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CHAPTER ONE

INTRODUCTION

because e_.come to know ur daily
| —
proble ‘ iques of chemical al s. Every single product -

(consu put out for public consumption was presume

to have ified by a chemical analyst. There were gro

concer : es ly about the

authent

|
and non-3

insecticides, and weedicides. The silent questions were:

How did

chemist’s

substances

both living and non-living things

applied sciences cre

chemical engineering,

environmental chemistry (Salman, Olawoye, & Yahaya . Practically, daily

life of humans centres around the chemical choices we make with food, air,
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clothing, cosmetics, fuel, medicine, home, and family members (Nbina & Viko,
2010).
method on, separatic atoms

ions, an sample. Analytical ch v could be broken down -

into two naly QA] and quantitative anal

each o her be classical or instrumental. Quali

instrum ¢ e s and
substan

Chromatograg Mass Spectrometry (GC — MS), High-Performance Liquid
Chromal

Induced :

(Atomic

= essential topics.
by/students /,/—/[ Formatted: Font color: Auto

of gases; acids, bases and salts constitut ulk“of QA; solubility with a

focus on solubility rules and the principles behind; redox reaction in the area of
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balancing of the equation, redox potential, reduction and oxidation; electrolysis
which looked at the mechanism of electrolysis and principles behind it;
inorgaw' == = = == == == = =_
the area lic p operties, va

‘ -

comple)

| h-determines the constituents of a compoun

or mixt e process of determining what metallic rad

(cations ' i ample witho

quantiti
|

|
principles.un ing_quantitative or qualitative analysis as; in qualitative

analysis

attraction a

to react witl

ould teach it as well

as the exact content to cover (MoE, 2010). However, WAEC gives some
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directives and requires students to know and perform the characteristic tests of { Formatted: Font color: Auto

cations with dilute NaOH (ag) and NHs (aq), and with the following ions (NH4;
Ca?*: Pb%; 02+ Fadte A13+. and 70
cations
reactio
on solid

The co above anions (without specifying the__rea

be used) ' 0 ement feacti

NH, Cf

: A
ofcepts to

er, and Crouch (2014) agreed with
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The study by Uzezi et al. (2017) assessed conceptual difficulties in a
chemistry syllabus of the Nigerian science curriculum as perceived by high

school s

nature o at make QA a diffic Uzezi et
al. samg epresenting 63.25%, ult, out of 19 concepts -

in the s ‘From the 12 difficult concepts, five concep

formed

fundam
of prec1 Ditatesppeomplex salts, and addition of acid" (Treagust et al., 2004,

p.727).

requireme

Besides, the

r
d.chemistry

instructional

despite all the challenges listed above, ane aching technique could

significantly enhance students’ conceptual understanding.
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Research has shown that most chemistry teachers employ the lecture
method of teaching (Igbal, Azam, & Rana, 2009; Kolomuc, Ozmen, Metin, &

Acisli, 2012;:Uzezi-eta T == = = =

share t hat most teachers g and
| e
are see of knowledge. There i or a methodology that is

student d-technologically enhanced to equip

with 2 are them to play a significant role in solving

challeng / 14 it. there shoul

ways

pedago : nd.learning.

explore the

use of met

az, 2008). It was,
ants on how

to teach Q@ dents to appreciate the vital role QA

Statement of the P

2018)« { Formatted: Justified

The chief examiner's re N (:.j B 1‘ g

showed students' poor performance in QA ations of SHS. For

instance, the 2018 report (WAEC, 2018) was laden with comments such as
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candidates: “lack of relevant skills for adequate qualitative analysis”,
“inadequate description of precipitates formed”, “Performance for question two

(Qualit e Analyvcic ac nat aneco Acino N eoMme 0 he candidatee did no

adhere tructions. In few ca on were
——
used” (g omments suggest that th ents lacked relevant skill -

for ade sis--and form inadequate description

precipit gested remedies for these poo performar

accordi i start the prz
with st

exercises_presented.should be marked by the chemistry tutors, c) refresher
courses

explain the procedures used in'p activities to candidates.

qualitative

t: "Some candidates did no

dissolves to form a deep blue solution" (p. 265). Those who reported described
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the filtrate as ‘clear filtrate' instead of the colourless filtrate with wrong use of
terms. For example, “precipitate instead of residue." (p. 267).
tion to the poor sta achers
K hard in the classro d laboratories. Teachers -

aboratories very well. Teachers. had

ndidates to a lot of practical exercises, and n

ir attention

Cipitate,

practical work to obtain the necessary es and knowledge

required (p. 31).
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In 2015 these were the highlights of poor students' performance (WAEC, 2015).

Many candidates performed confirmatory tests for cations they had not

ons-and inferences e not
i

‘correct confirmatory e cation identification -

tes did not follow the procedures outlined i

essing-up with their answers. Most candid

i (0. 33).

were successfully written, they could not make any

exposed
s. Cand

es” (. 29).

\‘, st C ese factors po ///[ Formatted: Font color: Auto

methods e Iﬂ';?-,, eachers, as sho he suggested remedies. Apart from

d &g everal resea

same weak teaching ed by the teachers in teachi

(Adesoji & Omilani, 2012; Oy H 0 E I s ueger,

2018; Singh, Yager, Yutakom, Yager, & Ali, 20 ., 2017). Adesoji

WAEC Chief E

and Omilani (2012); and Magwilang (2016) shared that the traditional method ~( Formatted: Font color: Auto
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of teaching chemistry affects chemistry education. This traditional method of
teaching using the lecturing method was predominantly being used in most of

our schoois am et a 018 Opara 0

convent y of teaching che at was
expecte ry student. Howevel dent-centred cooperative

interaci Jzezietal. (2017) was more effective than th

teacher erefore, the question was which approa

approac QA in SHS in Gh:

|
demanded. thatsstudents understand the concepts of QA; no particular teaching

techniq

///[ Formatted: Font color: Auto

EL

To a I;! initially, the stud
1. tea 4’}4 ems of teaching
2. thege &',ﬁ

to find out the h they teach QA.

3. how teachers teach QA H G B ‘ 45

4. qualitatively, other factors affecting tea eaching QA in senior

high schools.

10
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Research Question
The following research questions were formulated based on the

outcomes of the field study of teaching of QA

1. ers g ool

pedagogy and subject matter knowledge

each QA to senior high school stude

N
1001

Signific
e findings relating te
students

qualitative d

11
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conduct further research on how context influence teacher pedagogy and

content of chemistry.

could b ation a there could 0 teach
i
and h eir intentions in the ¢ om. School managers and -

ad-with reality on how teachers teach QA
ent of high school chemistry in more than

ar

, the study. wa

delimited to the use of th heory, whi ade use of on
observation and field notes as'e
to QA out of many concepts i

could have been focused on either inorganic or organic chemistry, but the

12
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current study was delimited to the analysis of cations and anions in inorganic

QA.

ikness related to th  qua ative

approac ot take into account qu ive data to generalize the -
finding erning the sampling technique, the studk

was li mpling of chemistry teachers who were

N

and co S; nt gel
of the f
eliance on interviews, focus group discussions, and

observat

activities

lesson.

dflearning

a processing and

analysis.

13
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Chapter Four presents and discusses the results from the data collected

based on the stated research objectives.

14
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CHAPTER TWO

LITERATURE REVIEW

analysis 1aian senior high scl earch
"-" - . w'/
to find e approach was chose s study to get an in-depth -

underst Creswell, 2012). The abilityo a chemis

teacher t on students is to connect them to the real-w

N

during od eaching whic

of tech

examples.gi ing lessons. However, Helliar and Harrison (2010) opine
that stud

impactful

cognitive,

the research’is

hending the basic

concepts of chemistry is important for students in secondary education, as

15
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chemistry provides a path for students to excel and create new waves of
technology (Gluck, Dillihunt, & Gilmore, 2014). Unfortunately, chemistry is

perceived.as:one:o

since it  Some abstract conc 011). A
study b oma, Elenwoke and C U (2016) concluded that -

dysfunc teaching methods, ineffective

instruct dequate science materials contribute to chem

being d f e ingithan

from ch

making
abstract,
Johnels, 2(

Elenwoke, &

J eng
Y

e'types of

e the future

16
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One of the contributing factors associated with students’ poor
performance, according to Nbina (2012), is how chemistry teachers teach. Ali
(2012) held that:s
attentio 1t solid teaching in'le 0 make
connect ious knowledge periences in a context that -
students ntribute to this poor achievement
Tan, Go

Explor

|
adopt, sort;-orsorganise the contents using appropriate instructional skill in a

proper

teaching Q

must pinpoi

iples behind

responsibility because of lack of ti

understanding.

