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Pe3sume

Bosen: Mako XemujaTa Kako mpeaMeT € Ipe-
IIyCJIOB 32 CTyIUpame Ha TIOBEKETO MPUPOIHO-
HAYYHH TPOTpaMH Ha YHHWBEP3UTETHUTE, 3aIlu-
IIyBamke Ha CTYJACHTHTE U JOCTUTHyBambaTa BO
jaBHUTE TecTHpama, BKIYUyBajKu T'M JIMIATa
co moceOHU MOTPeOH, cemak, ce MHOTY Cl1abu.
TeperckoTro HabJpyqyBame Ol CTpaHa Ha
MCTPaXyBa4YUTe U CTYUUTE IIOKKYBaaT IeKa
MaTepHjalTiTe 3a HHCTPYKIHMja He Ce JOCTAaIlHU
MaKo ce Ii1aBeH (aKTop.

Ienn: OcHoBHaTa 1en Oelle Aa ce MCTPaKu
COOJIBETHOCTa Ha HOCTAITHUTE HMHCTPYKIMCKH
MaTepyjajiy 3a aKaJleMCKHUTE OCTHIHyBama
Ha yYEeHHUIMTe N0 XeMHja BO CpPeIHUTE Y4H-
JIUIITA ¥ WMIDIMKAI@jaTa Bo 00pa3oBaHUETO
Ha JIMIaTa co MoceOHu noTpedu.

Metonu: VcTpaxxyBameTo € HamlpaBeHO CO
MOMOIII Ha aHKeTeH IpamanHuk. llemokyr-
HHOT Opoj Ha HacTaBHHUIM 10 Xemuja e 86 u
1,180 mocTapy y4eHHLI Off CPENHU YUMIIHUILTA
2 (CC2), omHOCHO YYEeHHI KOW H3ydyBaaT
Xemuja Bo 86 jaBHH CpEeqHH yUIIIUIITA.
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Abstract

Introduction: Although Chemistry is a
prerequisite for studying most science
courses in university, student enrolment
and achievement in public examinations
including those with special needs are very
poor. Field observation by the researchers
and study identified instructional materials
being unavailable as key factor.

Objectives: The primary objective was to
investigate the adequacy of available
instructional —materials for academic
achievement of students in Chemistry in
secondary schools and the implications for
special needs education.

Methods: It is a survey research design.
The population comprised 86 Chemistry
teachers and 1,180 senior secondary school
2 (SS2) Chemistry students in 86 public
secondary schools in the zone.
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IIpumepokoT ce cocroere ox 456 ucmTaHH-
M, o7 Ko 57 Oea HacTaBHHIM 10 Xemuja U
399 6ea mocTapu yYeHHIM Of CpEIHHUTE y4H-
JIMINTA, CEJIEKTUPAH TIPeKy TIoBeke (asu.
WHCTpyMEHTOT 3a coOMpame Ha IOAaTOLTE
Oeme aHKETEH MpAaIIAHUK CO3JafJeH Of
CTpaHa Ha ucTpaxyBauute. Metonor Kponbax
Anda (Cronbach Alpha) Geme npumener Bo
NPECMETYBAkhETO Ha CUTYpPHOCTa Koja Geme
0.97. HctpaxyBameTo Oemie MpeaBOAEHO Of
YeTUpY IIpallakba M eIHa XUIoTe3a 3a Ja
MOJe€ [la Ce MOCTHIHE IIeNTa Ha UCTOTO. IIpo-
LeHTHTe Oea KOPHCTEHH 3a Ja ce Aajie ONro-
BOp Ha MPBOTO npamame. CpeaHata BpeqHOCT
U CTaHJapJHaTa JeBHjanyja 6ea KOPUCTEHH 3a
na ce n00ujaT OATOBOPH Ha MpaliamaTa of 2
1o 4, mofeKa TecToT t Oelle KOPUCTEH 3a aHa-
JIH3Upamke Ha XWIOTe3aTa Ha anda HHMBO CO
3HagajHocT o7 0.05.

Pesynrarm: pesynratute mokaxaa 1eKa Of
HabpojaHuTe 25 MaTepujaiu, 1eBeT Ol HUB Ce
JOCTaIHM, fAojeka 16 He ce mocramHu, ocode-
HO MaTepHjaluTe 3a TexHoyoruja. IlocToeme
3HauyajHa pa3NUKa IoMely pEjTHH3MTE Ha
CpelHaTa BPEIHOCT Kaj HACTABHHIWTE U y4e-
HHIUTE BO KOPHCTEHETO HA MHCTPYKIUCKHTE
Mmatepyjann.' Tue MoxaT na Gugat JOCTaBEeHH
Ha 10 HaumHM.

3akny4dok: IloBekeTo o HaBeneHWTe HMHCT-
PYKIMCKH MaTepyujanu 0ea HESOCTAIlHA U He-
coonsetHu. IloTpebHM € ma ce HampaBaT Hamo-
pH 3a copaboTKa.

Knyunu 360poeu: obpaszosaru 3a nuya co noceb-
HU nompebu, Xemuja, akademcko docmueHysarse.

Boeged

Hurepuja tpeba 1a 6une Ha HCTO HUBO Ha pa3-
BHEHOCT, KaK0 M pa3BHEHHWTE [pP)XKaBU BO
csetor. [locron moTpeda npeamernte 1o mpu-
POIHM HAayKH [ja CTaHAT ITOMHTEPECHHU U [ CE
00e30enM eeKTHBHO MpeaBame U ydeme Ha
ucture (1).

M mokpaj BaXXHOCTa Ha XeMHjaTa, YCIIEXOT Ha
YYEHHUIIMTE Ha jaBHUTE TecTUpama e ciab (2),
BKIIy4yBajKH TH W YyYEHHIIUTE CO I1I0CEOHU
noTpedu, U3BemTajoT Ha mepor Ha CoBeToT

Sample was 456 respondents comprising
57 Chemistry teachers’ and 399 SS2
Chemistry students selected through multi-
stage sampling. Instrument for data
collection was questionnaire developed by
researchers. Cronbach Alpha was applied
in computing reliability estimate of 0.97.
Four research questions and one hypothesis
guided the study to achieve the objectives
of the study. Percentages were used to
answer research question one. Mean and
standard deviation were used to answer
research questions two to four while t- test
was used to analyze the hypothesis at alpha
level of significance of 0.05.

Results: Findings showed that out of 25
materials listed, nine are available while 16
are not available especially high
technology ones. There was significant
difference between mean ratings of
teachers and students on extent of
utilization of instructional materials. They

can be supplied in 10 ways.

Conclusion: Most of the listed
instructional materials were not available
and adequate. Collaborative efforts are
needed.

Keywords:  special  needs  education,

Chemistry, academic achievement.

Introduction

Nigeria needs to be at the same level with
developed nations of the world. There is
need to make science more interesting in
schools and ensure its effective teaching
and learning (1).

Despite the importance of chemistry,
students’ achievement in public
examinations including those with special
needs have been poor (2), West African
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3a Tectupame of 3amagHa Adpuka (WAEC)
3a Maj/jyau 2012 roguna (3). Toa He e mobpa
BECT 32 HAYYHHUTE U 32 TEXHUYKUTE JOCTUTHY-
Bama U pa3Boj Bo Hurepmja. Bo 2010 roguna,
ox 185, 430 kaHgUAaTH KOM IoJIaraa Xemuja,
31.88 % mobmie onenka nmomery Al-116, mo-
neka 68.12 % nobuie onenka 1, BKiydyBajku
u ®9. Opx 2011 mo 2013 roauHa, IPOLIEHTOT
Ha y4YeHHIM Kou nobwmie oneHka L[6 Omm Han
30.98 %, 30.69 % u 30.00 % penocnenHo, K0-
JIeKa TPOIEHTOT Ha MoOWeHH oreHkw 16 m3-
HecyBan 69.02 %, 69.39 % u 70.00 % peno-
CJIeZIHO TI0 ToMHU. [lonarameTo Ha TECTOT 10
Xemuja Ha Op)KABHO HHUBO € MHOTY HH30K.
Camo 185, 883, 171, 638, 165, 113, 160, 002 u
144, 372 ro momarane TECTOT IO XeMHja Of
WAEC Bo 2005, 2006, 2007, 2008 u 2009 ro-
muaa. OBHe OpOjKM Kora Ke ce cIiopeiar co
MPOIIEHTOT Ha YIHCH Ha KaHJUIATUTE KOj €
Hajg 1,6 MAJIMOHM BO HaBEICHUTE TOJIMHM, I10-
Ka)kKyBaar Jieka € MHOTY MaJl OpojoT Ha yIIHCH.
Opn 1.67 MuinoHM KaHOWJATU KOW Iojaraje
Ha TeCTHUpamara 3a ydeHUIUTe 011 4 ToIMHa O]
cpemHuTe y4yunumnTa Bo 3amagHa Adpuka
(WASSCE), na 122,000 xanaugata um Omie
3aqpKaHU Pe3yNITATUTE TOpafy NpPEerHIIyBa-
me Ha TecToT. OBaa Opojka e momana Kora 6u
ce cmopenwia co OpojkaTa O]l NPETXOAHHUTE
roguuM, ocoGeno co 2011 romguna. TepeHcKo-
TO HaOJbYIyBame Of UCTPAKYyBAYUTE MTOKAXKY-
Ba Jieka He BO CHTE CIIy4ad Ha NpPENHIIyBame
MPHA TECTHPAKETO O M3TrOTBEH oduIMjaieH
m3BemTaj. Nwagbo (4) HemocramHocTa Ha
MHCTPYKIMCKUTE MaTepHjajii ja HIOCHTH-
¢buKyBan Kako riaBeH (akTop Koj BIHjael Bp3
pasbupamero Ha mpenMeTHTe Ooff objacTa Ha
MPUPOJHUTE HAYKH M YCIIEXOT IO WICTUTE O]l
CTpaHa Ha YydeHuuuTe. HHCTpyKIMCKUTE
MaTepHjalii ce roMarajia IpH MpefaBamaTa Ha
HACTAaBHUIIUTE M LIEJUOT KJIAC MMa KOPHUCT OJf
ucTuTe, OWIejku THe ce KOPUCHM U IpHU
MpeiaBamaTta U MPH YUCHETO Ha MPeIMETHTE.
VYyeHurre wMaaT TOHOOpH pe3yiTaTé BO
CllydanTe Kora Ipe/iaBamara UM Ouiie ApyKeH!
CO TIOMOII Ha WHCTPYKIIUCKH MaTEPHjaIH.

®denepalHOTO MHUHHCTEPCTBO 3a 00pa3oBaHHUE
(5) rm Haporpamy AOCETANIHUTE MPOrpaMu MO
Xemmja Cco IeN 1a ce OCTBapaT COBPEMEHHTE
MoTpeOu 3a OpkaBaTa KOjalllTO aclHpHpa Ja
6une momery mpsure 20 pa3BHEHH €KOHOMUU
Bo cBetoT mo 2020 rommna. ®enepanna Pe-
my6sivka Hurepuja (6) BO cBojaTra MOJHMTHKA

Examination Council (WAEC) chief
examiners report for May/June 2012 (3).
This does not foreshadow well for
Nigeria’s scientific and technological
development and advancement. In 2010,
out of the 185, 430 candidates that sat for
Chemistry, 31.88% scored between A1-C6,
while 68.12% scored below C6 including
F9. From 2011 to 2013, the percentage that
scored C6 and above was 30.98%, 30.69%
and 30.00% respectively while the
percentage that scored below C6 was
69.02%, 69.39% and 70.00% respectively.
There is poor enrolment in Chemistry.
Only 185, 883, 171, 638, 165, 113, 160,
002 and 144, 372 candidates sat for
chemistry in WAEC in 2005, 2006, 2007,
2008 and 2009. These numbers when
compared to the overall enrolment of
candidates which is over 1.6 million in
these years are relatively small. Out of the
1.67 million candidates that sat for West
African  Senior  School  Certificate
Examination (WASSCE), 122,000
candidates had their results withheld due to
cases involving examination malpractice.
The figure is even lower when compared to
previous years especially 2011. Field
observation by the researchers reveals that
not all cases of examination malpractices
were officially reported. Nwagbo (4)
identified unavailability of instructional
materials as key factor militating against
students understanding and achievement in
the science subjects. Instructional materials
are teaching aids the teacher and entire
class utilize for purposes of making
teaching and learning more effective.
Students tend to perform better when
taught with instructional materials.

The Federal Ministry of Education FME (5)
updated existing Chemistry curriculum to
cater for contemporary needs of the nation
aspiring to be among the first twenty
economies in the world by 2020. Federal
Republic of Nigeria FRN (6) in its policy
stipulates that to fully realize the goals of
education and gain from its contribution to
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b=

HaBelIyBa JleKa Biazara Tpeda Ja TH mpe3eMe
nmoTpeOHUTE MEpPKU 3a J1a ce peajn3mupaar Iie-
JUTe Ha 00pa30BaHHMETO W MPUIOOMBKHUTE O]
HCTOTO 3a HallMOHAJIHATa €KOHOMHja, CO Iell
Jla OCUTypa JieKa IIpeJaBamaTa ke Ouiar mpak-
THUYHY, 3aCHOBAaHM Ha aKTUBHOCTHU, EKCIEpH-
MEHTAJIHU ¥ MOJ/IP>KaHU 0J] UHPOPMATHUKHATE
TexHonorun. Kpanureror Ha yueOHHUIIHTE BO
cuTe HHMBOa Ha oOpa3oBaHue Tpeba mHa ce
OpHEHTHpa KOH BIpaJyBame ONPEICHU BpE-
HOCTH KOH BKJIy4yBaaT CTEeKHyBame ()yHKIHO-
HQJIHU BEIUTHHU U CIIOCOOHOCTH TOTPEOHH 3a
CaMOYCOBPUIYBambE.

Marepujanure 1o nNpeaMeToT Xemuja ce mpe-
MHOT'Y aIICTpaKTHH, TEIIKA W HEHMHTEPECHH,
0co0eHo 3a IuiaTa co MoceOHM MOTpedH Io-
panu HUBHHTE ToceOHM cocTojon. Onpenenu
TeMHu Bo Xemujata ce ocobeHo temku. Cé mo-
JieKa y4eHUIUTe He ce HaydaT Ja pa3MHCITyBa-
aT Ha afncCTpakTeH Ha4uMH, CIOCOOHOCT Koja ce
pa3BuBa BO TE€KOT Ha ToAMHUTE cuopen Piaget,
yYeHHLIMTEe HEMa Jia MOJKaT Jia ja pazbepat xe-
mujaTa. OB0j mpobIeM MOXke J1a c€ MUHHUMHU-
3Upa co ymoTtpebaTa Ha MHCTPYKIIMCKHA MaTe-
pyjanm.

