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ABSTRACT  
Teachers competences and students- centred teaching strategies: A paradigm for re-engineering students’ 

achievement in basic science came as a result of the dear need to restructure teaching of science by 

science teachers to give the students the opportunity to construct knowledge meaningfully. A near 

constant poor academic achievement of students in recent times confirms that the strategies adopted so far 

was discovered to be one of the major causes of the failure of the students in their achievement. A 

departure from the teacher centred method which hitherto has not yielded good result for the teaching and 

learning of science, the need for a paradigm. Considering the role the teacher plays in the overall 

academic cycle of student in school and making them become good learners of science and technology. It 

is imperative that the teacher be such a competent one who commands both the professional and the 

pedagogical competence to cope with his serious task. The competencies the teacher should pose are 

conscious trainable skill knowledge and abilities which makes the science teacher effective and 

productive in the teaching profession. This paper therefore examines the various teachers’ competence 

which included the practical-moral competence and the technical competence. These competences are the 

hallmarks for adequately choosing a good teaching strategy that would help re-engineer students’ 

academic achievement. Three major research-based student-centred teaching strategies which when 

appropriately applied and adopted will create good results and interest were discused. Their merits and 

how to apply them are adequately were also highlighted.  

Keywords: re-engineering, academic achievement, student –cent red, competences, strategy, 

constructivism, scaffolding, model lead test.  

 

INTRODUCTION 
The core task of any educational system is to equip its young people with knowledge, skills and values 

they need to participate in social, economic and political life. For the students to acquire these basic skills, 

values and knowledge that would ultimately shape their future life chances during their school 

experience, the school system needs to ensure that the teacher are not just academically qualified but are 

in addition competent and the approaches they adopt in teaching are appropriate and relevant to guarantee 

the learning of science at the various levels of education. 

Considering the role the teacher plays in the overall academic progress of student in the school, and in 

learning science and technology disciplines.  It is absolutely necessary to have a full grasp of teacher 

competences and the various teaching strategies applied in the impartation of the skill and knowledge. 

These skills and knowledge and abilities do not occur on their own, but the students have to be prepared 

and trained on how to acquire them. The ability of the teacher to adequately prepare students depends 

largely on the teacher’s professional competence and the ability to transmit the required skills and 

knowledge necessary for the change. That is, making learning to take place. 
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Rationale 

Failure on the part of the teacher to adequately change the students in order to acquire the needed skills 

and knowledge to build their full potentials and the seeming constant poor academic achievement of 

students in the sciences in recent times have raised doubt about the teachers competences. The worries 

have been on the assumption that the teachers handling the students were the ones responsible for both the 

poor achievement and the poor science literacy which the students are experiencing so far. Every 

discipline has its own methods and teaching strategies which when applied correctly helps students 

understanding and in sustaining the interest of the students in the subjects. If the teacher therefore, fails to 

apply the correct strategy due to his incompetence or that he did not know the right strategy to use at a 

given situation, the result would be the poor achievement as aptly pictured by the present situation. The 

seeming fright in the study of science has shattered the dreams of many ambitious students who want to 

be in the field of science and technology. This was because teaching in Nigeria secondary schools has 

been experiencing one difficulty or another persistently. The studies of Ajzen (2001) Ajaja and Kpangban 

(2007) Biggs (1998) Joseph and Ikechukwu (2014) revealed that there are numerous factors affecting 

teaching and learning of science in Nigerian secondary schools. They identified such factor as; the 

problem of interest on both the teacher and the student in science, abstract ways of teaching science in the 

schools, using, adopting or applying irrelevant and outdated teaching methods or strategies, absence of 

science materials, laboratories and relevant reagents and equipment and non-availability of laboratories.  

Similarly, Borich (2003), Edomwonyi (2011) reported that the challenge facing teaching of science in 

secondary schools include teachers attitude (Joseph & Owo, 2018), non-professionalism (not enough 

competence to handle the more advancements and innovations in science). This situation has been 

buttressed by different examination bodies WASC, NECO, GCE through their chief examiners in the 

different years consequently. 

