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ABSTRACT

The ever-growing volume of science and technology
products nowadays calls for the ability to judge
whether the evidence of the product’s performance
is consistent with the attached claim. Such theory-
evidence  coordination  constitutes  scientific
reasoning. This paper assesses how public
examination feedback developedsuch a crucial skill.
The study was guided by the questions:What types
of attributions do teachers attach to their level of
access to public examination feedback; how do
teachers infuse public examination feedback in
pursuing scientific reasoning-laden objectives;
andwhich learning strategies do public examination
feedback materials impact most?The attribution and
sociocultural theories underpinned the study. A case
study, a lesson observation and a focus group
interviewwererun.  Shirley  (2009)’sframework
structured the analysis of the observed
lesson.Results confirmed the self-serving bias type
of attribution among teachers. In addition, past
examination feedback appeared to have a stronger
influence on both learning and setting of teachers
‘own test from the public examination feedback
material.
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l. INTRODUCTION

The ever-growing volume of science and
technology products nowadays calls for the ability
to judge whether the evidence of the product’s
performance is consistent with the attached claim.
This type of theory-evidence coordination
constitutes scientific reasoning.lt is also supported
by scholars such as Rene Descartes within the tenets
of hismantra: “I think, so I am”. Scientific reasoning
therefore consistently features as a major goal of
science education, worldwide.

Recent shifts in the understanding of
effective science teaching point to the need for
teachers to make teaching more explicit (Edwards -
Groves & Hoare, 2012). The analysis of classroom
dialogue serves as a basis for scrutinising the quality

of teaching and learning. It is common research for
the effect of formative assessment on teaching and
learning to be scrutinised(Alexander, 2006; Bell &
Cowie, 2001; Bremner, 2014; Hattie & Timperley,
2007). This study, however, takes a slight detour
from routine research by exploring how public
examination feedback (PEF) influences the choices
made by teachers in designing and implementing
lessons that improve scientific reasoning.

Explanations about concepts, events and
phenomena can give insight into the nature of
reasoning that learners have undertaken(Ding, Wei,
& Mollohan, 2014). The implicit nature of such
reasoning accrues value to verbal explanations since
they can be observed objectively once in spoken or
written form(Brookhart & Moss, 2013).

Public examinations in Eswatini are taken
at three levels: the end of primary school (EPC)
level, the Junior Certificate (JC) examinations and
the Eswatini General Certificate of Secondary
Education (EGCSE) level. The study is motivated
by the concern that the national performance in
EGCSE Physical Science does not only perpetually
feature below 24% of A* to C grades, its average
performance over the last five years ranks below
that of each of the other core subjects at this school
level(Examination Council of Eswatini,
2021).Examiners’ reports in this subject have
pointed to a dearth in candidate skills to respond to
higher order questions, yet these questions by nature
represent a larger share of the overall mark
allocation ofthe examination. Of particular note is
that such questions underpin learners’ abilities to
think critically and engage in scientific reasoning.
As such, the study was guided by the questions:

1) What types of attributions do teachers
attach to their level of access to public examination
feedback?

2) How do teachers blend public examination
feedback into classroom dialogue towards
developing scientific reasoning?

3) What learning strategies do public
examination feedback materials impact most?
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I1.  Literature Review
The attribution theory, critical pedagogy and the
sociocultural theory of cognitive development
framed the conception of this study(Vygotsky,
1978; Weiner, 2010; Freire, 1993).

Attribution

Weiner’s  Attribution  theory in its
explanation of human behaviour, clarifies that a
person’s causal attribution of achievement affects
their subsequent behaviours and motivation. One of
the key assumptions of this theory is that every
person interprets their environment in a way that
supports the maintenance of a positive self-
image(Shrestha, 2017; Wdeiner, 2010). It is
concerned with the perceived causes of success to
be self while failure to be others.Causes considered
in this theory have three distinct properties: (a)
location within or outside a person; (b) Stability;
and (c) Controllability. These dimensions of causal
beliefs influence affective reactions and expectancy
of future success (Weiner, 2010). The consequences
of causal thinking on the expectations, emotions and
behaviour of pupils are of particular significance to
this study.As a result, future expectancy of success
contributes to human behaviour. Stable causes
generate the conviction that the future will not be
different from the past.The self-serving biasemerges
when we attribute positive events and our success to
our own character and ascribe negative results to
external factors unrelated to our character(Myers,
2015).

