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Abstract

Efforts have been made to improve science teaching and learning in Nigeria schools,
vet students continue to perform below average in science subjects. Many modern
teaching methods have been developed by educators and found to impact
significantly on students' academic achievement when utilized. Hence, this paper
discussed the ways which science teachers can improve teaching and instruction
using modern approaches in secondary schools. Science teaching like every other
area of discipline has a systematic way of planning its activities and implementing
same within a specified time period. Forteaching learning process to be successful,
the teacher must ensure to make use of appropriate teaching methods to drive of
home the instruction into the learners and also to be able to get desired objectives
achieved. The paper also proffer recommendations, one of the suggested
recommendations amongst others is that school authority should encourage their
teachers to use modern teaching methods and also provide them with materials and
fund to achieve this feat.
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Introduction

Education is a process by which the personality of a child is developed. Thus, the
education should be able to play its role more effectively by making the individual
creative, innovative and effective. Science is one of the fields of study in education.
Sciences in secondary school comprise of Biology, Physics, Chemistry and
Agricultural science, Basic Technology and others. Science as a field of study has
made it possible for man to know more about the universe. The effective teaching of
science subjects can lead to the attainment of scientific and technological greatness
(Adesoji & Olatunbosun, 2008.) Science teachers are crucial in translation of science
educational objectives into practice. Science education provides a more effective
preparation for students to translate acquired knowledge in science to technology
and in order to achieve this teacher need to adopt modern strategies to impact
knowledge during the process of teaching- learning.

The persistent poor performance in science subjects at School Certificate level has
given rise to an assumption that most science teachers in secondary schools in
Nigeria probably do not make use of varied forms of teaching methods to be able to
cope with some specified difficulties associated with the teaching and learning of
science by both teachers and students respectively (Achor, 2003; Umoren & Ogong,
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2007). Nwosu (2004), submitted that most science teachers do not possess the
prerequisite knowledge needed for activity - based learning and as a result, the most
prevalent method of teaching has been talk and chalk (lecture) method. Ajaja (2013)
identified the method adopted for teaching and learning science as one of the factors
contributing to this low interest in science and hence expressed the need for a search
for alternative instructional strategies that could stimulate students' interest and
enhance their academic achievement. The use of various teaching methods is borne
out of the fact that there are different topics to be taught and skills intended to be
developed. Many innovative methods of teaching have been developed by educators
with a view to involving learners more in the teaching- learning process. This is
considered very important and there is the need to get these strategies into the
classrooms, for this to be done successfully there is need for teachers not only to be
aware of these strategies but also to learn how to use these strategies appropriately in
the classroom.

Whatis Modern Teaching?

Teaching methods also called teaching strategy or instructional strategy has
variously been defined by several authors. Some of the definitions include that of
Kizlik, (2016), who defined teaching methods as process that are primarily
descriptions of the learning objective- oriented activities and flow of information
between teachers and students. The teaching method which focuses more on
teaching the students for improving their intellect behavior by using various new and
innovative ideas rather than making them recite the syllabus to clear the examination
with the same old style is Modern Teaching Methodsin simple words. Modern
teaching focuses on the entire learning process, rather than focusing strictly on the
final result, and is dedicated to helping students build skills as part of a constructivist
approach to learning.

The new teaching method which we called the modern teaching method is more
activity- based and centre's the learner's mind which involves them entirely into the
process of learning. In the modern teaching method, curriculum teaching and
planning are done keeping the learner as the primary target. Through this way,
learners actively participate in the whole and process to build their knowledge and
sharpen their skills; this is also termed as a constructivist approach. Modern teaching
methods are necessary because they help meet the educational needs of students in
the contemporary era. It also focuses specifically on expanding their fundamental
knowledge about the world and building critical thinking skills that will allow them
to handle all kind of challenges as they advance in their academic careers. Teachers
need to be conscious of the fact that this is an entirely different angle of teaching and
learning because modern teaching methods do not treat all students at the same level
of their understanding ability, unlike the conventional method of teaching. Rather
than the teacher based, modern teaching moderns focus more on questioning,
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demonstration, explaining, practical, collaboration methods, and are more activity-
based.

Modern teaching methods forms a part of a mass educational reform, brought on by
the advent of technology and the need to not only educate but also inspire and
generate curiosity. This has resulted in the need to modify the traditional style of
teaching methods in such a manner that the new teaching methods are demonstrative,
explanatory and practical. Recent empirical studies have indicated that some of these
innovative teaching methods produced results in terms of students' learning. For
instance, Lamidi, Oyelekan and Olorundare (2015) conducted a study to determine
the effects of mastery learning instructional strategy on secondary school students'
achievement in mole concept, a topic that has been empirically identified as difficult
to understand by students. It was found out that students taught using the mastery
learning instructional strategy performed significantly better than their counterparts
in the control group. Similarly, Gambari, Yusuf and Thomas (2015) examined the
effectiveness of computer-assisted instruction on Student Team Achievement
Division (STAD) and Learning Together Model (LTM) cooperative learning
strategies on Nigeria secondary schools students' achievement and motivation in
Physics. They found out that the students taught with STAD and LTM performed
significantly better than their counterparts taught using individualized computer
instruction (ICI). It was further indicated that their cooperative learning strategies
were found to be gender friendly. These new teaching techniques involve a style of
teaching that focuses on cognitive thinking and the development of new patterns of
learning. In modern education methods, the student is central to curriculum
designing and lesson planning. The teacher acts as a facilitator, paving the way for
the necessary resources and support.

