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Abstract‘ ‘

S Persistent under-achievement of technical échba/ students in fhe-hat/bna/ examinations has

greJZn :fc;;]ncern issue to educational stakeholders. Poor teaching strategies was identified as
y € major causes of the menace. Therefore, there is need. to explore fijpped :
classroom strategy on students’ learning outcomes in electrical installation and maintenance
work (EIMW) in technical colleges in Niger State, Nigeria. - The study adopted a quasi-
: ,exper/men{a/ design using pretest, posttest, non-randomised; non-equivalent experimental
- group design. The research was guided by two' research questions with two corresponding
null hypotheses tested at 0.05 Jevel of significance. One hundred and seventy five electrical
students from three technical Colleges were drawn from six technical colleges. From the
three schools,.a school was assigned Experimental Group I which uses Flipped Classroom
‘Audio Instructional Strategy (FCSIS, n = 855tudents), another was assigned Experimental
Group II and used Fijpped Classroom Text Instructional Strategy (FCTIS, n = 30 students),
while the third was assigned Experimental  Group® Ill, used Flipped Classroom Video
Instructional Strategy (FCVIS, N = 60 students). Electrical -Installation and Maintenance
Work Achievement Test (EIMWAT) was used for data collection. The instrument was pilot
tested and data obtained was analysed using Pearson Product Moment Correlation (PPMC)

" coefficient-and 0.91 reliability coefficient was obtainied.’ Descriptive statistics-Mean-and - - - -

. Standard Deviation was used to-answer the research questions. ANCOVA was used to
- analysed the hypotheses at 0.05 alpha level. Findings revealed that students taught EIMW
using FCVIS achieved better than those taught using FCAIS and FCTIS respectively. The

" study also revealed that students taught: EIMW using FCVIS, retained better than their
counterparts in FCAIS and FCTIS, It could therefore be concluded that, FCVIS should be
‘encouraged in instruction delivery to enhance students’ achievement and retention in EIMW

in technical colleges.

Keywords: Flippéd classroom, learning dutcomes, Achievement, Retention, and
| -Electrical Installation and Maintenance Work

Introduction : y . .
Technology advancement is the hallmark of a developed nation, it is also source of pride,
power and economics strength to the nation. Application of technology enables nations to
- provide facilities and infrastructures that improve the quality of life in the modern society.
' - Modern Technology is required for the elevation of nations from consumer nations to;
* producer nations,. from developing nations to developed -nations. Therefore,- modern '
" . technology. needs to be adppted and.nurtured to achieve sustainable national development.
.~ Technological advancement can be enhanced and achieved through the delivery. of
- functional and efficient Technical Education amongst others.. & TR

" Technical Education could”be regarded as the factory for the production of 'the ‘needed
.. technicians and .craftsmen as well as skilled artisans who are. required to turn the- nation’s .
- economy around.- The National Board for Technical Education (NBTE), (2010) asserted that,
-Technical Education programmes-can.- increase "productivity and: significantly improve the
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 fortunes of the unem v oo Ly
youths. Employment chEF:yed, thereby redicing- poverty and” uriemployment amongst the

youth from the streets téonr;i:hzecgnicala.r)eas could be used to arrest the attention of the
L r reby preventing " social vice! i
prevalence in the country (Biose & Adékzla ggtllg? fhem from, Sooei= e oo

Z?rtél:g(ljc?rli gq\l;‘i:dago'.’n curricula are offered-in Technical Colleges for three years: It is also
[ regular collecs. alnge of_lnstltutxons, such as technical instifutes, vocational schools,‘and
o for-‘TEChhica|g Ed polytechnics, colleges-of technology, and universities. The National Board
| ~* " has among it E_Cat'f?n (N‘BTE)‘established_‘_anq_ guided by decree No. 9 of January, 1977,
| - the full o ls oDjectives as tq make recommenidatior’s on the Hational policy n'ecessa'.\ry for
| =k ﬁ evelopment of _vocatlonal and technical education for the training of technicians,
_ craftsmen and .other middle level manpower (NBTE, 2010). - The Board stated that the

National Technical Certificate (NTC) and Advanced National Technical Certificate (ANTC)

(programmes) curriculum in Electrical Installation and-Maintenance Works (EIMW) like many

|
ﬁ ; - skills leadir)g to the production of craftsmen; technicians and other skilled personnel who will
| - be enterprising and self-reliant. ' '

L . Technical college graduates of EIMW are expected to competently render skilled services in

" (a) Domestic and Industrial Installations work; (b) cable Joint and Battery Charging work;
(c)-Solid State Devices and Circuits work; and (d) Winding of Electrical Machines work as
well as maintenance of Electrical appliances. Appropriate competency in these areas
equipped'an individual with the necessary knowledge and skills capable of being utilised on
its own or as a foundation or pre-requisite knowledge for more advanced work in the same
or other fields of study. Each trade when successfully completed can be used for
employment purposes (NBTE, 2010). This noble objective is hoped to be achieved largely

the technical education curricular.

i .. Technical education curriculum emphasises the use of instructional materials and facilities in
Hi . _the teaching and learning of skills, but the: present situation in Nigeria unveils the scarcity
' and inadequate instructional materials in technical and vocational education programmes in
many school. Ogbu (2015) observed that, almost hundred percent of classroom teachers do
"not use films, slides, film strip, overhead projectors, tools, ICT resources, machines and
equipment while teaching technical subjects. These problems consequently lead to poor

other technical subjects (courses) is gimed at providing training and impart the necessary . .

o e through technical -colleges by providing practical-skill training to: the students as spelt-outin. ..

academic_achievement and lack of retention. The flipped learning environments are seen as

unique opportunities for student learning in tackling these challenges.