Scientific Reasoning Development in Classrooms

Reasoning occurs naturally whenever we
compare new with old experience (Ibrahim, Ding, &
Stammen, 2016); it refers to logical thinking. This
reasoning can occur at different levels, one of which
is critical thinking, a skill that has the power to
transform the direction of human decision making
and participation in society(Hitchcock, 2020).
Embedded in this skill are sub-skills such as the
ability to: ask questions, hypothesise, analyse,
engage in scientific reasoning, and draw
conclusions.In the science classroom before learners
investigate a phenomenon, they declare a hypothesis
which is a major sign of the beginning of critical
thinking over a situation(Kuhn, Katz, & Dean,
2004).

Effective Learning Strategies

There are three main classes of
conventional learning strategies (Weinstein, 1985).
These are cognitive information processing
strategies, support strategies and metacognitive

strategies. Cognitive information strategies include
techniques of organising and elaborating on
incoming information to make it more meaningful
and active study strategies such as systems of
notetaking and test preparation.Support strategies
are concerned with techniques for organising study
time, coping with performance anxiety, and
directing attention to the learning task at
hand.Metacognitive strategies involve the ability to
detect discrepancies between what we know and
what we do not know and monitor and direct our
acquisition of the new information required.What is
interesting with these conventional learning
strategies is that the advent of computers has not
improved them much except to improve the
efficiency, the speed and convenience with which
they are not applied (Hwang, 2015).

Theoretical Framework

Language is fundamental in the process of
learning for many reasons.Firstly, it sustains
problem-driven dialogue that grows to dialectic
levels where the outcomes set both learner and
teacher free from misconception-based social
injustice(Freire, 1993; Holst, 2019). Secondly,
languagein the theory of sociocultural cognitive
development significantly shapes the meaning a
learner constructs from their learning experiences.
When students talk during the lesson, teachers easily
mediate the process through constructive talk, which
is more relaxed, sincere, and relevant if mother
tongue is used(Gamlem & Munthe, 2014).

Vygotsky (1978) argued in his theory of
learning that conceptual knowledge is first discussed
between people, on the inter-psychological plane,
before it is discussed by the individual “with
themselves” on the intra-psychological plane. In
other words, it is on the intrapsychological plane
that conceptual knowledge becomes
internalised.Within  the Zone of Proximal
Development (ZPD), the teacher or peer stands a
chance of guiding the classroom discourse on the
inter-psychological plane to support learning.
According to Hattie and Timperley (2007), the
teacher and the peer at this moment serve very
important roles of providing a form of scaffolding,
which Kang, Thompson, and Windschitl (2014)
feels has an equivalent role to formative assessment
except that a scaffold gets withdrawn with time.

Studies on what can improve classroom
delivery for teachers have been conducted in the
region and locally. In Namibia for instance a model
for supporting teacher’s Pedagogical Content
Knowledge towards developing effective scientific
inquiry skillsamong rural learners was developed as
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the Explain-Explore-Observe-Explain
model(Shinana, Ngcoza, & Mavhunga, 2021).
Authors from different disciplines in Eswatini have
studied this concept. Kelly (2007), Mthethwa
(2014), Mamba and Putsoa (2016), for instance,
have focused on such studies at the national or
geographical regional level.

Putsoa and Mamba’s research focused on
identifying the perceptions of teachers in high-
performing schools on effective teaching strategies
in science and to determining the teachers’ actual
classroom practices (Mamba & Putsoa, 2016). The
findings for this study revealed that the teachers in
these high performing schools demonstrated
pedagogies that were less learner-centred, an
observation that weakly aligned with ideal
pedagogies. This revelation was a paradox in that
the implementation was at a low level of cognitive
demand, yet the general expectation was to find
exemplary pedagogies in high performing schools.