Characteristics of Modern Teaching Methods

Modern teaching methods features several unique characteristics dedicated to

helping support the growth of students' intellectual capabilities and skills. Some of

these primary characteristics include:

1. Learner-centered: modern teaching methods are designed to focus on
learners and keep them from being treated as denominators in classroom
interactions, especially within the realm of Basic Science and Technology

curriculum.

2. Activity- based: modern teaching methods instruct students through
activities and specialized tasks to broaden their education.

3. Resources- Based: teachers utilizing modern teaching methods are often

dedicated to nurturing the resourcefulness of their students by encouraging
the use of different, helpful project materials.

4. Interactive in Nature: one of the most vital characteristics of modern
teaching methods is that tasks, projects and problems are often interactive.
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5. Peer Collaboration: modern teaching methods do not just encourage
students to learn from educators but also from their peers. Peer collaboration
ensures students receive all of the attention and feedback they need.

Modern Teaching Methods

Modern teaching unquestionably is the need of the hour because of its relevance in
the modern era. the revolution in the field of science and technology demands great
ideas and extensive effort to deal with any kind of circumstances coming in the way
of development all the load is on the little shoulders of learners not only knowledge
but to improve their skills from the very beginning.

The following are the modern teaching methods that educators have forged over the
last few years and every teacher should be acquainted with most especially in
teaching science subjects in secondary schools:

Asynchronous Learning Method: Asynchronous learning used to be a term that
was rarely mentioned by anyone other than professionals in the fields of education,
corporate learning and development, and instructional design. However, widespread
changes to teaching and learning over the last few years have ushered asynchronous
learning into the spotlight. Asynchronous learning describes educational activities,
discussions, and assignments that engage students in learning at their own pace, on
their own time. Asynchronous learning is a general term used to describe forms of
education, instruction, and learning that do not occur in the same place or at the same
time. It can also refer to delivering course material in a way that is not bound to a
particular time. The students don't have to be in the same brink- and mortar
classroom nor the same online learning space at the same time to study. There can be
no instructor in touch.

Moreover, course content and assessments delivered asynchronously leaves it up to
the students when they participate in your class. Students who have other
responsibilities or less frequent access to technology will benefit from asynchronous
teaching. The flexibility of the time frames, however, does not mean going loose and
falling off in the discipline. Asynchronous learning may have strict deadlines.
Providing the freedom to choose the approach to learning and time for it,
asynchronous learning often demands the result (completed course, score, status,
etc.) before a certain date. Facilitators of asynchronous training don't control their
learners' but they usually watch the deadlines closely.

Examples of asynchronous learning:

. Watching pre- recorded lecture videos or lessons

. Viewing video demonstrations

. Reading and writing assignments

" Research projects

. Student presentations

. Online class discussions via course discussion boards
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" Individual or group projects
" Learning activities such as quizzes, problem solving and games.

Asynchronous learning offers a decisively effective learning that enables students to
benefit from the following:

. Never miss a class

. Learn atany pace

" Personalize and optimize the learning experience

" Revisit lessons as needed to improve comprehension and retention
" Take advantage of extra time to process, practice, and respond

. Adapt learning to self- accommodate for disability

Synchronous Method of Learning: Synchronous learning is a fantastic way of
encouraging discussion and engagement among students. It is a learning event in
which a group of students are engaging in learning at the same time. It can happen
either online or offline; in both cases, it is highly time- related. It refers to a learning
situation whereby instructors and students gathering at the same time (virtual or
physical) and place and in real time. It is a method of course delivery that refers to
delivering course materials to students at a particular time, all together. Course
content and assessment delivered synchronously require students to participate in
your class at a particular set time or window of time. Examples are commonly to refer
to synchronous video session such as zoom lectures, standard in- classroom class
sessions are also synchronous. Students who are unable to attend at the designated
time may benefit from special accommodations such as recording live sessions for
participate.

Benefits of Synchronous Learning

1. It provides a better feedback: being present here and now enhances feedback
on learners. This allows them to correct mistakes right on the spot and get
positive reinforcement of the desired behavior, performance, or using a new
skill. Plus, this channel works two ways, so an instructor can also get
feedback from the learners and adapt the presentation or provide additional
information if there are questions.

2. Collaboration, Engagement, And Interactivity: the best part of learning with
a teacher and your peers in real- time is learning and working together.
Learning together gives learners the ability to engage with the content, the
teacher, and each other in ways that asynchronous e- learning cannot match.

