 40% (n=32)
compared to the pre-test, where 108 learners had
scored less than 40%. In the category of 50-59%
there was an overall increase of 57.4 %. It was
noteworthy that 38 learners’ marks had improved
from the 50-59% category to 60% and higher.

The quantitative data showed a positive im-
provement from the pre-test to the final test. This
may have been because the DVD had clarified
certain concepts, or that the pre-test had pre-
pared them in terms of what they should focus
on during experiment lessons. However, accord-
ing to the quantitative data not all learners ben-
efitted from the DVD supported lessons, as stu-
dent-teachers pointed out that seven of their
learners had not shown improvement between
the pre-test and the final test.

Fig. 1. Pre-test results of Grade 12 physical sciences learners

Fig. 2. Final test results of Grade 12 physical sciences learners
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Qualitative Data

At the end of the teaching and learning of
lessons using the DVD as a teaching aid, and
after the final test had been written, assessed and
recorded, student-teachers (instructors) and
Physical Sciences teachers (observers) reflected
on their experiences and completed the same re-
flective open-ended question on a questionnaire:

What are the advantages and challenges
when Physical Sciences learners view a DVD
that illustrates and explains Grade 12 experi-
ments and the student-teacher/teacher facili-
tates the learning process?

The most frequently occurring responses of
participants (student-teachers and Physical Sci-
ences teachers) were grouped together in the
themes set out below. Positive and negative re-
flections were kept separate.

Positive Reflections on the DVD
Supported Lessons

A Technology Resource to Help Clarify
Physical Sciences Concepts

According to 83% of the participants the
DVD had been a major source of assistance to
them, as they were able to pause and replay the
video to explain and point out difficult concepts
in the experiment at any time during the lesson
and to explain complex concepts.

It was noted that the video illustrated exper-
iments in a well-organised, step by step way,
from beginning to end, in a short period of time,
which makes it easy for learners to understand
the experiment.

A Support Method for Learners Facing
Learning Barriers

Several participants (n= 12) stated that learn-
ers facing learning barriers could be helped by
pausing the video, explaining unclear concepts
and allowing learners to replay the DVD after
school in their own time.

A few teachers (n=6) saw the opportunity of
using the DVD to enable learners to work at their
own pace. Learners could watch the experiment
over and over again until all concepts were clear
to them.

Revision of Experiments

Here the positive responses were overwhelm-
ing, as most participants (n=22) felt that the DVD
had been a significant help in revising the exper-
iments and preparing learners for tests or exami-
nation in a short period of time. Naturally, these
responses can be linked to the fact that curricula,
teaching, revision and the conducting of experi-
ments alike are all exam-driven and time-driven.

Learners’ Reasoning Abilities

Many participants (n=15) pointed out that it
was because the learners’ interest in Physical
Sciences and their cognitive reasoning skills had
improved that contributed to the improvement
of their Physical Sciences result. In contrast, two
student-teachers stated that there had been no
significant differences in some of their learners’
reasoning skills in respect of Physical Sciences.

Learners’ Interest and Motivation

A high number of participants (n=21) reflect-
ed that the video had drawn their learners’ inter-
est, attracted their attention and enabled them
to concentrate for longer than when only tradi-
tional methods were used. In contrast, a few (n=4)
felt that some of their learners had struggled to
concentrate when viewing a DVD and needed
more interaction with the student-teacher.

Applying Concepts to Real Life

A few (n=4) noted that the Physical Scienc-
es DVD provided an opportunity to teach learn-
ers how theories viewed on DVD could be ap-
plied to their daily lives. In the technology-driv-
en world we live in, filled with controversial world
issues as it is, learners need to engage in social-
ly relevant behaviour such as collaborative dis-
cussions with peers, exchanging ideas and to-
gether identifying the best solution to any giv-
en problem.

Promoted Training and Experience

Many of the participants (n=25) noted that
watching the DVD illustrating Physical Scienc-
es experiments actually trained them on how to
conduct the experiments correctly. A number
(n=10) also stated that they themselves had
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actually understood the value of applying the
experiments to their daily lives for the first time.
The Physical Sciences DVD could therefore be
seen as a valuable training session for teachers,
helping them understand the content knowledge
and abstract concepts, thus gaining confidence
in the conducting of experiments.