Therefore successful science teaching must be the result of conscious application of scientifically valid 

theories to classroom situation, organizing the science curriculum and the teacher’s competence. 

In view of the background given above, it is necessary to examine and recommend the best teaching 

strategy that can help students/learners to achieve the set objectives of learning science and in so doing, 

gets the needed skills, knowledge and values from the learning. To do this effectively, the teachers 

competences are germane and this paper therefore, x-rayed the various teachers competences that are 

essential for the effective lesson delivery by a practicing teacher, the paper therefore, critically examines 

the various teachers competences required by the science teacher to make positive impact adopting and 

applying the research based teaching strategies that when properly applied, will help to re -engineers the 

achievement of science students. 

 

Teachers’ competence: 

Teachers ’competence denotes set of conscious trainable skills, knowledge and abilities which makes a 

teacher effective or productive in the teaching profession (Joseph, 2017).In other words, teachers 

competence are the skills and knowledge that enables him/her  to be successful. To make best use of 

students learning, teachers must have cognate expertise in a wide-ranging array of competences in an 

especially complex environment where numerous critical decisions are required and taken each day. Great 

teachers are defined in terms of their impact they made in students’ academic progress (Koledeye, 2011). 

On the other hand, competences are addressed in the context of changeability and uniqueness of each and 

every educational situation and mean a complete list of skills, devices or ingredients used for the 

impartation of knowledge to education, personal feature and educational techniques (Joseph, 2014) 

Competent teachers should have enough competent to apply the various skills, knowledge and science 

based strategies in re-engineering the students’ academic progress; the following competences must be 

acquired, adopted and practiced. 

1. Initial teachers’ competence. These are prerequisite for the taking on the performing 

professional teaching tasks. They include knowledge of the students and their development, 

creating an effective learning environment, understanding subject matter, plans and designs 
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appropriate learning experiences, use on-going assessment to monitor students learning and 

developing professional practice. 

2. Mature competences are the competence that influences teacher’s on-going professional 

performance. 

3. Competence for change which is tantamount to coping with difficult situation and pressure as a 

science teacher. These pressures mounting on him to accomplish or complete his work at a 

limited time and sometimes in or around harsh environment. This teacher’s competence includes 

imbibing the scientific attitude, the disposition of a science teacher toward the student and toward 

the subjects which may includes the following; curiosity, humility, critical mindedness, 

objectivity, honesty, patience and perseverance, open mindedness, rationality, suspended 

judgment, tolerance and so on. 

4. Core or essential competence; which is fundamentally underpinned by openness and readiness to 

chance. These competences are intended to give the teacher adequate knowledge to carryout task 

in the following perspectives. (1) practical-moral competence (2) Technical competences. These 

sets of competences include the practical-moral competence which contain three subgroup of 

competence that the teacher should posses 

i. Interpretation competence which include the perception, reception and spatial 

understanding of the world around. They enable them to see the world as a reality which 

also demands constant interpretation. This group of competence prompt the teachers to 

pose questions, whereby the  deception of the world turns into an unending task 

ii. The second in the group is the moral competence which is expressed in a continuing 

interrogation of the moral legitimacy of our actions and behaviours. They include 

inquiring into how one should act, what a teacher should be like not to constrain anybody 

and how one should remain faithful to oneself. 

iii. The last part of the practice-moral competence is communication competence. `This 

includes the ability to sustain dialogue with others and with oneself, which is not limited 

merely to discussion skills. It is rather a capacity for an empathetic understanding and 

unconditionally acceptance of another person. An ability to offer criticism which is the 

premises behind  one’s own and others views, ideas and behavior’s; a dismissal of 

directives, attitude for the sake of presenting ones point of view as conceptual often on a 

paper with other possible provisional answer tarter  than a ready-made closed and 

irrefutable answer. 