 The -ﬂipped classroom strategy is basically referred to the idea fthat teaching and explan'ation '

i ~ - would. no longer be done in class but at.home, leaving what was_ previously treated as
" homework to be done in the class time (Lou et al., 2017). At home students participate in
preparation work including watching video:s, PowerPoint’s, ahd completing readings. After
completing the preparation work, students arrive in class ready to start solving problems,

* . Scott, 2015).-Most often; flipped classroom: instructional method are videos based, but it is

opined that other means such as text and :audio based instructional media could generate. o

_ exciting result (Avdic & Rkerblom, 2015). Hence, this study attempts an adoption of three
instructionial media of audio, text and video packages.. - I TP A

"ﬁ:;-isllfsj:n T

Cas it

e e S e T

- analysing text, or investigating solutions. In the flipped classroom, physical presence of the. -
. teacher is not necessary during instructional delivery as instructional materials (models) are
~usually designed, packaged and presented to the students through ICT equipment. Various -
forms of technology could be used to support the flipped classroom approach (Tanner & '
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" ‘Audio instructional appro. : DR TTR . : v :
is ; . pproach can a ) E . . :
_ _through a voicing au ditory devicé ﬁ’orq the learner to access and acquire sound instruction

‘ In the flipped classroom, the lessons would have been
re- ; : 2 s’ i
pre-recorded by the teacher and be given to the students to listen to before the class time

" ~"".‘:‘%rt gsfsu;ts’cion later in the class. In the text instructional approach, a well prepared lesson
| or hard copy) on the subject to be taught would be given to the students to

study before class time for discussion during the lesson period. In the case of the video

~ Instructional approach in flipped classroom, pre-recorded video package on the topics to be

;aught‘ would. be prepared and packaged and later be given'to the studénts to watch at
ome at any time before the class time, while. discussion will be done during class session.

- One of the benefits of these flipped classroom strategies is opportunity to master the

contents of topics as the learners can repeatedly access them over and over. Effectiveness
of- any instructional strategy. is usually measured -through “students’ learning outcome

~ . commonly referred to as students’ achievement and ability to recall what was learnt at latter
- date known as retention. . S '

Statement of the Research Problem L .
- Technical Education is very important jn the life of any nation. In developing countries like
- Nigeria, Technical Education at Technical College level has suffered some setback due to

lack of Technical materials and equipment, A walk into almost any technical school

- classroom, one is expected to see variety ‘of Plug-in-devices, instructional media material

and other tools that would enhance today’s teaching and learning, but this is not the case in
-Nigeria. Federal Ministry of Education (2008) identified some ‘of the factors responsible for
the high failure rate of technical college students in the National Examinations to include
poor teaching methods, poor quality of teaching staff, and lack of well-equipped workshop.
These challenges persist till date as evidently remarked by the National Business and
Technical examinations Board (NABTEB) (2012-2019) Chief Examiner’s Reports on Electrical
Installation and maintenance ‘Work (EIMW). To this end, several researchers like-Gambari -

| and Zubairu (2006), Anunobi (2017), Ellah et a/. (2019) and Thackaberry (2020) among

others, had -worked at improving -these ‘trends by incorporating modern. instructional
technology so as to enhance teaching and learning of technical subjects of which are
yielding impressive results. But, these painstaking efforts focused more on the Basic
Technology at the Junior Secondary School as scanty attempts were made to address these
challenges at the Technical College especially on EIMW which is the hub of modern

' technology. More so, their works were based on traditional classroom, hence, this present

study of flipped classroom strategies are student-centred pedagogies and poised to address
these gaps. T S :

Flipped classroom instruction is one of the modern student-centred strategies-yet to be

entrenched in teaching and learning in schools, particularly technical colleges in Nigeria. If at

all there is any, it is not known by the researcher as at the time of this study. Most studies

. available to the researcher on flipped classroom were either carried out in other parts of the
" “world. or not related to this study. The previous studies known to the researcher also, did

not assess the effectiveness of three: instructional media 'Q_f audio, text and video on
students’ achievement and retention in a single study'as in thi§ present work. In filling these

L ‘identified gaps therefore, this study focuses on assessment cif flipped classroom strategies

on'students’ learning outcomes.in_electrical installation'and maintenance work. in' technical

' . ;olleges in Niger State, Nigeria.