Improved Understanding of Language

Some of the participants (n=16) indicated that
many learners struggled to learn Physical Sci-
ences when the medium of instruction was En-
glish (their second or third language). Visual pre-
sentations with English explanations of the ex-
periment could help learners understand abstract
concepts better. Using the Physical Sciences
DVD as a medium to visualise new concepts
could help address language barriers, lessening
the effect of poor language proficiency on Phys-
ical Sciences results. In addition, some learners
(n=3) requested that the DVD be translated into
their home language.

Workload of Physical Sciences teachers

Many of the participants (n=23) said that the
DVD could remove extra pressure from them as
they did not need to buy and set up expensive
experiment materials or conduct real experiments.
The author appreciated the honest opinions of
some teachers (n=7) who stated that their experi-
ments were often unsuccessful, which meant that
they were not able to show their learners the final
results of the experiment. This naturally caused
the teachers in question to feel incompetent in
their learners’ eyes and therefore rather to avoid
conducting the necessary experiments.

Developing Learners’ Critical Thinking Skills

A few (n=3) identified the opportunity to de-
velop learners’ critical thinking skills by pausing
the DVD at regular intervals so that learners could
write down what they had observed, predict what
the outcome of the experiment would be and for-
mulate their conclusions. More importantly, learn-
ers could, after viewing the full DVD, correct any
wrong predictions or conclusions.

Encouraging Discussion

According to most student-teachers and
teachers (n=21) mutual assistance and discus-

sions among learners could help them under-
stand concepts from different viewpoints.

Large Classes

Participants pointed out that one of the ad-
vantages of watching a DVD in a large class was
that learners could share in the same emotions –
laughing, crying, fearing, hoping or anticipating
the same things. The collective experience re-
sulting from watching visual material together
as a class can have an immense influence on
teaching and learning in the Physical Sciences
class.

Negative Experiences When Using the
DVD as a Teaching Aid in Lessons

Several participants pointed out possible
challenges related to using a DVD to demon-
strate Physical Sciences experiments:

Not all schools have electricity, making it
impossible for such schools to utilise mod-
ern technology.
Learners cannot always ask questions while
watching the DVD in order to clarify unclear
concepts. The video can therefore not be
viewed without continuous interruptions
from the teacher.
Teachers may encounter discipline problems
during lessons where technology is not
used, as learners might come to expect inter-
esting visual media to attract their attention.
Some participants indicated that schools did
not always have video recorders and televi-
sion screens, so that they had to go and
watch the DVD at a neighboring school. This
took a lot of careful planning, since schools
that have such resources usually have only
one video recorder and one television screen
to share among many teachers.
The Physical Sciences DVDs are expensive
and the school budget does not allow for
the purchasing of such visual material. In-
terestingly, a few of the student-teachers saw
the opportunity to apply their entrepreneur-
ial skills by video-recording all the Grade 12
experiments and selling them to interested
Physical Sciences teachers and learners.
A few teachers (n=3) noted that they taught
large classes, making it impossible to use
the DVD in class as the screen size was too
small to allow clear visibility for all learners
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or to promote interactive participation in
class.
Being deprived of opportunities to actually
do experiments themselves, Physical Scienc-
es teachers and learners alike do not devel-
op the process skills a scientist needs. Re-
public of South Africa (2011) requires the
active involvement of Physical Sciences
learners in hands-on experiences, where they
can formulate hypotheses, make inferences
and draw conclusions.
Nonetheless, despite these challenges, the

majority of participants were of the opinion that
combining technology with traditional teaching
held learners’ interest, clarified unclear concepts
and promoted participation in class.

CONCLUSION

The objective of the study was to establish
if a learning method using traditional instruc-
tional methods and technology (DVD) can im-
prove Physical Sciences learners’ knowledge on
selected Physical Sciences experiments. A pre-
test before the four experiments and final test
afterwards showed that the majority of learners’
marks improved and that the combination of
technology with traditional teaching evoked in-
terest and active participation in class. In con-
clusion, some of the findings indicated that the
preparation, teaching and observing of the four
lessons provided both in-depth training and
development opportunities for Physical Scienc-
es student-teachers and Physical Sciences
teachers alike. Visually illustrated experiments
can therefore be regarded as valuable training
for under-qualified Physical Sciences teachers.