The technical competence; this aspect of teachers competence has three component which makes the 

teacher to be technically fit to handle the professional skill. They are (1) postulatory competences which 

include the capacity or ability for selecting and endorsing instrumentally defined goals; helping to attain 

or advance goals by other in the profession and those issues prevailing to the general goal set for the 

system and help designate ones individual goals as well as (2) Methodological competence are the 

teachers conscious observance of rules or from creative actions based on the rules which define the 

optional sequencing of activities. These activities are called methods; a method in this context denote or 

explains only those activities which guarantee replaceable effectiveness, and  (3) Executive competencies 

are the skillful selection competence of a teacher that helps him/her devise the conditions which 

productively correspond to the selected methods and would eventually impact the students academically. 

Teachers praxeoligical competence; the practice competence of the teacher as applied to informative and 

educational skills should  develop a general outline of work with class and individual students as well as 

of co-operation with parent , identify a student’s level of knowledge and organize the environment for 

conducive learning of the new information expected. This teacher competence will help the teacher to use 

basic instrumental means and measures, including various method and forms of classroom teaching, 

learning and course  work, adjusted to both the educational goal and educational setting, foster and 

maintain student positive motivation  for development identify typical development disorder and refer 

them to relevant helping specialist. 
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On the communication competence; the teacher develops the capacity to think dialogically and foster the 

development of dialog thinking in student, use  various discursive technique and non-verbal technique or 

languages for communication in academic contexts, communicate his/her emotions and teach this skill to 

the others, understand and accept student language codes and  use them to promote development, 

stimulate linguistic sensibility in student , revealing to them the values of cultural heritage and the 

function of language as an instrument of thought and communication. 

Moral competences of the teacher include the capacity for an indebt moral reflection upon assessing any 

ethical action, recognition of one’s own ethical obligations towards students and earnestly wish to live up 

to them in practice, ability to think and accept preferentially for the sake of the student readiness to 

acquire about ethical legitimacy of professional performance, moral co-answerability for student 

development and teachers agency. 

 

The concept of Instructional strategy and teachers competences 

Joseph, (2014) viewed instructional strategy as the general view points and line of action that a teacher 

adopts or uses in order to choose the instructional method he/her  would use to transmit or deliver the 

lesson objectives to the learners. Instructional strategies also, are the translation of a philological or 

theological position regarding instruction into a statement of the way and lesson plan in which instruction 

should be carried out or presented in  a systematic way and in a specific circumstances. While 

instructional strategies can be viewed as a set of schemata of inter-related principle or set of organized 

principle that guide one’s approach to certain classes of problem. A critical aspect of this principle is that 

we should not identify the student(s) with a fixed approach to learning and to design the learning 

opportunity that encourages a particular teaching approach, the reason to have an array of instructional 

strategies is to identify the strategy which might work better for each group of students. The world over, 

there have been various strategies used to teach secondary school subjects. These strategies (task prompt) 

are not the same and are best for their relevant situations. To identify these and applying them correctly 

needs the competences of the teacher 

Re-engineering academic achievement via students centered teaching strategies in science is very 

necessary, given the role, the importance of science and technology to our lives and technological 

development of the individual and the nation. The duo is very important in any technological and 

scientific transmission and innovation. Consequently,  appropriately teaching of early science and 

technology concepts to students is not only important but  is crucial as they form the base of development 

in the lives of the students, it is crucial  in that it  shapes them to become lifelong learners and self-reliant 

citizens. How to achieve this, the teacher has to employ the right strategy and correctly employing it to 

achieve the set out objectives. This requires that the science  teacher  and handlers of these learners must 

have the competences and be professionally fit for the job. 

Considering the long aged teacher-centered teaching strategies poor approaches that have dominated 

instructional process since the advent of formal education which are no longer adequate and effective, not 

invoke any more to properly inculcate the needed skill, knowledge, attitude and value the students need to 

survive in the society which knowledge based and fashioning them become the lifelong citizen and 

scientist or technologist the nation wants. There is an urgent need to reconsider the teaching strategies 

science teachers use in the transmission of the lesson objectives and the knowledge, and skills to the 

students 

Therefore, there is the need for re-engineering in the teaching approach to close this gap. The re- 

engineering model should focus on the recent well research student-centered strategies that would 

provoke the potential of student in this direction. 