Marepujanure MoXaT Aa OWmaT ayauo, BU-
3yelHH, W ayAuo-Bu3yenHH. Tyka cmaraaT u
peareHcuTe U olpeMaTa BO XEMHCKUTE J1a0o-
paTtopuy, MEYaTEeHWTE MaTepujaid, MOGHII-
HUTE aIUIMKaIu{, pOWer point mpe3eHTalul 1
Ipyru codTBEpH U XapABepH. Tre BKIydyBaaT
U PeCypcH OJ 3aeIHMLIATa KOW MOXaT aa Ou-
JaT MPOHAjIEeHH BO 3aelHHUIIATA M MOXAaT 1a
IIOMOTHAT BO MPOILIECOT HA Tpe/aBame U yde-
wme. Tyka cmafaaT ¥ MUHEpalTHUTE PecypcH,
JIOKAJTHUTE MaTepyjaJid 3a TpaBeme CallyH,
IpyTH JIOKAaJHU KO3METHKH, My3eH, BereTa-
IUCKH MaTepHjajy, MaTrepujaiu 3a Ooeme,
GypHH 11 OU3HUC-TIICHTPH.

Hexou ox HOBHTE TEXHWYKH WHCTPYKIIACKH
MaTepyjajii ja KOPHCTaT TEXHOJIOTHjaTa 3a
KOHBEpPIeHIIja Ha TEXHWYKUTE CHCTEMHU.
OBHE BHCOKO TEXHOJIOIIKHA HHCTPYKITHCKH
MaTepHjaay Ke UM IOMOTHAT Ha YYEHHUIIUTE Ja
ce 3aMHTepecupaaT BO YUYEHETO U Ja TH 3a-
IIOMHAT MaTepyjaauTe KOU MPETXOIHO TH Hay-
ymyie (7). OBa ce HEKOJIKY TEXHOJIOTHH KOH Ce
COeIIMHYyBaaT BO €JHA MYJITHHAMEHCKA TEXHO-
noryja (8). @yHKIMKTE Ha TeleBH3WjaTa, pa-
IU0TO, TeneoHOT, MOOWIHUTE TeledOoHH,
TejIlepUTe ¥ KOMIyTepOT IeHeC OCTBapyBaaT
co caMo enieH 1iebeH anapat. [Ipumep 3a TakoB

the national economy, government shall
take necessary measures to ensure that
teaching shall be practical, activity based,
experiential and Information Technology
supported. Quality of instruction at all
levels of education shall be oriented
towards inculcating some values that
include acquisition of functional skills and
competencies necessary for self-reliance.
Chemistry looks too abstract, difficult and
uninteresting further enhanced among
persons with special needs due to their very
nature. Certain topics in Chemistry appear
to be difficult. Until students are able to
think in an abstract way which according to
Piaget gradually develops with age, they
may not be able to understand the subject.
These may be minimized by use of
instructional materials.

Instructional materials can be audio,
visuals, realia and audio-visuals. They are
all the reagents and equipment in
laboratories; printed materials, mobile (m-
learning) technology, Microsoft power
points and other software and hardware.
They include community resources that can
be found in the community which can
facilitate teaching and learning. They are
also mineral resources, local soap making
materials/other local cosmetics, museums,
vegetation features, weaving and dyeing
materials, bakery houses and business
centers.

Some of these mnewer technology
instructional materials utilize convergence
technology system. These high technology
instructional materials will help students to
generate interest in learning and sustain
learned materials (7). These are blending
technologies into a single multipurpose
technology (8). The functions of television,
radio, telephone, cell phone, beeper and
computer are blended into a single pocket
device. Such is also a Personal Digital
Assistant, which is a type of hand-held
computer that may vary in capabilities from
simply functioning as a personal organizer
to running scaled-down versions of
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amapat € IMepCOHATHUOT JAWTUTAJICH aCHCTEHT,
KOj € elleH BUJ padeH KOMIIjyTep KOj MMa Ka-
MaIUTeT J1a W3BPIIYBa €JHOCTaBHU (yHKIIWH,
Ha MMpUMep KaKo JIMYEeH OpraHu3aTop, ma ce a0
CIIPOBEyBakhe OMICITHA BEP3UU HA IPOU3BOJI-
CTBEH co(TBeD.

WHCTPYKIIMCKUATE MaTepHjalid MOXaT Aa MM
[OMOTHAT Ha YYEHHWIMTE Ia ce MOBp3aT CO
NpeAMETOT KOj TO M3ydyBaaT M Ha TOj HaYMH
MOXK€e J]a Ce 3TOJIEMH M Y4eCTBOTO Ha y4EHH-
mute. Okoroafor (9) cmera neka y4eHHLHUTE,
MOCEOHO OHME CO MOCEOHU MOTpedu, TH CMe-
TaaT YaCOBUTE CO TPAKTHYHA HACTaBa Kako
HajuHTepecHW 4acoBH. Ilocrojar ydeHHIM 3a
KOM € TOTpebHO [ga ce HampaBaT IOCeOHH
MOTUGHUKAIK Ha Mporpamara, IoceOHU Hac-
TaBHHUIM, CMECTyBame, TEXHUKH 3a Ja UM Ce
IIOMOTHE Jia TO JOCTUTHAT MaKCUMyMOT OJ
HUBHHTE MOTEHIMjanu. Tyka ce BKIyUeHH Jie-
1[ata Co OIITETEeH BHJ, OIITETEH CIyX, 3/paB-
CTBEHO W TEJIECHO WHBAIIMIHU, HAapyIIyBamba
BO onHecyBameTo. OBHE yYSHHUIM IOKa)Kaye
nono6py pe3yaTaTH Kora IpefaBambara UM ce
NPaKTAYHA WIH BKIydyBaaT J1abopaTOpHCKa
paboTa BO OJHOC Ha OHHE KOM He Omie BKIIy-
YyeHH BO J1abopartopucka pabora (10). Xemuc-
KuTe TabopaTopuu Tpeda 1a IMaaT COOABETHU
peareHCH U amapary.

On emmuprickute ucTpaKyBama (11) e yTBp-
JIEHO JIeKa yroTpedaTa Ha HECOOABETHATA Jia-
Ooparopucka omnpema JoBeiyBa [0 ciabo
NOMHER-€ Ha M3y4yeHHuTe (akTH 1o XeMuja Kaj
CUTe YYEHUIW, BKIyJyBajKH TH U yYCHMIIATE
co mocebnu motpedu. OBa Ha KpajoT JOBEAyBa
10 TIPETHIIyBambe Ha TECTOBHUTE O] CTpaHa Ha
yUYEHHIIUTE TIPH jaBHUTE TECTUPamka KO JI0Be-
J0a 10 3arprbkKeHoCT Kaj jaBHocTa Bo Hure-
puja (12). Emendu (13) 3abenexan neka auHa-
MHMYHa YYWIMIIHA XeMHCKa JsabopaTopuja
Tpeba Oa wWMa TmorojeMa JabopaTopHCKa
oIpeMa ¥ peareHcH.

WHCTPYKIMCKUTE MaTepHjalii He ce JOCTalHu
BO MHOry yummumra Bo Hurepuja. Bo onme
YUYIJIAIITA BO KOU C€ yIOTpeOyBaaT, THE CE BO
roieM nen nHecooxBetHH (14). 3aToa ydeHu-
IUTE C€ IMOTIHpaaT Ha pyTUHCKO ydeme. Co
e J1a ce 1o0ue coo/iBeTHaTa J1abopaTopucKa
onpeMa W Ipyrd MHCTPYKIMCKH MaTEpH]jalu,
WAEC cosnaze onpenes crannap. Hajmanky
171 pasnuyeH amapaT M peareHcH ce IoTpeo-
HH BO Pa3]IMYHU KOJUYMHM 32 Ki1ac of 50 xaH-
munaty. Tue BKiydyBaar 50 mmupTHA JaMOH,

productivity software.

Instructional materials could help students
connect to the object of study, and student
participation may increase. Okoroafor (9)
believes that students especially those with
special needs found practical classes
interesting. They are students who need
special modifications of curriculum,
adaptations, special teachers,
accommodations, techniques to help them
maximize their potentials. They include the
visually impaired, hearing impaired, health
and physically impaired, emotionally
behaviorally disordered, among others.
These students exposed to practical classes
or laboratory work, perform better than
those that were not exposed to laboratory
works (10). Chemistry laboratory should
have relevant apparatus and reagents.

From empirical studies (11), inadequate
available laboratory equipment led to poor
retention of learned facts by students in
Chemistry including those with special
needs. This has led students to engage in
cheating or examination malpractices in
public examinations which has attracted
public concern and outcry in Nigeria (12).
Emendu (13) noted that a dynamic school
Chemistry laboratory should contain plenty
of laboratory equipment and reagents.
Instructional materials have been found to
be unavailable in many Nigerian schools.
In places they exist, they are grossly
inadequate (14). For this, learners resort to
rote learning. In order to assess the
adequacy of laboratory equipment and
other instructional materials, the WAEC
came up with a standard. At least 171
different equipment and reagents are
needed in various quantities in a class of 50
candidates. They include 50 bunsen
burners, 50 burettes, 50 beakers (100cm3),
100 beakers (250cm’), 150 conical flasks
(250cm’), 150 boiling tubes and 500 test
tubes.

To reduce its shortage, teachers and
learners may improvise. Parents Teachers
Association (PTA) or School Based
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50 empyserr, 50 mensypu (100 cm®), 100
memsypu (250 cm’), 150 KOHYCOUIHU
mumuma (250 cm’), 150 CTaHJApIHU
enpysetu 500 ,, T Tyom.

3a j1a ce HaJIOMECTH HEJOCTATOKOT Ha OIpeMa,
HACTaBHHULITE W YYEHHIUTE MOpa Ja MMIIPO-
BusMpaar. Moxar fa 6unar BKirydeHu Aconu-
jarmjata Ha HacTaBHMIM M poxurenu (PTA)
WM YUYWINIIHO 3aCHOBAaHUOT KOMMTET 33 Me-
HarMeHT (SBMC) u yumnumnute Biacta. Te-
peHckuTe HabJbydyBauM yKaxaie Ha (akToT
JIeKa MHCTPYKLUCKUTE MaTepHjald CO30afieHI
O] CTpaHa Ha CTY/IEHTUTE KOH Ce JIe]I O] BUCO-
KOTO 00pa3oBaHME, KakO el 0j HHUBHHTE
NPOEKTU TIOHEKOTalll CE€ IHUCTPUOYHpAHU 0
cpenaute yuwmamra. YHUIIE® wu ppyrm
HBO moxe ma nocraByBaaT HHCTPYKIMCKH
MaTepHjaliv 10 yYMIHUIITATA.

Bo o6pasosnara 30Ha Oxaduja Bo mpxaBarta
Abua, Mupuory (15) ydeHurmre ocTBapuie
cnabu pesynratu mo Xemwuja. Ilogartormre
nNpHOpaHU OJ] CTpaHa HAa CTaTUCTUYKATA elIv-
Huna OxbopoT 3a MEHalIMeHT Ha CPEeIHOTO
obpaszoBanme (SEMB) mokaxane nexa on 96
YYCHHLIM O CPENHOTO YYWINIITE AKaHy
Oxadmwja, mpu Tectupamero WASSCE nanpa-
BeHO BO 2011 roxuna, camo 26 yueHUny mnosja-
raie Xemuja, JofieKa IIPU TECTUPAKHETO BO
2012 ronuna, on 82 KaHaMnaTH, camo 22 yde-
HHIIM TI0/1arajie XeMuja BO HCTOTO YUMIIMILTE.
Bakgara cutyanuja He e mopasnmuHa of Apy-
TUTe YYHWIMILITA BO 0Baa oOpa3oBHa 30Ha. Cra-
THUCTUYKHOT M3BEINTAj 32 OPOjOT HA CTYINEHTH
Ol CpEHHUTE YYWIWINTA KOH I0JIaraje IcH-
TpaJIU3UpaH TECT IO IPEeAMETOT XeMHja BO
2015 roaguna mokaxane ciab YIKC BO MHOTY
jaBHu yummmmra. CuTyaumjata He € mopas-
JUYHA HUTYy BO aApyrure romauaud. On oBue
YUICHHILIM Ce OYeKyBa Jla Ce 3alHIIaT Ha Ipor-
pamu o Xemuja Bo 2016 roguua. Co men na
ce ocurypa neka jJabopaTopHcKaTa orpema H
NpYTUTE UHCTPYKIUCKU MaTepHjalld ce ajek-
BaTHU BO oBaa 30Ha, WAEC ru peakpenuru-
pajl yduiIuInTaTta BO OBaa 30Ha BO y4yeOHara
rogmHa 2013/2014.

IIpu nuckycwjata Ha HayYHWULUTE W TEPEH-
CKOTO MCKYCTBO OMJIO OTKPHEHO [€Ka BO He-
KOM YYMJIMIITA O] 0Baa 30Ha [TOCTOENIa BUCOKA
CTanKa Ha IPENHMIIyBaEk€ NPU TECTUPAEETO.
Hekon on yueHmmure cmeraaT neka KOHLEI-
TyaJIHUTE TEIIKOTUH IIPH pa30UpameTo Ha Xe-
MHjaTa ce MPHYMHA 32 IPENHIILYBamkbe IPH TeC-

Management Committee (SBMC), and
school authorities can be involved. Field
observation by the researchers showed that
instructional  materials produced by
students in tertiary institutions as part of
their projects are sometimes distributed to
neigbouring secondary schools. United
Nations International Children Education
Fund (UNICEF) and other non-
governmental organizations (NGO) may
supply instructional materials to schools.
In Ohafia Education zone of Abia State,
Miriogu (15) reported students’ poor
performance in Chemistry. Data collected
from statistical unit Secondary Education
Management Board (SEMB), showed that
out of the 96 students of Akanu Ohafia
Secondary School, Ohafia who sat for the
WASSCE in the year 2011, only 26 sat for
Chemistry while in 2012 WASSCE, out of
82 candidates, only 22 students sat for
Chemistry in the same school. The
situation is not quite different from other
schools in the zone. Statistical report on
number of students that sat for SS 2
centralized examination in the zone for
Chemistry in 2015 showed that there is
poor enrolment in many of the public
schools. The situation is not quite different
from other years. It is these students that
are expected to enroll for Chemistry in
2016. As a measure to ensure that
laboratory equipment and other
instructional materials were acquired in the
zone, the WAEC embarked on re-
accreditation of schools in the zone in
2013/2014.

The researchers’ focused group discussion,
and field experience reveal that in some
schools in this zone, there was high
incidence of examination malpractices.
Some of the students complain of
conceptual difficulty in understanding
chemistry as one of the reasons for
engaging in malpractices. This situation
necessitated the need to find out how
adequate availability of instructional
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TUpameTo. BakBara curyaruja mma motpeba
Ila ce yIBpIU KakO COOABETHHUTE MHCTPYKIH-
CKH MaTepHjali Ke ITOMOTHAT IIpH HaMalyBa-
BETO0 Ha OBHE MPOOIEMH.