17
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According to Ali (2012), learning is influenced by multiple factors,
including teacher preparedness and access to resources. However, others have

extend? he ranae of nececcarv. ediicationa actare Adecail L Omilani N

Uzezi, &A wal, 20 ed that

somethi omprehension of subje er in the teacher must be -

factored S ezi, Ezekiel, and Auwal (20

poor lez ance in qualitative and quantitative analysi

help bri ' s ents, Mt

///[ Formatted: Font color: Auto

of fact

1
state th ork in examinations is lack of general understanding of
concept:

p. 58) op1

implicit re

constrain th

rypractical

derstanding of teaching is someone

many approaches. A
on why a particular choice of le

and learning of QA.

18
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Instructional Strategies

Many instructional strategies have been employed in teaching chemistry

strateg '"Rﬁ- ical arithme abert, ~ ( Formatted: Font color: Auto
Guille j -'bar, & Martzloff, 2012), team teaching -

approac nd- flipped classroom model (Bergmann

Sams, 2 agnusson, Krajcik, and Borko 1999_2, there

two co ] X t-s g
topic-sp

competenciesinitopic-specific strategies than the subject-specific because of the

nature o

Elley-Bro

lessons, Ki

2013) found tohelp students g
S This is an appre

their students’ understanding and perfo ence laboratory. Other

instructional strategies used in most schools include hands-on activities, lecture

19
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method, group work and demonstration (Kumari, & Umashree, 2017; Landry,

Zucker, Williams, Merz, Guttentag, & Taylor, 2017).

demons analogical demons 988).
-t v

In visu -objects that can illus e intended meaning that -

teacher mple, teachers use pictures of flame

students ons when in flames. Analogical demonstr

involve ' ics ar to the inte

under it
|
|
|

precipitate halk in water to demonstrate chalky precipitate. Real
experim i

chemica

one perso

instructiona

questions among members of their group in‘tl experimenting. The

challenge is the number of students assigned to a set-up, a situation that teachers

20
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often complain about. Group work not only increases comprehension but also

brings about accuracy in experiments (Korshevniuk, Yaroshenko, Blazhko, &

Blazhko:2020): The reasons -

group hat most teachers d orderin
students Ximize active particip d getting the full benefit -
of prac 6). Hands-on activities are real handling ¢

chemica

e chemistry laboratory where students enh

their

include

wafting N evolution of gas, filtering solutions, all of which demand

students

asserted :
Abdullah,

apparatus and

longer time than the

Process Skills

Presently, the direction of science e individuals who

can adapt to different conditions, think flexibly, be creative, think critically and

21
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multi-directionally, and use the Science Process Skills (SPS) to solve problems
(Saputro, Irwanto, Atun, & Wilujeng, 2019). Science Process Skills are the

basic skillsitha

develop 1se of responsibility g, and
providi ods (Derilo, 2019). ¢ knowledge includes -

ng content as part of sciences such.as QA i

theory,

chemist acquisition are ways to get scientific knowle

Masteri ' C gramme that:

science.

and testing hypo

interpreting data, and formu

Saputro et al., 2019).

22
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Qualitative analysis in chemistry involves a lot of process skills by way
of observing physical and chemical properties such as colour and solubility of
the sample, predicting cations and anions present, identifying cations and anions
present, classifying tests as preliminary tests and confirmatory tests, measuring
samples to be analyzed, making inferences, and recording them. Therefore,
teachers with sufficient SPS can teach QA efficiently and help their students
perform effectively (Saribas & Bayram, 2009). Approaches to assessment in a
chemistry class can provide an opportunity to inculcate SPS utilised in teaching
QA.

In the process of assessment, the knowledge shared with the student
during QA lesson is evaluated, and the teacher’s lesson can also be evaluated
for improvement (Jusuf, Sopandi, Wulan, & Sa'ud, 2019). In the light of
exploring effective methods of teaching QA in the 21% century, a teacher’s ways
of assessing students’ understanding cannot be ignored since it plays a key role
in helping teachers to measure students’ understanding, knowledge acquired,
and skills developed during the lesson. Performance attainment informs
teachers about their instructional strategies, enabling them to fill the gap in what
the students are lacking during QA lessons (Olajide, Adebisi, & Tewogbade,
2017). Such, methods also motivate students to learn and improve when they
see their scores after assessment (Ghosh, Bowles, Ranmuthugala, & Brooks,
2017). According to Ogunleye and Bamidele (2013), the performance of
students in practical skills has been poor. What matters most is how the
assessment of QA is structured. The methods used in assessment should be able
to develop students’ requisite skills embedded in them, be related to

examinations and enable students to assess their work and progress (Kao, 2019).

23
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With a keen interest in a teachers’ way of assessing students when teaching QA,
methods such as assignment, marking of scripts, quizzes, on the spot evaluation
and student self-assessment are used (Awidi & Paynter, 2019). A chemistry

teacher’s preference for assessment depends on their workload (Childs & Baird, -

2020).
nt of intensive labour involved i
QA (Werang, 2018). ad entails preparation for and teaching the

practica 3 and assessment (Sellen,
2016). E
and develop ability in multi-tasking, its excessive power reduces a
teacher’

its ancillary support, will alwa added workload on teacl O’Meara,

Kuvaeva, Nyunt, Waugaman, & Jackson, 2-0517). |

her o ave a laboratory
ner$ teach a

) to 60 students

of chemistry teachers is their workloa em. The issue of

workload is a dominant problem in our educational system which needs critical

24
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attention. Kibret and Adem (2020) reiterated that the focus of practical work
has not been given its needed attention. As a result, the teachers cannot give out
their best to students and hence, reduces the quality of students’

aratus are te es, and
stirring 1ch as- NaOHg)and H aq) are prepared to be used -
as reage S (Lou, Wu, & Tan, 2020). Appara
chemica distinctive role in how che ist teafhers.
QA sinc ( : ess of cachi C
practica 7
as it aids exposure.of students to adequate practicil works and leads to raising
excelle Oladeji, Abubakar, Bolarinwa, & Ajayi, 2019
Kihumb

materials, &

thereby hig

h
pUramath,

experiments. A well-equipped laboratory witf U ace to accommodate

as many students as possible ensures the practice of hands-on activities leading
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to smooth practical work all the time. Practical work plays a pivotal role in
enabling students to gain a deeper understanding of the concept of QA and the

student gains personal experience; if done we aroline. @ et 9010

fact, in 0ols; there is correle and the
' £
work-lo ing (Kihumbas, 20( S causes poor academic -

perfor k-will be deficient (Imbahala, Odebero

Nganyi vill also-not obtain the nece sa skills they

to acq eed: fi
employ

laborato oms:(Paba, Anbassa, Oda, & Degefa, 2016).

laborato
down into

time to get

Extratime ist
Chemistry on the school’s timg Abdullahl,'MOhamed, & Ismail, 2007). It
is essential for Chemistry practical, as it ava : aching QA, due to its

bulky content. Extra time also enables the practice of hands-on activities, in
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effect producing quality students. The numerous reasons why extra time is
needed include division of class due to large class size, to be able to complete

the Chemistry:s

n (Charkoudian, Bitners, Bloch, & Nawal, 2015). ough
ositive i it also T both -

, considering the number of concepts that must be

(Kibret & Adem, 2020

practical ‘ones, requiring more or students to be eq

necessary ¢

establishes 3

practical works (Chala, 2019). The importa

allotted to doing practical works is a must, as curriculum researchers have
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opined that there should be an increment in the number of periods to three
periods or four per week but in many counties, there is no scheduled time

(Chala, 2019

minute dents are going tov y teach
practica ing poor performance in al aspects (Akor, Egwu, -

& Ome —

laboratory of each school and time cons

ey

for teac ) ea e ani
impact
Vepsaldinen; #2010 hen a school population is small, the Chemistry

laborato

can give ‘attention to each stue Casanova, Civelli, Kimbrough, Heath, &

Reeves, 2006).
2017) This resu

F.__%
(Folounrunso & Sunday, 2017). The i laboratories

of students per class. Koki (2019)
iy,

shared that to enhaﬁce the ﬂualiﬁ of teaching and learning of Chemist
- e

the number of Chemistry teachers must be increased to reduce the teacher-

student ratio with new and equipped infrastruc#res or the number of learners
[ ]
must be reduced. As part of the determi actical lessons on

a concept such as QA, class size cannot be overlooked since it controls how a
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teacher teaches QA (Daba & Anbesaw, 2016). The number of students in a small

class increases student participation, individual attention, good moral behaviour

get
a class to co-operate -
with (Hubbard, Tallents, & Learn, 2020). Also, students get the opportunity

enrich t kills, knowledge acquisition and learning.

beyond S G oom (Koki, 2019).