A combination of traditional teachings meth-
ods and a DVD as a teaching aid could be used
to assist under-qualified Physical Sciences
teachers in teaching and learning Grade 12 Phys-
ical Sciences experiments and to explain new
concepts.

Preparing lessons, teaching the content and
observing Physical Sciences experiments on a
DVD developed and trained not only student-
teachers but also the Physical Sciences teach-
ers who observed the lessons. The lessons can
be regarded as valuable training sessions for
teachers to enable them to understand the knowl-
edge content and abstract concepts, and to con-
duct Physical Sciences experiments with more
self-confidence.

Poor language proficiency could contribute
to low Physical Sciences results. English expla-
nations along with the visual presentation of
the experiment can therefore clarify abstract and
unclear concepts for learners for whom English
is their 2nd or 3rd language.

Despite the fact that large classes were point-
ed out as a constraint to achieving better Phys-
ical Sciences results, many participants pointed
out that watching a DVD together in a large class
gives learners the opportunity to share the same
experience in respect of emotional reactions such
as laughter, sadness, amazement, and most of all
knowing – as they discuss difficulties with one
another – that they are not the only ones who
find certain concepts challenging. Previous re-
search indicates that by combining technology
with collaborative learning activities allows learn-
ers to debate and discuss their views among
themselves, clarify concepts with one another
and come up with possible solutions to prob-
lems that they might apply to their lives.

It is argued that DVD illustrations do not
provide opportunities for learners to conduct
the experiments themselves. However, the study
proved that creative teachers can develop learn-
ers’ critical thinking and process skills by paus-
ing the DVD at intervals so as to allow learners
to analyse, synthesise and evaluate the materi-
al, predict the outcomes of the experiment and
finally formulate their conclusions and compare
their predictions to what actually happened.

However, either technology or traditional
methods on its own will not achieve the same
outcome as a combination of these methods.

RECOMMENDATIONS

Using a DVD instead of actually conducting
the experiments concerned can save the teacher
time; is a good resource to use for revision pur-
poses and to prepare learners for tests and ex-
aminations within a short period of time; pro-
vides an opportunity to teach learners how the-
ories viewed on DVD can be applied to their
daily lives; attracts learners’ interest and allows
them to learn at their own pace. Learners with
learning barriers can also work at their own pace
when the teacher pauses the DVD frequently in
order to explain unclear concepts and allows
learners to replay the DVD during school breaks
or after school as needed. This has the advan-
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tage that learners are not bound to a specific
period to master new content knowledge.

The combination of a traditional method
(with the teacher as instructor) and technology
(the DVD) to support new content can improve
learners’ deep learning.

REFERENCES

Arnold SM 2004. Integrating technology in the middle
school:  Years 5-9. Australian Primary Mathemat-
ics Classroom, 9(3): 15-19.

Arnold L 2008. Experiential work-integrated online
learning:  Insights from an established UK Higher
Education Program. Innovate – Journal of Online
Education, 4(3): 5.

Bauer C, Derntl M, Motschnig-Pitrik R, Tausch R 2006.
Promotive activities in face-to-face and technolo-
gy-enhanced learning environments. The Person-
centered Journal, 13(1): 12-37.

Clark RC 2002. The new ISD:  Applying cognitive
strategies instructional design. ISPI Performance
Improvement Journal, 41(7): 8.

Coryell JE, Chlup DT 2007. Implementing e-learning
components with adult English language learners:
Vital factors and lessons learned. Computer-assist-
ed Language Learning, 20(3): 263-278.

De Amicis R, Riggio MP, Girardi G, Piazza M 2011.
Morphology-based macro-scale finite-element tim-
ber models. Computer-aided Design, 43: 72-87.

EduSource Data News 2011. The Education Founda-
tion. From <http: //www.jet.org.za/publications/edu-
source-datanews-2011-issue1.pdf> (Retrieved on 21
January 2013).

Everett J 2008. Sustainability in higher education:
Implications for the disciplines. Theory and Re-
search in Education, 6(2): 237-251.