UctpaxyBameTo Oemie BOAEHO Of HCTPaKy-
BayKWTE Tpaliama ¥ XHUIIOTE3W BO HAacOKa Jia
IIOCTUTHAT LIEJINTE Ha UCTPAXKYBAKETO:

1. Ko MHCTpyKIMCKM MaTepujaid ce Ioc-
TaIlHM 32 NPEeaBamke M YUIeHhe Ha YUHIHIIHU-
ot npeamer Xemuja?

2. Konmky ce cOOOBETHM IOCTalHWUTE HHCT-
PYKIMCKH MaTepHjaliv 3a Ipe/iaBambe U yUeme
Ha YUYWIMITHAOT NpeaMeT Xemuja?

3. Kou ce ¢akropure xou BiHMjaaT Bp3 IOC-
TallHOCTa Ha MHCTPYKIUCKUTE MaTepHjald 3a
MpeaBamkbe U yUeHhe Ha YUWIHIIHAOT IpeaMeT
Xemmja?

4. Ha xo0j HauMH MOXaT Jia OugaT JOCTaBeHH
MHCTPYKLMCKUTE MaTepHjalld 3a MpeJaBame U
yueme Ha YYIIUIIHUOT IpeaMeT Xemuja?

5. Kou ce pesynraTture OI AOCTallHUTE WHC-
TPYKIMCKH MaTepHjaid MpH OLEHYBamkHETO Ha
YUEHHUIIUTE 10 YYWIHIIHUOT MpenMeT XeMu-
ja?

Xunotesu

Xwumoteza 1: Hema 3HauajHa pasiuka BO pej-
THHTOT Ha Cpe/iHaTa BPEIHOCT 32 HAaCTABHUIIU-
Te W yYEHHLIUTE MpY yroTpebara Ha JOCTaITHU-
Te MHCTPYKIMCKH MaTepHjalli 3a IpeJaBame U

yueme Ha yUIIMIIHHOT NpeaMeT Xemuja:

UCTPAXYBAYKN METOL

Mopgen Ha UcTpaxyBaH€eTO

OBa ucTpaxkyBame € HallpaBeHO CO ITOMOII Ha
MOJIETIOT aHKeTHpame Ha ucruranumumre. OBoj
HauYMH Ha HCTpaxKyBame Oemre npudaren Ou-
Jejku Tpedare 1a ce qo0ujaT HHopMaIH o1
[eJTHaTa TOIyNalyja 3a IO0CTOeYKaTa CHUTYya-
ngja 6e3 Ja mocTojaT MaHWITyJAlMK Ha BapH-
jabnure mpu ymorpebara Ha KOJNWYMHATA Ha
MPUMEPOKOT KOjaImiTo Oelle TeHepaln3upaHa
Ha IIeJIOKyITHaTta nomyanuja (16).

Teputopnja Ha koja Gewe
UCTPaXyBameTo

UctpaxyBameTo Oemie CHpoBEAEHO BO jaB-
HHUTE CPEeIHH YYWIHMINTa BO 00pa3oBHATAa 30HA
Oxaduja Bo npxasata AOmja Bo Hurepwja.
JlpxaBata AGuja e cocTaBeHa 0f] Tpy 00pa3o-
BHU 30HHU U Toa: Aba, Oxaduja u Ymoaxua

cnpoeeneHo

materials reduce these
problems.

The study was guided by these research
questions and hypothesis to achieve the
objectives of the study:

1. What are the instructional materials

would help

available for teaching and learning
chemistry?
2. How adequate are the available

instructional materials for teaching and
learning chemistry?

3. What are the factors militating against
the availability of instructional materials
for teaching and learning chemistry?

4. In what ways can instructional
materials be supplied for teaching and
learning chemistry?

5. What are the outcomes of the available
instructional — materials on  students’
performance in Chemistry?

Hypothesis
HO;: There is no significant difference in
mean ratings of teachers and students on
utilization of the available instructional
materials for teaching and learning of
chemistry.

RESEARCH METHOD

Design of the Study
This study adopted survey research design.

It was adopted because the study sought
information from the population as the
situation existed without manipulation of
variables using a given sample size which
was generalized on the entire population

(16).

Area of the Study

The study covered all the Public Secondary
Schools in Ohafia Education Zone of Abia
State in Nigeria. Abia state is made up of
three education zones namely: Aba, Ohafia
and Umuahia with a uniform educational
administrative  structure. The  Zone
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KOHM MMaaT yHHU(OpMHa 00pa30BHA CTPYKTYpA.
OO6macra e cocTaBeHa Of] OIMITHHUTE APOXYK-
By, benne, Mcukyaro u Oxaduja.

OBaa obmact Oemie m30paHa mopagu IOAATO-
[UTE JIeKa YUYSHUIIUTEe, BKITydyBajKy T U yde-
HHUIIWTE CO TIOCeOHM TMOTpeOu, MMaaTr ciabu
pe3yaTaTH Ha TeCTHpamara Bo oBaa 30Ha (15).
Tepenckure HabJbyAyBama HalpaBeHH Of
HCTpaXKyBayuTe MOKaXkaa JeKa € HUCKa CTall-
KaTa Ha YIKCH BO IporpamuTe mo Xemuja 3a
pasnuKa O TpOorpaMHTe KOM BKIydyBaaT
W3ydyBamk€ Ha YMETHOCTA M OIIITECTBEHUTE
Hayku. Tue yTBpauja Aeka MHOTY Of y4eHH-
IIATEe Ce JKajaT Jieka XeMujaTa € MpPEeMHOrY
TeIlKa 3a J1a ce Hay4d M JieKa € allCTPaKTHa
Hayka. VicTpaxkyBaunTe yTBp/Yja AeKa yUEeHH-
[UTe MMaaT TEHJEHIIWja Jla MPEeNuIlyBaaT Ha
TecTHpamaTa Mopajgyd Toa IITO CMeTaaT JeKa
Xemujata e TeKOK mpenMer 3a yueme (12).

LlenokynHa 6pojka Ha UCTpaxyBakeTO
[TprMepOKOT Ha HCTPAXKYBAaHETO CE COCTOH
on 86 HACTaBHUIIM IO MPEAMETOT XeMHja BO
86 jaBHM CpelHM YUWIHMINTA U CUTE yUEHUIH
BO IIOCJIEHATA TOAWHA Off CPEIHOTO 00pazo-
BaHHE BO OBaa TEPUTOpPHjajHA 30HA UMM BKY-
med 6poj e 1.180. Bo oBaa TepuTopujanaHa
obmact nma ‘18, 26, 15 u 27 jaBHM cpeqHM
YUWIMIITAa BO CeKOja IMoAo0JacT IOocienoBa-
TenmHo ApoxykBy, benne, WUcukyaro n Oxa-
¢uja, Cratuctruka enuaunia, OgoopoT 3a Me-
HalIMEHT Ha cpexHOTO oOpasoBanue (SEMB),
obpaszoBHata 30Ha Oxadwuja, JpxaBata Abuja,
2015 (17).

Mpumepok Ha UCTpaXyBaHETO U TEXHUKM

IIprmvepoxk ox 456 WCIMTaHULKA COCTABEHH OJf
57 HactaBHUIM 0 Xemuja u 399 ydeHUIM BO
mocjiegHaTa TOOUHA O]l CPeIHOTO 00pa3oBa-
HHE KOW TO M3y4yBaaT NpeAMeTOT XeMHja BO
JaBHUTE CpEeqHM YUWIIWINTA Ha TEPUTOpHjaliHa
o0acT Ha Koja € HalmpaBeHO UCTPAXKYBaBHETO.
OBa e corjacHoO co IpemnopakuTe Ha Nwanna
KaKo IITO € IUTHUpaHo of ctpaHa Ha Eze (18)
KOH MperniopadyBaaT roJIeMHHATA Ha IIPAMEpO-
KOT ia Oupe: Hajmanky 40 % 3a BKyIIHa MHOITy-
Jlaryja cocTaBeHa O] HEKOJKY CTOTHHA JIMILIA,
20 % 3a BKyIIHa TIOITyJIallkja COCTaBEHa O] He-
KOJNKy croTurm juma, 10 % 3a BKymHa IOITy-
Janyja cocTaBeHa Of TIOMAJKY WiIjaay ¥ Haj-
MHOTY 5 % 3a moImyJanuja o HeKOJIKY WiIjaau

comprises of  Arochukwu, Bende,
Isuikwuato and Ohafia local government
areas.

It was chosen because there is evidence
that students including those with special
needs perform poorly in chemistry in
public examinations in this zone (15). Field
observation by the researchers shows that
there is poor enrolment in chemistry
compared to the arts/social sciences. They
found that many chemistry students used to
complain that the subject is very difficult
and too abstract. The researchers observed
that students tend to engage in malpractices
during public examinations because of the
perceived notion that chemistry is difficult

(12).

Population of the Study

The population of the study consists of all
the 86 chemistry teachers in the 86 public
secondary schools and all the SS2
chemistry students numbering 1,180 in the
zone. The zone consists of 18, 26, 15 and
27 public secondary schools for
Arochukwu, Bende, Isuikwuato and Ohafia
sub-zones/L.G.A respectively, Statistics
Unit, Secondary Education Management
Board (SEMB), Ohafia Education Zone,
Abia State, 2015 (17).

Sample and Sampling Technique

A sample of 456 respondents comprising of
57 Chemistry teachers and 399 SS2
Chemistry students in the public secondary
schools in the area were used for the study.
This is in agreement with the
recommendation of Nwanna as cited in
Eze (18) who recommended sample sizes
of: at least 40% for a population of some
hundreds; 20% for a population of many
hundreds; 10% for a population of few
thousands; and at most 5% for a population
of several thousands. Multi-stage sampling
procedure was used to draw the sample for
the study. The schools in this zone are
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muna. IIponienypata on Hekonky ¢asu Oerre
KOpHCTEHa 3a JIa Ce M3BJieue NPUMEPOKOT 3a
0Ba HCTpaXXyBame. YUIIUINTaTa BO OBaa Te-
puTOpHjaHa 00JacT ce IOJENeHH BO YETHPH
nojobmactu: ApoxykBy, benne, VcukyaTo u
Oxadwuja.

Bo mpeara ¢aza Oea ymoTpeOeHHM IETHU H
MPOTIOPLIMOHATHA CTATUCTHYKY TEXHUKH 32 57
yumnyimra of detupure nopobnactu. [loroa,
3a OCTBapyBame Ha Iienta Oea M30paHH ydH-
JIAIITa CO PEIOBHU HACTAaBHUIM 1O XeMHja.
Hcro Taka Gea n3bpaHu U MeTTE CPEAHU yUU-
JUINTa 32 JUIA OJf YKEHCKHOT IIOJ, €AHOTO
CPeIHO YYWJIMIITE 32 JIWIIA CO TTOCeOH! MoTpe-
0¥ ¥ HEKOW O] pypalTHUTE CPEIHH YUHIIHIITA
KOM Ce JOCTAallHM 3a BpeMe Ha Ce30HaTa Ha
NOXOBHU. IIpomopIMioHaTHATa TEXHWKA Ha
m300p Ha TPUMEPOKOT OCHWrypa naa Ompaar
mbpanu 12 o 18, 17 omx 26, 10 ox 15 u 18 o
27 cpegHHW YYWIWINTA OJf TEPUTOPH]jATHUTE
nofgobnactu ApoxykBy, benpe, Ucukyaro u
Oxadwuja, pemocnenHo.

Bropata dasa ce cocroeme o m360p Ha yde-
HUIM OJ] M30paHUTe YUYWIWIITA BO CEKOja Of
NoJ00JIaCTUTE TIPEeKy CIIydaeH MPHUMEPOK CO
xapenka. [onemMuHaTa Ha NPUMEPOKOT ce
cocroemte ox 84, 119, 70 u 126 yyeHuni BO
rocjenHaTa TOAWHA OJ CPEeOHOTO 0o0pa3oBa-
HHe KOW IO M3ydyBaaT IPEIMETOT XeMuja 3a
CeKoe OJi YYWIMIITaTa off I0oJo0JIacTHTe,
penocienHo, BKymHO 399 yuyeHWIIM KOU TO
M3ydyBaaT mpeameTor. Bo mpumepoxot Oea
Birydenu 12, 17, 10 u 18 HactaBHHMIM 11O
XeMmuja BO cekoja o MOA00IacTUTe, Peloc-
€IJHO, OJHOCHO BKYITHO 57 HaCTaBHUIIY.

TeopeTcka pamka

OBa uctpaxKyBame € 0a3MpaHO Ha Teopujara
Ha bpynep on 1966 ronuma. Taa mokaxysa
JleKa YYeHHWIIUTe CO3[aBaaT HOBH KOHIIETITH
BpP3 OCHOBa Ha IIOCTOEYKOTO 3Haeme. T10j
WACHTH(QUKYBa 4 TIPOIECH KOM MOJXKAT JIa I10-
MOTHAT IpU INpelaBameTo U YYCHETo Ha
npeaMeTH oA Koja u 1a e obyact. Toa ce OTK-
pvBame, WHTYWIMja, aHAIUTHYKO Pa3MUCIY-
Bamke M IIOATOTBEHOCT. T0j HariacyBa eka
YUYE€HHUKOT Tpeba na Omme jpyOONWTEH W WH-
TYUTHBEH BO TIPOLIECOT Ha ydyeme. OHa IITO
Oeme yTBpIEHO CO OBa HMCTPaKyBame ja IMOJ-
IpxKyBa oBaa Teopuja. CooBETHUTE HHCTPYK-
LIMCKY MaTepHjaal K& OBO3MOXKaT 3allOMHYBa-

already stratified into four sub-zones:
Arochukwu, Bende, Isuikwuato and

Ohafia.
In the first stage, purposive and
proportionate stratified sampling

techniques were used to sample 57 schools
from the different sub-zones. Purposive
sampling ensured that schools with regular
Chemistry teachers were selected. It also
ensured that the five girls’ secondary
schools, the only special science school in
the zone, and some rural schools that were
accessible during rainy season were
selected for the study. Proportionate
stratified sampling ensured that 12 out of
18, 17 out of 26, 10 out of 15 and 18 out of
27 schools were selected from Arochukwu,
Bende, Isuikwuato and Ohafia sub-zones
respectively.

The second stage involved selection of
seven students each from the selected
schools in each of the sub-zones by random
sampling by balloting with replacement.
The sample size comprised of 84, 119, 70
and 126 SS2 Chemistry students for each
of the strata of sub-zones respectively,
making a total of 399 Chemistry students.
It consisted of 12, 17, 10 and 18 Chemistry

teachers in each of the sub-zones
respectively, making a total of 57
Chemistry teachers.

