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ABSTRACT

This study is on designated schoolwork’s that have reconnoitered efforts to endorse visual/construal,
writing/recording, and listening/speaking aspect of engineering component designing operatives in
the universities, polytechnics and colleges of education particularly amongst the Agricultural
Engineering learners using observation method. These schoolworks let slip enhancements in
participants’ abilities to use mnemonic visuals, static visuals and notebooks strategies approach to
argue their findings, as well as statistically significant enhancement in their problem-solving skills.
Optimistic findings of these schoolwork’s, and the call for responsiveness to be remunerated to the
crucial sense of engineering component designing operatives by an integer of international scientists,
resulted in the development of a visual/construal (mnemonic visuals) learning strategies approach.
This tactic not only unambiguously includes classroom/workshop dialogue, verifications and report
writing strategies to learn engineering operatives, but also provides instructors with ideas and
techniques to stimulate their learners to develop their own visual-memo’s, inquiry queries, plan and
execute some successful maniplo-spatial activities, investigable in the classroom, and present their
findings to a reliable audience. It also revealed that in Nigeria, the use of instructional language
(English) often results in conservative and teacher-centered teaching ways and means. It is
recommended that the overlays influence of both language of instruction and the social resource need
to be taken into account if we are to meet a goal of developing scientific literacy for all.
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1 INTRODUCTION
n tutelage’s enduring task of meeting the needs of the learners, seeming shift from orthodoxy
methods are giving way to skills of exploration, current approach that are considered desirable

in today’s modern culture [1]. Proficiency with words and numbers is insufficient and must be
appended with additional basic skills as new and promising technologies (Mnemonic visuals)
permeate activities of run-of-the-mill living. As more visual elements are incorporated to achieve an
optimum equilibrium between verbal and visual cues in education, interdependence between two
modes of thought will be fostered. With the advance of technology that makes high-quality colored-
printing as well as the electronic storage, transmission and reproduction of images ever simpler and
cheaper, it has become the norm for instructional materials to be charitably illustrated. But how much
instructional weight do the illustrations carry? As Jewitt and Kress [2] pointed out, while ‘modes
other than dissertation and writing’ are generally acknowledged to be ‘meaningful’ the are ‘often
regarded by didactic scholarship as ancillary, and marginal with diminutive or no contribution to
learning:“Mnemonic visuals” is often considered to be the core of visual communication where
farsightedness resides’ [2]. The impulse to make mnemonic visuals the center of attention is perhaps
inevitable in the realm of ‘engineering operative tasks’ (EOT). On the other hand, a number of
fashionable approaches (such as distributed cognition studies) with roots in various disciplines accent
the roles of multiple and multimodal representations in communicating information, and seem to
herald ‘a deep change in the representational world’ that raises queries about ‘forms of cognition,
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possibilities for learning, new shaping’s of knowledge and the management of information-different
from those around which current understandings are formed’ [3]. To judge by research articles, a deep
change of this nature is beginning to make itself felt in the design of materials for natural science and
technology instruction, but in EOT the evidence of a ‘mnemonic visual turn’ is patchy at best.
Nevertheless, there is little doubt that multimodal literacies are slowly starting to be acknowledged
and utilized with greater awareness in the area of engineering operative tasks (EOT). This study
attempts to make an explorative investigation of its effectiveness in engineering operative tasks.

2 BACKGROUND

Disquiet about the misleading inability of science and technology education to attend to
current societal issues and the negative perceptions of and lack of interest in, ‘maniplo-spatial’
technology exist in developing countries [4, 5]. Erudite pointed out that the need to stimulate interest
in operative (maniplo-spatial) science and prepare learners to be citizens who make informed
decisions is imperative in all societies [6]. On the other hand, developing countries or countries in
transition recurrently face the additional challenge of insufficient qualified educators to teach
operative science (engineering operative tasks) using pioneering instructions [7, 8]. In addition,
hitherto colonized societies, the teaching and learning of engineering operative often take place in a
second language (instructional language) for in cooperation the teacher and the learner. Language in
engineering operatives is not only the issues for learners and teachers and in recent years, there has
been increasing agitations for productive engineering, research and recognition for pragmatisms [9,
10, 11]. These scholars, amongst others, believe that for big name to be judged technologically literate
they must be proficient in the ‘maniplo-spatiality’ operatives, which include construal, and research
reporting. Being proficient in the crucial sense is a pre-requisite for being able to operate within the
derived sense; that is, being able to make informed judgements on engineering design issues [9, 12].
Teaching in our tertiary institutions are generally conformist methods and unremitting to be
dominated by lecture/Notebooks methods, making It apathetic, “cookbook-type” then dull and dreary
way by which engineering operative task are being taught in the engineering pedagogy. There is a
requisite for a more effectual student-centered engineering method that matches specific
idiosyncrasies and level of technology of the students’. Since the subject matter habits important place
in the course curriculum, there is need to probe into the comparative efficacy of the three teaching
strategies approach to promoting Engineering Operative Tasks.