Large ¢

poor academicsperformance due to poor assessment of students, and teachers
are not

occurs (desoji & Olatunbosun, 2008). The enormous challe ed by
teachers is 0 d in most ca
even if the two aretog i It (Kibret, 2020

ct or a topic

Wachanga, 2014). Retraining will affect instructional strategies for teaching QA
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positively. This will equip teachers with the necessary expertise they need to
raise good students (Helliar & Harrison, 2010). Sometimes, it looks as if some

teachers are less concerned about the practical aspect of QA

the tecl ow-how to treat the
i and Adem (2020), poor performance can -

be attri erformance as a result of lack of in-Servic

training ed laboratory assistance or technicians or lac

it. Mwa 0 e Th d

that tea

to time \will.netsonly. affect students but will also impact the society and the

nation a Okwuduba, Eke, & Offiah, 2016).
Constr

Co

input from the world to produce its unique reality’(as cited in Ertmer & Newby,
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2013, p. 16). Ertmer and Newby (2013) stated the following specific principles

that have direct importance for instructional design:

and the capability of the learne

by using what is learned.

" Here, learners de

a guide by a more
pt/learning

- problem-solving is
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cognitive; problem-solving is a process, problem-solving is directed; and

problem-solving is personal.

knowlec ugh sacialisation a who is
| — acifﬂ!ﬂff
the ce process (Fernando & ar, 2017). The teacher in -

this leal

facilitator who initiates the learning proces

Mg in {uptor collaboratlo

Mwangi & Mwangi, 2016): This le

to crea

dlscuss n.methodswith a reflection on the students’ insight by sharing (Briggs,

2019).

It might b

satisfaction @

onment

g and students’ learning. Generally,

also be a single-sex
culture includes the contributi
academic programs are run, quality o

extracurricular activities such as sports, club meetings, maintenance, and
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cleanliness of facilities in the school, security, approachability of the main office
staff and so on. School culture can be assessed consistently and modified for the

growth and.developmen

| the o 7 a
school they all hav e

culture rmits them to have p works on weekends and -
in the e e insufficient time of Chemistry. perioc
and di e of the large class size, but this is not po

in some ' i on campus during

and we

|
especially.seience students such that they always have the free will to study in

the labo
students’fle

In

factors as to
responsibilities in ensuring

professional development for t

test results and other data (Victor, 2017). For a school to maintain its standards,

the administration needs to always refurbish its science laboratories. Kihumbas
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(2009) notes that some schools avoid routine maintenance which includes

laboratories and related science facilities because of financial constraints. For

h- O A

Chemiﬁ ----- s to-affacti

3 ation (tre ece
school ration must bu ary

facilitie 0 equipment must alway: ovided. In some schools, -

adminis major role in supporting  the. scienc

depart ity of some Chemistry teachers to teach

effecti : om eachers will

teach

|
will enhance

o {Formatted: Space After: 0 pt

nce projects e educatio

laboratory is built, renovations to maintain the science laboratories are scarcely

done. This poses a great challenge in the quality of science education, as it
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prevents the Chemistry teacher from teaching practical topics such as QA

effectively. Pareek (2019) proposed that, the government should support

science Eractical activities. This can be done throuih constantli Erovidini thel
necessari resources needed to enhance efficient practical especially in

Chemistry (Chala, 2019). -

iary educational institutio

o

training ities which offer educational courses to

teachers i that sO!

tertiary

students the ical know-how of practical works. Some of their tutors lack

the prere
teachers

some for

rightly stated

to students. Even though their roles vary hool, their pivotal

role in ensuring students achieve their full potential through practical work
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cannot be underestimated. According to Chala (2019), most African schools

lack technical assistants. According to Kibret and Adem (2020, p. 49), most

schools“"' i e et

Grounc ory
| : wt;/
ills, Bonner, and Francis 6), the pioneering work of -

grounde om-Strauss (1987) and Strauss and Corbi
(1998), their relativist philosop ical positi_gn tha
researc ' 5 articipants ir

experiel

Chemi try.te each QA is preferred because there is now an emphasis on

the ‘ho //—/[ Formatted: Font color: Auto

forth between data and analysis using parativ ethods. The inquirer

interacts and involves himself or herself with data merging analysis (Morse,
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Stern, Corbin, Bowers, Charmaz & Clarke, 2016). Some features make
grounded theory adaptable to how teachers teach QA, especially getting first-

hand information
shared, ea_s on ho
have be hat is lacking and hov e to that point (Charmaz, -
2014). e

ance in QA analysis had largely bee_rlattr b
to the pc ] 20 A
poor p

|
students in.realizing.the important role that QA plays in life. In the grounded

issues wit

be used in a

|l review

dy to inspire the research and to justify

when it comes to the building of theory. However, the review of related
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literature can increase theoretical sensitivity and can stimulate thinking about
properties or dimensions to be used in the examination of the collected data.
Charma 014
collecti ded creativity and efore
this stu g - brief review of the ure at this point ahead of -
data co —

this study is the gound theory ,(_GT)— r
constru '7 (1994 0. 273) Te

that “g

ground 1in.d stematically gathered and analyzed. Theory evolves during
actual re :

analysis

material ge

the data is

m
Mills et al.,

ist philosophical ‘pesition that the

(qualitative) especially in education, as ong & ) observed. A

broad range of disciplines use this approach with the result of unearthing social
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issues affecting people’s lives. Also, this approach is adaptable to this study, as
it can see multiple issues from the same data gathered and the flexibility of the

researc‘ o-make-those-inferences-(Jones-@-Alonyv-20

e three types of G ed as the
system ing design, and cor vist design. Systematic -

design i ed, rigorous process espoused by (:

Corbin, reswell (2012, p. 24), e systen]_atiC—

“empha ' pe al, and selecti

and th

generated

99

not happy with the systematic design developed by Strauss
and Co 7

follow i

emerging 0

analysis of d

///[ Formatted: Font color: Auto

eading up to theory

building are some features of constant comparison, theoretical saturation, and
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theoretical sensitivity coding. Creswell (2012) delineated steps that will help

lead to theory generation in grounded theory, which include the following steps:

ounded theory research report

whereby tf

other. In this pro
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Theoretical Sampling
The idea of theoretical sampling is the continuous process of gathering

new information-afte

analysis fically speak to the , 20

Birks a eported that theore pling is the process of -

identi ‘ arise during analysis in a GT stud h

purpose formation gathered around the situation o

under s : D at

events

Theore‘ a

ling does not start with data collection, but after categories and

codes ha

a three-ste

gathered, b

ivi lude a literature
nowledge

under study

J gained from the eV

theoretical sensitivi cher to be focused more to

of developing the theory.
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Coding

Codes can be words, images or symbols that are used to denote or

describe

= 3
intervie that have been gathered be an;l_gae/

to othe 014) Urquhart (2013) reported that codiﬁg is an

ece of data, which is the hea  of the gro

-

act of a

theory The ability to decipher wha

hidden be done with ¢ "
is coded 3 0 ort 0 at o get. Also, G
the res vhere to sample 012). Charmé
(2012, p.

and their data

the data. Sc

oding can be grouped

o e

has open

theoretical coding involves the
codes to form a theme that ca S @ a \ ctors and
constant comparison is where the researcher goes back and forth with data,

categories and codes to further locate more and detailed ideas. A new form of
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coding is situated in the constructivist grounded theory paradigm (Charmaz,

2006).

top-do ’ g, and middle-range
e
up app jucing the codes fror a and not from literature

which i ive approach proposed by Charmaz (2006

Inthis a codes the text line-by-line drawing close to

. 0 ai

the dat
asa Iite
what th datasisisuggesting. The middle-range coding is to approach the coding
by comk

the awaren

this study,

Harrison, 2010)
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n

Chemistry has long been referred to as the central science because of its
link to other science such as biology, physics and so on. Its importance

ately, chemistry bject by

y in_high school ncludes some abstract

& Johnels, 2011).

nd researchers have been looking for way
R i,

esti

demonstration (Kihumb
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10. The reason for placing so much emphasis on practical activities is that it

can help students knowledge for a longer time than the other methods of

11. helps 0 de e that
-—- )/
e (Ulger & Cepni, 20 -

12. ack of apparatus (88%), chem

y furniture (79.6%) among others were som

on 0 /manip!

e.of QA, if not aided by its ancillary support, will always be

O’Meara, Kuvaeva, Nyunt, Waugaman,

& Jackson, 2017).