Gagné RM 1985. The Conditions of Learning and The-
ory of Instruction. 4th Edition. New York:  CBS Col-
lege Publishing.

Graham D, Valsamidis T 2006. A Framework for E-
learning:  A Blended Solution? Current Develop-
ments in Technology-assisted Education. Proceed-
ings of the IV International Conference on Multi-
media and Information and Communication Tech-
nologies in Education (m-ICTE2006):  Current
Developments in Technology-assisted Education.
University of Seville, Seville, Spain, 22-25 Novem-
ber 2006.

Jansen J 2012(a). Opinion Analysis. Vice-Chancellor
and Rector:  University of the Free State. From
<http: //www.pmisa.co.za/documents/Grade_12_
Results_2012.pdf> (Retrieved on 14 June 2013).

Jansen J 2012(b). Skills Universe:  Exploring the New
World of Work. Academic Standards Sub-standard –
Prof Jansen. From <http: //www.skills-universe.com/
video/academic-standards-sub-standard-prof-jans-
en> (Retrieved on 23 November 2012).

Keller JM 1987. Development and use of the ARCS
model of instructional design. Journal of Instruc-
tional Development, 10(3): 2-10.

Ker-Fox G, Jordaan AS, Green WJ, Davids C 2001. The
TRAC Programme in South Africa:  Experiences
and Lessons Learnt. Annual Conference of the Trans-
portation Research Board. Washington, USA, 28-
30 November 2001.

Kriek VJ, Grayson D 2009. A holistic professional devel-
opment model for South African Physical Sciences
teachers. South African Journal of Education, 29:
185-203.

Luca J 2006. Using Blended Learning to Enhance Teach-
ing and Learning. Proceedings of the Eighth Aus-
tralian Conference on Computing Education
(ACE2006) at Darlinghurst University, Australia,
52:  3-4, 16-19 January 2006.

Makgato M, Mji A 2006. Factors associated with high
school learners’ poor performance:  A spotlight on
Mathematics and Physical Sciences. South African
Journal of Education, 26(2): 253-266.

Mayer VJ 2000. Teaching from a global point of view
(excerpt from article of same title first published in
the January 1990 issue of the journal, pp. 47-51).
The Physical Sciences Teacher (Special Millennium
Issue), 67(1): 42.

Merrill MD 1994. Instructional Design Theory. Engle-
wood Cliffs, New Jersey:  Educational Technology
Publications.

Miller W 2012. Collegiate instruction incorporating
mobile tablets. Library Technology Reports, 48(8):
54-59.

Muwanga-Zake WF 1998. Is physical sciences educa-
tion in a crisis? Some of the problems in South
Africa. Physical Sciences in Africa:  Africa’s First
Online Physical Sciences Magazine, 2: 1-15.

Official Home Page of Cape Higher Education Consor-
tium (CHEC). Report of 2009. From <http: //www.
chec.ac.za/reports.html> (Retrieved on 21 May 21
2013).

Official Home Page of Department of Higher Educa-
tion and Training. Report of 2010. From <http: //
www.dhet.gov.za.> (Retrieved on 13 April 2013).

Republic of South Africa 2011. Determination of Min-
imum Outcomes and Standards and a National Pro-
cess and Procedures for the Assessment of Learner
Achievement as Stipulated in the National Curricu-
lum Statement Grades R–12. Government Gazette
34600. Pretoria:  Government Printer.

Republic of South Africa 2012. Department of Basic
Education. Curriculum and Assessment Policy State-
ment. Pretoria:  DBE.

Serva MA, Fuller MA 2004. Aligning what we do and
what we measure in Business Schools: Incorporating
active learning and effective media use in the as-
sessment of instruction. Journal of Management
Education, 28(1): 19-38.

Singh H 2003. Building effective blended learning pro-
grams. Educational Technology, 43(6): 51-54.

Singh H, Reed C 2001. A White Paper: Achieving Suc-
cess with Blended Learning. Centra Software. From
<http: //www.centra.com/download/whitepapers/
blendedlearning> and <http: //www.gov.za/.> (Re-
trieved on 10 April 2013).

Zemke R 2002. Who needs learning theory anyway?
Training Magazine, 39(9): 86-88.