3 METHODOLOGY

Mixed method approaches were adapted for the schoolworks which heralded and predisposed
the development of the learning strategies approach to endorse technology literacy (engineering
operative tasks). This schoolwork’s focused on the effects of introducing techniques to promoting
visuals/construal, writing/recording and listening/speaking (on disassembling and assemblage of
motorized agricultural irrigation pump and others mechanisms), in engineering classes/workshop.

3.1 Static Visual/Narrative Strategies Approach

The sample in this schoolwork was similar to [13, 14]. Twelve (12) tutors in a diploma
classes in Ramat polytechnic, Maiduguri were observed. Of four tutors identified in each; setting, one
conservatoire (i e., the tutor pulses his/her class students) was randomly endorsed at the start of the
schoolwork as control group in order of comparisons with the experimental group. Each of the other
three tutors was skilled as facilitator of static visual/narrative approach, that is, they were acquainting
with the doings and strategies aimed at stimulating or ‘triggering static visual/narrative strategies
between learners. The control group tutors play no part in the tutor’s development activities and were
unacquainted of the classroom static visual/narrative and strategies that were being endorsed in other
schools. The classroom annotations technique and the opening measures of the participating learners’
envisaging/cognitive skills were made. The instrument of exploration was based on Standard
Progressive Matrices test [15, 16] used to size the envisaging/cognitive skills. The engendered data
were statistically treated and evaluated to provide descriptive statistics and analyses of covariance
(ANCOVA) were applied with pre-test scores providing the comparative co-variates. Cronbach’s
alpha coefficient was used as a pointer of test reliability. A classroom annotations’ instrument was
developed (a four-point scale) in order to enumerate the classroom activities that took place during a
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PowerPoint classroom annotation session per tutor. The topic taught during this period was
‘engineering component designing’ by all the tutors. The measures used to plump whether classroom
static/narrative approach had been sequentially deciphered, were the dexterousness of the learners to
betroth a hands-on disassembling and assemblage of a motorized agricultural irrigation pumping
contraption, use appropriate engineering terminologies (apply connectives), and engaged in narratives
that included descriptions, extrapolations and explanations. All the visual resources, narratives and
reporting’s were reviewed by three scholars who made a mutual judgment as to whether the learning
strategies approach had taken place in any particular lesson. The participating tutors (key informants)
were interviewed at the end of each of classroom annotations session, in order to gain a sympathetic
of their perspectives of the process.