There are still some studies that have even
covered specifics groups of teachers such as the
Schools of The Valley Cluster (STVC), which are
schools located between the two largest cities of the
country. These schools share a lot of professional
development activities and comprise the most
vibrant cluster in the country in terms of adherence
to community of practice standards. One particular
study was in Mathematics on the process of change
in teacher self-efficacy and/or change in teacher
identity as a result of participation in continuing

professional development(Dlamini, 2018). Our
study, though still focused on the STVC, focused on
observing how public examination feedback was
integrated in developing scientific reasoning skill at
the classroom level.

I METHODOLOGY
Design

The mixed methods research approach was
adopted. Thirty teachers were surveyed. This was
followed by a lessonobservation. The survey served
to establish the attributions for access extent to
assessment feedback, while the lesson observation
served to discover the PEF blended strategies
engaged by the teacher in supporting scientific
reasoning. After the lesson, a focus group interview
comprising ten learners was conducted.

Sampling

All Physical Science teachers teaching
either Form 5 or both Form 4 and 5 in the country
were considered. For the survey, a purposive sample
comprising 30 (11%)of the teacherswas considered.
The criterion for selecting this sample required that
the teacher be a member of the STVC. This cluster
was recommended by the senior inspector’s office
as the mostprofessionally collaborative cluster in the
country.The table below summarises the
demographic information of the surveyed teachers.

Table 1 Characteristics of Surveyed Teachers

SECTION SUBSECTION FREQUENCY %
Rural 15 60
School Location Peri Urban 4 16
Urban 6 24
B.Sc. + PGCE/CDE/CCE 19 76
Qualifications B.Ed. (Secondary) 6 24
M.Ed. 0 0
Form 4 only 8 32
Classes Taught Form 5 only 2 8
Form 4 and 5 15 60
Below 20 3 12
20-29 4 16
Average Class Size 30-39 5 20
[(smallest + biggest group)/2] 40 — 49 5 20
50 - 59 6 24
At least 60 2 8
General Teaching Experience Below 5 years 4 16
5—9 years 10 40
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Table 1 Characteristics of Surveyed Teachers

SECTION SUBSECTION FREQUENCY %
10 — 14 years 5 20
At least 15 years 6 24
Below 5 years 8 32
Physical ~ Science  Teaching 5_ 9 years 7 28
Experience 10 — 14 years 6 24
At least 15 years 4 16
None 20 80
EGCSE Marking Experience 1-2years 1 4
3 -4 years 0 0
At least 5 years 4 16

Data Collection Instruments

For the survey, a semi-structured
questionnaire was used to collect attribution data.
The items in the questionnaire addressed themes
such as demographic information of the teacher, the
proportion of public examinations material covering
the past five years possessed by the teacher and the
following themes: description ofthe cause of the
challenge of not having a full complement of the
public examination assessment feedback; Was the
cause due to something about the teacher or
someone or something else; The likelihood of the
challenge to be fixed soon and how possible it was
that it would not happen again in the future;
Description of what the teacher thinks could be done
to fix the cause of the lack in public assessment
material feedback so that it would not happen again;
For the lesson observation, a pre-designed
observation schedule was used to guide the writing
of field notes during the classroom observation
exercise.For the focus group interview with the
learners, the following questions guided the
discussion:Is there anything you can think of that
the Examinations Council of Eswatini (ECESWA)
provides as feedback to past examination that has
been of benefit to you? Explain; What have you
seen in your learning and study life that has changed
after developing the culture of using the ECESWA
feedback?Can you recall an incident where you felt
you were of help to the class because of using
ECESWA feedback?

Data Collection

Questionnaires were emailed to the
sampled teachers in the STVC cluster resulting in an
83% return rate. From the questionnaire feedback,
the teacher with the most positive attributions for
the level of possession of public examination
feedback was selected for lesson observation. Three
lesson observation visits were made to the same

teacher for one Form 4 class and two Form 5
classes. For the Form 5 class that had the highest
opportunity for students to respond orally or in
writing to deployed questions and explain their
viewpoints to a question with evidence of scientific
reasoning, a separated day was set to interview them
in a focus group set up.The aim of this interview
was to determine how PEF material had impacted
their learning strategies.