Theoretical Framework

This study was anchored on Bruner’s
Theory of 1966. It states that learners
construct new concepts based upon existing
knowledge. He identified four processes
that can facilitate the teaching and learning
of any subject matter. These are discovery,
intuition, analytical thinking and readiness.
He emphasized that the learner should be
inquisitive, and intuitive in the process of
learning. The findings from this study
supported  this theory. Adequate
instructional materials will make for better
retention of learned materials. They will
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b€ Ha Beke HAyYeHHOT MaTepHjall. YdJeHHUIIH-
Te ke OMAaT BO MHTEPAKIMja CO MATEPHjalIUTE
CO eI []a TO KOHKPETU3MPaaT OHa LITO IpeT-
XOJIHO TO Hay4WIIe.

MHCprMEHTM un npoueaypu Ha TeCtTupamwe

WuctpymeHTHTE 3a coOHMpame mojarouu Gea
COCTaBEHU O]l IpallalHUK CO CTPYKTYPHPaHH
WJIA YTBPIACHU OATOBOPH, CO3IAACHU Ol HCT-
paxyBauu no3HaTy Kako IIpamamauim 3a co-
OJIBETHOCTa HAa J[OCTallHUTE WHCTPYKIUCKH
Matepujanu (AAIMQ). Ilpamanaukor Gere
cocTaBeH ox aBa nema, A u b. Jlenor A ce on-
HeCyBa Ha JIMYHHUTE IOJATOIM Ha HMCIIHMTaHU-
KoT, [lenot b Gemte nmonenen Bo 4 kiacrepu A,
b, B u I' BO cOrmacHOCT co MCTpaKyBauKUTE
npamasa. Knacrepor A Geme coctaBen of 25
IIpanlama 3a JOCTAaIIHOCTa Ha MHCTPYKIIUCKUTE
MaTepHjajii IOTpeOHH 32 NpeIaBamke U YIEHE
no npeaMeror Xemwuja. Kmacrepor B ce coc-
Toelme oA 25 mpamiama 3a COOABETHOCTA HA
JOCTallHUTE  HMHCTPYKIMCKH  MaTepHjallu.
Knacrepor B ox 5 npamama kou ce omHecy-
Baa Ha M3jaBUTE 3a (AKTOPUTE KOM BIIHjaaT
Bp3 HEJOCTAITHOCTa HA MHCTPYKIIUCKHUTE MaTe-
pujanu u Knactepot I' coctaBen ox 10 mparma-
Hha 32 M3jaBUTE 32 HAYMHOT Ha KOj Cce JOCTaBy-
BaaT MHCTPYKIMCKUATE MaTepHjalid MOTpeOHH
3a IpeflaBambe U yUere 110 IpeMeToT XeMmuja.

Hocranen (A), vemoctaren (NA), 6Gemre Ko-
PHUCTEH 3a Ipaliamara of KIacTepor A, noze-
Ka 3a KiacTepoT b noHynenure onrosopu Gea
JlaZIeHH Kako MHory coonseTHo (VA=4), coon-
BeTHO (A=3), HecoomsetHo (I=2), MHory
HecooaseTHo (VI=1). 3a wmactepor B u ]I,
IIOHYJICHUTE OATOBOpM Oea [OaJieHd Kako
IlenocHo ce cormacyBam (SA=4), Ce cor-
nacysam (A=3), He ce cormacysam (D=2),
LIEJIOCHO He ce cornacyBam (SD=1).

OBoj mHCTpyMeHT Oemre omo6peH on Tpu
eKCIIEPTH KOHM ja OCHTypaa BaJIMIHOCTa Ha
npamamara OJf AHKETHHOT TMpallajHuK.
JlBajua on HMB ce eKcrepTH on obyiacta Ha
00pa30BHUTE HAyKH U €IeH € eKCIepT II0
Cratuctuka u IlponeHka, cure Tpojua of
Vuusepsureror Hurepmwja, Hcyka. Onm Hus
Germe mob6apaHo J1a TO pasrienaarT MHCTPYMEH-
TOT W Ja ja yTBpAAT HEroBaTa TOYHOCT 3a
HCTPa)XKyBameTO, UMajKU T Ha yM IleNTa Ha
HCTPaKyBamkbETO, ITIOCTABEHUTE UCTPAKYBAUKU

interact with the materials to concretize
what has been learned.

Instrument and testing procedures

The instrument for data collection was a
structured or fixed response questionnaire
designed by the researchers known as the
Adequacy of Available Instructional
Materials Questionnaire (AAIMQ). The
questionnaire had two sections, A and B.
Section A provided personal information of
the respondents. Section “B” was divided
into four clusters A, B, C, D, in line with
the research questions. Cluster A contained
25 items on the available instructional
materials for teaching and learning of
Chemistry. Cluster B had 25 items on the
adequacy of the available instructional
materials. Cluster C comprised 5 item
statements on the factors militating against
the availability of instructional materials.
Cluster D comprised 10 item statements on
ways instructional materials are supplied
for teaching and learning of chemistry in
the study area.

Available (A), Not Available (NA), was
used for Cluster A while Cluster B
response points were allotted as Very
Adequate (VA = 4), Adequate (A = 3),
Inadequate (I = 2), Very Inadequate (VI =
1). For Cluster C and D, the response
points were Strongly Agree (SA = 4),
Agree (A = 3), Disagree (D = 2), Strongly
Disagree (SD =1).

The instrument was validated by three
experts to ensure the face validity of the
questionnaire items. They were two experts
from Science Education and an expert in
Measurement and Evaluation all from the
University of Nigeria, Nsukka. They were
requested to look through the instrument
and ascertain its appropriateness for the
study bearing in mind the purpose of the
study, research questions and hypothesis.
The corrections and suggestions that were
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mpamiama W xwnoresute. Kopekiuure u
cyrecTuuTe Kou Oea ajieHH Ofi HUBHA CTpaHa
Oea BMETHATH BO MOCIIEHATA

Co men fa ce yTBpAM BpeqHOCTa Ha MHCTPY-
MEHTOT (BO OBOj CIy4aj, la ce MPOLICHH BHA-
TpeIIHaTa KOH3UCTEHTHOCT), Oellle HalpaBeHO
NIJIOT-TECTHPame BO TEpUTOpHjaiHa 001acT
KOja HE € Jel O HCTPaKyBameTo Ha OBOj
tpya. Hecer HactaBHMIM mo Xemuja u 10
yuenuim Oea m30paHM MO CiIydaeH H300p oI
obpa3oBHaTa 30Ha AbGa BO npikaBaTa AbGwja.
Co xopucteme Ha MeTomoT Kponbax Anda,
Oea yTBpieHH KOe()UIIMEHTHTE Ha BEPOIOCTOj-
Hoct. OBOj MeToj Oeme ymoTpeOeH 3a cHuTe
kimacrepu. Co Hero Oea MOOMEHU ClETHUTE
koedurmeHTH Ha Bepogocrojuoct: 0.90, 0.93,
0.65, 0.88. BkynmHHMOT KOe(hUIMEHT Ha HHC-
TpymMeHTOT m3HecyBatie 0.97. OBue pe3yiaTaTu
MOKakaa JIeKa € BepOI0CTOCH HHCTPYMEHTOT.

MeToa Ha cobupake Ha nogaTouuTe

bemre npudaren MeTonoT Ha JIMYHO JOCTaBY-
Bamkb€ Ha NPAIIaTHAKOT IPH INTO CE OCHIypa
Ia OujaT BpaTeHH MPAIIATHULIATE Ofl CUTE HC-
nutaHuiy. Mcero Taka, 0BOj METOJ UM IIOMOT-
Ha Ha UCTpaKyBauyWTe NpH 00jaCHYBaEmETO Ha
OHa IIITO HE MM € JaCHO Ha MCIUTaHuIuTe. Tue
TH JOCTaBUja NMpalIaTHUALUTE [0 UCTIUTAHUIH-
Te Ha CaMOTO MECTO ¥ THl 3eMaa OTKAKO HCIIH-
TAaHUIIUTE 3aBpIIMja CO IONOJHYBAaEkE Ha HUC-
THTE.

MeTop Ha aHanu3a Ha noAaTouuTe

IMomaTorure Oea aHAM3UPAaHU CO KOPUCTEHE
Ha TIPOLIEHTH, CPeIHA BPEJHOCT U CTaHIapIHa
JeBHjalyja 3a MpeaBUICHUTE IIpallamkba Ha UC-
TpaXKyBamETO, OACKa XHUIIOTe3uTe Oea TecTH-
paHH CO KOPHUCTEEH-€ Ha TECTOT t Ha HHUBO OJ
0.05 ma 3HawajHoct. OnroBopure O KilacTe-
pot A Gea aHanm3mpaHU co ynorpeba Ha Ipo-
nentd 1 50 % Oemre crankara Ha npudaTIn-
BOCT, Hofieka Oemre otdpieHo cé mro Oere
nox 50 %. Ilpamamara ox kiacrepure b, B u
I' Gea amanm3mpanu co ymotpeba Ha cpenHa
BPEIHOCT M CTaHAapAHA JeBHjalpja. 3a Kiac-
tepot b oaroBopute Gea MHTEpHpeTHpPaHU Ha
cneganot HauuH: 1.00-1.49, MHOTY COOZIBETHO
(VID), 1.50-2.49, mecoomsetrno (I) 2.50-3.49,
cooxseTHO (A), 3.50-4.00 MHOTY HECOOABETHO
(VA). Oxrosopure on kiactepor B Gea uH-
TeprpeTupany Ha cnemgHuotT HauuH: 1.00-1.49,

made were effected in the final production
of the present instrument.

To determine the reliability of the
instrument (in this case, estimate of internal
consistency), a trial testing was carried out
using schools that are outside the zone
which were not part of the study. 10
Chemistry teachers and 10 Chemistry
students were randomly selected at Aba
Education Zone of Abia State. Using
Cronbach Alpha method, the reliability
coefficients were estimated. Cronbach
Alpha method was used for all Clusters
because the items were scored. The
following reliability coefficients were
obtained, 0.90, 0.93, 0.65, 0.88. The overall
reliability of the instrument was 0.97.
These results showed that the instrument
was reliable.

Method of Data Collection

Face to face administration of the
instrument was adopted. This ensured
100% rate of return. It also helped the
researchers to explain any point the
respondents did not understand very well.
They administered the questionnaire to the
respondents on the spot and retrieved it
after they had completed their responses.

Method of Data Analysis

The data were analyzed using percentages,
mean and standard deviation for the
research questions while hypothesis was
tested using t-test at 0.05 level of
significance. Cluster A were analyzed
using percentages, and 50% was the bench
mark for acceptance while any value below
50% were rejected. Cluster B, C, D, were
analyzed wusing mean and standard
deviation. For cluster B, real limit of
number was used to interpret it as follows:
1.00-1.49, very inadequate (VI), 1.50-2.49,
inadequate (I) 2.50-3.49, adequate (A),
3.50-4.00 very adequate (VA), cluster C
was interpreted as follows: 1.00-1.49, very
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T2

MHuory Hu30K creneH (VLE), 1.50-2.49, Huzok
creneH, 2.50-3.49, Bucok crenen (GE), 3.50-
4.00, muory Bucok crenern (VGE). Cpenna
BpexHocT of 2.50 u roronema Geme rpaHua-
Ta 3a mpudakame Ha OATOBOPUTE O KilacTe-
pot I', monexa Geme otdpreHa cexoja Bpen-
HOCT Koja Oemre mox 2.50.

PE3YNTATH

MpeuoT Aen oA NpalanHuKoT Ha
UCTPaXyBaHEeTO

low extent (VLE), 1.50-2.49, low extent,
2.50-3.49, great extent (GE), 3.50-4.00,
very great extent (VGE). Mean value of
2.50 and above was the bench mark for
acceptance for cluster D, while any value
below 2.50 was rejected.

RESULTS

Research Question One

Tabena 1: [poueHmu 00 odzosopume 0obueHU 00 HacmagHuyume u 00 y4yeHuyume 60 0OHOC Ha docmanHocma Ha

UHCMpyKYUCKUMe Mamepujanu

Table 1: Percentage responses of teachers and students on available instructional materials.

S/N | locTanHu HHCTPYKLMCKH MaTepHjaIu HacraBHuum Yuenuun
Instructional materials available Teachers (N = 57) Students (N = 399)
% A % NA % A % NA
1 TexHonmoruu 3a y4yeme cO momolml Ha yrotpeba Ha | 22.8 T7:2 22.1 779
MoOuIeH
TIp. MOOMIIEH CO MHTEPHET-KOHEKIIHja
Mobile learning technology e.g cell phone with internet,
ipad
2 Kommjyrepw/Computers 87.7 12.3 86.2 13.8
3 HWurepHet-o6jextu/pecyper/Internet facilities/resources 17.5 82.5 17.5 82.5
4 Juck marepujaiu, ip. VCD/DVD/MP3/Disc materials e.g. | 3.5 96.5 3.5 96.5
VCD/DVD/MP3
5 bena naTepakTuBHa Tabna/Interactive White Board TWB) | 0.0 100 0.0 100
6 Codrsep/Software e.g. Power Points, Spreadsheet | 3.5 96.5 4.8 95.2
Programs :
7 Tenesusopwu/Televisions 10.5 89.5 10.5 89.5
8 IIpoexropu/Projectors .8 91.2 8.8 91.2
9 Dotorpadum u pumvosw/Still and motion pictures 0.0 100 0.0 100
10 Mozemw/Models e.g molecular models 86.0 14.0 86.0 14.0
11 Mob6uman/Mobiles 3.5 96.5 3.5 96.5
12 Cmxn, dotorpadmy, nprexw/Pictures e.g. photographs, | 64 9 3 .1 62.9 37.1
drawin s
13 Yue6rum/ Workbooks 3:5 96.5 3.5 96.5
14 CroucaHyja, TepHOJWYHM BecHuIM, Marasuaw/Journals, | 0.0 100 0.0 100
periodicals, magazines
15 I'paduuxu Matepujam/Graphic materials e.g. charts 84.2 15.8 84.2 15.8
16 Buctuncku npenmern/Realia (real objects) 29.8 70.2 29.8 70.2
17 Jlokamau Matepuwjamu  (OBOLIje, INKOJKM, MAIMOBO | 3.5 96.5 35 96.5
macino)/Local materials (fruits, ashes, shells, palm oil)
18 Bypern/Burettes 87.7 12.3 87.7 12.3
19 Enpyserw/Test tubes 87.7 12.3 87.7 12.3
20 ImumpTHy nam6u /Burnsen b mers 17.5 82.5 17.5 82.5
21 Kucemmn/Conc Acids e.g. HCI, H,SO, HNO; 87.7 12.3 87.7 12.3
22 Aunxamu /Alkalis e.g. NaOH, KOH 64.9 35.1 64.9 35.1
23 Xemmcka pamaorexxa/Chemical balance 70.2 29.8 70.2 29.8
24 Amaparypa 3a necrwiammja/Distillation apparatus e.g. | 17.5 82.5 17.5 82.5
condensers
25 Amapatu 3a enexrpomumsa/Apparatus for electrolysis e.g. | 35.1 64.9 35.1 64.9
voltammeters
Key: A = available, NA = Not available
HEPEKTOJIOIIKA TEOPHUJA M ITIPAKTHKA 2018; 19(1-2):102 - 127 113