14. The g QA

ientists (Oladeji, Abubakar, Bolarmwa &A |ai| 2019).

kacher

Il perfo

' allocate

as (Mwangi &

achieved through the provision of ‘adequa

materials for doing experiments (Abungu, Okere, and Wachanga 2014).
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19. The inability of teachers to make connections with relevant previous

knowledge and experiences in a context that students are familiar with

20. lerous reasons why e 7 of class

0-be able to con hemistry syllabus and -
ts did not understand during the lesso
Charkoudian, Bitners, Bloch, & Nawal, 2015)

21. |

hes QA (Daba & Anbesaw, 2016).
22. S

that guides teachers a

S expected of them to tea

with test resu
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CHAPTER THREE

RESEARCH METHODS

studya antso he g teachers

teaching he procedure of on of participants, data -

collecti ollection, and data processing an
analysi

Resear

interpretive.p igm_and research design used was constructivist grounded

theory

with che

knowledge,

(Charmaz, 2014). This helped me ews, feelings, and

assumptions of teachers other than just collecting facts and describing acts
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(Creswell, 2012) and highlighted the lived experiences and perceptions of SHS

chemistry teachers on how they taught QA.

design velop a theory w q how
i .

chemis I QA. This desigr e social constructivist -
philoso nning it. The design involved the

selectio and procedures for the collection and analys

ey,

data. T| rp ling, coll

data, in

to theory. generation.in an iterative, recursive, and dynamic process (Charmaz,
2006;

stage:

d these stages together as theoretical
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of essential
documents

Engaging
literature
review and

Figure 1£%: A diagram show:

Source:

Purposive data
sampling and
development
of instrument

Non-linear process,
theoretical sampling,
constant comparative,
theoritical sensitivity.

concurrent data
collection and
analysis and memoing

Analysing
data and
shaping
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Entering
the field
and data
collecting

Pooling,
Sorting,
Transcribing
and Coding

teacher’s lesson in the classroom on the teaching of QA was also made.

Provision for experts who might contribute to the research was made through
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direct face-to-face interaction. The two major instruments that were used to

collect data were interviews and observations.

primal econdary data.
with ¢ s-and experts on teac , and observing practical -

lessons hei 0ols. The secondary data source wa

prepari alysis on. how chemistry teachers are exp

teach Q D1 d preparing
review

2016; 2017; 8)..on suggested approaches for teaching QA in SHS. The

characte

~5F
er.checking,

theoretical

d shaping theory was ach

NCBIS

overview of the rich data gathered. The pilo onducted and refined was

carefully glancing through the

used to develop a coding frame. The analysis was done through reading the
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codes, categories and sub-categories and then used comparative, thematic, and

constant comparative analyses in the findings on the teaching of QA into

perspeﬂ i

of thed tes of participants a e field
notes, ars of teaching chemistl gain, the use of constant

compal ity-was employed to guide the stud

; eview and theorizing is where th //{ Formatted: Font color: Auto
develo ' 0 iable ar
finding

|

study was.-non=linear process approach, theoretical sampling, constant

compara

collection a i 3 i . T : ( Formatted: Font color: Auto

\\‘\[ Formatted: Font color: Auto

Corbin &

Study Area

ond cycle schools, there were several

Mfantsiman Municipality, and Abura/Asebu/Kwamankese District. The Cape
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Coast Metropolis was chosen because it has five grade A (well-endowed)
schools, three grade B (endowed) schools, and two grade C (less-endowed)

schools. Mfantsiman Municipalit one graae A school, one grade B

and thre C sc IoIs. Abura/ grade A
i
school, 1d two grade C schoo eason for choosing these -

three a nature of teaching and learning with th

infrastr es that each area had. It was presumed th

school t > )
faciliti

Population

(MMDA
Metropolit

interest were a

n

schools and the conditions under whic
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Sampling Procedure

Participants for the study were selected through convenience and

purposi‘ e sampling

Mfants unicipality, and A on were
selected election of the three DAs was informed by the -

perfor ’ smistry examinations by WAEC, school-typ

accordi Service categorisation, and the location o

MMDA | a ed based o1

| L

perform

|
grade A scheokinithe Mfantsiman Municipality was selected by convenience to

participa

experiences. The three groups were 1-5 yea 0'years, and above 10 years.

In each of the eight schools, at least one teacher currently teaching QA and
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willing to have his or her classroom observed by me was selected to participate
in the lesson observations. The teacher’s experience was a factor in the

selectiﬂ as teaching experience is seen as influencing teacher pedagog ica

content Ige-(Chu, Loyalka,
=3

Due to vid-19 pandemic and g restrictions at the time -
of data hers of the targeted 24 teachers
chemist

Data C

|
Interview

Interview, Schedule on Qualita
was approy.

aim of the study b

B, C,and D on TISQ

referred to specific questions as F*'o‘ ti‘lrj E i s

so on. Prompts were minor items under each ma e purpose of the

minor items was to further guide the direction of the interviews. Theme A on
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biodata had four major items. Theme B on ‘what are teachers’ problems in
teaching QA’ had three major items with 11 prompts. Theme C on ‘how

teacherssassessed

teaching ||| e major ite what
e ma/
context QA’ had two themes ve prompts. Theme E on -

‘how dc qualitatively affecting the teaching of QA
items he d 12 prompts respectively (see ppegdix A

i Al
were co

experience.in enior high school. To ensure the credibility of TISQA, three

of my c¢

to improve

critiqued anc

other step that was
ponses from

ISQA used for

collecting data. To ensure the dependability of the interview schedule, | kept all
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originally drafted interview questions with the revised versions, as well as the
unedited audio tapes, field notes, and transcripts, intact for future reference.
Obser\/{ ions

Teacher Observatic alitative

e
Analys 0-conduct my observa OSTQA was used to -

augme d-pedagogical skills of participants in th
teaching his schedule was marked by ongoing note-ta
with ca ' " esence

by the p

al., 201 ).0n hing and learning of QA. The construction of TOSTQA had

five sec

draft TOSTQA very well. After that, Viso qued the constructed

instrument and the suggestions thereof were used to improve the quality of the
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TOSTQA. It was then pilot-tested in three schools. Another was the prolonged
engagement of teachers on the observation made. This brought clarity, as

ObserV 1ion-ic hiah ctithiectivve 1N Na N A\ aach ctace n Aata collection

particip e given the oppo bed
i E_J/
observe ivo quotes. My biases onstantly reflected upon -

throug ny-background as a chemistry teache h

dependz ent was. its reproducibility, as it was use

differe l ; J S S -

constru

Field note

reflectio

A detailed

note. It doc

eeded documentation-and formalism

Science Education to the various schoo

research, introductory letter spelling out what I intend to do, and teacher consent
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form which detailed what was required of participating teachers, their rights and
benefits. Also, the geographical areas used in the study were marked with
reasons‘

school t 1ted: emistry eac ormally

to chec ess-and availability for iews and observations -

of their nature of data to be collected were di

with prc

and th e
notebo

week 3.

respective schools to observe lessons 0

notes as well. | again moved from schools in Cape Coast Metropolis to AAK
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District through the Mfantsiman Municipality. There was a follow-up lesson

observation for teachers whose lessons were truncated due to impromptu

assign‘ a-duties: Before-and-after-each-lesson-on-02

with ¢ teachers and had delivery
delive ‘ actices which ens eir effective teaching of -
QA to ain, memoing and constant comparison wa
emplo nes

Data P

concurren
stage of

data an
exploring;

week 11 of

The approach to this step was the applicati onstant comparative

method and qualitative content analysis on the field notes, the views and
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observation data until saturation was reached. Focused coding was followed

with the intent of shifting the volume of data to synthesize and proposing an

explanation

to categ tegori »
were SC i i\ armaz, 2014) as themes. -

Theore t the emerging prominent themes in the stud

and str herent thebry. This stage involved g

L i, T
back ite odi ocused codin
coding

teachers teachsQA:to.students in SHS.
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CHAPTER FOUR

RESULTS AND DISCUSSION

findings sults-were presented guotin
5
of teach as observations macd e with the worldview of -

a qualit Its generated were data-driven and meaning

and inte ed between the chemistry teachers and

The m : teachers teach G
assessm
and facto i e teaching of QA have directly been explored by this

researc

stumbling

from the data

od allocation:for
e.resources

ool and their presentinfrastructures.