This paper therefore, x-rayed some of the models and strategies that would make student learning of 

science better with the view to having better student achievement in the science in secondary schools. 
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Practical instruction strategy for re-engineering student achievement 

Practical instruction or direct instructional strategies or model is a teaching strategy in which the learner 

and objectives require direct participation of the learner in what must be done in all the activities around 

the lesson actualization (Maglirao, Locked & Berton, 2005).It is a common technique required for 

successful knowledge attainment  in school and for active academic response( Howard, 1994) the more 

times student spend actively responding to learning task, the greater the students acquisition and 

maintenance of material in and out of the classroom(Berliners,1980) 

In the re-engineering of the students’ academic achievement, the paper considers 3 of the basic teaching 

strategies that when applied in the teaching-leaning process can support student- centred learning and 

improve students’ achievement in the sciences. They include.  

1. Model teaching Strategy 

2. Constructivist Teaching Strategy 

3. Scaffolding teaching Strategy 

1 Model Teaching Strategy is an important method of instructional planning and delivery because it 

numerous benefits of the teaching learning relationship. It helps teachers and instructors to develop highly 

turned and mere varied professional repertoires. Modeling is the teaching strategy that involves 

demonstrating to students or learners what you want them to do or think and together practiced them 

(Joseph, 2014) when used correctly, the strategy can assist learners to acquire a variety of intellectual and 

social skills more effortlessly and efficiently than with verbal gestural or physical prompts alone. 

Modeling is a direct teaching activity that allows students to imitate from demonstration or infer from 

observation the behavior to be taught (Joseph, 2015). The setting of the model learning strategy entails a 

psychological preparation for the actualization of the set objectives for teaching in that the teachers need 

to have in mind the following ingredients for the learners to benefit from the model 

 Attention 

 Retention 

 Production 

 Motivation 

This strategy allows teachers to teach and manage larger number of students more effectively and without 

stress. It creates either a more uniform, varied or effective instruction events, guided by targeted subjects, 

contents or processes and then understand curriculum role better, especially at different instruction 

models can be matched specifically to both learning outcomes or targeted learning audience. Gain needed 

insight into resign existing methods of teaching and instructional delivery so that emerging or altered 

instructional techniques may better meet the needs of today’s students. 

A variant of the model teaching strategy considered very relevant and practicable to re-engineer students’ 

academic progress is the Model- Lead-Test teaching Strategy. It is an effective teaching strategy used in 

basic science and all other core sciences which provides students with great deal of opportunities to 

practice the skills being taught, (Joseph, 2014). The model is a three stage procedure for teaching and 

learning which allows students to independently learn the materials. According to Ken- Maduako(2014) 

the model is a three stage process for teaching and learning which involves the teacher modeling the 

content of the lesson to be delivered to the learners, leading them through it and then giving them a test. 

The essence of the test phase is to make the students be practically involved and participate equally in the 

construction of knowledge. Again enhancing their active participation in the lesson and ascertain the 

mastery of the content by the students or learners. Joseph 2014 further stressed that when if the strategy is 

applied appropriately, it might aid the teacher to achieve the following objectives 

  It makes the science teacher meet the learning needs of heterogeneous groups as well as coping 

with different students background 

 Affords the teacher varied outcomes, handle different levels of sophistication of students previous 

experience 

 Provides repertoire of approaches. 
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For effective use of the model-lead-test procedure in basic science and technology, it is necessary students 

are provided with a great deal of opportunities to practice the skills being taught. 

The strategy involves the following phases; 

1,. Modeling: modeling is the teaching activity that involves demonstrating to learners what the teacher 

want them to do, achieve or learn. When the strategy is used correctly, modeling can assist the students to 

acquire a variety of intellectual and social skills more effortlessly and efficiently than verbal gestural or 

physical prompts alone 

2. Lead. This aspect is particularly effective to young learners who may not be able to follow complex 

verbal explanation which usually dominate learners who need to see how something is done before they 

can actually do it, Some of these learning takes place by direct imitating what the teacher does while other 

learning takes place by interfering why the model is acting certain way or what type of person the model 

is. 