3.2 Notebooks/Speaking Strategies Approach

The sample in this schoolwork was ten educational technologist tutors from Collages of
Education in Borno State-Nigeria. The tutors came from dissimilar collages of education that were
matched as institutions that were underprivileged from the state capital, are analogous in size and
type. Although ten were invited to participate, only seven continued for the duration of the
schoolwork consequential in four tutors serving in the control group and three tutors making the
experimental group [17]. The engendered statistics include representative information (include group
discussion interviews and classroom annotations), post-interposition classroom annotations with both
the experimental and control group tutors, reciprocal feedback sessions with the experimental group
of tutors. A duos of scholars piloted each classroom annotation using Notebook Inquiry Observation
Scale and came to a compromise finding. Further quantifiable data were engendered by using the
Notebooks Checklist. Although, the instruments were developed for British schools they were
considered to be sufficiently general for use in this schoolwork context. These instruments were
moderated and validated by scholars in the University of Maiduguri and used in number of technology
inquiry and notebooks schoolwork’s akin to [18, 19]. The experimental group of tutors participated in
the investigations (Tasks) and the theoretical and practical aspects of using the Notebook/speaking
strategies approach. The topics chosen were based on cohesive properties of electric current
(disassembling and assemblage of socket plug/switchover). Each participating Edu-technologist tutor
was observed as they carry out the Notebook/speaking approach in their classroom. Proximately
succeeding their classroom annotation session, the tutors were interviewed. The learners discretely
firm-up notebook/speaking records for two separate investigations and five notebooks from each class
were randomly selected and debriefed against the notebooks checklist. During the course of the
intervention process the Notebooks/speaking approach of the same five learners per class across the
two tasks or investigations were evaluated. Tutors form the control group were also annotated, and
interviewed three times after the initial standard data collection process. The Notebook Inquiry
Observation Scale is premeditated to measure the degree of ‘maniplo-spatial’ instruction used by the
tutors in their Edu-technologist lessons. The instrument assessed three areas in relation to engineering
operative tasks or investigations process: constructing a testable query, designing the procedure,
making working (technical drawing) drawings and interpretations. The data engendered from tutor’s
classroom practice were grounded on the annotator’s assessment of the participating tutors’ ability to
carry out actives and comportments which enable leaners participate independently in the engineering
operative tasks. Whether these comportments were translated in any way into learners’ achievement
was investigated by examining their spoken interpretations using the Notebooks Checklist. The
Notebook Checklist instrument assesses the extent to which the work in the leaner’s
Notebooks/speaking approach replicates ideologies of engineering operative tasks [20, 21]. This
checklist was used to assess learners’ construction of a testable query, and designing the procedure,
making workable drawings and interpretations [20].

3.3 Mnemonic Visuals/Adjacent Text Strategies Approach

This schoolwork ‘Mnemonic visuals approach’ (a graphic that can ‘make available retrieval
cues for factual information”) and methods of schoolwork’s described [21], but include scholarship on
changes in general literateness unveiled by learners participating in the process. The general literacy
aspect anaesthetizes the ‘visual/construal’ ‘writing/recording’ and ‘listening/speaking’ proficiencies
of the learners before and after the putting into practice of the strategies approach over three weeks.
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Three engineering related (science) departments in university of Maiduguri were randomly chosen to
represent the experimental group which participated in the mnemonic visual approach while the
remaining two were also engineering departments were drown from Ramat polytechnic which
constituted the control group. The learning standard that was used and post-test were initially
designed for the British Department for International Development (BDID) initiative evaluation [22].
The instrument was eligible for these schoolworks to test the learners’ visual/construal skills, ability
to make extrapolations based on what they have projected, interpret and their ability to ‘maniplo-
spatially’ accomplish the engineering operative tasks in terms of writing and recording frames based
on their interpretation of visuals and textually resources were tested. Their listening/ speaking skills
were tested requiring them to listening to and in words articulate by multiple choice queries of what
they had heard. A four-point scale classroom annotation schedule was used to fix whether learners in
these classrooms are giving openings visual/construal, listen/speak, and write /record during putting
into practice of the mnemonic visual strategies approach. The data were used to determine whether
the mnemonic visuals strategies approach had been efficaciously carry out and assess possible
weakness in terms operation. The tutors and learners were (Key informant, group dialogue)
interviewed to gain insight into their angles of general three R's aspects of the interposition.

4 RESULTS AND DISCUSSION

The domino effect of the classroom static/narrative, Notebook/speaking and
Mnemonic/adjacent text strategies approach schoolwork’s are reported correspondingly as reflected in
Figure 1.
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Figure 1. Aggregate Notebook /technical interpretation (classroom observation) approach workshop

Tautening of the sample of learners’ notebooks/speaking revealed that in all but one of the
records appraise, the learners had simply copied their tutor’s investigable queries and that there was
no quantifiable enhancement in the design (engineering) component of the notebooks/speaking
approach over time. There were, however, quantifiable enhancements in terms of the learner’s
capability to successfully implement the design, collect data, construction engineering (technical)
drawings and deduction. These enhancements are illustrated in Figure 2 where the percentages of the
entries per sample (n=45) at bi-chart three and four (i.e., satisfactory achievement) are shown for each
component being assessed. Bi-chart of four scores indicate that the learners were able to engender
their own information in a substantially complete and satisfactorily accurate manner while bi-chart
three symbolizes that some details were omitted and that the account was judged to be incomplete, but
generally meeting requirements. These two bi-charts have been combined in Figure 2.
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Figure 2. Percentage of entries (n=45) per component in the learner’s notebooks/narration (levels
three and four) for each three lessons.