DOI: 10.19057/jser.2018.34




FROM PRACTICE TO PRACTICE

Tabena 2: [poyeHmu Ha 0020sopume 3a docmanHume UHCMPYKYUCKU Mamepujanu 80 nodobnacma Apoxyksy
Table 2: Percentage responses on available instructional materials in Arochukwu subzone

S/N | locTanHu MHCTPYKIUCKH MaTepHjaIx HacraBHuum Yyenuuu

Instructional Materials Available Teachers (N=12) Students (N=84)
% A % NA % A % NA

1 TexHonoruy 3a y4erme co NMOMOII Ha ynoTpeba Ha MobuneH, | 04.8 16.3 04.7 16.4
MOOWITEH CO MHTEPHET-KOHEKIHja
Mobile learning technology e.g cell phone with internet, ipad

2 Kommjyrepr/Computers 18.5 2.8 18.1 2.9

3 Unreprer-o0jextu/pecypen/Internet facilities/resources 03.7 17.4 3.7 174

4 Juck marepujam, p. VCD/DVD/MP3/Disc materials e.g. | 0.7 20.3 0.7 20.3
VCD/DVD/MP3

5 bena untepaktuBHa Tabna/Interactive White Board (IWB) 0.0 21.1 0.0 21.1

6 Codrep/Software e.g. Power Points, Spreadsheet Programs 0 7 20.3 0.7 20.3

7 Tenesusopu/Televisions 2.2 18.8 2.2 18.8

8 TIpoexropu/Projectors 1.9 19.2 1.9 19.2

9 ®ororpaduu u prmow/Still and motion pictures 0.0 21.1 0.0 21.1

10 Monemm/Models e.g molecular models 18.1 29 18.1 2.

11 Mob6umnn/Mobiles 0.7 2 3 0.7 20.3

12 Ciuky, ¢ororpadum, unprexw/Pictures e.g. photographs, | 13.7 7.4 13.7 7.4
drawings

13 Vueonmm/Workbooks 0.7 20.3 0.7 20.3

14 Cricanuja, TIepHOAMYHMA BecHMIM, MarasuHw/Journals, | 0.0 21.1 00 20.
periodicals, magazines

15 I'padaxy Matepujanm/Graphic materials e.g. charts 17.7 33 17.7 33

16 Bucrtuncku npeamerw/Realia (real objects) 6.3 14.8 6.3 14.8

17 Jlokamau  marepujanu  (oBommje,  INKOJNKH, maiMoBo | 0.7 20. 0.7 0.3
macio)/Local materials (fruits, ashes, shells, palm oil)

18 Byperu /Burettes 18.5 2.6 18.5 2.6

19 Enpyserw/Test tubes 18.5 2.6 18.5 2.6

20 I Irmpraur tam6u/Burnsen burners 3.7 17.4 37 17.4

21 Kucemmnwn/Conc Acids e.g. HCl, H,SO4, HNO; 18.5 2.6 18.5 2.6

22 Anxamm /Alkalis e.g. NaOH, KOH 13.7 7.4 | 4 T

23 Chemical balance/Xemucka paMHOTEKa 14.8 6.3 14.8 6.3

24 Amaparypa 3a necrwnaimja/Distillation  apparatus  e.g. | 3.7 17.4 3.7 17.4
condensers

25 Amapatn 3a enextponmsa/Apparatus for electrolysis e.g. | 7.4 13.7 7.4 13.7
voltammeters
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Tabena 3: [poueHmu Ha od2o8opume 3a docmanHume UHCMPYKYUCKU Mamepujanu 8o nodobiacma Berde
Table 3: Percentage responses on available instructional materials in Bende subzone

S/N | [JocTanHH HHCTPYKLHCKH MaTepHjaiu HacraBuuuu Yuenunm
Instructional Materials Available Teachers (N=17) Students (N=119)
% A % NA | %A % NA
1 TexHonmorvm 3a ydeme €O NOMOII Ha yrotpeba Ha moOuiel, | 6.8 23 6.6 23.2
MOOHIIEH CO MHTEpHET-KOHEKIIHja
Mobile learning technology e.g cell phone with internet, ipad
2 Kowmmjyrepr/Computers 6.2 3 25.7 4.1
3 Unrepuet-o6jexti/pecypen/Internet facilities/resources 52 24.6 52 24.6
4 Juck  matepujamu, mp. VCD/DVD/MP3/Disc materials e.g. | 1.0 28.8 1.0 28.8
VCD/DVD/MP3
5 bena uaTepakTBHa Tabna/Interactive White Board (TWB) 0.0 29.8 0.0 29.8
6 Codrsep/Software e.g. Power Points, Spreadsheet Programs 1.0 28.8 1.0 284
7 Tenesuzopu/Televisions 31 26.7 3.1 26.7
8 IIpoexropu/Projectors 2.6 27.2 2.6 27.2
9 Dotorpaduu u hrmmosw/Still and motion pictures 0.0 29.8 0.0 29.8
10 Mopem/Models e.g molecular models 25.6 4.2 25.6 4.2
11 Mob6ummn/Mobiles 1.0 28.8 1.0 28.8
12 Cnuxu, pororpadum, nprexu/Pictures e.g. photographs, drawings | 19.4 10.5 18.8 11.1
13 Vuebnmm/Workbooks 1.0 28.8 1.0 28.8
14 Crmcaimja, NIEPUOIHU BECHHIIH, marasunn/Journals, | 0.0 29.8 0.0 29.8
periodicals, magazines
15 I'paduuxu Matepujam/Graphic materials e.g. charts 25.1 4.7 25.1 4.7
16 Buctuncku npenmern/Realia (real objects) 8.9 20.9 8.9 20.9
17 Jloxannu marepujaimu (OBOIje, INKOJKH, NaaMoBO Macio)/Local | 1.0 28.8 1.0 28.8
materials (fruits, ashes, shells, palm oil)
18 Byperw/Burettes 26.2 3.7 26.2 3.7
19 Enpyserw/Test tubes 26.2 3.7 26.2 3.7
20 IImmpTHEI Tam6u/Burnsen burners 5.2 24.6 52 24.6
21 Kucemmm/Cone Acids e.g. HCL, H,SO, HNO; 26.2 3.7 26.2 3.7
22 Anxamm, Alkalis e.g. NaOH, KOH 194 10.5 194 105
23 Xemrcka pamHoTexa/Chemical balance 20.9 8.9 20.9 8.9
24 Amnaparypa 3a nectmnarmja/Distillation apparatus e.g. condensers 5.2 24.6 52 24.6
25 Amapatu 3a enekrpomma/Apparatus  for electrolysis eg. | 1 .5 19.4 105 19.4
voltammeters
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Tabena 4: [poueHmu Ha odzogopume 3a docmanHume UHCMPYKUUCKU Mamepujanu 8o nodobacma Ycykeamo
Table 4: Percentage responses on available instructional materials in Isuikwuato subzone

S/N | JlocranHu HHCTPYKIMCKH MaTepHjaIH HacraBuuum Yyenuuu
Instructional Materials Available Teachers (N= Students (N=
% A % NA % A % NA
1 TeXHOJIOTHH 33 y4eme CO MOMOII Ha ynoTrpeba Ha MmoOuneH, | 4.0 35 3.9 13.6
MOOHJIEH CO UHTEPHET-KOHEKIIHja
Mobile learning technology e.g cell phone with internet, ipad
2 Kowmrjyrepr/Computers 154 2.1 15.1 2.4
3 HUnrepuer-objextr/pecypew/Internet facilities/resources 3.0 14.5 3.0 14.5
4 Jluck  marepujarm, np. VCD/DVD/MP3/Disc  materials e.g. | 0.6 16.9 0.6 16.9
VCD/DVD/MP3
5 Bena unrepaxtiBHa Tabia/Interactive White Board (IWB) 0.0 17.5 0.0 17.5
6 Codraep/Software e.g. Power Points, Spreadsheet Programs 0.6 16.9 0.6 16.9
7 Tenesusopu/Televisions 1.8 15.7 1.8 15.7
8 Ipoexropu/Projectors 15 16.0 1.5 16.0
9 ®otorpaduu u Gprmvow/Still and motion pictures 0. 175 0.0 17.5
10 Monem/Models e.g molecular models 15.1 24 15.1 2.4
11 Mo6uman/Mobiles 0.6 16.9 0.6 16.9
12 Ciiky, pororpadum, nprexu/Pictures e.g. photographs, drawings | 11.4 6.1 11.0 6.5
13 Vue6nymm/Workbooks 0.6 16.9 0.6 16.9
14 Crmcandja,  TEPUOAWYHH  BECHUIIY, marasunn/Journals, | 0.0 17.5 0.0 17.5
periodicals, magazines
15 I'padmuxu Matepujam/Graphic materials e.g. charts 14.8 2.7 14.8 2.7
16 Bucrtuncku npeverr/Realia (real objects) 52 12.3 52 12.3
17 Jlokanau Matepujami (OBOIIje, HIKOJIKH, mamMoBo Macio)/Local | 0.6 16.9 0.6 16.9
materials (fruits, ashes, shells, palm oil)
18 Bypern/Burettes 154 2.1 15.4 2.1
19 Enpyserw/Test tubes 154 2.1 154 2.1
20 I IrmmptaE 1am6w/Burnsen burners 3.0 14.5 3.0 14.5
21 Kucemmmwn/Cone Acids e.g. HCI, H,SO4 HNO; 154 2.1 154 2.1
22 Anxamm/Alkalis e.g. NaOH, KOH 114 6.1 114 6.1
23 Xewmricka pamHoTexxa/Chemical balance 123 52 12.3 5.2
24 Amnaparypa 3a necrinanpja/Distillation apparatus e.g. condensers 3.0 14.5 3.0 14.5
25 Amapatn 3a enexkrpommsa/Apparatus  for electrolysis e.g. | 6.1 11.4 6.1 11.4
voltammeters
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Tabena 5: poyeHmu Ha od2o8opume 3a docmanHume UHCMPYKYUCKU Mamepujanu 6o nodobnacma Oxacghuja
Table 5: Percentage responses on available instructional materials in Ohafia subzone

S/N | JocranmHH HHCTPYKLMCKH MaTepHjaIH HacraBaumm Yuenuuu

Instructional Materials Available Teachers (N=18) Students (N=126)
% A % NA % A % NA

1 TexHosnoruu 3a y4em€ CO IOMOII Ha ynorpeba Ha MoOwieH, | 7.2 24.4 7.0 24.6
MOOHJIEH CO MHTEPHET-KOHEKIIHja
Mobile learning technology e.g cell phone with internet, ipad

2 Kowmmjyrepr/Computers 27.7 3.9 27.2 44

3 HUnreprer-o0jextu/pecyper/Internet facilities/resources 55 26.1 5.5 26.1

4 Huck marepujamu, np. VCD/DVD/MP3/Disc materials e.g. | 1.1 30.5 1.1 30.5
VCD/DVD/MP3

5 bena naTepakTuBHa Tabna/Interactive White Board (IWB) 0.0 31.6 0.0 31.6

6 Codtsep/Software e.g. Power Points, Spreadsheet Programs 1.1 30.5 1.1 30.1

7 TeneBusopu/Televisions 33 28.3 33 28.3

8 TIpoekropu/Projectors 2.8 28.8 2.8 28.8

9 ®ororpahuu u prmmosw/Still and motion pictures 0.0 31.6 0.0 31.6

10 Monem/Models e.g molecular models 27.2 44 272 44

11 Mob6umar/Mobiles 1.1 30.5 1.1 30.5

12 Cmixy, ¢ororpaduu, unprexu/Pictures e.g. photographs, | 20.4 11.1 19.9 11.7
drawings

13 Vue6uunw/ Workbooks 1.1 30.5 1.1 30.5

14 Cmicanuja, TepHOIWYHM  BeCHWIW,  Marasusw/Journals, | 0.0 31.6 0.0 31.6
periodicals, magazines

15 I'padrraxu Marepujamm/Graphic materials e.g. charts 26.6 5.0 26.6 5.0

16 Buctuncku npegvern/Realia (real objects) 9.4 222 9.4 2 2

1 Jloxanan Matepujamy (OBOILje, IIKOJIKK, TaMoBO Macio)/Local | 1.1 30.5 1.1 30.5
materials (fruits, ashes, shells, palm oil)

18 Byperw/Burettes 27.7 3.9 27.7 3.9

19 Enpysetw/Test tubes 27.7 3.9 27.7 3.9

20 Imaptayn nam6w/Burnsen burners 5.5 26.1 5.5 26.1

21 Kucemamn/Conc Acids e.g. HCL, H,SO, HNO; 27.7 3.9 27.7 3.9

22 Anxam/Alkalis e.g. NaOH, KOH 20.4 11.1 20.4 11.1

23 Xewmmcka pamHoTexka/Chemical balance 22.2 9.4 22.2 9.4

24 Amaparypa 3a  gecrmwiammja/Distillation  apparatus  e.g. | 5.5 26. 55 6.1
condensers

25 Amnapatn 3a enextpoymsa/Apparatus for electrolysis e.g. | 11.1 20.5 11.1 20.5
voltammeters
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Pesynrature on Tabenma 1 ro oTkpuBaaT mpo-
LIEHTOT Ha OATOBOPH O] CTpaHA HAa HACTABHU-
IIUTe U YYEHHLUTE Ha IpallameTo 3a JOoCTall-
HOCTa Ha HMHCTPYKIMCKUTE MaTepHjaiy 3a
IpellaBake U ydelhe Ha MPeaMeToT XeMuja BO
UCTpaKyBaukaTa TepuTopujaiHa obnact. Mc-
THOT Oemie coctaBeH o 25 mpamama. 30UpHO,
KopHcTejku ja rpanmmata ox 50 %, neBet on
Matepujaiute Oea MOCTAIHHU, MojeKka 16 He
6ea nocranau. Onrosopute Oea NafeHU U Of
HacTaBHUIIUTE W 0oJ yueHuuure. OAroBopure
KCTO Taka Oea maneHu ox curte 4 momoOIacTH.
Pesynrtature Gea cinuyHm.

IlopmatoruTe ce mpeTcTaBeHH Ha TpadUUKh
npuka3 Ha Crmka 1.

BTopuoT Aen oA NpawwanHuKoT Ha
UCTpPaXyBakEeTo

Result from Table 1 revealed percentage
responses of teachers and students on the
instructional ~ materials available for
teaching and learning of Chemistry in the
zone. There were 25 items in total. In
summary, using a bench mark of 50%, nine
materials were available while 16 materials
were not available. The responses were
made by both teachers and students.
Responses were also presented from the
different sub zones. Please, refer to Tables
1- 5. The responses were almost the same.
The information is further presented in a
multiple bar chart in figure 1.