‘Research Questions

The following research ques".tions‘wére raisea to guide the stud.y':' | o »

BE (i) What is the difference in the-mean achievement scores of. students taught EIMW, in .

e
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Tet:hnical ‘.Colleg S usrn " and video

» formats)? g 9 ﬂlpped classroom strategles (audlo text |
~(if). Will there be difference | in- the-mean. retentlon scores of students in EIMW in Technical

Colleges using flipped classroom strategles (aud|o, text and vndeo formatS)’

‘Research Hypotheses ' _ SR
-~ Thefollowing null hypotheses were formulated and tested.at 0, D5 level of significance:
i : _ H01 There is no significant difference in the mean achievement scores of students taught
[ ; ('E:Ill/llw using flipped classroom strategles (audio, text and video formats) in Technical
[ _ . olleges.
: Hoz:  There is no significant dlfference in the mean retention scores of students taught
EIMW using flipped classroom strategles (audlo, text and vndeo formats) in Technical -
Colleges. : v
Research Methodology ! ' _
The research design adopted for this study is a quasi = experlmental design. It is
specifically, a pre-test, post-test, Non-randomised non- eqiuwalent experimental group
. design. The design has three levels of ;treatments namely; Flipped Classroom Audio
Instructional Strategy (FCAIS), Flipped Classroom Text Instructional Strategy, (FCTIS) and
. Flipped Classroom Video Instructional Strategy (FCVIS). The three independent variables
. used are: Audio, Text and Video Instructional packages, -while students’ academic
. achievement and retention were the dependent varlables The research design layout is *
lllustrated in table 1.

Table 1: Research Design Layout . _

~Groups  ~ Pretest - -Treatment - - Posttest . -- Retention-Test-m
Experimental Group I . .0, L X 0, . 03
. . Experimental Group II - 0Oy . X2 ; 0, . O3
i Z-Experimental Group III 0Oy X3 0, ' 05
_ Key
0, - Pretest;

0, - Posttest (Achlevement Test); . ' :
03 - Post-posttest (Retention Test); . ¥
~ X1 = Flipped Classroom Audio Instructional Strategy (FCAIS) Treatment
A ", Xa= Flipped Classroom Text Instructlonal Strategy (FCTIS) Treatment;
"7 X, Flipped Classroom Video Instructlonal Strategy (FCVIS) Treatment

In this study, O; was fi rst administered to the three Groups before treatment, while

Experimental Group I used X;, Experimental Group 2 used X, and Experimental Group 3 used

X3 as treatment. O, was “served. on three groups . after treatment. and O; was later
.. administered ‘and the Groups. FCAIS, FCTIS, and FCVIS . .served  as ‘the .independent
~* variables, while EIMWAT was_the dependent varlables and- used to: determlne students’ .- -
achlevement and retentlon : ; s

* 5 7Populat|on of the Study JEE AR TN :
‘The total population "of thls study encompassed 2 125 students in - aII the six State
- . government-owned Technical -Colleges in Niger State of 20197 2020 Academic Session. The
- target population of the experimental research study comprised of TC 1I electrlcal students :
- of three Techmcal Colleges purposnvely drawn from the six technlcal colleges ' coeow
S . .. : i D X .
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¢ Two research Instruments were used for this stu

- Sample and Sampling Techiiques '
~-The sample is. p of all th ) stude ‘
colleges e s, StUdy Was made up of allthe 175 electrcal students of three technica
oNeges being &n from the six state government. — owned’ technical colleges in Niger
ae: Year th.(p en refe(red to as TC II) was used. The purposive sampling techniques
! this' study based on the objectives of this study. The purposive sampling

- technique was employed to select-the three technical-colleges.used in this study using the
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following criteria: availability of resources, facility and manpower; ‘proximity of the schools

| ;Z;ht:]?zglly Cﬁverag_e and accessibility; topics covered in this study; and equivalence of the
o colleges in terms of ‘being boarding and equivalent composition. Assigning of the
three Government Technical Colleges (GTC) into the various Experimental Groups and
allottl_ng of three flipped classroom strategies is done using simple random sampling of
, balloting. Therefore, GTC, Bida was eventually ‘assigned Experimental Group I for Flipped
Classr'oom Audio -Instructional Strategy treatment (FCAIS),.GTC, Kontagora was allotted
Experimental Group II for Flipped Classroom Text Instructional Strategy treatment (FCTIS)
and GTC, Minna emerged as Experimental Group II for Flipped Classroom Video

Instructional Strategy treatment (FCVIS) respectively.

Table 2: Distribution of the Selected Sample for the Study

Selected . Schools Educational Zone +  .Class population
‘ : ' W Male Female . Total
GTCBida ' . A L 84" 1 ‘ 85
G T. C, Kontagora - C e o F 130 0 .30
.G TC, Minna. . . B .+ - - 60.- 0~ .60
~ Total Sample Size Lo 174 1 175

Source: Examination of the Schools

‘Research Instruments’ ~~ A : ' _ .
dy.- They are treatment instruments and

“ test instrument. The treatment instruments employed comprised of three flipped classroom

~ instructional strategies tagged: FCAIS, FCTIS, and FCVIS.
. which serves as pretest, posttest and retention test after being reshuffled.

Electrical Installation and Maintenance Work Achievement Test (EIMWAT)

Electrical Installation and Maintenance Work Achievement Test (EIMWAT) was developed by
the researcher and used in collecting data for the study. The EIMWAT contains two major
sections (A & B). Section A required the students demographic.data such as name of school,

ction B of the EIMWAT comprised of multiple choice

class, admission number and gender, Se . » ‘
objective questions which consist of 50 items with four (4) options (A - D), with one correct
answer and three distracters. Students were required to indicate the correct answer by

ticking appropriate letter (A - D) that corresponds with the .correctly chosen option for each
" item. The EIMWAT questions generated using the latest guidelines stated in the National

The test instrument used was EAT

Board for Technical Education (NBTE) Curriculum as well as National Business and Technical -