4.1 Static visuals/Narrative Strategies Approach

Statistics from the classroom annotations in this schoolwork made known criteria for
static/narrative approach used in this schoolwork, static/narrative approach did widely hold, but not
all, of the experimental groups’ post-interposition lessons observed. Classroom annotations also
revealed that static/narrative approach exploratory setting had not betrothed in the control groups’
lessons. Data from Raven’s Standard Progressive Matrices (RSPM) pre- and post-tests of
envisioning/cognitive (n=1092; = 0.74) indicated statistically significant difference (p=0.000)
between the pre-and post-test scores, and between enhancements in the scores of the experimental and
control groups. Analysis of variance the Raven’s data indicated that the great difference between the
experimental and comparison group’s mean gain scores were sets A and B (p<0.001). There was also
a statistically significant different (p<0.05) between the experimental and the comparison groups in
Raven’s set C. Statistically significant differences between overall RSPM pre-and post-test scores
among undergraduate students of university, students of polytechnics and students of colleges of
Education groups of institutions were recorded at the p<0.01 level. The main total gain was measured
in the university groups (5.67) followed by polytechnics with gain of 3.82 and then by Colleges of
Education.
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4.2 Notebooks/speaking strategies approach

Notebooks/speaking approach with the experimental group teachers, the data engendered
through classroom annotation revealed an overall increase in cumulative scores (five-point scale
scores) for visual construal, designing an investigable query for data collection, interpreting technical
drawings and deduction for the three tutors who had participated in the Notebooks approach
workshops. This general conformation of increasing scores overtime was reflected in each separable
teacher’s case from the standard observation until the adjoining-up of the final lessons. During the
same period, the control group demonstrated negligible to change in their teaching practices from the
standard ratings through their three classroom annotations. They continued with conformist methods
of expository instructions (engineering operative tasks), rote learning and the occasional remark type
practical activity. Despite that all of these tutors were Edu- technologist trained on the learning
outcomes and assessment standard of ‘engineering operative tasks’ as described in the course
curriculum, learners did not write/record, construct technical drawings or deductions based on their
tutor’s observations or the tutor’s lessons, as could be expected. The number of learners who used
engineering design component tasks to support their reporting was initially very low and in the final
sessions did the learner appear to fathom this was an appropriate and appreciated way of reporting.
All the number of the learners who participated in the Notebooks/speaking approach revealed that
they relied on their tutor’s diktat deduction for their first investigation report. The second
Notebooks/Speaking strategies entry on disassemble and assemblage of electric current plug, three
learners managed to ‘maniplo-spatially’ complete the tasks and draw valid deductions in their own
words (bi-chart four), while three wrote their deductions in their own words in a manner that was
decidedly to be incomplete or not entirely accurate (bi-chart three). In the third and final investigation
the Notebooks/Speaking strategies entries revealed that four learners clued draw valid deductions on
their own and give a written report in their words (bi-chart four) and three were able to write a
reasoning in their own words, but which were judged to be incomplete (bi-chart three). These
statistics suggest that a headway was made through practice by both the tutors and their learners while
engaging in the Notebooks/Speaking strategies to carryout engineering operative tasks.

4.3 Mnemonic Visuals/Adjacent text Approach Strategies

The pedagogic annotations revealed that in general the teachers cherry-picked to teach in their
terminologies and instructional language (workshop learning and teaching jargon). It was also noted
that the learners used the terminology exclusively during classroom/workshop discussion. All the
lessons observed suggested that the teachers had an adequate understanding of the engineering design
component strategy. But that they provide no planned actives to test their learners engineering
operative tasks (disassemble and assemblage) skills. It was also apparent that learners struggled to
share ideas when opportunities were provided for classroom discussion and that their notebooks were
often incoherent and that they wriggled to visually construe. The data engendered by the general
literateness schoolwork pre-and post-tests were computed using analysis of variance (ANOVA)
techniques. This was done to interrogate differences between the experimental and control group
mean scores for visual/construe, listening/recording, writing/speaking aspects of engineering
component designing strategies tasks; gains made during operation of the strategy; and differences
between the scores hooked on instructional terminological convention.