and difficulties teachers encounterw 3 QA. The pedagogy
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talks about the instructional strategies, process skills, workload and

assessment found in the syllabus

3. "Nkt cvvetame: ara ahn ~annlae and cvietame h A ] a
unding practical wo systems
P
i ation, school cu and laboratory technician -

Resear at problems do teachers encounter in

N

teachi
Theo
Question One sought to assess the problems teachers’

encounte

When it come

of course, it is not eno
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However, others claimed to have a well-resourced laboratory:

We have enough but going forward; we should be looking for more of

'ﬂ-‘"r apparatus, W

als for us. We ca at we have enough, but -
e chemicals are consumable

me to time. The system of the school

N

np S i aTe
Upon t
teaching ealized. that the chemistry laboratory was not in good shape and

standard

students

laboratory
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Coffie also talked about lack of chemicals:

The chemicals are our major challenge as we do not have a lot of the

specific on apparatu
I - s h/
apparatus is not enoug eryone besides the place -

Other xpressed. that chemicals and apparatus

o

sufficiel nc tl

ore of the chemicals we consume. We have old boys,

of the selected

schools, the chemicals and apparatus were unavailable and where they were,
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there seemed to be some, which were not in good state. The observation made

in Coffie’s laboratory showed no sign of restocking of the laboratory and there

was a lot.ofbroken-appara

room. arefurbished good ant and
-
| [ e ‘J/
chemica ut some crucial chemi uch as Silver nitrate, Lead -

ethano d-compounds and apparatus, such.as fum

chambe e not available.

Materié

problemin.teaching.and selection of the most appropriate instructional strategy

for teac

e chemicals and space, water taps

teach using what is available. Y

teach in these deplorable conditions (a Teacher).
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laboratc
anothe

in-servi
The tea
her trai
into sm

will ad

L
ince in-terms of in-se

teachers' intervie
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e seen

aintained the need for some 1

d for them, especially for those who-ar

ed in the teaching of QA. By h

d

delivery of the teach

Coffie expla

themselve

qualifications of the selected teachers as presented in Table 1.
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Ben Single Master of Science
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Baba
John hool Mixed
Anthony Mal ade B school
Justice  Male’
Max
Sal Gra
Lizzy ale Grade Cs BEd. Science
Coffie u"‘" Grade C ' "
Source ' eld ¢ [ Formatted: Font: Not Bold )

es ntheiru' ersity

Du i tervie eachers identified some lap

preparation. It i ’.5:“ it comes to teaching pi

concepts such as QA. John exp
They come in from the IN Q B ! 5 ability

to handle practical works very well and they keep carrying it along (a

Teacher).
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As identified by the selected teachers, the lapses in teacher preparation have
resulted in them not well-equipped to handle the practical aspect (teaching QA)

even though there are numerous calls for help

and in- raining could helpe students
-
effecti d-on in-service training: d

| help in‘teaching qualitative analysis becaus

ere_not-appropriately taught... for studen

aC O
ntorship and its effects on teaching as:

specific

=~

ings are not

(a Teacher).

ideas to prepare them (a Teacher).
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The less experienced teachers expressed some form of worry about how they
could finish the content, thereby making all efforts to teach everything. On the

other hand, experienced teachers expressed QA's absolute easy nature when one

is steef s_content and
experie|

be one of the challenging aspe

ve to cover all the aspects of it before stud

N

On the

ing. of QA is elementary as it onl

involves concepts and

~a
and you

s. However, as

Justice added that:

It will be difficult for a novice tea ulum because he

has to learn bit by bit. The topic QA is scattered in the syllabus, and you
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have to read the good textbooks in the system. But as you get the

teaching experience, you realize that it becomes less and less

dom of providing ance to
schools d, more importantly, ev ded now. It is because of -

the inc 100ls across the country due to the free SH

policy. ed that:

0 support us (a Teacher).

| obse
reported
and there

environmen

We have a laboratory technician.

resource centre so we have a laboratory technician although it is not
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enough to assist in teaching QA and other practical concepts (Ben, a
Teacher).

The need

S oLiah 1
empha ough-some schools

only on

oratories but they are not trained, laborator
aside - the claséroom period to prepare
o o pice

\

The scl

status as scie esource centers. The number of laboratory technicians and

assistant

Table 22 3 ici i - //{ Formatted: Font: Not Italic

Grade

Grade C school

Grade C school

Grade o A fla C assista

Formatted: Heading 3, Left, Space After: 0 pt, Don't keep

\\[ Formatted: Font: Not Bold ]
with next }

Source: Field data (Arthur, 2020)
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My attention was drawn to the fact that a laboratory technician is different from

laboratory assistance as remarked by Mike and Justice in these expressions:

ry. Sometimes, you set-ups,
mistry person there does not know whether -

ng. So we handle the laboratory o
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However, a teacher who seemed not worried about this lack of laboratory

assistance or technician was Lizzy. With a small class size, the chemistry

ay,

o] ¢ a 5 e
ot have any labo our

mall, it makes op in the laboratory easy -

ed that.it would suffice if laboratory assi:

could b a ot iliti
practica

interest 0 in teaching practical works. For example, John asserted that:

by their number and cla oad (a Teacher).

In the sam

S

n'through

either due to the grade of the schoo a at exists. The

contributions of alumni have been phenomenal especially when it comes to

73

Digitized by Sam Jonah Library



© University of Cape Coast https:/ir.ucc.edu.gh/xmlui

helping with science infrastructure in schools especially the grade A schools
and the least supported are the grade C schools.

Time reso

ources look at the e on and
time ma eachers need to teach Q prehensively as another -

teacher essed -how they were managing their tim

coupled aterial resources to meet the demands o

curricu s e
teachers
organizing.weekend.classes where they can have more time to teach, dividing

the class

and sacrifi

time affects the'e

time to prepare the laboratory

to practice on Saturdays. If you want to help the students (in practical

74

Digitized by Sam Jonah Library



© University of Cape Coast https:/ir.ucc.edu.gh/xmlui

works), you need to engage them outside the class hours (Justice, a

Teacher).

t enoug

ds time (Ben, a Tea

tra hour after school, because the periods fo
(Liz eacher):
ic
is evid

teachers were nging to have extra teaching hours with students on learning

chemist

after schoo

The extra time

allotted to teaching practical work from the timetablea at teachers cannot

engage students for effective learning of QA during the theory lessons. Excerpts
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from teachers suggest deep-seated reasons such as giving more priority periods
to theory, practical period not specified on the school timetable, and teachers
deciding:as:anc

..r..-, most of t ctical wor

ively, so from the beg you use the whole period -

eated enough topics. Sometimes, |

eory and sometimes | use the four hours

N

ch e theory an

at practical takes a long time but we only have four periods

lessons for students ... this will help
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Coffie expressed that:

It is good to organise intensive practical lessons in the final ... the

nd can transfer kno
o
The Ias der time resource that p was space-time duality -

ooked at how the teacher talked about th

dimensi

and the time to cover what teache

suppose ( e t led within tl

to orga

|
contain a at that material time. It

ally calls for the need to

divide t

part of .i a

laboratory

is for 25 students (Mike, a

one-on-one Ia

As for the laboratory, y N {‘} B ig

can take a maximum of 20 studen 0 ... If you want to do

individual work, it is too small for the population of the school.

7
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Notwithstanding having some materials available in the school (Justice,

a Teacher).

ents. Jm of 30
e about 60 stude ass and this affects my -

’ eacner).