Reliability and Validity

The questionnaire was piloted over ten
heads of department from the Hhohho region, who
were not part of the sample. The outcome of this
pilot was a Cronbach alpha reliability coefficient of
0.71. The questionnaire was also shared with three
purposively selected members of the science panel
for validation. Their passion for and experience in
research was prioritized.

Ethical Clearance

Schools in Eswatini are under the Ministry
of Education and Training, just like the ECESWA
as a public examination entity. For regular internal
quality assurance purposes, ECESWA has a
standing memorandum of understanding with the
Ministry of Education and Training to visit the
schools and gather data on public examination
feedback matters. Permission from the headteachers
of the school to be observed was sought through a
face to face interview a month before the day of data
collection. Letters permitting the students to be
involved were secured from parents through
theheadteacher, who served as the secretary of the
Parents Teachers Association.
This report used pseudonyms for cases where
participants ‘real names were part of the collected
data.
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Data Analysis

Data were analysed through descriptive
statistics and thematic analysis. The questionnaire
Likert scale outcomes were then scored where for
positive statements “strongly disagree” was rated 1
and “strongly agree”, 5. The teacher with the highest
scores and most positive attributions was considered
for lesson observation.

(AVA

The lesson’s degree of support for scientific
reasoning was appraised through Shirley (2009)’s
lens for developing rich classroom dialogues as
summarised in the table below:Lessons were scored
1 point for the emerging lesson and 4 points for the
exemplary lesson. The lesson plan that informed the
lesson was also examined for how PEF was
integrated and how it aligned with the lesson that
later unfolded.

FINDINGS and DISCUSSION

Table 2 represents the outcome of teachers’ rating of the degree of their science public examination feedback

degree.

Table 2: How teachers (N=30) rated their access degree to Public Examination Feedback

Number of returned questionnaires 25 (83%)

Indicator 2019 | 2020 | 2021 | 2022 | 2023 | average | %
| have a copy of the examination report 18 20 8 10 0 11.2 37
for the indicated year

I have a copy of the assessment syllabus 23 24 21 15 15 19.6 65
for the indicated year

| haye a copy of the marking scheme for 0 0 12 16 0 56 19
the indicated year

I have access to the national

examination statistics report for the| 6 8 18 20 8 12 40
indicated year

Average 12 13 15 15 6 12 40

Table 2 shows that less than half (37%) of
the teachers, on average, had examination reports
from the past five years. A majority (65%) of the
participants were in possession of the assessment
syllabus. When asked to describe the challenge they
had in having the entire desired set of PEF
materials, they ascribed the problem to connectivity
challenges for downloading documents from the
website. They also indicated that it was hard to read
soft copies. One particular response indicated “We
do not have MTN data for downloading these large
documents from ECESWA, hard copies should be
delivered to us”.

The other challenge highlighted was that
there was usually one copy per department and a
limited photocopying facility in the school. This was
found to demand sharing which in larger departs did
not work well within the given time constraints. The
other problem, according to the participants, was the
art of infusing the feedback into the lesson through
the lesson plan where one teacher stated,
“Inspectors must do their job and not just sit in their
offices, they must teach us how to merge the
feedback into our lesson plans”.

For the teachers who were in possession of
the expected examination feedback material, mostof

them described having a full set of past examination
material as “an opportunity to re-affirm that what
and how | have been teaching my students was
right”. Another participant added:

“Having this examination material to me
brings in an additional “voice” to my students that
confirms “the teacher is right and fit for the job she
is doing because | usually bring the ECESWA
books to class and they can see for themselves it is
not me saying this, but it is other renown
stakeholders in education”.

This teacher in elaboration continued:

“ One year I had a motivated C grade Form
5 student ...”(Mazwi — not real name) “...come to
my office to ask for help in Physical science and I
had no time; all |1 did was to give him the
examiner’s reports and marking scheme and | do not
know what he did, but all | noticed, he began to
champion group discussions even over break and
lunch times, where even my least motivated student
participated. One student shared that in the group
half of the team asked past examination paper-based
questions, the other half responded first without
seeing the answers from the examiner’s report. In
the end the group leader announced the correct
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answer to the group.Mazwigave me an A* at the end
of the year, to the whole school’s surprise!”