4.3.1 Visual/construal

The control group scored statistically higher in visual construal in (engineering design
component) approaches in the pre-test but this figure fell in the post-test to the point where no longer
statistically significant. The experimental group’s mean scores for visual construal (engineering
operative tasks) strategies enhanced statistically significantly more than the control groups did after
the treatment. The mean differences between the engineering operative tasks, strategies and the use of
terminology visual construal scores was significantly different in errand of the use of terminology in
the pre-test, but there was no statistically differences in the post-test.
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4.3.2 Listening/recording

The control group scored statistically significantly (P<0.50) higher than experimental group
in listening/recording (engineering design component) approach in the post-test. This figure fell in the
post-test but endured statistically significantly better than the experimental groups mean score. The
mean difference between the (engineering operative tasks) and the wuse terminology
listening/recording scores was significantly different in favor of terminology usage in both pre-test
and post-test.

4.3.3  Writing/speaking

The control group scored slightly better (but not statistically significantly) than the
experimental in the writing/speaking pre-test in terminology usage, but this result was reversed in the
post-test where the experimental group scored statistically significantly better than the
terminologically boosted written/speaking test. There was no statistically significant change in the
experimental group’s writing/speaking expertise in (engineering operative tasks) over the control after
the interposition but there was statistically significant enhancement of their scores over the control
group’s scores in writing/speaking in terminology. The mean differences between the use of
terminology in writing/speaking scores was significantly different in favor (engineering operative
tasks) in the pre-test, but changed to being statistically significantly different in favor of terminology
in the post-test. There were no key differences between the writing/speaking per-test and post-test
scores in (engineering operative task) in the pre-test and post-tests. There were no statistically
significant differences eminent between changes scores between the pre-test and post-tests scores of
the experimental and control groups. There was on statistically significant mean differences between
the (engineering operative tasks) and terminology writing/speaking scores in either the pre-or post-
tests. The statistics engendered by the static visuals/narrative, Notebooks/speaking to learn
engineering component designing and mnemonic visuals strategies approach schoolwork’s suggested
that tertiary institute teachers who participated were receptive and are able to implement, to varying
degrees, the strategies presented to them.

4.3.4 Notebooks/Speaking Strategies Approach

The Notebooks/Speaking approach standard schoolwork suggests that it is more than likely
that prior to the interposition the participating learner were seldom, if ever reinvigorated to ask
queries or to communicate their thought in the classroom either through formal engineering
terminology writing or oral undertakings. This endured the case for the control groups of students
throughout the schoolwork. In contrast, there were enhancements in a number of learners’ abilities to
draw deductions and provide written reports in their own words in the experimental group over the
period of the schoolwork. On the other hand, even after attempts at putting into practice, many
learners remain dependent on their tutors for more clarifications on their investigable question, and
many others on the operative tasks procedures, drawings and deductions. The challenges of getting
the learners to articulate their own investigable query, to carry out ‘maniplo-spatial’ procedures are
one which has been shown to be common internationally [23], and it should be reminisced that for
many sciences related (technical) teachers providing learners with the opportunity to pursue flexible
inquiry is unusually not part of their current practice. It is as a result important that the support given
to teachers should explicitly focus on how they can engage learners in the approach so that they do
ask questions, label bits and pieces (objects) and dealings, test their ideas with what is known,
communicate what they are learning [24]., a paradigm shift in approach which in all probability
requires a significant amount of support from governess development interventions [25]. Equally,
some knowledgeable caution that without sufficient support Notebooks/Narration approach,
writing/speaking may be approached automatically, a process which results in futile operation [26,
27]. In the light of the well acknowledged success of the approach in western culture, and the limited
statistics engendered in this schoolwork it appears that further investigation of the applicability of the
use of the Notebooks/Speaking approach in advanced learning context is justified.
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4.3.5 Mnemonic visuals/ adjacent text Strategies Approach