3. Test. Allowing the learners to imitate from the demonstration or infer from the observation, Provide 

affirmation for correct response, promptly correct errors with provision of correct model limits corrective 

feedback language to the task at hand, and ensures mastery of the task. 

Benefits of the model to teachers and learners 

There are a lot of benefits to both the teacher and the students when the strategy is well structured and 

applied appropriately to the right situation and environment 

A Teacher: The strategy helps the teacher in teaching- learning process in many respects as it provides 

primarily flexibility for re-engineering. Furthermore, 

 It improves the quality of instruction 

 It allows the teacher to plan the learning in a flexible and systematic approach 

 It affords the teacher to impact of the instruction on the students 

 It provides the teacher an alternative way of representing content or skills to learners 

 It facilitate the engagement of students in the classroom in a more meaningful way or approach 

B, Student. The essence of students coming to learn in the school is to gain knowledge, skills and be 

informed citizen to live a productive life. When adopted and applied systematically, modeling lead test 

teaching strategy will benefit the students in the following ways; 

 It promotes and increases aptitude for learning and retention 

  Makes student to learn more rapidly and actively 

 It affords the students more  and different kinds of learning opportunities 

 Helps the students builds academic self- esteem and confidence 

 Acknowledges characteristics and capacities 

 Promotes students awareness of how they will be taught and what changes are sought 

 

2. Constructivism: The Constructivist teaching strategy or model 

Constructivism or constructivist teaching model refers to the idea that learners (students) construct 

knowledge for themselves (George,1997) learners individually constructs meaning as he or she learns. 

Constructing meaning is learning; there is no their kind. 

Elliot and colleague (2000) conceptualized the concept as an approach to learning that helps the people 

(student/learners) actively construct or make their own knowledge and that reality is determined or aided 

by the experience of their teacher. While Arends (1993) stated that constructivism believes in personal 

construction of meaning by the learner through experience, and that meaning is influenced by the 

interaction of prior knowledge and new experience or events.  Constructivism views knowledge as a 

function of how the individuals create meaning from his/her own experiences or perspective. It advocates 

that learning is better facilitated in a minimally guided environment where learners construct important 

information for themselves. Constructivism is an important learning theory that educators use to help their 

students learn. Constructivism is based on the idea that people actively construct or make their own 

knowledge, and that reality is determined by your experiences as a learner. Basically, learners use their 
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previous knowledge as a foundation and build on it with new things that they learn. So everyone’s’ 

individual experiences make their learning unique to them. As they engaged in the learning process 

To a competent teacher, constructivism is crucial to understand  because it influences the way all of your 

students learn. Teachers and instructors that understand the constructivist learning theory understand that 

their students bring their own unique experiences to the classroom every day. Their background and 

previous knowledge impacts how they are able to learn. Teachers are able to use constructivist learning 

theory to help their students understand their previous knowledge. The essence is to understand the 

importance of learning theories and how they impact both teachers and students 

What are some guiding principles of constructivist thinking that we must keep in mind when we consider 

our role as educators? I will outline a few ideas, all predicated on the belief that learning consists of 

individual’s constructed meaning and then indicate how they influence museum education. 

Principles of Constructivism 

There are many specific elements and principles of constructivism that shape the way the theory works 

and applies to students. Learn about the different principles of constructivism and how they make up the 

whole theory.  

 Knowledge is constructed. This is the basic principle, meaning that knowledge is built upon other 

knowledge. Students take pieces and gradually put them together in their own unique way by 

building something different from what other student will build. The student’s previous 

knowledge, experiences, beliefs, and insights are all important ingredients and foundations for 

their continued learning. Knowledge is constructed rather than innate or passively absorbed, this 

means that humans is constructed, where learners build new knowledge upon the foundation of 

previous knowledge or learning, according to Phillip (1995) prior knowledge influences what 

new learning experiences. 