The teacher found the value of past examination
feedback to be in adding to the credibility of their

teaching.It was also found to spur learner
participation in revising past examination papers
and engaging in PEF-inspired deliberations.

Table 3: Attributions for having missing PEF material

My lack of public assessment material is totally

because of somebody else

I am fully to blame for this lack in my public

examination feedback material

The challenge of lacking exam feedback material is

fixable, either by | or someone else

Other things beyond my control are causing this

challenge

Table 3 shows that most (72%) teachers
who had some PEF material missing from their
collections attributed the shortage to other people.
This was even confirmed by their reluctance (only
12%

%
SD D NS A SA
Agree
2 4 1 8 10 72
8 4 6 2 1 12
6 8 7 1 2 12
1 2 12 8 5 52

responsibility for the missing PEF material.While
the teachers located the attribution externally, they
also found the challenge to be permanent in nature
(only 12% of them found it fixable)

accepted responsibility) to accept full
Table 4: Attributions for having all PEF material
SD D NS A SA % Agree
My breakthrough with public assessment material
S 18 6 0 1 0 4
possession is totally because of somebody else
I am fully _responsmle for this success in my| 0 1 13 8 84
public examination feedback material
I do all I can to ensure the culture of having a full
set of past examination material is sustained as a| 3 4 10 3 5 32
support for my teaching
Other people/things beyond my control are
contributing to this success in examination| 10 4 8 2 1 12
feedback material

Table 4 shows that there were very few (4%)
teachers who attributed their  achievement
externally. As a matter of fact, a large majority
(84%) attributed the success to themselves. Very
few (12%) of the teachers found their PEF
possession achievement to be externally controlled.
The finding emerged to be that teachers provided
explanations that supported their positive self-image
and those who had challenges found the cause to be
external, stable and beyond their control. Most
explanations placed the blame to headteachers,
inspectors and the Examinations Council of
ESwatini. This finding confirms literature,
especially Myers (2015) self-serving bias theory.

According to Weiner (2010) these dimensions of
causal beliefs influence affective reactions and

expectancy of future success. This implies the way
teachers have put their attribution might affect their
reactions that are likely to manifest even while they
are in classroom environments. A regular survey of
teacher’s assessment feedback needs is necessary
especially if it is conducted independently by all the
stakeholders of the Ministry of Education and
Training that deal directly with teaching.

How Teachers Used Classroom Interaction to
Develop Scientific Reasoning

The teacher was observed three times on different
days. On the first day she was teaching a Form 4
class, on the second and third a Form 5 class. The
summary scores for each lesson are shown below:
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Table 5 Scores for Richness of classroom exchanges on Lessons Observed

Ist Visit  2nd Visit  3rd Visit

Form4A Form5A Form5B Total %
How instructional tasks are used 2 3 2 7 58
Degree of Question Response and Follow-
up E(]QRF) nSsting P 3 3 2 8 67
Qualities of initial questioning 4 2 3 9 75
Qualities of student responses 3 2 3 8 67
Qualities of subsequent questions 4 3 3 10 83
Awareness of student understanding 3 3 3 9 75
Use of data to inform teaching practice 4 3 4 11 92
Total 23 19 20
Average Score 21 66%
Maximum average score 32

The overall score from table 5 of the lesson
was 66% as a numerical extent towards a fully rich
lesson. The best taught lesson from all three visits
was the form 4 lesson where the teacher
demonstrated the highest level of contributions

towards lesson richness under three sections: Degree
of RQF nesting; qualities of subsequent questions
and use of data to inform teaching practice.

This lesson progressed as outlined in table 6 below:

Table 6 : Lesson observation analysis

DESCRIPTION OF LESSON

THEME

(@) Classroom Context

Line 1: T3’s Form 4 Chemistry class took place in an averagely
resourced and adequately ventilated chemistry laboratory with about
10 Bunsen burners, no fume hood, and a limited number of wall
charts on sight.

Line 2: The 60 learners were crowdedwithin 10 working benches
(lab tables) that were meant for a maximum of four learners.