Examinations Board (NABTEB) syllabus for all classes in Nigerian Technical Colleges. The-
- specifications based on Bloom's taxonomy. . ~ .~~~ S AR

The students Wefe' expééte_d Eo ans,we'f all ,'t'he questions which would -prédictably evaluate

the students at, the level of knoWledge,- comprehension, application; interpretation, analysis = -
and evaluation. One mark was awarded for, every correctly answered-question and zero for '

each wrong answer. The maximum obtainable score was 50, while the minimum was zero. -
etention test to the groups. The ~

- The EIMWAT was administered as pretest, posttest and r

. test items were reshuffled after each administration. - -

-t
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. Development of Flipped Classroom Strétegies»

The treatment employed- comprised of three flipped classroom Sprategiés tagged: Flipped

.~ Classroom Audio Instructional Strategy (FCAIS) for. Experimental Group 1, Flipped Classroom

- Text Instructional Strategy (FCTIS) for Experimental Group II.and Flipped Classroom Video

. Instructional " Strategy -(FCVIS) for Experimental Group III. The FCAIS, FCTIS and FCVIS

- treatments were ‘developed and packaged by.the researther with the assistance of

. Syllabus. This includes the following:

© cameraman, ﬁ_lm editors, sound mixers, Educational Technologists and programmers. All the
_three Instructional packages covered the -folr topics taught.in this study. The module .

treated is-winding of electrical machines based on the latest NBTE Curriculum and NABTEB

M Electrical Tools, Equipment and Instruments used in Winding of Electrical Machines;
“(ii) -Statutory Regulations in Electrical Winding Work and General Safety Precautions in

Electrical Workshop. ‘ : : ' ’

(iii) Preparation and Interpretation of simple Wave and Lap Winding Drawings

(iv)-  Skills for dismantling machines for rewinding them. :

In FCAIS, only audio was captured and used as instructional strategy for the'Experimental'
Group 1. The FCTIS was administered on Experimental Group II and only Text was
‘employed. The Experimental Group III made use of FCVIS instructional strategy of which

video instruction was used. The recording and packaging exercises were carried out by the
researcher with assistance of audio recording, films / video recording, sound mixers, ﬁlrr_ls
echnology experts. Various electronic media

editing experts, programmers and educational t ) v
(Laptop computers, Desktop computer, DVD/ Television sets,*Android handset, and'M P 3
among others) were used by the students to access the packages depending on availability

‘and students’ convenience.

Validation of therRe-seal."ch Instruments: . - S T SR
" The research Instruments used for-this study: treatment and test instrument were validated
IS, FCTIS, and FCVIS were validated in.

. separately. The treatment which comprises of FCA
‘three stages (i) Contents Validation by Electrical Technology Experts, (ii) Face Validation by

‘the Programmer and Educational Technology Experts and Field Trial Validation by students.

. The test instrument used was which serves as pretest and posttest after being reshuffled.
" The instrument was assessed based on face and content validations by Electrical Technology

Experts The test instrument was critically assessed for clarity, simplicity and appropriateness

of the topics, suitability-of the content for level of the students, and the extent to which the

content covers the topics intended.. Their suggestions and comments were used to modify

“the test instrument.

The Research Instrument was also pilot tested using intact Class II Electrical Installation and

" Maintenance Work Students of Mamman Kontagora Technigal College, Pandogari, Niger - .

- State. The test was admiinistered once using split-half- method and data obtained was ‘
" analysed using Pearson Product Moment Correlation (PPMC). Reliability test was used to

determine the consistency with which the test measured what it'was intended to measure.

-To determine the reliability of EIMWAT, the scores obtained. was analysed: using Pearson

" Product Moment Correlation (PPMC) coefficient and 0.9096 reliability coefficient was - -
obtained which was considered reliable. - g G o PR
‘Method of Data Collection =~ *,"* .~ -~ 7 o ST e
Within the first week, the researcher personally visited the schools used for this study to
inspect the facilities and equipment, ‘as well seek for the permission of the Authorities -
: ' concerned to use their schools. The staff and students in all selected schools were informed:
.about the objectives; the. modalities and the .procedure involve in using-the instructional

EIEY T TR

- s
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_Pa‘;'fggstr'ari‘ t?ﬁ lesson preseptatidn..At’terf the approval, t':-he_"-r;‘searther used the. second
e the ex N the research assistants, .while'in the third week a pre — test was administered
on the experimental groups using' EIMWAT. This was to ascertain the academic equivalence

- of the students in the groups. For the four consecutive weeks thereafter, treatment were

administered on the. three groups using the flipped classroom through various electronic

- - media (Laptop computers, Desktop cofhputer, DVD/ Television sets, Android handset, ‘and M

P-3 among others) were used by the students to access: the packages depending on
availability; package type and students’ convenience. Immediately after treatment pericd,

W, _EIMWAT was administered to the students in all the groups as the posttest. The posttest
"~ items were distributed with the help of research assistants from each school. The students
- were- given 60 minutes to respond to ‘all questions in .the test. Four weeks -after
adm!nlstekri»ng' of EIMWAT as posttest, the same EIMWAT was reshuffled and re-

- administered to the three groups as the retention test. The, scores obtained from these
pretest, posttest and retention test were recorded, tabulated and subjected to data analysis.
The entire study covered a period of 12 weeks. b :