My obs even the well-endowed schools have a se

issue ; c i ollmen

observe

|
smallest num S3 students reading science and come next year that
space wi
20 students (Observation made

School-typ

e junior class and anether for senior

room were well in place. Grade B and he same separate

laboratories for Biology, Chemistry, and Physics but with old and dilapidated
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laboratories, broken benches, taps, sinks, and fume chambers. An exception to
this was Lizzy’s school, one of the newly furbished schools under the

govern ‘ en

functio ‘ Observa 0

from 18 0).

andobservations depicted a complete
differe e to well-resourced schools and those tha
Iess-res y A A -
Republ

|
contributing.immensely to laboratory resources are Parents Teacher Association

(PTA) a

alma mate

a link with Ghana

_ ,,;;7% :
Excerpts from ?@‘
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We do not have any problem with equipment and reagent (Ben, a

Teacher from a Grade A school).

atus, with the chemicals; -

enough chemicals for us (Mike, a teache

e, bring us some

?
at.7 (Coffie,

teachers teach QA.
resources, time resources, ang
impart productive knowledge on QA to aced down to whether

there are enough resources to the schools (Oladeji et al., 2019). It is because
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resource availability serves as a tool for enhancing how teachers teach QA
(O’Meara et al., 2017) to their students to improve academic performance in

chemistr ihbhac 9000). A

inadequ 'lﬁ--;r ould be due ers are
not pro eeded resources, they m ot be better positioned to -

use the ional strategies to teach QA to. studen

S

effectiv are sparingly available in the schools in
material : en ey
water ta

and where.avai y are outdated or not sufficient as compared to the class
size in

schools .

teaching a

should as

e government’s

ough the

ent should allocate funds to support

ry curricul Mwangi & Mwangi, 2016

laboratory. The government and other non-governmental organisations
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interested in chemistry education at the high school level should support the
schools with the needed material resources to enhance practical activities

(Chala, 2019; Pareek, 2019).

when it 0 the eachers i
p—
e
ing science-related sub, igh schools requires -

either B ence backgrounds. These qualifications th

teachers ave and hence, can be in the poition to give

their be m d ied:
years 0

developmen nelp_them upgrade and update their pedagogy and content

knowled

teachers do support the novi there is the need to
teachers tf

expertise (

The grade of school is a factor

Even though some schools have enoug apparatus and other

equipment, the number of students in the science class outweighs the number of
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set-ups for practical works that can be held at a time. As intriguing as it may be,
few teachers emphasized that the adequate material resources that they can boast

of are aswasres Of the support from stakenolders such as P

Govern 1 administration a g support
from st3 vith grade A, B or C st s. That is, the contribution -

of stake nd chools is not much as compared to th

immens

chemice

no fume ch no_gloves, and no laboratory coat. This implies that the

teachers

duration of three years in school. In a

effectively, time factor in terms of time management, period allocation and
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extended period cannot be overlooked. Though teachers claim they only have

four periods allocation for teaching chemistry each week and this is inadequate

for theory-and:practica his claim is contrary to the recommenda ions made /,/—/[Formatted: Font color: Auto

by the | of the chemistry cu eacher
has six he theory and pra aspects of the curriculum, -

includi —

or theory lessons is four periods of 160 min

and pra i i oE, 2010),

that the}

|
chemistry.to.students. Therefore, teachers are doing great in using extra working

hours to
learning of
chemistry ¢

should take

gogy,

Conten -

0 consider when teaching QA is for teachers to take a

mandated to stop and tent knowledge, and the con

4B

hat each question

they teach. Therefore, this pres
from the research question and the d

addressed respectively. The emerged issues were the content and concept of

84

Digitized by Sam Jonah Library



© University of Cape Coast https:/ir.ucc.edu.gh/xmlui

QA, and time allocation. The Chemistry curriculum has two main parts which
focus on the nature and structure of the syllabus and the difficulties encountered

using the:e

Conte ture of concepts o
- {
d concept difficulty amongst most teachers -

indicate he concepts which are knowledge of QA a

not diff ch'nor too high for students to grasp. Those
N . T

bt
e

shared e diffi o[o]
express

is.not all that difficult to teac It is quite broad and you

| 0
Feacher).

damentals of qualitative analysis and
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For example, Lizzy mentioned that:

Experienced teachers perceive the content of QA not to be difficult while

Justice, rienced teacher, exp
di to teach; mo se become difficult when -

it well (a Teacher).

Since tl QA is not clearly spelt out, it is more prude

o
' E

.

comple 0as >fore the intr

the pra

taught erpts to support this assertion are;

have done sc

Teacher).
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The question of the clarity of QA in the curriculum came up as a strong view

point. The content to be taught in the curriculum is clear; but not detailed in its

present state

' but as to how vo a e

earn at the end of the

How you will make sure -

labus are achieved is up to you the teache

hould be clear so that any teacher can pick the syllabus

understand p

Teacher).
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... The concept of precipitate should be taught under acids, bases and

salt and solubility; if not, it becomes one of the difficult topics (Justice,

The dif ‘of students in lea ation of
comple ing between gelatino d chalky precipitate, and -

additio nthony pointed out that;

lex compounds is highly difficult for studen

o

or e nd you |

a_precipitate, my students do not have a problem with

2 complex salts and ad acids, it is a problem fo

a

Baba explai

gelatinous and ch: precipitate.

students to understand (a Teache
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I see it as a language problem. The ability to differentiate between the

chalky and the gelatinous precipitate, although you tell them they mess

Thoug e difficult to stude aching experience’gti

solutio pts-to them. This is because with suffici
teaching will be able to adopt the most approp
instruct : A. For exar

mentio | J 'I I

difficulty in explaining these concepts to my students

E tantive

and pieces of

within the theory and teachers have to decipher. oted earlier, the curriculum
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does not give a context to teaching QA. Excerpts to demystify this assertion of

the selected teachers are:

syllabus does not

her).

e process skills that the tudents wi
hrough the topic in the syllabus bu

o

1 b )

Since tF

teaching 'QA to students,

ave to rely on thei

resourcefu

experiment a
and so the procedure

(Coffie, a Teacher).

90

Digitized by Sam Jonah Library



© University of Cape Coast https:/ir.ucc.edu.gh/xmlui

The concept of QA is not treated as a major topic in the curriculum.
However, it is treated as sub-concepts under major ones such as acids, bases and

salts, and:se

verified e chemistry syllabus
- . )/
opic.in the syllabu litative analysis ... it can

jor topic. If am teaching acids and base

eriment (that is, practical) on it. The ions. t

N

1
Toapp
to consu h iculum materials with elaborate procedures and approaches

to teach
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For example, Anthony mentioned that;
You cannot teach them all together, you need to structure it. You need

t will.d issolve so

nake up qualitative analysis. You have

pects and bring them together, strategize so

.
9 7
erstana

In an attemptstoss re the content of QA, teachers need to be cautious in
grouping

students easi

My observation of the chemistry curricul

the context of the curriculum was explicit. That is, the planners of the
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curriculum recommended that students should be well-prepared prior to
practical works and that practical works should begin in the second year of the

3-year Aaramime am-Mo 010-Diii):

s should ensure tha d before
e

at practical classes are started in th
he theory classes.
There ea
and wh
programme instance, in SHS 2 under Unit 1 of Section 2 (Inorganic
Chemist

Students should perfo experiments to compa

~a
50,2, %,

1, NH3, BaCly,

difficulties on QA. However, teachers can use appropriate instruction

approaches to help students overcome their learning difficulties on QA. The less
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experienced teachers may not have the needed PCK to transform the content of

QA to students as compared to the experienced ones. That is to say that teaching

experience eagust et a 004) -is a ke offective-teaching-of-OA-to

students um--- on the role ¢ ) shared
that it is affects the sensitivity of vhole system of teaching, -

in whic ds-to be considered. Teachers see the conte

relating o teach but difficult to students to learn al

syllabus) a eachers claim of otherwise ha

Treagus
teaching
no basis. Is either teachers
hardly
the curriculum.
recommen

alongside the theory

Research Questio

high schools?

P
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Theory of How Teachers teach QA

h Ou

E
— :
student level. The main theme uctional str}egI{

teacher alk about teachers’ approach to teaching and

perceiv process skills, and workload in the teachin
- -

QA. Ba i on how they teach QA,
approac eacn Vie

revealing and that John an experienced teacher and Lizzy a novice teacher
capture € n.and

reportedin this section.

e end. You have.to ca attention that is, what I am coming.to
ach 'is applicab rds

g industry

... preliminary analysis and the confirmatory tests.
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The preliminary analysis is also in two parts; ... physical observation
of the salt, you show them the colours of copper, the colours of iron and
hemthat qualitative e testin

ances that you have ds but it is the ions that -

e of water that you will add to the sample r

0 d w

I
; is-the need to dissolve it in water so.tha

ou use tap water and maybe you are finding calcium, the

chemical for the preliminary ana
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... NaOHag) is added because of solubility rules, the hydroxides of most
cations are insoluble. The idea is for us to form precipitates and based

u add dilute NaOH. R

ipitate, all the ions that oloured are not there. All -

d-are Fe?*, Fe**, Cu?*, straight awa

ave Pb?*, Ca?*, AI** and Zn?".

alky precipitate or gelatinous precipitate. The moment

or adding in drops

and you do the inference for in drops, you do same for in excess too. If
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you add in excess, you shake, it is important because it increases the

reaction rate by collision, so when you shake and the precipitate

is aluminum. Originally, iti

d had white gelatinous precipitate. If yo

N
ther

it is chalky, it will start draining from the side down and

become clear, that is of chalky precipitate.

water, disso

prepare the right co

0.1mol/dm?.
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Zn?* and AI** are all amphoteric. Their hydroxides are amphoteric. So

you cannot use dilute NaOHag) to dissolve them. In drops, both Zn?* and

S, YOU vill not know aqueous
i rg/
Dilute aqueous NHz does oduce enough hydroxides -