Line 3: About 15 learners consequentlysat on side chairs and worked
from their laps.

Line 4: Nearly everylearner (about 90%) had a Physical Science
textbook and all had notebooks.

The lesson took place in a relatively safe
environment though learners were more
than the capacity of the laboratory (Line 1,
Line 2, and Line 3). Learners had textbooks
and notebooks (Line 3).

Lesson Topic: Chemical Bonding Class: Form 4

Time: 50 minutes

(b) Major ways in which the lesson was organised

Line 5: The lesson had a clear introduction where T3 stated the
objective of the lesson as to learn how different covalent bonds were
formed.

Line 6: T3 then introduced the lesson by telling the learners what they
would be learning during the lesson, before he reviewed the
homework on drawing “dot and cross” diagrams with the whole class.
Line 7: Learners were asked to present their homework attempts by
talking and writing on the board one question per learner, as the
teacher randomly selected them.

Line 8: Each time a learner wrote an answer on the board, comments
first from the class were prompted by the teacher through open-ended

Learner Response Explication (LRE):

T3 use class discussion and oral questions
to review the homework (line 7, and line 8).
T3 observed learner’s faces (Line 8).

Oral QuestioningUse (OQU):

T3 used homework feedback to alter the
direction of his lesson plan (Line 9). After
assessing learners’ attempts on the
board, T3 responded by probing learner’s
reasoning through asking follow up open-
ended questions until he the response got
his approval (Line 10)
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Table 6 : Lesson observation analysis

DESCRIPTION OF LESSON

THEME

questions, who ultimately ratified the final answer.

Line 9: Sometimes the teacher would respond to learners who were
frowning or looking puzzled with probing oral questions.

Line 10: Typical follow-up comments that T3 gave during or after
students attempts on the board were “do not disturb her guys, let her
finish”, “are you happy with your work now”, and turning to the class
he would say “are we now satisfied with the response on the board”,
before he put his sanction on the response.

TeachingPrincipleAdherence (TPA):

T3 communicated learning intention to the
learners (Line 5). T3 created opportunities
for learners to reflect on their own work
(Line 10). T3 also began by recognising
prior knowledge (line 7). T3 permitted
group work and teacher — learner
discussions (line 8 and line 10).

(c) Major ways in which learners engaged in activities

Line 11: Whole class discussion was used for most (approximately
85%) of the lesson time.

Line 12: The rest of the time was on learners doing individualwritten
and pair work.

Line 13: During the pair work the teacher asked pupils to research the
hypothesis “covalent compounds conduct electricity” using any book
or person at their disposal within the classroom walls.

Other Teaching Methods (OTM)
Pen-and-paper desk research and oral
questioning were used (Line 12).

T3 permitted group work and teacher —
learner discussions (Line 11, line 12 and
line 13).
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Table 6 : Lesson observation analysis

DESCRIPTION OF LESSON

THEME

(d) Major Activities of learners in the lesson

Line 14: When introducing the focus of the lesson as to determine
how different types of covalent bonds were formed, T3 first
confirmed if learners still remembered what they learnt before by
asking: “by the way how are ionic bonds formed?” There was silence
from the class,

Line 15:T3, thenslowly repeated the question after waiting for about
3 seconds,

Line 16: and he still got silence,

Line 17: he then rephrased and repeated the question a third time
Line 18: but still there was silence until after the fourth time
rephrasing that one hand went up, followed by two others.

Line 19: The learner selected by the teacher to respond from the
hands that were up answer the question “lonic compounds are formed
through the transfer of electrons which leads to the crystal lattice that
has sharp edges and ...”

Line 20: This student went on expressing themselves beyond what the
question required.

Line 21: T3 waited for the students to finish all they were saying and
then said “good”.

Line 22: Towards the end of the lesson students were presented with
the hypothesis to research on: “ionic compounds conduct electricity”.
Line 23: Despite being allowed to work in pairs, about half of the
students opted to attempt this task alone.

Line 24: When asked by the researcher why, they responded “I will
work with them when | encounter problems”.