The data. collected from the administration of the EIMWAT at pretest, posttest and retention
test were collated, marked and subjected to data analysis. The research questions were
answered using Mean and Stahdard Deviation ‘while the hypotheses were tested using
ANCOVA with Statistical Package for Social Sciences (SPSS) version 21, Sidak’s post hoc test
was used to determine where differences exist among the dependent variables of
~achievement and retention. The significance of the various statistical analyses was
ascertained at 0.05 alpha level of significance. The choice of ANCOVA was to control errors
of initial non-equivalent arising from the use of intact classes as subjects for the study.
‘Graphical representations were also used to:indicate the mean gain in scores of the students
-at pretest, posttest and retention tests. , S '

‘Results S S SE

'-Anélyses of Research Quéstions : : ‘ _-'. h , : )
‘The study was guided by two research questions raised in this study. ‘These research
* questions are answered as follow: v : "

Research Question Ongé: What_is the- difference_in the :mean achievement score 6f
-students taught Electrical Installation and Maintenance Work using flipped classroom
strategies of audio, text and video in Technical Colleges? : o

In‘answering. the research question one, mean scores of students in fhe three groups werer '
- analysed using mean and standard deviation and the result is as shown in Table 3. .

Table 3: Pretest and Posttest Mean Gain Scores of Students taught Electrical

Installation and Maintenance Work using flipped classroom strategies of
: audi_o‘,' text and video: c B : : |

Group‘-’-_' - N- . Pretest " Posttest = - .__Mean Gain -
©. . 'Mean SD -~ Mean  SD . ! ~
. Audio . .. 85 1405  2.803 . 4162 . 1.697 2757
oText .- S 301376 -3.078 - 4133 . .935 - 27.57 .
Video =~ 60 . 1405 2931 ' 4547 ' 2.046  31.42

* Table 3'shows the Mean and Standard Deviation,of thé pre st Sind postiadh eceres oF fha
;oS 9 STUVS. L =an. an ndard Deviation, of. pretest and posttest scores of the - -
. students taught Electrical Installation and. Mainténance Work- in Technical Colleges in Niger
: -::lState__u’slmg. Ehpped,Classroo_m'Aud?o’ Instructional Strategy (FGAIS),: Flipped Classroom Text
266 |

'
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"~ Instructional Strategy (FCTIS), and those taught with Flipped Classroom Video Instructional
- -Strategy (FCVIS), The result revealed that the students exposed-to the FCAIS had a mean
score of 14.05 with standard deviation of 2,803 at pretest and the mean score of 41.62 with

~ standard deviation' of 1.697 obtained at posttest. This gives a mean gain of 27.57 for

‘students taught with FCAIS. Similarly, the. results also revealed that the students taught

- using FCTIS have 13.76 as the mean score.with 3.078 as the standard deviation at pretest,
. and 41.33 as the mean score with standard deviation of 0.935 at the posttest. This gives a
-~ .'mean gain of 27.57 for students taught using FCTIS. In the same véin, the results equally -

revealed that the students taught with FCVIS, had mean score of 14.05 with" standard
deviation of 2.931 at pretest and 45.47 as mean score with 2.046 standard deviation of
2.046 at posttest. This likewise gives a mean gain of 31.42 for students taught using FCVIS.

- .From the result; it can be deduced that there is difference between the pretest and posttest
mean scores which accounted for mean gain Scores for the three groups in favour of the -

posttest. This implies that students in all the groups achieved better at posttest than pretest.
However, students taught using Flipped Classroom Video Instructional Strategy had highest

posttest mean score and mean gain score than those in other groups. The graphical -

‘representation of the student achievements in various groups is illustrated in Figure 1.
50 ' ‘ -
| as .
40 .
35
30
25
20

.
p— i - '~ . g

10

Audio : Text ! Video

W Pretest B Posttest

Figure 1: Gréphical Illustration of Achievément Scores Sf Students Téught
Electrical Installation and Maintenance Work using flipped classroom

strategies of audio, textand video . - - -

‘-

Reéearch Question Two: What is the difference in the retention score of students tau-ght .

" Electrical Installation and Maintenance Work using flipped classroom strategies of audio, text
- and video in Technical Colleges? ; ‘ :

“In é_nsw'e'ring' the ré_search question two, the posttest and reteﬁtion test scores of students in
:. Flipped Classroom strategies (Audio, Text, and Video) were analysed .using mean and .
. standard deviation as shown in Table 4. - - : ST S

B T SO

Scanned with CamScanner



-‘«“‘VnalofS': ! S : o ‘
" Jour! cuence,‘ TgcﬁnologY,' Mathematics and Education ‘(Jo's'TMED), 17(1), March, 2021

* rable 4: P and Retenti El e
4 Ta : 'I.g:gflitt?oldaiztﬁdn:il::enMea'n Loss Scores of Students taught Electrical
 audio, ‘text‘and’ s 1ance Wor_k usy'gg ﬂlppgg | classroom strategies of

-

" TGrou R s
o P_ N . ’va.eaPOSttesS; ! Retention ;- . Mean Loss
n .SD - Mean. SsD -
%cciéo .~ 85 4L62 1697 © 4131 1291 031
e 30 4133 ©..935 4123 884 Q10

60 4547 2046 . - . 4472 1,091 0.75

;rl'?:l'it: dShOWS the mean and standard deviation.of the posttest and retention test scores of
e S ents t;lught Electrical Installation and Maintenance ‘Work in Technical Colleges in
~ Niger State using FCAIS, FCTIS, and those taught with FCVIS, The result revealed that the ,
“students exposed to the FCAIS had a mean score of 41.62 with standard deviation of 1.697 |
at posttest and the mean score of 41.31 with standard deviation of 1,291 obtained at |
retention test. This gives a mean loss of 0.31 for students taught with FCAIS. Similarly, the 1
re.sults- also revealed that the students taught using FCTIS have 41.33 as the mean score |
_ Wlth_ 0.935 as the standard deviation at posttest, and 41.23 asithe mean score with standard .