Research Question Two

Tabena 6: Cpedra epedHocm Ha 002080pUme Ha HacmasHUyume U yyeHuyume 3a coo08emHOCMa Ha UHCMPYKUUCKUME

Mamepujanu

Table 6: Mean ratings of teachers and students on adequacy of available instructional materials.

S/N CooaBeTHOCT Ha HacraBHunm Onroeopu Ha Yyenuum Onrosopu Ha
HHCTPYKLIMCKHUTE Teachers HACTABHHLIUTE Students y4eHHLHUTe/
martepujaan/Adequacy of (N=57) /Decision (N=399) Decision
instructional materials (N=97) Teachers (N=399) students
Mean Std Mean Std
CB Ca CB (91
1 TexHonormm 3a yyeme co 1.33 0.48 Mmory coomseran | 1.32 047 | Maory
l'IOMOI‘JJ Ha yniotpeba Ha Very inadequate COOZIBETHI
MoOMIIeH, MOOHIIEH o Very inadequate
HHTEpHET-KOHeKLHja/
Mobile learning technology e.g
cell phone with internet, ipad
2 Kowmrjyrepn/Computers 2.55 0.81 Coonperan 2.56 044 | Coomsernu
Adequate Adequate
3 HMureprer-o6jexta /pecypen/ 1.54 0.50 Hecoopperan 1.54 0.50 | Hecoompersu
Internet facilities/resources Inadequate Inadequate
4 Jlyck Matepujarmy, TIp. 143 0.18 MeHory 2.12 0.73 | Hecoomerau
VCD/DVD/MP3/ HECOO/IBETHU Inadequate
Disc materials e.g. Very inadequate
VCD/DVD/MP3
5 Bena nnrepaxTrBHa Tabna/ 1.67 0.48 Hecoonseran 1.66 048 | HecoomseTHu
Interactive White Board (IWB) Inadequate Inadequate
6 Codeep/Software e.g. Power 1.54 0.68 Hecoonserau 1.56 0.68 | Hecoomsernu
Points, Spreadsheet Programs Inadequate Inadequate
7 Tenesusopu/Televisions 1.79 0.41 Hecoonsernu 1.78 0.41 | Hecoomserau
Inadequate Inadequate
8 Ipoextopw/Projectors 1.54 0.50 Hecoonsersn 1:55 0.50 | HecoomserHn
Inadequate Inadequate
9 @ororpathum u prmvoBw/ 1.88 0.73 Hecoonserau 1.88 0.74 | HecoomserHu
Still and motion pictures Inadequate Inadequate
10 Monemw/ 2.85 0.96 Coonperan 2.58 0.70 | Coomperau
Models e.g molecular models Adequate Adequate
11 Mob6umn/Mobiles 1.88 0.33 Hecoonperan 1.87 0.33 | HecoomseTHn
Inadequate Inadequate
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12 Cnwxy, hotorpaduy, upTexu 1.75 0.79 HecoonBersu 1.77 0.78 | Hecoonperau
[Pictures e.g. photographs, Inadequate Inadequate
drawings

13 Vuebunm/Workbooks 1.80 0.64 Hecoonseran 1.82 0.65 | Hecoompernu

Inadequate Inadequate
14 Crvicanyja, IepHOANIHI 1.68 0.69 Hecoomserrn 1.69 0.68 | Hecoomsernu
BECHMILIM, MarasuHu/Journals, Inadequate Inadequate
periodicals, magazines
15 I'padmuxu Matepujamy/ 1.96 0.68 Hecoomernn 1.94 0.68 | Hecoomperau
Graphic materials e.g. charts Inadequate Inadequate
16 Bucruncku npeaqverw/ 1.54 0.83 Hecoonpernu 1.56 0.83 | Hecoomseran
Realia (real objects) Inadequate Inadequate
17 Jlokassu Matepyjam (oBoije, | 1.67 048 Hecooxeran 1.66 0.47 | Hecoomsersu
IITKOJIKH, IAJIMOBO Maciio)/ Inadequate Inadequate
Local materials (fruits, ashes,
shells, palm oil)
18 byperu/Burettes 1.75 0.79 Hecoonsersu 1.74 0.77 | Hecoonpernu
Inadequate Inadequate

19 Enpysetw/Test tubes 1.46 0.50 MsHory 1.46 0.50 | Muory
HECOO/IBETHU HECOO/IBETHU
Very inadequate Very inadequate

20 IInmpTan nam6w/ 1.33 0.48 MsHory 1.34 0.47 | Muory
Burnsen burners HECOOIBETHU HECOOIBETHH

Very inadequate Very inadequate

21 Kuceman/Conc Acids e.g. 3.11 0.93 CoonperHu 2.90 0.58 | Coomsernn
HCI, H,SO, HNO, Adequate Adequate

22 Ausxam /Alkalis e.g. NaOH, 2.58 0.62 CoonseTHrn 2.62 049 | Coomsernn
KOH, Adequate Adequate

23 Xemucka paMHOTEX K2/ 2.83 0.72 CoomBeTHI 2.59 0.49 | CoomserHu
Chemical balance Adequate Adequate

24 Amnapatypa 3a nectinanmja/ 1.67 0.67 Hecoonpernu 1.59 0.65 | Hecoomperau
Distillation apparatus e.g. Inadequate Inadequate
condensers

25 Anapari 3a efeKTpomsa/ 1.66 0.48 Hecoonpernu 1.65 0.48 | Hecoomserau
Apparatus for electrolysis e.g. Inadequate Inadequate
voltammeters
Cpenna Bpeanoct/ 1.79 0.64 HecoonseTHn 1.78 0.08 | HecoompeTHu
Cluster mean Inadequate Inadequate

ITomarommre npercTaBeHu Bo Tabena 2 ja mo-
KaXyBaaT cpelHaTa BPEIHOCT Ha OJIrOBOPUTE
O]l HACTaBHUIIUTE M YYEHHUIUTE 33 COOJBET-
HOCTa Ha TOCTallHUTE MHCTPYKLUCKH MaTepH-
janm 3a TpenaBame M y4eme MO0 MPeAMETOT
Xemuja. Pesynratu o cpemHaTta BpeQHOCT Ce
nomery 1.54 u 1/96. Ha nmpumep, mpamniameTo
4 Oemre yTBpAEGHO KaKO MHOTY HECOOJBETHO
O]l CTpaHa Ha HACTaBHUIIMTE CO Pe3yNTaT Ha
cpenHa BpenHocT o 1.43 u HecoonBETEH OJ
CTpaHa Ha YYEHHUIIUTE CO pe3yiTaT Ha cCpelqHa
BpenHocT of 2.12. Ilpamamara 2, 10, 21, 22 u
23 Gea paHTHpaHH KaKO afeKBaTHHU M O CTpa-
Ha Ha HACTaBHULIMTE U Of] CTPaHA Ha YUCHHUIIH-
Te. PesynraTor Ha cpemHata BpemHOCT Oere
on 2.56 no 3.11. Tabena 2

Data presented on table 2 showed the mean
responses of teachers and students on the
adequacy of available instructional
materials for teaching and learning of
Chemistry. Their mean scores range from
1.54 to 1.96. For example, Item 4 was
rated very inadequate by teachers with
mean score of 1.43 and inadequate by
students with mean score of 2.12. Items 2,
10, 21, 22, and 23 were rated adequate by
both teachers and students. Their mean
scores range from 2.56 to 3.11. Please, see

Table 2.
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Xunotesn

Hypothesis

Tabena 7: Cmamucmuka 00 t mecmom Ha pejmuHeom Ha cpedHama 8pedHoCm Ha 002080pUME Ha HacmagHuuume U Ha
y4eHuyume 80 00HOC Ha Kopucmer-emo Ha 00cmanHume UHCMPYKYUCKU Mamepujanu
Table 7: T-test statistics of the mean ratings of teachers and students on the extent of utilization of available instructional

materials.
N Mean Std Df T 3HavajHocT Oprosop
CB Ca A T Sig. Decision
HacraBHuim 57 1.89 0.09 454 -3.12 0.00 3HavajHOCT
Teachers Significant
Vuenuuu 399 1.94 0.12
Students

ITomaTtonure npercraBeHn Bo Tabena 3 yka-
JKyBaat Jieka BpeqHocTa Ha BepojaTHocT (0.00)
€ TOHKCKa 0f] CTereHoT Ha 3HayajHocT (0.05)
Ha 454 cremenu cnoboma (df). Ilpm wmm-
JIEMEHTHPaKkEeTO Ha MPaBWIOTO Ha OJUTyKa BO
CO(TBEPCKHUOT TMaKET 3a OIMIITECTBEHH HAayKU
(SPSS), omHocHO ce ordpra xumoTe3ara ako
TOYHATa BPEJHOCT Ha BEPOjaTHOCT € IoMalia
O]l CTETIEHOT HAa 3HAYajHOCT, a JOKOJKY €
CIIPOTHBHO, c€ MOTBpIyBa xwumorte3ara. Cro-
pen Toa, MOCTaBeHaTa XWIIOTe3a ce OTdpIa.
OBa yka)kyBa JieKa IIOCTOM 3HAYajHa pa3iuKa
noMery pejTHHTOT Ha CpegHaTa BPEOHOCT Kaj
HACTaBHUIINTE M YYEHUIIUTE Ha CTENEHOT Ha
HCKOPHUCTYBamkbe€ Ha IOCTAITHUTE HHCTPYKIH-
CKM MaTepujalyd 3a MpeJaBame W Y4YeHme II0
IpeaMeToT XeMHja Ha IpeIMeTHaTa TEPHTO-
puja ox oBa uctpaxxysame (P <0.05).

TpeTnoT Aen oA NpalanHNUKOT Ha UCTPaXYBaHETO

ITomaTonuTe npercraBeHu Bo Tabena 4 ja mo-
Ka)KyBaaT CpeJHaTa BPEAHOCT Ha OJTOBOPHUTE
U CTaHAap/JHaTa [IeBUjalyja Kaj HaCTABHUIUTE
M YYEeHHIUTe BO OJHOC Ha (aKTOPHTE KOU
BJIHMjaaT Bp3 00e30e1yBameT0 Ha HHCTPYKIUC-
KWATE MaTepyjaiyl 3a IpenaBame U yueme 10
npeameror Xemuja. Cute mpamiama 6ea ore-
HeTH Haj npensuzaeHara BpemgHocT 2.50. Pe-
3yATaTUTE Ha CpeaHaTa BpeqHocT Oea ox 2.61-
3.77.

HacraBauimure mMaar pesynratd Ha CpemHa
BpeIHOCT of 2.89 momeka y4eHHIWTE MMaaT
pe3ynTaTd Ha cpenHa BpemHocT ox 2.83. Bps
OCHOBA Ha aHAIM3HTE, KaJie IITO PE3yITaTHTE
Ha cpenHa BpemHocT Oea 2.89 m 2.83, pemoc-
JIeHO, Y HACTABHUIIUTE W YUYEHHIIUTE BO yUH-
IumTata Kou Oea Jenm Ol MCTPaKyBameTO
npudaThja JeKa CUTe MOHYIEHH OJrOBOPH Ha

Data presented on table 3 indicated that the
probability value (0.00) is less than the
level of significance (0.05) at 454 degree of
freedom (df).Applying the decision rule for
the software package of social sciences
(SPSS) that if the exact probability value is
less than the level of significance reject the
null hypothesis and if otherwise accept the
null hypothesis. The null hypothesis is
therefore rejected. This implies that there is
significant difference between the mean
ratings of teachers and students on the
extent of utilization of available
instructional materials for the teaching and
learning of Chemistry in the zome (P
<0.05).

Research Question three

Data presented on table 4 showed the mean
responses and
teachers and students on the factors
the availability of
instructional materials for teaching and

standard deviation of

militating against
learning of Chemistry in the area. All the
items were rated above the cut-off point
value of 2.50. Their mean scores ranged
from 2.61-3.77.

Teachers recorded cluster mean score of
2.89 and students recorded cluster mean
score of 2.83. Based on the analysis, where
cluster mean scores of 2.89 and 2.83
respectively were obtained, both teachers
and students in the area accepted that all
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npamamaTta ce (akTopd KOHM BIHjaaT Bp3 the items were factors militating against the

06e30e/(yBambeTo Ha JOCTalHOCTa Ha HHCTPYK- availability of instructional materials for
IICKATE MaTepHjaId 3a TMPENaBambe M YUEHe

: teaching and learning of Chemistry.

IO IpeaMeToT XeMuja.

Tabena 8: Cpedra epedHocm u cmandapOHa desujayuja Ha 002080pUME Ha HaCMagHULUMe U Ha yYeHuyume 3a ghakmopume
Kou efujaam ep3 HedocmanHocma Ha UHCmpYKYucKkume Mamepujasnu

Table 8: Mean and standard deviation of the responses of teachers and students on factors militating against the availability of
instructional materials.