Line 25: After this task some groups were asked to come to the stage
and present their work to the class.

Line 26: Learner responses to the hypothesis were then prioritised by
the class and T3 wrote the priority list on the board.

Line 27: T3 then concluded the lesson by assigning work for the
learners to go and describe the solubility of covalent compounds.

Line 28: He emphasised that learners should not confuse describing
with explaining as the external examiner is particular about the
response learners make on those two verbs.

Other Teaching Methods (OTM)

T3 used questioning through probing to
cause learners to be willing to respond
(Line 15, 17 and 18).

T3 used inquiry (problem — solving) that
was stimulated through giving learners a
hypothesis (Line 22). Group work and
Class presentations were also used in
assessing the work of the learners (Line 25
and line 26)

Oral QuestioningUse (OQU)

T3 used the art of pausing before making a
follow up on a deployed question,
rephrasing and repeating a question to
support learners understanding of what the
question wanted of them (line 15).

T3 allowed the learner to fully express
themselves (line 21). This availed rich data
to inform subsequent actions.

The comment “good”, however, lacked
specificity (line 21).

Used Oral
Scientific

Ways through Which Teachers
Questioningto  Influence Learners’

examination paper instructions. From time to time
the teacher reminded students to be wary of

Reasoning Strategies

The second visit was on a Form 5 class
where the teacher had a practical demonstration that
was set up to assist learners complete a paper
3(2018 past examination question). This question
was marked worst attempted in the examiner’s
report, so the teacher had planned to assist the
learners learn through it. Through a teacher driven
class discussion the teacher lead the class through
the past paper questions and asked them to mark
neighbours work using a copy of the page of the
memo. Students in turns were asked to come to the
front to manipulate equipment in line with past

frequently made mistakes that were flagged out in
the marking guide. Before the end of the lesson the
teacher collected the books with the aim of
assessing the accuracy of the peer assessment that
had taken place.

In a way through allowing the learners to
participate in the laboratory demonstration a
premise was presented to them. The learners used
this premise to project claims in the form of their
own conclusions. These conclusions were backed up
by the data they observed as the investigation
unfolded. Since the teacher initiated the practical

| Impact Factor value 7.52 |

1SO 9001: 2008 Certified Journal

Page 488



www.ijhssm.org

' International Journal of Humanities Social Science and Management (IJHSSM)
‘ " Volume 4, Issue 3, May.-June, 2024, pp: 480-491

demonstration, in Furtak (2008)’s view the
contribution made by the teacher was at the least
level of support to scientific reasoning.There were
instances where the teacher ended up telling the
learners the answer or repeating the question at the
original or lower pace, and rephrasing the question.
Telling the learners the answer made virtually no
contribution to scientific reasoning, yet rephrasing
or repeating the question gave the question more
contrast. The “telling” part of the teacher’s narrative
revealed what Freire (1993) referred to as the
banking model of education, while the repeating of
the question and the original or lower pace and
rephrasing it was an explication of how the teacher
transformed her teaching from basic to critical

pedagogy.

The teacher also used questions and
prompts to provide elements of reasoning.The
provision of proactive remediation generally refers
to the contingent teaching and learning that was
motivated by the formative assessment outcome.
The teachers in this study further used oral
explanations and then made learners do assigned
work such as correction and consolidation
classwork. In this case the teacher provided
clarifying statements for the learners. That means
the teacher provided the premise, claim and backing
for the learners. Furtak (2008) argues that this
teacher move provided the least contribution to
scientific reasoning.The teacher also responded to
learner questions with why or how questions. These
questions demanded that learners elaborate on or
justify their claims.

Learning Strategies that contributed most to the
development of Scientific Reasoning

The most prevalent types of learning strategies from
the focus groups were those of improved confidence
to participate in classroom debate to the point of
bringing light to misconception that were regarded
correct before by the entire class including the
teacher. The misconception that the H, was a
building block of a compound since it was a
molecule was cleared after a learner had seen the
examiner’s report and privately went to the teacher,
who the next day addressed the class to make the
correction. “That boosted my confidence and |
began to participate actively thereafter in class
discussions” said the learner in the focus group.