< deviation of 0.884 at the retention test. This gives a mean-loss of 0.10 for students taught 3 !
. . using FCTIS. In the same vein, the results equally revealed that the students. taught with ‘
.. FCVIS, had mean score of 45.47 with standard deviation of 2.046 at posttest and 44.72 as
L mean score with standard deviation of 1.091 at retention test. This likewise gives a mean
. loss of 0.75 for students taught using FCVIS. From the result; it can be deduced that there
is difference between the posttest and retention test mean scores which accounted for mean
loss scores for the three groups.in favour of the posttest. This implies that students in all the
groups achieved less at retention - test than posttest after four-week of posttest
- administration. However, students taught using Flipped Classroom Video Instructional
© -.Strategy had highest tetention mean score, despite their highest'mean loss score than those
‘in other groups. The graphical representation-of the student achievements in various groups

" is illustrated in Figure 2. - e . R o '

46 -

45

44

43 -

42 -
41
| a0 —

39

W Posttest M Retention test -

Figure 2: Graphical Illustration of Retention of Students .Taught- Electrical .
- Installation and Maintenance Work using flipped classroom: strategies
of audio, text and video ' Jae e R
- The following null hypotheses were formulated and tested at 0/05 level of significance: .
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' Hypothesrs one -

There is no signifi cant- dlﬁ’erence in: the ‘mean achrevement scores of students taught

’ -Electrical Installation and- Mamtenance Work usmg ﬂlpped classroom strategies of audio, text

and video in Techmcal Colleges

-In testing hypothesrs one, the achlevement scores- of students exposed to Audio, Text, and

Video were analysed usmg ANCOVA as shown in Table 5.

Table 5: ANCOVA Results of Students Achlevement Scores of Students Exposed to
Fllpped Classroom Strategles (Audlo, Text, and Video)

Type Il Sumef - . -, - =

Source . Squares ~ .Df ___ Mean squar e F Sig.

. Corrected Model  617.915° © 3 T 205.972  68.686 .000
Intercept . 28121.063 | 1  28121.063 9377.623 - .000
Pretest 4411 . 1 4411 1471 227
Treatment , 615.017 -~ - 2 307.509  102.546 .000*
Eror - . 509786 © . 171 2999 -
Total 321136.000 '174 :

Corrected Total 1127700 173

s Slgnlf‘cant at p:< 0.05 :

Table 5 shows the ANCOVA results of the achlevement scores of the three. groups taught
using FCAIS, FCTIS and FCVIS. From the table, the F (2, 171) = 102.546, p < 0.05. This
indicates that there is significant difference in the achievement scores of students in FCAIS,
"FCTIS,.and FCVIS. Hence, hypétheses one’ i3 reJected This reveals-that the treatment has

. .effect on the students’ academic’ achlevement in the three groups. Moreover, Sidak’s post-
" hoc analysis was done to identify the direction of the dlfference among the treatment

~ --groups as shown in Table 6.

Table 6: Sidak Post-hoc AnaIySIs of Slgmf' cant leference on Posttest of Students
Exposed to Flipped Classroom Stratggles (Audio, Text, and Video)
: 95% Confidence Interval

Mean .

M () ~  Difference "~ - ‘lower  Upper
Treatment _Treatment (1-J) Std. Error Sig. Bound Bound

" Audio Text 39 367 641 - =50 1.28

' Video ~-384 292 .000 ,  -4.55 -3.14
Text ~ Audio- -39 367 - .64l . -1.28 .50

: .. - Video .-423" -, ..387 .000 - -5.17 -3.30
Video - Audio - - 384" . . 292 . 000 i 314 455
Lot Text: T 423 . .387 000 : 3.30 517

e —

. w From the Srdak post hoc analy5|s on posttest of the three groups in Table 6 there was no .-
“-. -significant difference’in the achievement mean scores of students in the FCAIS group and

FCTIS group with mean-diff = 0.39, p>0.05 and upper bound of 1.28. There was statlstlcally

_significant difference in the achievement mean score of students in the FCAIS group and

FCVIS group with. mean. difference of 3.84, p<0 05 and upper.bound of 4.55 in favour of

- - ..-students in- FCVIS ‘group. Similarly, .theré was statistically - signifi cant dlfference in ‘the s
" 'achlevement mean score of students in -the FCTIS group and FCVIS group wrth ‘mean . -

‘_-.3;;'2'_’69'" ‘,3.:_ DR
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_':;diffefence"of 4.23, p<0.05  and upper bound of 5 .17' als- 5 '

- rdifferente 4 v .dnd . : 0 ifi favour of students i

~ group- 'I;:I]ls.lmphes.t_hat students taught Eléctrical Installation and Maintenance'Wc:?kZCs}/rfs