3. It improves learner outcomes

4. It reduces cost.

Computer Supported Collaborative Learning (CSCL): Computer supported
collaborative learning is considered as one of the most promising innovations to
improve teaching and learning with the help of modern information and
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communication technology. According to Johnson, Johnson and Stanne (2000),
Computer Supported Collaborative Learning (CSCL) refers to learning situations
mediated by technologies where small groups of 3 to 5 students are exposed to
interaction in order to solve a complex unstructured problem or are required to design
a project. Furthermore, Computer Supported Collaborative Learning is an
innovative educational tool that brings the learners together and can offer creative
activities of intellectual through taking advantages of exciting potential of internet
resources for significant transformation of learning.

Computer Supported Collaborative Learning is focused on how collaborative
learning supported by technology facilitates sharing and distributing of knowledge
and expertise among community members. Hence, learning through collaboration
means learning through interaction. Research in CSCL has established following
different interaction models

. Teacher- student interaction and intra- group emotional support;
. Student interaction in work groups and collaborative learning;
. Online collaborative tools and students' interaction in their work groups.

Cooperative Learning: This is a methodology that teachers use to group students
together and thus, impact on learning in a positive way. The proponents of this model
theorize that working in a group improves the attention, involvement and acquisition
of knowledge by students. The final goal is always group-oriented and will be
achieved if each of the members successfully performs their tasks.

The main characteristic is that it is structured based on the formation of groups of 3- 6
people, where each member has a specific role and to reach the objectives it is
necessary to interact and work in a coordinated manner.

Gamification: Gamification is the process of transforming typical academic
components into gaming themes. Gamification endeavors to literally create a game
out of learning by theming all components of your classroom in a game metaphor,
making your class like one big first person game. The goal of this method is to
enhance learning by increasing student's engagement. The most important indicator
of a student's knowledge attainment is engagement, the level of attention and
personal involvement a person has with an activity. The more engaged your students
are with the learning process, the more they will internalize the learned skill. When it
comes to games in education, there are two overall forms it can take:

1. Games designed for entertainment being used in an educational setting.

2. Educators adopting features of game design to enhance learning

Blended Learning Method / Hybrid Learning
Blended learning is an approach of education in which traditional classes are
supplemented or supported with technology and learners take advantage both of
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online and offline. Blended learning actually encompasses multiple pedagogies and
learning methods. Blended learning does aim to replace the teachers with
technologies. Instead, the teachers take advantage of technologies to support their
lessons and better focus on individual needs of the students. It brings a whole new set
of possibilities in terms of flexibility and accessibility, placing the learner at the
center of'its learning process. Learning relies on broad array technologies. This could
include computers, interactive Whiteboards, LMS (Learning Management
Systems), videoconferencing, cloud- based solutions, or full online-curricula.

Types of Blended Learning Models
There are five most common types of blended learning frameworks:
1. Flipped Model

2. Face-to- Face Drive Model
3. Rotational Model

4. Flex Model

5. Enriched Virtual Model

Benefits of Blended Learning

1. Learners get a personal experience: it offers a personalized experience. That's
because they learn at home in their own time until they understand the topics.
By using quizzes and tests online, trainers can see who is struggling and who
is performing well.

2. It increases engagement: Blended learning takes advantages of various types
of learning materials: info graphics, pictures, videos, tables, graphs, and
more. This makes it easier for us to focus, absorb and internalize the
information we learn more easily.

3. It increases experiences: one of the greatest blended learning benefits is that

it makes learning fun. That's because it combines traditional learning and

interactive material.

It helps teachers to reply and do assessment fast

Learners can access content anytime, anywhere

It's easier for teachers to see how learners are doing.

It might help students that are slower learners or learn more quickly. But not

for drawback students need the social interaction that can't occur via

computer.

Nonk

Advantages of Modern Teaching Methods

Modern teaching methods provide students a wide range of advantages when utilized
correctly by eager teachers. Some of the most important advantages that these
methods can provide include:

1. Increase cognitive thinking skills
2. Help students develop their prefrontal cortex
3. Emphasize personal development
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4, Provide application based skill building

5. Empower students to engage with challenging concepts
6. Allow students to revise and review older concepts.
Conclusion

Modern methods of teaching are methods that when any of them is adopted to be used
by teacher for instruction either online or offline it is expected of it to yield result.
They are methods that combine use of technology sometime with traditional method
of teaching in the classroom. Modern methods of teaching also encourage learner to
participate in learning irrespective of their location. They are methods that enhance
students' cognitive, affective and psychomotor skills. Teachers also benefit from
using these innovative approaches to teach.

Recommendations

1. Science teachers should avail themselves the opportunities provided by these
innovative methods of teaching in improving the academic achievement of
their students

2. Teacher training institutions in the state should ensure that teachers in
training are taught on how to use various modern methods of teaching during
course of study.

3. The Nigeria Educational Research and Development Council (NERDC)
should consider including more innovative teaching methods to be part of
prescribed strategies of teaching in the Senior Secondary Education
Curriculum during the review of the present senior secondary school
curriculum.

4, Schools authority should encourage teachers on the use of modern teaching
methods by providing adequate funds, materials and good learning
environment that can facilitate the use of these innovative methods.
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