Other strategies that learners revealed were that
their note-taking skills changed. The motivation
came from reading the conciseness of articulation of
important points by the examiners.

“It made me realise | was all along using too many
words to describe simple things, and now | have
started even rewriting my own notes in a more
compressed but clearer form, the habit has even
gone to what | read from other books, | just enjoy
summarising without losing meaning. This has even
helped me apply my English language skills while
in the science class or while studying science.”

All in all, we found that the observed
lessondemonstrated strong pedagogical practices, in
Shirley (2009)’s view. This was consistent with
Vygotsky (1978)’s and Freire (1993)’s expectations.
It was more aligned to the latter tenet in that from
the observed lessons we note that the teacher would
be oppressed by telling the students everything in
line with the banking model of education. The
oppression would be in this teacher having no time
to listen and learn from the learners. It would also
be in exposing himself to the risk of teaching
outside the burning needs of the learners. The
learners were also set free from receiving
knowledge throughout the lesson without them
producing their own through talk, something they
are way capable of doing because they were not
“empty vessels” when they entered the classroom.

The role of the teacher is clearly seen to be in
acknowledging that teaching and learning are not a
dichotomy as argued by Holst (2019). So, the
teacher’s role is basically to gauge prior knowledge
and deploy relevant problems that motivate dialectic
and verbal exchanges among learners. The teacher
who would be listening actively as the debate
unfolds, would only come in at strategic intervals to
respond to questions that the learners identify along
their learning journey.

Learning Strategies Supporting Scientific Reasoning
The most prevalent types of learning strategies from
the focus groups were that of improved confidence
to participate in classroom debate to the point of
bringing light to misconceptions that were regarded
correct before by the entire class including the
teacher. The misconception that the H,was a
building block of a compound since it was a
molecule was cleared after a learner had seen the
examiner’s report and privately went to the teacher,
who the next day addressed the class to make the
correction. “That boosted my confidence and |
began to participate actively thereafter in class
discussions” said the learner in the focus group.
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Other strategies that learners revealed were that
their note-taking skills changed. The motivation
came from appreciating the conciseness of the
articulation of important points by the examiners.

“It made me realise | was all along using too many
words to describe simple things, and now | have
started even rewriting my own notes in a more
compressed but clearer form, the habit has even
gone to what | read from other books, | just enjoy
summarising without losing meaning. This has even
helped me apply my English language skills while |
am in the science class or while studying science |
also unknowingly study English”.

The key learning strategies that according to
Weinstein (1985) and Hwang (2015) were triggered
by PEF use a metacognitive strategy where the
learner through the PEF was able to recognise what
they knew regarding H,’s classification and what
they did not know. This learner was able to monitor
the process of finally clearing the misconception in
the whole class. That also agrees with the fact that
scientific reasoning begins through noticing a
problem. In short, as the students ‘learning
strategies got sharpened, their scientific reasoning
levels improved too. It is also noted that as the
learners appreciated the summary skills of the
Physical Science examiners, they were motivated to
apply that skill in more than one subject, showing
the signs of conceptual learning.

V. CONCLUSION AND
RECOMMENDATION

Teachers’ justifications for their levels of
possession of public examination feedback
materialconfirmed the self-serving bias of
attribution. The examination feedback was found to
contribute more to test design and revision time
lesson planningfor the teachers. Of note, was that as
effective learning strategies emerged after being
triggered by the public examination feedback
possession and use, levels of scientific reasoning
developedmost when metacognitive aspects of
learning strategies were evoked. The teacher’s main
role in the study was ensuring that the learner’s
prior knowledge was suitably gauged,where he got
informed of how best he could package the stimulus
for learners to begin a dialogue. By being present in
the class, he monitored the dialogue and got to
scaffold the debate at strategic intervals till it
delivered its much-desired outcome. This outcome
made both the teacher and learner fulfilled and more
motivated to take the next lesson.With that in
mind,we recommend that teachers make more
attempts to assist learners get their own copies of

| Impact Factor value 7.52 |

1SO 9001: 2008 Certified Journal

the PEF from the website and research any other
relevant stimulus for a dialectic and effective
dialogue.
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