. 4F|.lg1pi<?_ppzzsirg|0m VIdEQAIn;tructlonal Strategy_(FCVIS): achieved. better than those taught
with ‘Flipped- Classroom: Audio Instructional Strateqy { *and Fli 5 |

- Instructional Strategy (FCTIS), - o ey .(FCAIS): and thpgd Qlassroom Tegt

~ Hypothesis Two | : R - S :
;rher?l '> 10 significant difference in the mean retention scores of students taught Electrical
Insta gtlon anq ‘Maintenance Work using. flipped classroom strategies of audio, text and
video in Technical Colleges, PR : L

In testing hypothesis two, the retention achievement scores éf students exposed to Audio,
Text, and Video were analysed using ANCOVA as shown in Table 7. '

. Table 7: ANCOVA Results of Students Rétention S'cores.:-in Audio, Text and Video

_Flipped Classroom Strategies -

- - Type TII Sum of o .
Source Squares i Df Mean Square F- Sig.
Corrected Model 484.966° o .3 161.655  135.033 .000
Intercept = - 295180 © . © T 295.180° 246567  .000
Posttest 28.183 © 1. 28183 23542  * .000
Treatment . 111.986 2 - 55993  46.772 .000%
Error 204714 170 1.197

Total 316486.000 175 -

Corrected.Total . . - 689:680 - *174" -

*: significant’at p < 0.05

Table 7 shows the ANCOVA results of the retention scores of students taught Electrical
Installation and Maintenance Work using.flipped classroom strategies of audio, text and
video in Technical Colleges. From the table,.there is significant difference in the retention
mean scores of the students in FCAIS, FCTIS and FCVIS groups at 0.05 level of significance,
F (1,171) = 46.772, p < 0.05. This indicates that there is’ significant difference in the
_retention mean scores of students taught Electrical Installation:and Maintenance Work using
FCAIS, FCTIS and FCVIS. Hence, hypothesis two is rejected. Moreover, Sidak’s post-hoc
analysis was done to determine the direction of the difference among the three ‘groups and

—_ - .

“the result is shown in Table 8. : %

Table 8: Sidak PoSt—hochnalysis of Significant Difference on Retention of
Students Taught Using Audio, Text and Video Flipped Classroom

_Strategies _
i - "‘Mean Différenc'e}’ Std. - T 95% Cpnﬁdence Interval
(1) Treatment(J) Treatment (I-J) . Error  Sig. . Lower Bound Upper Bound
~ 7 Audio Tet - T T 03 247 999 .. .62 .57
.. oVideo . 341" G 1960 <0000 - - i3.88 294
Text Audio: 03 L 2470 999, . .57 g
. Videoo ©© 33" 260-. 0000 . -401 . 276 SR
Video . “Audio.. 34t o960 0007 . o294 - 3gg ..
Text” 0338 (2600 0007 276 o400

LR T e
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£ 7aple-8 shows the Sidak post hoc analysis on retention of students taught Electrical
£ Imstallation-and Maintenance Work using FCAIS, FCTIS and FCVIS. From the Table, there:

" was:no significant difference established between the mean fétention scores of FCAIS and -

- " “conventional teaching method. -

©  FCTIS because the mean difference of -0.03,.(p>0.05) with an upper bound of 0.57 was
. obtained. However, there was statistically significant difference.in-the mean retention scores
of FCAIS and. FCVIS 'with'meah-differencef- of-3.41, p<0.05 Wwith upper bound of 3.88 in
favour of FCVIS, Similarly, there was statistically significant difference in the mean retention
scores of FCTIS and FCVIS with'mean difference of 3.38, p<0.05 with upper bound of 4.01.
_This implies that students taught Electrical Installation and Maintenance Work using Flipped
Classroom Video Instructional Strategy (FCVIS) retained better than those taught with
Flipped Classroom Audio Instructional Strategy (FCAIS) and Flipped Classroom Text
Instructional Strategy (FCTIS). L - '

Discussion L v e _ . Co _
One of the findings of this study revealed: that students taught Electrical Installation and
Maintenance Work using Flipped Classroom Video Instructional Strategy (FCVIS) achleveg
better than those taught using Flipped Classroom Audio Instr_uctiona! Strategy (_FCAIS) and
Flipped Classroom Text Instructional Strategy (FCTIS). This finding Is in accord with Gambari
et al. (2016) who found that there were sighificant differences In thg mean ach|eveme;nt
scores of students taught using Text Only (TO), Text with Narration (TN), Text ywth |
Animation (TA), and Text, Animation with Narration (TAN) in favour of those in TAN Vldeof
. Type Instructional package group. Similarly, “these findings agreed with the ﬁpdmgs of
Dahlgvist (2000) who reported that a picture is better than (a S'OUI"ld) words, an animation Is
better than a still picture and sound is better than silence.’ This was .also supported by
Gambari, Falode, Yaki, Anyanwu and Olatunji (2014) who reported that performance of
students taught geometry with Animated Graphics with Narration and Text performeq better
“than-their countérparts in ‘other' modes of multimedia instruction: The results of this study
likewise supported the findings of Garhbari; Yaki, Gana and Ughovwa (2014) who_ reported
that: students in Text with Animation-with Narration (TAN) multimedia instruction group .
perfbfmed better than their counterparts in the conventional teaching method. This ﬁnding
alséf%greed;with the findings of Adegoke (2010) who found that students in the animation +
. onscreen text + narration (video) perform better than those in animation + on-screen text,
animation + narration (audio) and text only‘group. ]

The findings of this study equally concurs ‘with that of Karbalaei et a/. (2016) who found
_ audio-picture (video) instruction is more effective than text-picture instruction in facilitating -

immediate L2 vocabulary achievement and retention. The 'study also agrees with Bal-.