 People learn to learn, as they learn. In the constructivist learning model, learners learn the lesson 

in order to learn new meaning as they learn in constructing meaning to the materials learned 

Learning involves constructing meaning and systems of meaning. For example, if a student is 

learning the history of scientific development for a series of scientific discoveries, at the same 

time they are learning the meaning of science. If a student is writing a paper about science, they 

are also learning principles, theories about science as well. Each thing we learn, it gives us an 

opportunity to better understand other things which we need to learn in the future concerning our 

lives endevours. 

 Learning is an active process. Learning involves sensory input to construct meaning. The learner 

needs to do something in order to learn, it’s not a passive activity. Learners need to engage in the 

world so they are actively involved in their own learning and development. You can’t just sit and 

expect to be told things and learn; you need to engage in discussions, reading, activities, hand-on 

and minds-on activities.  

 Learning is a social activity. It is a social activity in the sense that our Learning is directly 

associated to our connection with other people. Our teachers’ impact, our family, or peers, and 

our acquaintances impact our learning. Educators are more likely to be successful as they 

understand that peer involvement is key in learning. Isolating learning isn’t the best way to help 

students learn and grow together. Progressive education recognizes that social interaction is key 

to learning and they use conversation, interaction, and group applications to help students retain 

their knowledge. All learning is socially constructed; according to Dewey (1938) and as re-

informed by  other proponents such as Vygotsky(1978) the duo  believed that all forms of 

learning are sometimes connected to ―do together‖ or learn together, that is having an interaction 

with each other, rather than an abstract concept or individual learning. This assertion was further 

re-informed by Vygotsky who emphasized that community plays a crucial role in the process of 

making meaning in the meaningful learning process. Also, the environment in which children 

grow up will certainly enhance or influence either positively or negatively on how the learners 

think or perceived and what they think about the achievement and academic progress. This 

therefore, means that all teaching and learning is a matter of interacting socially. 
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 Learning is contextual. Students don’t learn isolated facts and theories separate from the rest of 

our lives—we learn in ways connected to things we already know, what we believe, and more. 

The things we learn and the points we tend to remember are connected to the things going on 

around us.  

 Knowledge is personal. Because constructivism is based on your own experiences and beliefs, 

knowledge becomes a personal affair. Each person will have their own prior knowledge and 

experiences to bring to the table. So the way and things people learn and gain from education will 

all be very different.  

 Learning exists in the mind. Hands-on experiences and physical actions are necessary for 

learning, but those elements aren’t enough. Engaging the mind is vital to successful learning. 

Learning needs to involve activities that will engage the minds, not just our hands. That is 

including Mental experiences are needed for retaining knowledge. It takes times to learn: learning 

is not instantaneous. For significant learning we need to revisit ideas, ponder them try them out, 

play with them and use them. 

 This cannot happen within 5-10 minutes usually spent in the gallery (and certainly not in the few 

seconds spent in few seconds usually spent contemplating a single museum object.) if you reflect 

on anything you have learned, you soon realize that the product of repeated exposure and thought. 

Even, or especially, moments of profound insight, can be traced back to longer periods of 

preparation 

 Motivation is fundamental to learning. Students are unable to learn if they are unmotivated. 

Educators need to have ways to engage and motivate learners to activate their minds and help 

them be excited about education. Without motivation, it’s difficult for learners to reach into their 

past  

 

Application of Constructivism in Education  

It’s important to understand how teachers can apply constructivism teaching strategy inside their 

classroom to create a unique learning environment for students to construct meaning into what they are 

taught. In constructivist classrooms, the teachers’ role is to provide a collaborative environment where 

students are actively involved in their own learning. Teachers are more of a facilitators of learning than 

actual instructors.  In actualizing the model in classroom teaching, teachers must work to fathom the 

preexisting conceptions and understanding of students, then work to incorporate knowledge within those 

areas of students background. Teachers should always endeavor to adjust his/her teaching to match the 

learner’s level of understanding. The teachers competence should incorporate the psychology  level of  

the students. The major key point of Constructivist classrooms hinge on  four areas  shown below: 

 It provides a platform for the sharing of knowledge between teachers and students. 