S/N | Ognrosop 3a npeaMeToT Hacrapamim Bp.57 | OmroBop  Ha | Vuenwuim 6p.399 OgroBop  Ha
Item statement Teachers (N=57) | HactaBHuumre | Students (N=399) YUEHULIUTE
Mean Std Decision Mean Std Decision
CB CIl Teachers CB CIl Students
1 Hecrnoco6Hocra 3a 3.24 0.78 Ce cormacyBam | 3.76 2.34 Ce cornacyBam
HMIIPOBHM3aIMja Ha /Agree /Agree
HaCTaBHUIUTE/
Inability of teachers to
improvise
2 Cnaba xynrypa 3a 3.26 0.64 Ce cormacyBam | 2.57 0.74 Ce cornmacyBam
OJIPXKyBars€ O] CTpaHa Ha /Agree /Agree
HACTaBHUIIUTE U Ha
onp>KyBaumTe/
Poor maintenance culture by
the school
authorities/teachers
3 Henosoman napuaxu 3.14 0.81 Ce cormacysam | 3.08 0.87 Ce cornacyBam
CpEeJICTBA 3a KyITyBame /Agree /Agree
marepujam/Insufficient fund
to purchase the materials
4 Hewmame pecypcen nenrap 3a | 3.10 0.74 Ce cormacyBam | 2.69 0.97 Ce cornacyBam
MHCTPYKIMCKH MaTepHjai /Agree /Agree
/No resource centre for
instructional materials
5 IpoBu3yja 3a uHCTpYKIMCKA | 2.61 0.90 Ce cornacysam | 2.76 0.89 Ce cormnacyBam
MaTepHujalii He € pe/IBU/IeHa /Agree /Agree
BO OYIIETOT Ha yuHIMIITETO/
Provision of instructional
materials is not in my school
budge
Cpenna BpegHoct/ 2.89 0.94 Ce cormacysam | 2.82 0.60 Ce cornacyBam
Cluster mean /Agree /Agree
YeTBpTHOT AN oA NpallanHUKOT Ha Research Question four
UCTpaXyBakEeTo
Data presented on table 5 revealed the
Hopatorute npercraern Bo Taberna 5 moka- mean responses and standard deviation of
’Kaa JieKa CpeliHaTa BPeIHOCT M CTaHAapIHaTa teachers and students on the ways in which

JieBHjalja IpH OATOBOPHUTE HA HACTABHHUIIATE
Y Ha y4YEHHMIMTE 32 HAYMHOT Ha KOj ce J0CTa-
ByBaaT MHCTPYKLWCKUTE MaTepHjajIy 1O Tpe-
MeToT Xemuja. Cure npanama 6ea paHrMpaHu

instructional materials could be supplied
for teaching and learning of Chemistry. All
the items were rated above the bench mark

Ha TpaHMYHATa BpemHOCT of 2.50. Pesyirta- value of 2.50. Their mean scores ranged
TATE OJl CpelHaTa BPEIHOCT C€ IBIDKea O from 2.51 to 3.20. Comparatively, students
2.51 no 3.20. Criopen0OeHoO, yYESHHUIIMTE UMAAT had a higher cluster mean score than
IIOroJIEM pE3yJITaT Ha CpelHaTa BPEIAHOCT teachers but their ratings were the same.
OTKOJIKY HACTABHHLIMTE, HO Oea MCTH HUBHUTE The findings indicated that both teachers

pejTuH3HU. Pe3ynrature mokakaa Jeka W Hac-
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TaBHUILIUTE W YUCHUIUTE Ce corjiacyBaat jeka
MMIpOBH3aIMjaTa Ha HACTaBHHIUTE, 00e30e-
IeHa O]l JUPEKTOPOT MPEeKy TOXOJO0T Ha y4H-
JHUIITETO, NOCTaBeHa 0] MUHHCTEPCTBOTO 3a
obpazoBanme, OnOOPOT 3a YUYHIMIITHAOT Me-
HaimMeHT, YHUIIE®, 3aeannmata, KIyOOBH U
IpYyTY OpraHU3alyy Ce€ €OHU OJf HAUMHUTE Ha
KOU ce Jloara A0 MHCTPYKIMCKUTE MaTepHjaln
U Ha KOWM HCTHTE C€ J[0CTaByBaa BO Y4H-
JMIITaTa Ha TEPUTOpHjaliHaTa objacT Ha el
0]l OBa UCTPa)KyBame.

and students agreed that improvisation by
teachers, supply by principals through
school income, supply by ministry of
education, school management board,
United Nation International Children
Education Fund (UNICEF), community,
club’s and other organizations were some
of the ways instructional materials could be
supplied to schools in the zone.

Tabena 9: CpedHa epedHocm u cmaHOapoHa desujayuja Ha 002080pUMe Ha HACMABHUYUME U Ha yYeHUyUme 3a HayuHume Ha
Kou mMoxe Oa ce docmasysaam UHCMPYKUUCKume mamepujanu 4o yyunuwmama

Table 9: Mean and standard deviation of the responses of teachers and students on ways in which instructional materials may be
supplied to schools.

S/ | OnroBop 3a npeameroT Onrosopu Yuenuum Onrosopu Ha
N | Item statement HacraBHuum Ha HacTa- Students y4ueHHLUTE/
Teachers (N=57) | BauuuTe (IN=399) Decision
Mean Std | /Decision Mean Std Students
CB CA_ | Teachers CI Ca
1 Mmvmposuzaiwja Ha HacTaBHuImTe/ | 2.62 0.60 Ce 3.10 0.55 Ce cormacyBam
Improvisation by teachers corjiacyBam /Agree
/Agree
2 JlocTaBa o1 AMPEKTOPUTE IPEKY 2.72 0.30 Ce 3.20 0.74 Ce cormacyBam
TIPUXOWTE HA YUUIIMINTETO/ coracyBam /Agree
Supply by principals through /Agree
school income
3 JlocraBa on MunmMCTEpCTBOTO 32 2.51 0.66 Ce 2.58 1.08 Ce cormacyBam
obpazoBanue/ coryacyBam /Agree
Supply by Ministry of Education /Agree
(State angd Federal)
4 Jocrasa ox Onbopor 3a 2.61 0.13 Ce 2.99 0.70 Ce cormacyBam
MEHAMpParke Ha YUUIIHINTaTa/ cornacyBam /Agree
Supply by School Management /Agree
Board (SEMB)
5 | Honammm on ¢punanTporm/ 2.79 0.77 Ce 2.85 0.91 Ce cormacyBam
Donations from philanthropists coryiacyBam /Agree
/Agree
6 Jluctpubyimja Ha mpomnsBoxacTBoTO | 2.59 0.52 Ce 2.80 0.77 Ce cormacyBam
of cTyneHTH/ coracyBam /Agree
Distribution of production by /Agree
students in tertiary institutions
7 Jonamuu o PTA/ 271 0.73 Ce 2.96 0.58 Ce cornacyBam
Donations from PTA cornacyBam /Agree
/Agree
8 IIpomsBomum o cTyneHTH/ 2.65 0.52 Ce 3.20 0.76 Ce cornacyBam
Production by the students coriacyBam /Agree
/Agree
9 Joctasa onq YHULIE® u Csetcka | 2.90 0.57 Ce 2.54 0.82 Ce cormacyBam
6anxa/ coryacyBam /Agree
Supply by UNICEF/World Bank /Agree
10 | Hocraa ox 3aeqHuIIATa, KITyOOBH 2.54 0.64 Ce 3.08 0.80 Ce cormacyBam
u 1p. opr./ coracyBam /Agree
Supply by community, clubs, and /Agree
other organizations
Cpeana spegHoct/Cluster mean 2.58 0.58 Ce 2.90 0.33 Ce cornacyBam
coriacyBam /Agree
/Agree
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ITomatonurte mperctaBeHn Bo Tabema 10 ro
MIOKaXKyBaaT pe3ylaTaTOT Ha JOCTHTHyBambara
Ha yuenmuure on 2012 mo 2015 romuna.
Hajronemu NOCTUTHYBama MMalle YYCHHUITUTE
B0 2014 roauHa, BKIIYyIyBajKU T M YUECHUIUTE
co rmoceOHM TTOTPeOr KoM mMaa 553 OLIeHKH o
A® no C°. Hajronemuor Heycrex 6mn Bo 2012
roauHa Kora 512 y4eHHIIM WMalle OIEHKH O
D7-F9.

Data presented in table 10 showed the
outcome of students’ performances from
2012-2015. The highest performance was
in 2014 where the students including those
with special needs had 553 passes in A®and
C°. The highest failures was in 2012, where
512 students got D7-F9. Please, refer to
table 10 for details.

Tabena 10: Pesynmamu 00 mecmupamemo Ha 3Haeremo Ha ydyeHuyume no npedmemom Xemuja 00 obpa3oeHama 30Ha

Oxacpuja 00 2012-2015

Table 10: Outcome of students’ performance in Chemistry in Ohafia education zone from 2012-2015
Score 2012 2013 2014 2015
Al 6 2 18 14
B2 8 17 31 70
B3 83 71 93 gird
C4 69 83 141 112
C5 103 146 125 101
Cé 188 182 145 140
D7 240 178 168 196
ES8 169 127 138 112
F9 103 55 83 74

Ouckycuja Ha pesyntaTute

Haonute on nobueHnTe pe3ynaTaTH 3a MPBHOT
JleNl Ol TPalaIHUKOT TIOKakaa JeKa ce JI0cC-
TallHU caMo 16 MaTepujanu o BKyIHO 25 Ma-
Tepyjanu kon Gea Habpoenn. OBa ykaKyBa
JieKa BO OBaa TEPUTOPHjaiHa 00JIacT He ce HUC-
TIOJIHETH AKPEAUTALIOHHTE YCIIOBU HaIEHH O
WAEC. Toa 3Haum Jeka jocraBaTa Ha MaTe-
pHjany 3a IpelaBake 10 MPeIMETOT XeMHja
ce mHory Manu (14). IToBekero cpemHu yumu-
JIUINTa TH HEMaa NOTPeOHUTE WHCTPYKITUCKH
MaTepyjalid 3a OAPXKYBame Ha IpeJaBam-ara
no Xemuja (7). BakBara curyanuja oHeBO3MO-
JKyBa YYEHUIMTE Jja OCTBApaT ONTHMAITHU pe-
3yJITaTd 10 IIPEeAMETOT XeMHja. YUeHHUIIUTE
€O 1moceOHM NMOTpedH ke MMaaT JOMOJHHUTEIHI
TEIIKOTHHA BO pa30HMpameTo Ha XeMHjara H
HEj3MHHUTE KOHIIENITH, 0COOEHO MOpaay MBHATA
cocrojoa.

Kako u n1a e, oBa € CIpOTMBHO BO OIHOC Ha
HaoguTe Koum ru nobwn Emendu (13). Toa
MOXXe 1a 6une Taka mopaad (akToT INTO HCT-
paxyBameTo Ha EMeHIy e 6a3upaHo camo Ha
1ab0paTOPUCKHUTE amapaTd, AOJeKa HAIIETO
HCTPaXyBame BKIydyBa M yrmorpeba Ha Tex-
HOJIIOTHja Off IIOBHCOKO HHMBO KaKO HMHCTPYK-
micku Matepujan. OBue Mmarepujanu He Oea
nocramuu. IlpyupHara 3a HUBHATa HemOCTAll-

Discussion of Results
The findings from research question one

showed that only 16 out of the 25 listed
materials were available. This indicates that
the zone did not meet with the accreditation
criteria of WAEC. This shows that there
was poor supply of materials for the
teaching of chemistry (14). Most secondary
schools did not have the required
instructional  resources for teaching
chemistry (7). Such situations will not
enable the students to perform optimally in
Chemistry. Those of them with special
needs will find it particularly difficult to
understand Chemistry concepts due to their
very nature.

However, this was in contrast with the
findings of Emendu (13). This may be due
to the fact that Emendu’s study was based
on simple laboratory apparatus while the
present study included high technology
instructional materials. These were not
available. The reason may be that they may
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HOCT MOXKe J1a Ome Iopaiyu BHCOKUTE ICHH.
Moxe na Owae ¥ Toa IITO HACTaBHHUIIUTE HE
3HaaT KaKo Jia TH yIoTpeOyBaaT OBHE MaTEpH-
jamm. Pe3ynTatuTe mokaxkaa ieKa ce JOCTAITHU
KOMITjyTepHUTe, U BaKBUTE PE3YJITaTH CE CIIPO-
TUBHH OJ] OHHMEe KommTo ru mobun Eneasato
(10). ucmapureTor BO 1OOHEHHUTE pe3yNTaTh
MOJKE J1a TIOCTOM IOpPaAy Pa3iuyHaTa Taprer
rpyma Ha HCTpakKyBamaTa, reorpad)ckoTo moj-
padje u peaMeToT Ha UCTPaXKyBamkbeTo.
Haopure on mpamamero 6 mokakaa Aeka ce
COOZIBETHO JOCTallHM KOMIIjyTepUTe, MoJie-
KyJIAQpHUTE MOJENH, aJKAITHUTE U XEMHCKHTE
MaTepujanu. OBa € BO COINIACHOCT cO Jo0ue-
HUTE PE3yJITaTH BO MCTpa)KyBamaTa HaIlpaBe-
uu o Arokoyu m Ugonwa (14) u Laha (12).
OBa ToKa)KyBa JIeKa Ce€ COOJBETHO AOCTAIHU
caMo HEKOJIKY of HHB. Pe3ynrature mokaxy-
BaaT JeKka ke Omie IONpeyeHo aKaJeMCKOTO
JNOCTUTHYBamk€ Ha YUECHUITUTE.

Kako u 11a e, cooIBeTHOCTa Ha KOMIIjyTepuUTe
€ CIpPOTHMBHA Ha pe3yJTaTUTe KOW T HOOWI
Eneasato (10), xoj 3abenexain geka KOMILjyTe-
pHTe Ce HECOOOBETHH BO HETOBOTO MCTPaXy-
Bame. Toa Moxe ma Oune Taka Mopajgu pas-
JUYHATA TapreT Ipyla Ha HCTpaKyBamaTa,
MpeMETOT Ha MCTPaKyBamke M reorpacKoTo
mofpavje. Pesyntature mnokakaa naeka 16
MaTepHjaJid Ce paHTHpPaHH KaKO HECOOBETHH,
nozaeka 4 o MaTepHjaIuTe ce paHTUpaHU KaKo
MHOTY HecoonaBeTHH. Op nocTamHaTa JuTepa-
Typa ce yTBPAH JIeKa IIOCTOM HECOOABETHOCT
Ha BHCOKO TEXHUYKHTE HHCTPYKIMCKH Mate-
pyjamm Bo yumnumrata (10). OBue pesynratu
MOKA)KyBaaT JieKa NOTPeOHO e J1a ce mpe3eMaT
MepKH 3a J1a ce Iomo0par akaJeMCKHUTE J0C-
TUTHyBakba Ha YUYEHHMIUTE IO IIPEIMETOT
Xewmuyja.

Pesynrature 05 0OCMOTO HCTpa)KyBadyKo IIpa-
nIame MOKakaa JieKa HecrocoOHoCTa Ha Hac-
TaBHUIUTE 1a 00e30enaT JOBOIHO CPECTBA U
HEJIOCTUTOT Ha PECYPCHU LIEHTPHU ce PaKTOpH-
Te KOW BIIMjaaT BP3 HEJOCTAlIHOCTAa HAa MHC-
TpyKuuckuTe Matepujanu (1). AKo HacTaBHU-
UTe HE MOXAaT Ja WMIPOBH3HMPAAT, TOTAI
HEMa CpeACTBa, a CEeTO Toa Ke BIHjae Bp3
aKaJIeMCKUTe JOCTUTHYBamka Ha YYSHHULIUTE T10
npeameror Xemuja. [Ipobmemure co pecypc-
HHTe IIEHTpH Tpeda 1a ce axpecupaar ouaejku
WCTHTE ce 100pa ommyja.

Pesynrature On OEBETTOTO HCTPa)KyBauKo

be expensive. It could also be that the
teachers may not know how to use them.
The result showed that computers were
available which is contrary to the findings
of Eneasato (10). The disparity in the
results may be due to different target
population, geographical area and subject
matter.

The findings from research question six
showed that computers, molecular models,
acids, alkalis, and chemical balance were
adequately available. This is in agreement
with the findings of Arokoyu and Ugonwa
(14) and Laha (12). From this, it shows that
only a few are adequately available. The
result is that academic achievement of the
students will be greatly hampered.
However, the adequacy of computers is
contrary to the findings of Eneasato (10)
who noted that computers were inadequate
in his study. This may be due to different
target population, subject matter and
geographical area. The findings showed
that 16 items were rated inadequate while
four items were rated very inadequate.
From literature there is inadequacy of high
technology instructional materials in the
schools (10). From this finding, it shows
that a lot still need to be done to help the
academic achievement of students in
Chemistry in the zone.