Gezegin (2014) who found that using video was more effective than using audio, though

agreed that exposure to different kinds of materials such as spoken language, printed text:

or 'visual information all convey the same:message, the way they are comprehended as

input can vary from context to context and from student to student. This finding is in
_ agreement with that of Heo and Choi (2014), who found that student who watched has

“positive relationship with academic achievement than those did not. In addition, the result of
- this findings.is also in line with the results of Sulaiman et a/ (2917) who concluded that, the
*- majority of the students performed better in video media as compared to audio only.

- “However, the findings of this study contradicts that of Gambari et al (2014), \.A./hds}é,re‘é,ults e T

- findings sh"owg'd that thé're_was no statistically significant difference among the achievement: :
of three experimental groups of Animation + Narration (audio); Animation + On-screen Text. -
- .. (text); Animation + Narration -+ On-screen Text (video) experimental groups, but agreed

* .- that.students under multimedia instruction. performed better than their-colleagues in the ' .

RRRE Y RERN O S
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Conclusion

" excitement. It could therefore, be concluded that: -

y

- Theifindings of this present study also contradict that of Yeh and Wang (2003) whose study
-ComPaFEd: the- effectiveness of text instruction, text-picture- instruction, and text - pitture)-, '
-audio: instruction, ‘whose- analysis of their;82 participants’ performance on the posttests
- Indicated that the text-picture instruction-was the most effegtive for vocabulary learning,

“and the text-picture-audio (video) instruction was the least effective. The finding from this

study also revealed that students taught Electrical Installation and-Maintenance Work using.
Fl!pped' Classroom Video Instructional Strategy-(FCVIS) retained- better than those taught
with-Flipped Classroom Audio ‘Instructional Strategy (FCAIS),'and Flipped Classroom Text

Instructional Strategy (FCTIS). The findings of this study is in agreement with that of

Gambari et al (2014) who found that that there is significant difference in retention score of
§t_udept5 t.aught.blology with video-based multimedia instructional packages in which those
in animation + narration + on-screen text (video) groups had better retention than their

-~ colleagues in animation + on-screen text and conventional teaching method. These results

agreed with the findings of Gambari and. Zubairu (2008) and Achebe (2008); Moreno and
Mayer (2000); Tabbers et al. (2004); and Starbek et al.. (2010), who found that students

‘taught genetics with multimedia acquired better knowledge, ‘retention, and improved

- comprehension skills than other groups. '

The design, development-and utilisation : of flippe
teaching Electrical Installation and Maintenance Work in Technical colleges have recorded
significant . landmark s noteworthy achievement were "substantiated in academic
- achievement and retention of students who used the packages. This has thus, generated

d classroom instructional models for

0) The use of flipped classroom instructional strategies "of audio, text and video in
. teaching Electrical Installation and Maintenance Work: in technical colleges were
- “effective, but, the flipped classroom: video strategy was more effective compared to.-

" the other two of flipped classroom audio strategy: and flipped classroom text

" strategy.

(i)~ Students’ ability to retain what was learned after certain’ period of time was .~
*influenced by the nature of instructional media and strategies employed for teaching -
and learning. Therefore, - students :taught Electrical Installation and Maintenance

Work using Flipped Classroom Video:Instructional Strategy (FCVIS) retain better than

those taught with Flipped Classroom Audio Instructional Strategy (FCAIS) and

Flipped Classroom Text Instructional. Strategy (FCTIS).

Recommendations.

- In line with the findings of the research, thei fol']owing‘recommzé"ndations were made:

(i) - Flipped _classroom instructional strategies, particularly, Flipped Classroom Video
. Instructional Strategy (FCVIS should be.used for teaching Electrical Installation and-
- “Maintenance Work at Technical Colleges. This will enable the students to learn at any
- .- location they want, at their convenient time and repeatedly before coming to the: .
 class and participate: actively during: the class _period,- This could eliminate’ the
problem of poor achievement that isidue to attention deficit, poor teaching strategies

and over-populated classes. o ; : ' Sl

“media to enhanice their- academic achlevement and retention in order to improve. -

E (ii)-" i Students should- be exposed to the. use of Flipped Cvl_és'sr”oo'rn'ivs'lith'_ video package'.

their ability level, This will increase students’ retentive memory and consequently.”. -
-achieve better at National TechnicaI'CertiﬁCate examination and for future application . .
of the acquired knowledge.” R L

o
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£ (i) . The use of Flipped Classroom Strategies-are students - centred and learners’
. friendly pedagogies, therefore, fipped classroom ‘sheuld be -encouraged in the
- “instruction delivery to enhance students ach.i_ever_nént} and retention in Electrical -

.~ Installation.at technical college level. B ' :

.. (iv) -+ Inclusion and use of flipped.classroom instruction and other modern technology

=" driven strategies in teacher education should be encouraged by the stakeholders. -
~Thig will help in producing'teachers who will help the shift from teacher-centred
. to student-centred approach of learning to enable students take charge of their-
learning and gather experiences that can help them. achieve and retain what .

" have been learnt.
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