 Again help shared authority between teachers and students. 

 Teachers act as a guide or facilitator. 

 Learning groups consist of small numbers of students. 

Constructivist classrooms are often very different from normal classrooms in many ways.  

 Constructivist classrooms focus on student questions and interests, 

  they build on what students already know, that is, previous experience 

  focus on interactive learning and are student-centered, 

  teachers have a dialogue ( social learning) with students to help them construct their own 

knowledge,  

 It is based on negotiation, and students work primarily in groups to construct meaning to learning 

task. 

  Constructivist classrooms often have teachers who do small group work, collaborative and 

interactive activities, and open dialogues about what students need in order to find success. 
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Disadvantages of Constructivist Method 

The biggest criticism of constructivist learning is 

 it lacks of structure. Some students need highly structured and organized learning environments 

to thrive, and constructivist learning focuses on a more laid-back method to help students engage 

in their own learning. 

 Grading is often removed from constructivist classrooms and places more value on student 

progress, which can lead to students falling behind and not meeting standardized grading 

requirements. 

The Role of the Teacher 

The primary responsibility of the teacher in applying this strategy as teaching learning approach is to 

create a collaborative problem solving milieu where student becomes active participant in their own 

learning. A paradigm that re-engineers the academic re-orientation of students in the sciences. The 

strategy helps the teacher act as a facilitator, a co-authority or guide rather than an instructor, making the 

approach student -centered instead of traditional teacher-centered. 

The teacher makes sure he/she understand the student pre-existing conceptions, and guided the activity to 

address them and then build on them ( Oliver, 2000) The teacher applies scaffolding as a key feature of 

effective teaching where adults, more matured student (those who have full grip of the subject matter) 

continually adjusts the level of the in experienced help in response to the learning level performance 

McLeod(2019). Following the system of Copple and Be-dekamp (2009) the teacher scaffolding approach 

should include modeling skills, providing traits or cues, and adapting materials or activities in the 

classroom. From the foregoing, therefore, the teachers competence cum this strategy in teaching and 

learning of basic science in schools proves very effective, a paradigm that re-engineer the positive 

academic achievement of students. 

 

3 Scaffolding Instructional Model or Strategies 

Scaffolding is used when building high rise building or structure. Scaffoldings are pillars or support to 

both the building and the builder. In education, scaffolding theory was first introduced in the late 1950s 

by Jerome Bruner. He used the term to describe young children Oral language acquisition, helped by their 

parent when they first start to speak. 

Instructional scaffolding is the support given to the student by a teacher throughout the learning process. 

This support is especially targeted to each student, and it allows student to experience student-centered 

learning process which tend to facilitate more efficient learning. It is the learning process which promotes 

a deeper level of learning than many other teaching approaches or strategies. 

When applied accurately and professionally, instructional scaffolding provides sufficient support to 

promote learning even when the materials to be learnt are being introduced to the learners for the first 

time. The appropriate way instructional scaffolding could be employed through modeling a task, giving 

advice and providing coaching. 

The support the teacher provides for the learner is gradually and systematically removed as the student 

begins to develop autonomous leaning strategies their own cognitive, effective and psychomotor learning 

skill and knowledge. Also, teachers help the students master a task or a concept by providing support. 

Essential Characteristics of Scaffolding 

The essential features of scaffolding teaching strategy that promotes learning and re-engineers the 

students’ achievement in science include 

 Interaction between the learner (students) and the teacher. For the strategy to be effective, the 

interaction should be collaborative in nature. 

 Learning should be in the student zone of proximal development is defined as the distance 

between the actual development level as determined by independent problem solving and the 

level of potential development as determined through problem solving under adult guidance or in 

collaboration with more capable peers. This means that an interaction between a more competent 

person and a less experienced or competent person on a task, such that the inexperience becomes 
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independently proficient at what was initially a jointly accomplished task. For scaffolding 

teaching strategy to effectively work, the teacher needs to consciously be aware to the students’ 

current level of knowledge and should be able to deliberately work to ascertain level beyond the 

entry of the student. 