The most thought-provoking findings of the general literateness aspect of the mnemonic
visual strategies approach schoolwork were the statistically significant enhancements in the
participating learner’s ‘workshop operative language’ (terminologies) listening/recording and
writing/speaking skills. These results are inquisitive as one might expect their exploited terminology’
to be well developed, and not easily susceptible to relatively short-term interpositions such as
(engineering operative tasks) learning strategy. Conversely, there are a number of schoolwork’s which
suggest that if the language of instruction is not properly developed in a child’s home-language before
introduced to second language, both will suffer [1, 28]. This seems to be the case in this schoolwork
for the reason that both the experimental and control group mean scores in (engineering operative
tasks) pre-tests reflected very low levels of learner’s performance. Conceivably, a less surprising
finding as the (engineering operative tasks) resources provided were in the language of instruction
only, was that there was also an enhancement in the learners’ visual construal skills. Nevertheless,
what is of issue is that the learners were equally unfledged in both resources and the fact that, despite
some statistically significant enhancements, they still performed below per after the interposition [29].

4.3.6  Mnemonic Visuals Strategies Model for Engineering Operative Task

The verdicts of the above schoolwork’s, and those of [9, 10, 16, 22] call for receptiveness to
be remunerated to the fundamental sagacity of ‘engineering operative tasks literateness. As such
approach was developed that not only specifically includes classroom visual/ construal,
listening/recording and writing/speaking to learn ‘engineering component designing’ but which
provides teachers with ideas and modus operandi (including construal) to stimulate their learners to
develop own visual memos, investigable queries, procedures and execute an investigation in the
pedagogical cycle, and present their findings. The approach models what engineers do; viz.
envisioning, construal, talk, identify a challenge, plan an investigation, fix or prototypical an
experiment, discuss their findings, and present them in a number of ways dependent on the audience.
From Figure 4 shows that the stimulus (learning strategies approach) not only provides the prompt for
visual construal, but can also support access to some of the prerequisite information needed for
meaningful talk that will help to raise guesstimates and exploration queries. The talk that ensures and
the investigable queries engendered, enables the design and execution of the (engineering operative
tasks) exploration. Once the trajectory of learning is drawn in the learner’s notebook/speaking, that is,
they have drawn all conclusions that they can from their classroom notebooks interactions by using
the data they engendered, further reading and exploration allows them to go afar the limit of their
investigable query. This means that they can explore through other form information gathering the
non-investigable but researchable queries that were raised as part of their dialogs. There are a number
of implications and stoppages for teachers and for teacher education when introducing ‘maniplo-
spatial’ learning strategies approach to endorse ‘engineering component designing’ literateness. First,
for engineering teachers without intrinsic art appreciation background, there may be issues in term of
visual construal’s techniques to be considered, particularly if the learners are engineering concomitant
(science) learners. Practicing Edu-technology tutors must be au fait with fashionable practices and
science-teacher educators must ensures that they bring together their learners to effective engineering
operative terminology (workshop instructional language) and three R's strategies. Secondly, teachers
also need to become competent and ease in terms of promoting classroom visual construal among
their learners and safeguard that there are ample of such resources available for their learners to use to
endorse visual interpretive and researching to extend their line of learning.
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Figure 3. Key representation of the mnemonic visuals teaching strategies (isometric projection) model
for improved engineering component designing

Educators have to appraise their learners’ levels of rendering engineering operative tasks in
all facets by the strategy, that is, the learners’ skill to visual/construal, write/speak, doing/practical
(demonstration) and present their findings. These facets can be measured both creatively throughout
the process and collectively by measuring the products of the strategy as shown (Figure 4). What also
must be hark-back to is that the model presented in Figure 3 seems to hint at the visual-interpretation,
writing-discussion or speaking and doing-practical (demonstration) aspects of the strategy take place
at disconnected interval, this is not the case. As shown in Figure 4 they take place at any time
appropriate. This diagram also teases out the extrapolation, procedure, data collection and deduction
aspects of the learning strategies techniques, as well as the important of teachers focused dialogue and
teacher operation as ways of incorporating the line of learning. As proven in this version of this model
is the importance of learner’s engendered idea and words, scientific (engineering) terminologies, new
solicitations and queries raised during the process. This model also typifies that the findings can be
collective in variety of ways, for paradigm, reports, publications, oral and theatric presentations etc.
As a final point, in terms of records of learners’ work, each investigation with concomitant evidence
of learner output and appraisal can be kept in a folder for presentation to other interested events.