The findings from research question eight
showed that inability of teachers to
improvise’ insufficient fund and absence of
resource centre were factors militating
against the availability of instructional
materials (1). If teachers cannot improvise,
and there are no funds, then it will affect
the students’ academic achievement in
Chemistry. The issue of resource centers
should be addressed seriously for it is a
viable option.
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Ipaniamke I0Ka)KyBaaT JeCeT HAUYUHH CO KOM
Ce COruacyBaaT MCIIMTAHUIIUTE, OJHOCHO I€Ka
MHCTPYKIUCKUATE MaTepHjaIl MOXKe J1a UM Ou-
JlaT IOCTaBEHH BO YUMIIMINTATa HA TEPUTOPHU-
jaTa Ha KOja € CIIPOBEAEHO HMCTPaXKyBaHETO.
Kaxko crparernja, 3a 1a 6ugar mocTarnHu MHC-
TPYKLMCKUTE MaTEpHjally, YIWIHIIHUTE BJac-
TH ¥ opranusanuure kako PTA tpeba ma mo-
MOTHAT IpHu 06€30eyBameTo Ha HHCTPYKIIUC-
KWTe MaTepHjainy Bo yuwnumirara (10). Tue ne
Tpeba Ma dYeKaaT Ha HMIPOBM3aLMjaTa Ha
HacraBHuIMTE. Tue Tpeba na copaboTyBaat.
Cero oBa ke IOMOTHE BO MOJAOOpyBame Ha
aKaJIEMCKUTE JOCTUTHYBamba Ha YIEHUIUTE T10
IIpeaMETOT Xemuja.

Haonure BO ofHOC Ha pesynratute H0OHMEHH
O]l TECTUPamaTa IIOKaXKyBaaT JIeKa MOTroJIEMa €
OpojkaTa Ha y4eHHIIH KOU HOJIOKHUIIE, OTKOJIKY
Ha OHME KOHM IaJHaje Ha TecTHUpameTo. Toa
MOXKE J1a € Pe3yNTaT Ha MPENHIIyBambEeTO MIPU
TeCTHpamara 3abelexaHo O CTpaHa Ha
TEPEHCKHUTE Hal0JbyAyBaud, IPUCYTHH 3apaad
LEeNNTE Ha OBa HMCTpaKyBame 3a BpeMe Ha
TECTHPameTO. JloCTaHUTE MOAATOIM IIOKa-
XKyBaar JIeKa Jiell ol pe3ynrature Oea 3aapia-
HH [IOPaJI¥ NPENHUITYBamkhe IPU TECTUPAETO.

3aknyyoum

Iosekero o7i HabpoeHNUTE UHCTPYKIUCKHA Ma-
TEPUjallu Ce HeJOCTaIlHA KOM Ce€ MOTpeGHHM 3a
OZIP)KyBam-€ Ha e(pUKACHH NPEe/IaBamba U yYemhe
Ha MaTepHjaTa 10 yYWIHIIHUOT MpeaMeT Xe-
MHMja, KaKO ¥ 32 IOJ00pH aKaJeMCKH JOCTHI-
HyBama. Pesynrature mokaxaa Jieka camo He-
KOJIKY OJi JOCTallHUTE MaTepHjaid Ce COOJ-
BETHU Ha mporpamara. Toa MMIUMIHpa Jeka
He Ce e(EeKTHBHU IPEIaBambaTa U YUEHETO MO
MpeaMeToT Xemuja.

Hcrpaxysamero mueHtudukysa 5 dakropu
KOH C€ MPOTHUB JOCTAIIHOCTAa Ha MHCTPYKIIHC-
KUTe MaTepHjany. Mako nmocrou 3HauajHa pas-
JIMKa TIOMel'y HaCTABHULIUTE ¥ YYCHULIUTE, pe-
3yATaTUTE Ol OATOBOPUTE 3a CPEAHATa BpE.-
HOCT, M [IBETE IPyIH Ha WCIHUTAHHIINA CE COT-
JIaCHU CO THE (aKTOPH.

3aeIHUYKH HANOPH ce MOTpeOHH 3a Ja Guaat
JOCTaITHU MHCTPYKLMCKUTE Matepujanu. OBue
Harop¥ Mopa fAa OMOaT HampaBeHH OJ CHTE
YYECHUIIM BO 0Opa30BHHOT CEKTOpP, BKIIy-
YyBaKM TM WM (QWIAHTPOIMTE W 3aeHUIIATA.
HcrpaxyBamero yrBpau 10 HauMHM Ha KOH

The findings from research question nine
revealed ten ways the respondents agreed
that instructional materials could be
supplied to schools in the study area. As a
strategy to make instructional materials
available, school authorities, and
organizations such as PTA should help to
provide instructional materials in the
schools (10). They should not wait for only
the teachers to improvise. There should be
collaborative effort. All these will help the
academic achievement of students in
Chemistry.

The findings on students’ outcome showed
that there were more passes than failures.
This may be attributed to examination
malpractices noted from field experiences
of the researchers during the examinations.
Available data also showed that some of
withheld due to

examination malpractices.

the results were

Conclusions

Most of the listed instructional materials
needed for effective teaching and learning
of Chemistry for academic achievement
were not available. The results showed that
only few available ones were adequate.
These imply that the teaching and learning
of Chemistry had not been effective.

The study identified five factors militating
against  availability of instructional
materials. Though there was significant
difference between the teachers’ and
students’ mean responses, both agreed on
these factors.

Collaborative efforts are needed to make
instructional materials available. These
efforts must involve all stakeholders in the
education sector including philanthropists
and the community at large. The study
determined ten ways instructional materials
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FROM PRACTICE TO PRACTICE

HHCTPYKIMCKUTE MaTepHjalid MOXKaT Aa 6unaT
JI0OCTaByBaH! BO YUWJIMIITATa CO IENl OAPXKY-
Balke IMpelaBama U ydeme II0 IPEeIMETOT
Xemuja.

Wmnnukauun Bp3 06pa3OBaHVIETO Ha nuuata co
noce6Hn noTpedu

Hamponannarta nomuTuka 3a 00pa3oBaHHETO
Ha JIAaTta co noce6Hu notpedu ox Depepan-
HOTO MUHHCTEPCTBO 3a obpaszoBanue (5), Tu
HarjiacyBa Ha HajMaJIKy PECTPUKTHBHUTE OKO-
JIMHYU, HyJITa OJOWBHOCT, IIEJIOCHA WHKIIY3Hja
" auBep3uGUKaIyja Ha yCIyTuTe ¥ HaJBOp OJ
yumnuinrata. OOpa30oBaHHMETO Ha JHIIATa CO
noceOHN MoTpedu e (GopmamHO 00pa3oBaHHE
KOH UM Ce J]aBa Ha JIMLAaTa co MoceOHM moTpe-
6u. HusHOTO 00pa3zoBaHme Tpeba ma Oume CK-
POEHO KOH MHIWBHIyalu3alyja Ha o0pa3zoB-
HHTe Tporpamu. MicToTo Moxe aa 6uae cropo-
Be[yBaHO BO YYIJIHIITE, JOMa WIH BO OOIHHU-
I1a 3a JIUIaTa KOM He MOXKAT Jia ja HaITyInTaT
6onHMIIATA.

ITocrojar MHOTY 00pa30BHM HMMIUTAKAIIAN 32
00pa30BaHMETO Ha JIMIIaTa CO MOCEOHU MOTpe-
Ou. Yuenuimre co noceOHM noTpeby ke MMa-
aT NMpUAOOMBKa aKO MHCTPYKIMCKHUTE MaTepu-
janmu ce pgocramHu M cooxseTrHH. On camara
HUBHA CcOCTOj0a, THE MMaaT MoTpeda o MHC-
TPYKIMCKY MaTepHjajii KoM Ke ja KOHKPETH-
3UpaaT MaTepHjara KojalliTo ce mpenasa. Tue
Tpeba fa OMOaT BO COINIACHOCT CO HHUBHUTE
noce6HU NMOTpedH, Kako LITO € Toa HaBeIeHO
Bo yueHmukuor MOII. Ako ucture Te He ce
JOCTaIHy, Tve Tpeba na oumar o6e3deneHn u
nocraBeHd. Hexon on HUB MoxeOu ke mmaat
norpeba oJ] MaTepHjaId 3a TEXHOJOTHjaTa Of
noBucoko HuBo. Hekom Mmoxebu ke mmaar
norpeba O CHELWjaHO CO3Ja/leHH MaTepH-
janmy ¥ ayrMeHTaTHBHa TexHoiormja. Hacras-
HHULUTe Tpeba Ja 3HaaT Kako Jia TM MCKOPHC-
TaT OceOHNUTE MaTepHjajiy Co IeJ Aa TH Hay-
yat yueHunure. [lorpebHO e na ce HampaBaT —
HaIopH 3a copaboTKa 3a 1a ce 00e30enun HUB-
HO JIOCTaByBak€ 0 y4WIHIITaTa. Binagara u
JIpYTUTe YMHUTENH Ha OOpa30BHHUOT CHCTEM
Tpeba ma obe3bemaT coomBeTHA MPOBHU3Mja 32
MHCTPYKIMCKUTE MaTEePHjaId 33 YUMIHIITATA.
PecypcHute nieHTpH Tpeba na Ougat OCHOBaHH
BO CEKOja oJl 00pa30BHHTE 30HH BO JprKaBaTa
CO IieJl Ja UM OMaT TOCTaBEHH COOJBETHHTE
MHCTPYKIIACKM MaTepuwjain. HacraBHHITUTE

could be supplied for teaching and learning
of Chemistry.

Implications for special needs education

The National Policy on Special Needs
Education (Federal Ministry of Education,
FME (5), lays emphasis on least restrictive
environment, zero reject, total inclusion
and diversification of services beyond the
school target. Special needs education is a
formal education given to persons with
special needs. Their education is tailored
towards individualized education program
(IEP). It can be rendered at school, home
and hospital bound settings.

The educational implications are many for
special needs education. Students with
special needs will benefit tremendously if
these instructional materials are available
and adequate. By their very nature, they
require these instructional materials to
concretize lessons taught. They must be
accommodative of their special individual
needs as stipulated in the student’s IEP. If
they are not available, they should be
sourced for. Some of them may need the
high technology ones. Some may need
customized assistive and augmentative
technological ones. They should also be
taught how to use them even if they came
with manuals. The teachers should also
know how to use them to teach.
Collaborative efforts should be made to
make sure they are supplied to the schools.
Government and all other stakeholders in
education should ensure adequate provision
of instructional materials in the schools.
Resource centers should be established in
each of the education zones in the state to
supply adequate instructional materials.
Teachers should make conscious effort on
their own to update their knowledge on the
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O/ MPAKTUKA 3A [TPAKTUKA

Tpeba da HampaBaT HAIllOPH OJf HMBHA CTpaHa
3a HAJOTpaJyBalke€ Ha HUBHOTO 3HAEHE BO
ogHOC Ha ymoTpebaTta Ha HH(OPMATHIKHTE
KOMYHHUKAIIUCK! TEXHOJIOTHH, yroTpebaTa Ha
MayepIONHT-TIPE3eHTallud M JAPYTH aIlIhKa-
nuy. MHCcTUTYnmMuTe 3a O0yKa Ha HacTas-
HULUTEe Tpeba Ja OCHUTypaT JieKa HacTaBHHU-
UTE K& Ce CTeKHaT CO COOJBETHa o0yKa BO
obnacTa Ha 00pa30BHATa TEXHOJOTHja CO IEN
UCTUTE Ja OWAaT W3JI0KEHM Ha MOJEPHHTE
MUHCTPYKIMCKH TEXHOJIOTHH ¥ KaKO Jia TH yIIo-
TpeOyBaaT UCTHUTE.

Pegpeperuyu / References

1. Ndem OU, Nnamdi FU. Availability and use of
instructional materials in teaching and learning of
Biology in secondary schools in Nsukka L. G. A.
[unpublished dissertation]. University of Nigeria
Nsukka; 2007.

2. Inyang NE, Ekpenyong A. Influence of ability and
gender groupings on senior secondary school
chemistry students’ achievement on the concept of
redox reactions. Journal of Science Teachers
Association of Nigeria, November 12 35 (1, 2),
36-42 2000.

3. West African Examination Council. Chief
examiner’s report. Lagos: WAEC; 2012.

4. Nwagbo C. The relative efficacy of guided inquiry
and expository methods on the achievement in
biology students of different levels of scientific
literacy. Journal of Science Teachers Association
of Nigeria, September 12 36 (182), 43-51 2001.

5. Federal Ministry of Education. National Policy on
Special Needs Education in Nigeria. Abuja, 2015.

6. Federal Republic of Nigeria National policy on
education (6th edition). Lagos: NERDC Press
2013.

7. Nwoji QJ. Production and utilization of teaching
materials (Revised edition). Enugu: Fulladu: 2011.

8. Lever-Duffy J, McDonald JB, Mizell AP.
Teaching and learning with technology (2nd ed.)
Boston, USA: Pearson: 2005.

9. Okoroafor OO. Factors responsible for non-
improvisation of instructional materials by
mathematics teachers. [unpublished dissertation].
National Open University of Nigeria, 2010.

10. Eneasato OS. Effect of individual and group
laboratory works on students achievement in some
senior secondary school chemistry concept.
[unpublished dissertation], University of Nigeria
Nsukka, 2008.

11. Mboto FA, Ogar NE. The relative effectiveness of
guided and expository laboratory on students’
retention of physics concepts. International Journal
of Research in Educational Development
Consortia, May 18 1(1), 151-163. 2004.

12. Laha BB. New perspectives in examination
malpractices in  Nigeria. Makurdi:  Selfers
Academic Press: 2008.

13. Emendu NB. Effect of availability and utilization

use of Information Communication
Technology (ICT), power points and other
application software. Teacher training
institutions should ensure that student
teachers are given proper trainings in the
area of educational technology in order to
expose them to the modern instructional
technology and how to manipulate them.

of chemistry laboratory equipment on SS 2
student’s achievement in chemistry.

14. Arokoyu AA, Ugonwa RC. Assessment of
resource availability for chemistry instruction in
the secondary schools in Rivers State. Journal of
Emerging Trends in Educational Research and
Policy Studies October 3 (3), 346-351. 2012.

15. Miriogu CA. Effect of framing instructional
strategy on students’ achievement and retention in
mole concept. [unpublished thesis], University of
Nigeria Nsukka, 2011.

16. Nworgu BG. Educational research: Basic issues
and methodology (second and enlarged
edition).Nsukka: University Trust.

17. Akanu Ohafia Secondary School. West African
Senior School Certificate Examination (WASSCE)
result sheet. Statistics unit, Secondary Education
Management Board (SEMB), Ohafia Zone, Abia
State. 2015.

18. Eze DN. Research proposal and report without
tears. Nsukka: Ephrata: 2011.

HAEPEKTOJIOLLIKA TEOPHJA M ITPAKTHKA 2018; 19(1-2):102 - 127
DOI: 10.19057/jser.2018.34

127