 The support and guidance is gradually removed; the support and guidance provided to the learner 

(student) is likened to the scaffolds in building construction where the scaffolds provide both 

adjustable and temporary support to the building under construction. The support and guidance 

provided to the student by the experienced person to aid internalization of knowledge required or 

needed to accomplish a task. The support is weaned gradually until the student is independent. 

 Guidance and cognitive load; the support given to student in scaffolding model of teaching is 

called guidance. The basic form of guidance is any type of interaction from the teacher that is 

intentionally provided to assist or improve student learning. Scaffolding involves presenting 

learners with proper guidance that moves them towards their learning goals. This means that 

when thee teacher provides guidance to the student he/she moderates the cognitive load of the 

students. 

 

Types and levels of instructional scaffolding 

There are basically two type of scaffolding:  

1 The soft or contingent scaffolding is the type where the teacher circulate the classroom and 

converse with his/her students.(Simons & Klien, 2007) in this type, the teacher may question their 

approach to a difficult problem and provide constructive feedback to the students. This type, the 

amount of support needed is dependent on the needs of the students during the period of instruction. 

Disadvantages 

1. Applying scaffolding correctly and consistently can be difficult when the classroom is large 

and students have various needs. 

2. The teacher is left with the responsibility to identify the need for additional scaffolding. 

2.Hard or embedded scaffolding: This is the type of scaffolding when the teacher plans in advance to help 

students with a learning task that is known in advance to be difficult. In this type, the teacher may identify 

hints or cues to help the student reach an even higher level of thinking. In both situations, the expert 

scaffolding is being implemented. The teacher in the classroom is considered the expert and is responsible 

for providing scaffolding for the situation. 

Level of scaffolding 

I. Reciprocal scaffolding coined by Halton and Thomas, is the method that involves a group of two 

or more collaboratively working together. What this means is that the group can learn from each 

other’s experience and knowledge. The scaffolding is shared by each member and changes 

consistently as the group work on a task. Through this level of scaffolding, students develop 

higher. Level thinking skill when it is used with an adult expert or with a peer of higher 

capabilities 

II. Technical scaffolding; this is a new approach in which computers replaces the teachers as the 

expert or guides, and student can be guided with web links, tutorials, or help pages. 

 

Application and Effective use of Scaffolding 

To effectively use this strategy, the science teacher needs to be competent in their teaching skill and pay 

attention to the following: 

1. Selection of learning task. The teacher should ensure that student use the developing skill that 

need to be mastered and the task should be engaging and interested to keep them  involved 

continuously until the knowledge is fully acquired. 

2. The anticipation of error; when the teacher has chosen the task, he/she needs to build in the 

anticipated errors the learners or students are likely to commit when engaging the task. The built-

in anticipated error enables the scaffold to properly guide the learners or students away from 

infective direction. 
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3. Application; application during the learning task, the scaffold could be organized in single skill 

acquisition or they may be dynamic and generative, that is the task to be learnt should be well 

clarified. 

4    Emotional stress: The teacher should know that scaffolding is not limited to a cognitive skill and 

can also support emotional response, that is, the emotional effect of the students during the task. 

 

Summary  
Re-engineering academic achievement via students centered teaching strategies in science; science and 

technology are very important to our lives and technological development of the individual and the 

nation. They are very important in any technological and scientific transmission. Consequently, the 

appropriate teaching of early science and teacher concepts to student, it is crucial to shape them to 

become lifelong learners and self-reliant citizens. How to achieve this, the teacher has to employ the right 

strategy and correctly employing it to achieve the set objectives. This requires that the teacher must have 

the competence and be professionally fit for the job. The paper identified the various teachers’ 

competences for better output which include; initial teachers’ competences, mature competences, 

competence for change and core or essential competences. 

To turn the present state of students’ achievement in the sciences, the paper recommends a paradigm to 

using and applying three research-based teaching strategies effective for the change to occur. These 

strategies are students-centred which efficacy, principles and importance are summarized in the paper. 
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