Teacher Dialogue
Visual
interpretation
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l Same engaged Eeglc.)rt ‘i
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Discrepart Event Idea /works presentation
Production
Engineering
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Interpreting to Procedure v
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v New concept
Data Collection application
v
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Figure 4. Representation of mnemonic visual strategies teaching model for improved engineering
operative tasks.
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5 CONCLUSIONS

Although it has been noted that learning to write/speak, visualize/interpret engineering
operatives tasks is important as they enable learners to argue meaningfully about engineering
component designing issues, in the sampled schools schoolwork it appears that an added challenge
exists because learners are taught in a conformist language which is not their (workshop language)
jargon, a challenge that has on a regular basis been reported in instructional literatures. It also
revealed that the use of instructional language (English) especially in Nigeria often results in
conservative and teacher-centered teaching ways and means. As such, the mnemonic visuals strategies
approach to engineering operative tasks that was developed undoubtedly identified the role of
workshop jargon in learning engineering component designing. These influences, although perhaps
not as acute, are also pervasive. The statistically significant difference between overall Raven’s pre-
and post-test scores by learners in the Universities, Polytechnics and Collages of Education recorded
in the classroom annotations schoolwork put forward that other collective resource may also play a
role in the learner insight.

REFERENCES

1. Ahmed, A.O. (2017). Effectiveness of Talking Drawing and Conventional Science Teaching
Methods in Teaching Basic Technology in Secondary Schools. Unpublished M.Ed. Dissertation
Instruct Edu., pp. 30-54.

2. Jewitt, C. and Kress, G. (2003). Introduction. Multi-Modal Literacy. Newyork. Peter Lang., pp.
10-18.

3. Kress, G., and Van Leeuwen, T. (2001). Multimodal Discourse: The modes and media of
contemporary communication. London: Arnold Publishers, vol. 3, no. 4, pp.128-134.

4, Miller, R. G. and Calfee, R. C. (2004). Making thinking visible. Science and Children, vol. 42,
no. 3, pp. 20-25.

5.  Fensham, P. (2008), Science education policy-making: Eleven emerging issues. Paris:
UNESCO, 248p.

6.  Shamos, M. (1995). The myth of scientific literacy. New Brunswick, JN: Ruters University
Press, vol. 32, pp. 897-924.

7.  Earnest, J. and Treagust, D. (2007). Educational reform in countries under transition.
Rotterdam. Sense Publishers, 167p.

8.  Otobo, A.O.A. and Wilson, J. (2021). .A Paradigm: Mobile Cinemas for Nomadic Curriculum
Journal of Humanities and Social Science, vol. 26, no. 2, pp. 21-26.

9.  Norris, S.P. and Philips, L.M. (2003). How literacy in its fundamental sense is central to
scientific literacy Science Education, vol. 87, pp. 224-240.

10. Yore, Y. and Treagust, D.E. (2006). Current realities and future possibilities: Language and
science literacy-empowering research and informing instruction. International Journal of
Science Education, vol. 28, no. 23, pp. 291-314.

11. Fodoor, J.A. and Pylshyn, Z.N.W. (2002). How direct is visual perception? Some reflection on
Gibson ecological Approach, in Noe A. and Thompson, E. (Eds) vision and mind. Cambridge,
MA mit press, pp. 167-227.

12.  Taylor, N. and Vinjevold, P. (1999). Getting learning right. Johannesburg: Joint Education
Trust, 45p.

13. Webb, P. and Treagust, D. (2006). Using exploratory talk to enhance problem-solving and
reasoning skills in grade 7 science classrooms. Research in Science Education, vol. 36, no. 4,
pp. 38-41.

26


https://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55))/journal/home.aspx?issueid=1996

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Nigeria Journal of Engineering Science and Technology Research Vol. 7, No. 2, 2021(17-27)

Anglin, G., Vaez. H. and Cunningham, L. (2004). Visual representations and learning: the role
of static and animation graphic. In Jonson, O. H. (ed), Handbooks of research on educational
communications and technology 2™ edition. Mahwah, N.J Laurence Erivan, pp. 865-916.