So, the ksp of the hydroxides of the metal wi

A3 A

aOH hen you use agueous ammonia

e_in excess but aluminium hydroxide will not dissolve in
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To carry the test to the next level, you need to do a confirmatory test to

be so sure that the ion that you are seeing is probably present, that is

ly_say present O ou e
- )
we are specifically te g a particular ionbased -

f -them specifically has a confirmatory

, if you add an acidified solution of so

N C -il.

ou add a few drops of that to the test solution you will

I tell my student they do no

reagent bottle,

add a little, whatever you observe, record it and by adding confirmed.
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When you do that 99% you are correct. You do not have to memorize a

whole lot of the confirmatory test. It is good you know it especially for

oug

e reagent just add it and -

n.case you see a
a technique for performing

ination.period where you are stressed. Ag

0NV

test. What | have said so far closes the chapter on

Iron 3+ ion.
LAZ are ions which are soluble i

refers to ions which are soluble in excess dilute ammonia, CuFeCa
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illustrates ions which are insoluble in excess dilute sodium hydroxide

and LAFe exemplifies ions which are insoluble in excess dilute

ormed during the tes ons. It has expatiated as -

ppt, AI** white gelatinous ppt, Ca?* whit

blue gelatinous ppt, Fe?* green gelatino

annot differentiate using dilute Sodium hydroxide. The

sodium hydroxide and you did not see

ions and you heat them, ammonium ions decompose. Based on the smell
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and all that you can know that ammonium ion is present but Sodium ion

is absent. If no precipitate is formed, just write, no ppt formed, then go

dium-hydroxide.
e
een categorized into- ee anions will always -

est, they are CO3 %, SO3% and S%. In the o
ed Carbonates, Sulphates_and ulpi]_ides.

dd Q ids theil

ed, that is the first thing you must do to know which anion is

oser to

as evolving, at times

it changes wet blue litmus paper to red, at other times it does not change
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too much because CO:2 is a weak acid. Some authorities say that it

changes to claret that is light red. You can also pass it through lime

0u overpa ange
imes, | grind CaCOs3 ve it to them so that they -
iference. At other times during the te 0

O but if you do not write the answer y

N

nav

O, comes from Carbonates, you have to write the presence

_ g
ere before

gy using the

10cm? of water. Students must lea d est because it carries

marks. It must be recorded as say Sample F + 10cm® of distilled water.
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The reason for doing that is to find out whether the solid dissolves in

water or not. Under observation in your table, you have to write, solid

re given a mixture, enyou
o

i

sked about the colour

rate and the colour of -

tion, you can sit by it for ten minutes that i

ter paper well. My advice to students alwa

a orking

0 be complete before they continue. This one is just

and anions.
We also have the GRIL
With that one you will be told

that order, you are not allowed to use dilute sodium hydroxide to try
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and test whether the sample contains gelatinous precipitate or not. After

the test you can take the sample and add the appropriate reagents, just

’ /ou-can go behind a ou will

inous precipitate o ent answer so that if you -

y go through and correct your mistake

e use solubility rules. If I mix my solution A

| d the ¢

e going to write blue

because the copper sulphate solution is blue. Therefore, you write that
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against all the solutions what you observed such as, was it blue

gelatinous precipitate? did it dissolve in excess or not? The table must

<€ copper sulpnate. under
01 have, that infor ave against copper -
have against them is it sample B, C or D

2r sulphate. If you do not write the equation

At > NE [NE
1

0.no e.the practical knowledge of what would have happened or

3 5
and there is

Lizzy, a novice teacher, shared how she tea
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In order for the students to get the concept well whenever | am teaching

qualitative analysis, I involve the students since this is a practical topic.

e topics that are relevant to QA

o,

and periodic chemistry. | also exp

.

ot 36 he

a compound.

¢ qualitative analys

d at critically.

water to chec

The preliminary test is a

their colour.
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With a test for cations, the reagents that will be used are dilute sodium

hydroxide, dilute ammonia, whilst hydrochloric acid and sulphuric acid

a platinum wire into oldin
-
i

Bunsen burner flan en observation is made. -

es-involves heating some of the dry chemica

d due

arbon dioxide gas will _be evolve

blue gelatinous ppt,

gelatinous ppt, Zn®* wh
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Teaching QA to students only become difficult as the instructional

approach to teaching it is not clearly spelt out in the chemistry syllabus.

Excerpts

ave a

use the syllabus does not -

0 how to teach it but you unde

at'you need to devise your methods of tea

N

important.t ive teaching of the concept. Per the nature of the QA, it

presuppe

5,
the feeling th #&1

something which 1§
selected. An excerpt is:
I use demonstration whenever the 3 e used are very

dangerous to my students (Baba, a Teacher).
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Teachers use the demonstration approach in teaching QA whenever the concept

is first being introduced to students. Excerpts are:

y when the experiment is new and whe

one it before. | sometimes demonstrate it be

N

The tru
strategy that-isgindividual-based, allowing for a direct hands-on activity. This

enhance!

There is the need
activities, there are also
annot accommodate

observations, the capacity of most schoo

all the students at a sitting during practical work. In most of the schools,
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teachers used group activities which were hands-on. After an observed lesson,

Justice explained that:

tudents and we do als and
-
ividualised learning (e er). .

al works is preferred to individua

The grc

hands-c e students are actively involved in group ha

N

on prac

ou will still get several students who would not take
0

Sometimes

opportuni

not have bee

assigned for coope
opportunity to benefit from co

justify this assertion are:
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Yes, | do a lot of group activities because of the lack of chemicals and

space for students to work. The scarcity of resources in our laboratories

ry for practical wo
p>
eed to manage cals, glassware, and -

e to go by the individual,‘ it is either th

ough or chemicals so we go by grouping in

.

0 T hel
The co
provide stude pportunities to interact sharing ideas among themselves. The

excerpts
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I divide them into groups, one group comes for their practical lesson

and | arrange a scheduled class to take the other half of the class

e them while | take al work.
I-numbers in groups to e ge roles (Sam, a Teacher). -

A challe earning is that some students do not a

particip . For instance, Mike shared that:

r oul

equipment available. Students exchanged roles and shared ideas as they

performed the practical works on QA. There were instances where students
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moved from their groups to make inquiry from another group. Teachers seemed
relaxed and once a while moved from group to group to monitor activities in the

groups.

approac "m“_, QA to students
elationship between ¢ aught in QA and time -

asares a time on Saturday and Sunday to help cove

iy

the cong ecause schools did not have time allocation

practica : ) )ds instead o
2010).
size in the se d.schools. Magnusson et al.’s (1999) idea of subject-specific

and topi

work, it is

that most tea

W 2
nstructional

recommended

QA. Even in this current study teachers are not awa at participatory learning

approaches are recommended by the planners of the curriculum. In the MoE

115

Digitized by Sam Jonah Library



© University of Cape Coast https:/ir.ucc.edu.gh/xmlui

(2010), the teacher and learner activities suggest the instructional approaches to

teachers and that teachers are unable to implement or ignorant of them. The

B 1] DU UC RO TS TV Y SO T VTR IV T JON ST R RONY -0

students 1ann e al., 2002).
- w¥‘/
guestion two and th 2 results have shown how -

teachers edagogy coupled with their subject ma

knowle to'enhance their teaching. This presuppose

the teac

teacher}

Content Kno lge.(PCK); a component of content, pedagogy, and context,

which 3

instruction

that, for tea

of the conte

Research Qu

teaching of QA at the SHS leve

(that is., factors not chemical or apparatu ot used directly in

teaching practical QA but have a great influence on the outcome) and
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confounding (that is, factors that will interfere in the smooth running of the
practical work if they are present and if not checked). They are referred to as

supporting systems and are grouped as follo

i ment-and financial s
ii. dealt with existing trad and key actors that give -

akes a school great).

ppo

it comes

administratienginsterms of practical works was for the student to pay a certain

amount

for major

free SHS po

practical lesson (Mike, a Teache
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School management has to look at timetabling as the arrangement tend to affect

laboratory work including teaching of QA. This is because students returning

An exc _—
ut Physical Educa ore Chemistry practical -

and you know sometimes students play a lc

boratory and they will be eatig. It take

e begin (N

My ob ionsyin.the schools showed that some laboratories were located a

distant 3

lessons. D

practical wo

ndigive you

e are factors that affect our time ...