Raven, J., Court, J. and Raven, J.C. (1995). Manual for Raven’s progressive matrices and
vocabulary scales. Oxford: Oxford Psychologist Press, vol. 3, no.1, pp. 37-50.

Ainsworth, S. (2006). A conceptual Framework for Learning with multiple representations. vol.
16, no. 3, pp. 191-198. Retrieved from
www.psychology.noftinghami.aciak/staff/shaaron.ainworth/deftpdf. February 20, 2021

Villanueva, MG. and Webb, P. (2008). Scientific investigations: The effect of the ‘Science
Notebooks’ approach in Grade 6 classrooms in Port Elizabeth, South Africa. African
Journal of Research in Mathematics, Science and Technology Education, vol. 12, no. 2, pp. 5-
10.

Nesbit, J.C., Leacock, T., Xin, C. and Richards, G. (2004). Learning Object Evaluation and
Convergent Participation: Tools for Professional Development in E-Learning. 7" IASTED
International Conference on Computers and Advanced Technology in Education (CATE 2004).
August 16-18, pp. 340-342.

Reid-Griffin, A., Sterrett, W. and Stanback, A. (2005). Project-Based Learning (PjBL):
Providing a Community of Engagement for Middle School Learners Journal of Classroom
Interaction, vol. 55, no. 1, pp. 4-25.

Nesbit, J.C., Belfer, K. and Leacock, T. (2003). Learning object review instrument (LORI). E-
Learning Research and Assessment Network. pp. 5-11. Retrieved from www.elera.net. July 7,
2021.

Clark, R.C. and Lyons, C. (2004). Graphic for learning: Proven guidelines for planning design,
and -evaluating visuals in training materials. Satrinciesco: John Wiley& Sons, pp. 25-30.

Camley, R.N. and Levin, J.R. (2002). Pictorial illustrations still improve student learning from
text. Educational Psychology Review, vol. 14, pp. 5-26.

Cheng, W. (2000). The power of questioning, 26p. Retrieved August 4, 2020, From
http://www.exploratorium.edu/ifi/resources/classroom/connect/cheog.html,

Chiappeta, E.L. (1998). Constructivism deconstructed. In: E. L. Chiappeta., Kohballa, and A. I.
Collette, (Eds), Science instruction in middle and secondary schools Upper Saddle River. NJ:
Prentice Hall, pp. 102-104.

Edelson, D.C. (2002). Design Research: What We Learn When We Engage in Design. The
Journal of the Learning sciences. Lawrence Erlbaum Associates, Inc., vol. 11, no. 1, pp. 105-
121.

Baxter, G.P., Bass, K.M. and Glaser, R. (2000). An analysis of notebook writing in elementary
science classroom. National Center for Research on Evaluation and Student Testing, Los
Angeles, pp. 45-100.

Ruiz-Primo, M.A., Shavelson, R.J., Hamilton, L. and Klein, S. (2002). On the evaluation of
systemic science education reform: Searching for instructional sensitivity. Journal of Research
in Science Teaching, vol. 39, no. 5, pp. 369-393.

Heugh, K. (2002). The case against bilingual and multilingual education in South Africa: laying
bare the myths: Many languages in education: issues of implementation. Perspectives in
Education, vol. 20, no. 1, pp. 171-196.

Mayaba, N. (2009). The effect of a scientific literacy strategy on grade 6 and 7 learner’s general
literacy Skills. Unpublished M. Ed. Dissertation, Nelson Mandela Metropolitan University, pp.
26-40.

27


http://www.psychology.noftinghami.aciak/staff/shaaron.ainworth/deftpdf.%20vol.16
http://www.elera.net/
http://www.exploratorium.edu/ifi/resources/classroom/connect/cheog.html
https://scholar.google.com.au/citations?view_op=view_citation&hl=en&user=37G0YcwAAAAJ&citation_for_view=37G0YcwAAAAJ:-f6ydRqryjwC
https://scholar.google.com.au/citations?view_op=view_citation&hl=en&user=37G0YcwAAAAJ&citation_for_view=37G0YcwAAAAJ:-f6ydRqryjwC