We have a lot of extra-curricular activities. allenge is that if the

student is average or below-average, then learning qualitative analysis
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becomes a problem due to these activities ... there will be less time to
cover a lot of the practical works (John, a Teacher).
There are issues of breakages of laboratory materials and equipment and ho
to repla The Governme

e
there s extra billing of student has left the laboratories -

with f naterials and equipment. Teachers find th

proble / laboratory is full of glass wares and tl

ey,

breakag ) heir laboratc
mentio

book that when you break an apparatus, we enter your name

f

not. That is

it may take a long ti

Teacher).
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School management usually come to the aid of practical lessons when final

examinations are drawing near and that schools needed to make ready. Teachers

in their third
.

or final examinations, the admini

As'you know, the subject teacher sends the

for help in terms of requisition fo
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best and get them for us and even in excess. They are helping (Coffie, a
Teacher).

School management sometimes-delaved-in-proc

to satis urement require ers

present isition-and manager have to sort it out. An -

excerpt

stration.is making that effo .Th proble

\ O N f ori
| o
.,

herefore not getting what they required. Currently, there

qualitative analysis (Mike, a Teacher from a grade A school).
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Yes, we have a culture and affects the teaching of practical works in a

way in terms of conducting classes even on Saturdays and Sundays, a

Howev ‘ endowed scho e a problem of u:&v‘;t{

prep or leme e work done within the da his i

because nd boarding systems with students outside

school ¢ ble ach QA to st

is the t

assertio

endowed schools, were mostly boardin all stu enclosed. Teachers

truly organised extra teaching for their students. This, management was aware
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and encouraged teachers to use the evening hours to support the regular
timetable. Students were observed to be willing and ready to have extra hours

in the evening T TSP TR T

leaning mg/
Association (PTA)" s the development of -

schools the association depends on its links, traditio

and the school.. Some schools have strong PTA w

others s

the pro

laboratorie

An exce

LS are:

0 the school but cannot now. Because

schools’ development comes from the alumni. articularly evident in the

provision of laboratory infrastructure, equipment, and chemicals. However, the
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support hinges on the strength, the tradition and the vibrancy of the group. There
is a sense of grade A schools’ alumni having a very strong association with their

schoolsthan.grades:B:and

schools ade A schools recel als
=y
and eq istry practical lessons. entioned that; d

or the school. They refurbished th

ool and stocked the laboratories for us, du

new look, fix broken chairs and ta

broken glassware in our laboratories. Yes, they are helping, we
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appreciate their efforts but we still ask for more (a Teacher from a grade
C school).

Notwithstanding

schools hardly enjoy su pts to
justify t : : "

g-to do their best. We hear some of them ar:

g to do their best but no hing has__been C

0 Itatiy

ago some old students started helping the school but it

i howed a poor state
d.C schools

So far, no for the past 6, 7, or so years. ool administration

that procure some of the chemicals, reagents, and apparatus for us.
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Practical works in the laboratory usually suffers (Justice, a Teacher

from school B).

catalyst! ﬂ the rate of v ool
manage 0 ture offer some. ort to the teaching of QA

to stude management is pivotal, as it gives directio

and ma atories-(Victor, 2017). The management o

schools ) e i A\ t0:
providi
disconfirminggthefinding that school management hardly support science

departm

manageme

result of

and adminis

er year group
., 2017,

e teachers car

laboratories. These affect time allotted for practica 0Ns as students need to

use some time to refresh and organise themselves for the practical lessons.
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The support of alumni and PTA to teaching QA to students cannot be<{ Formatted: Justified

over-emphasized. Though not all schools have vibrant alumni groups and PTA

but they,support thesehools

of QA. \ levy.may not be cu policy
—— :
governi ation of free SHS po ut the support they have -

provide ) laboratories and teaching of QA, are visib
There among-the role of admi istration, reso
availab ) o ng oA
directl

financial constrain “when we write to them for help in terms of requisition

for reag

get the i e possible time.” (Coff

Theorizin

Key: Conte edagog e *{ Formatted: Space After: 0 pt

Figure 222: A diagram showing the relationship among the three themes.

Source: Author’s construct (Arthur, 2020).
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The three core themes generated from the research are teachers’
understanding of CPC (ACT), teachers accessing resources available (TOOL)

and teachers supporting system available DPOR

oftheo “akegoo ool type
e

one or 3 e themes can be foun 2acher who is high'in the -

ACT is nt-of QA in terms of concepts, its difficulti

.

and und opriate pedagogy, and uses the context aptl
teacher . he a i
concep

@OL. refer to a school where the teacher has time, material, and

infrastr

complain about the lack of motivation and asily give up because of lack

of support. On the part of students, they become happy in practical work and
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develop a positive attitude towards practical work and their performance

becomes high.

but LO teac er teac OCUSEeS

more 0 ools to work with are not -

availab e.cognitive skills of students but less.in motc

| : ' This is becau
|

skills.

11s"in practical work reduce and gradual

become i 0 o N m

there, tf
|

|
work, thereb developing their motor skills.

teacher is
work all t

practical. T

ywledge and skills for life. Students’

teachers include teac

what they know how to best. On H {f} E E {;3

for future carriers.

aining, giving off their be
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In an event where pedagogical-content-context and resources are
available but supporting staff is absent, we produce students who are good in

both cognitive and motor skills. These students become balanced i

studies. | only be sustained esources
.
replenis e will not be any mea on when the needarises. -

One e nter will be teachers not paying parti

attentio 2 esult of high-class size because of lac

support 0 the work by
Teache

ion.where there are resources available and supporting staff
are there
performa

seen from

ancillary members fo

schools.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
process gnificant key find
e
based o e study and the stud

Summe

plore and co-develop a theory on the teachin

N

qualitat 2 C oast Metropi
For be
performance itative analysis the study explored the problems teachers

do enco

QA and ot

achieve the

g, synthesizing and visualising with
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Key findings

1. The findings from exploration of teachers’ problems of teaching QA

erial resources uipment
icient in the schools. ected teaching of QA as -

ired. The material resources affe h

appropriate instructional approach.

ey

f N i

ive teaching of QA. Chemistry teachers has at least 3 years

lovice

W
in‘teaching

not part of the teaching time table ache eduled extended

time for effective teaching. Selected schools sanctioned extra time
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for teaching QA. Extended time, a condition for effective teaching

of QA and lack of space called for extended time, and schools used

e was a hidder under available resources -

of QA by teachers. Well-endowed schoo

esh reagents, equipment and laboratory sg

e
St

ndowed schools.

and the context wi

ii. the context of the syllabus

aproblem for teaching QA to students. Qualitative analysis was not
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specified under any unit (topic) but spread throughout the syllabus.

Thus, teachers needed to be resourceful to teach QA. Teachers

-
e chemistry syllabus is -

ion of the QA, instructional strateg

nd topics under which QA should pq_e taug

N

igh.schools are:

: )
\.was based

lessons 0
large.
4. The findings on how teache ely other factors

affecting the teaching of QA are:
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a. Management and financial support were the major factors affecting

the teaching of QA. This is because school administration provided

table, organised co

hool blocks, refu d and replaced broken -

d-the needed chemicals and reagents durin

cover the content, on weekends, and using

supplement the teaching of prac N ﬁ E i g

in the form of laboratory technician and a g in most schools,

which increases teachers’ workload in preparing the laboratory for practical
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work. This again affects the instructional strategies used by teachers and not

teaching certain process skills

neither cepts-used in QA ontent
difficul ometimes lack of resou esson delivery and the -

support boratory technicians and assistants in helpin

to teac ed'to the literature that the syllabus posed a i

difficul ' e 5 will

experiel

guideli1 20N o.teach QA. With the required teacher knowledge of the

pedagog

teacher will teach QA to stude

The

approaches

~SF
all'space of

resources that cont
some instances, school mal
professional development, and schoo

practical work in most schools were identified as positive as a result of the
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granting of chemicals and apparatus to some schools upon request. The study

has added to the literature that school culture is a factor that qualitatively affects

0 Dbe

or weekends to supple gular teaching timetable. -

endations are made based on the findings o

present
a.

he school laboratories and provide the needed support in

i )
e.chemistry

re allotted on the timetable reducing

workshops by chemistry educato 0 understanding

why QA will always be spread under appropriate units in the curriculum.
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e. As planners of the chemistry curriculum recommended participatory

teaching and learning approaches for teaching QA, teacher education

ould pay serious on to the role of school -

PTA, and alumni plays vital role on th

ents in the well-endowed schools. -
Wi i

Sugges

However, thesstudy.did not consider a mixed method or a quantitative method

in explo
recomme ea onducted into teaching

mixed met
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