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ABSTRACT 

Science, Technology, Mathematics and Education (STME) is said to be a 

fundamental, comprehensive and foundation elements in preparation of our 

next generation.  It was coined at the National Science Foundation (NSF) as a 

way to encompass a new ‘’meta- discipline’’ that combined STME subject 

areas.  The quest for improving the uniqueness of STME promotes the need for 

this paper, which posed the education segment to call for creativity and 

innovation of STME in Nigeria. This paper focused on the roles of Inquiry-

based approach in teaching/learning of STME. Inquiry approach is a learners 

–centered based whereby learners are allowed to discover and organized their 

discovery and question based. It highlights a number of roles of inquiry 

approach in teaching/learning. Also a number of recommendations were made, 

they include: stakeholders should devote adequate instructional time and 

resources to science at all levels, STME curricula should focused on the most 

important topics in each discipline, science teaching should be elevated to the 

same level of importance at national, state and local level.    

 

Keywords: Inquiry, Science, Technology, Mathematics & Education, Approach. 

 

INTRODUCTION 

Science is concerned with finding out things in our environment. 

The knowledge we gather about our environment constitutes the field of study 

called ‘’ science ‘’ Tessa, (2009). Thus, science has two components namely; 
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science process skills and science content. The process skills aspect deals with 

ways in which scientists go about gathering knowledge about the environment 

which include; observation, classification, communication, inference, 

measurement, prediction etc, while the content deals with the knowledge we 

accumulates about our environment. It is important to note that all scientific 

knowledge must be testable, tentative and accommodates available and 

opposing evidences. However, science has limitations because whatever cannot 

be observed is out of the realm of science. Experiences such as grief, happiness, 

emotions etc cannot be explained by science. 

Science teaching is a complex, dynamic profession that is difficult for a teacher 

to stay-up-date. Professionally teacher is said to grow and become better as a 

teacher of science, a special continuous effort is said to be acquired Guzey,( 

2009). 

Science, Technology, Mathematics and Education (STME) are viewed as 

fundamental and foundation elements in the preparation of our next generation. 

It is said to inspire and prepare generations of learners to meet the challenges of 

the global society through innovation, collaboration and creative problem 

solving. STME is said to be at its global leadership and competitive position, 

then we need to motivate  our most promising learners into STME fields, but 

science teachers can’t do it all on their own, parents and guardians has to be 

integrate and be knowledgeable about the trend.STME was coined at the 

National Science Foundation (NSF, 2011) as a way to encompass a new ‘’meta- 

discipline’’ that combined Science, Technology, Mathematics and Education 

subject areas. This new discipline was meant to transform traditional classrooms 

from teacher –centered instruction into inquiry- based problem solving where 

learners engage with content to find solutions to problems Fiorello, (2010).  

This is a goal moving our great nation from middle to the top of the pack in 

STME.  

To begin laying this foundation for learners as they compete in the 21st century 

economy, educators and stakeholders must continue to increase their 

understanding of various STME opportunities. 

Science naturally lends itself to investigation and collection of data, but it 

applicable in other subject areas where people are developing critical thinking 

and investigation skills. 
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For science to be effectively taught in schools, appropriate teaching approaches 

have to be employed. There are current approaches that can be used such as; 

inquiry, scaffolding, game and play, field trip, team teaching, computer assisted 

learning, cooperative learning, concept mapping etc. This paper is focused on 

inquiry-based approach that approves and allows the learners to discover and 

organize their discovery within their own environment. Let have the keywords 

defined before we proceed into the main study. 

 

WHAT IS SCIENCE? 

Science is an established body of knowledge which has been systematized and 

formulated with reference to the discovery of general truths or laws. 

 

WHAT IS TECHNOLOGY? 

Technology is when knowledge and skills are applied to solve practical human 

needs, problems and challenges. 

 

WHAT IS MATHEMATICS? 

Mathematics is a class of science that enables to deduce from other quantities 

known or supposed. 

 

WHAT IS EDUCATION? 

Education is an act of training by a prescribed course of study or discipline. It 

can also be an act of imparting knowledge or skill. 

 

WHAT IS STME IN BROAD-SPECTRUM? 

Science, Technology, Mathematics and Education (STME) are viewed as 

fundamental and foundation elements in the preparation of our next generation. 

It is said to inspire and prepare generations of learners to meet the challenges of 

the global society through innovation, collaboration and creative problem 

solving. 

 

LITERATURE REVIEW       

There are countless scholars that have different view and appraisal for Science 

Technology Mathematics Education (STME) and have different outcome from 

their studies.  
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According to Wasagu (2000) sees STME is not static but one that is still oriented 

and dynamic to meet the needs of the ever changing society, with the event of 

current trends in technological development and globalization, it has become 

necessary to refocus science education and broaden its scope to meet with the 

challenges of the modern society. 

Liu, (2012) in oguntade, S. (2020) sees STME being responsible is blog today, 

STME has help one to create hypertext links to other blogs which accelerate 

communication than discussion forums or e-mail and at the same time retain 

ownership of the contributions. 

Also Obiajulu & Ella (2013) in Onojah (2021) identifies that STME also equip 

both the learners / teachers and society with knowledge, skills and freedom to 

perform noble tasks useful for improving socio-economic standards  

 

WHAT IS INQUIRY? 

Inquiring is an act of seeking information by asking questions, interrogation, a 

search for truth or knowledge of something. 

 

WHAT IS APPROACH? 

Approach is a way of doing things in orderly or systematic procedure. 

 

WHAT IS INQUIRY APPROACH? 

Change has become a way of existing for most educational sectors in the 21st 

century. In order to withstand profound change, an education sector must be 

elastic and integrate the ability to adapt and respond to its external environment 

and its many stake holders. 

The practice of asking questions, discovery and communicating the findings is 

known as inquiry approach. 

Inquiry approach is primarily a pedagogical method, developed during the 

discovery learning movement of the 60s as a response to traditional forms of 

instruction where people were required to memorize information from 

instructional materials. 

Inquiry approach is a teaching approach that focuses on learners’ research and 

hand-on learning Tessa, (2009).  

The National Research Council (NRC, 2010) define inquiry approach as the 

diverse ways in which scientists study the natural world and propose 
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explanations based on the evidence derived from their work. In this method, the 

teacher’s primary role is that of a facilitator providing guidance and support for 

learners through the learning process.  

Utilizing technology tools in inquiry-based science classroom allows learners 

to work as scientists’ krajcik, (2011). 

In the inquiry approach, you should give the learners opportunity to carry out 

the search and discovery of facts about events and scientific and technological 

ideas. Inquiry approach entails practicing of attitudinal skills such as honesty, 

open-mindedness and perseverance when carrying out STME tasks. 

Likewise manners, inquiry approach make learners observe carefully, ask 

questions, predict and communicate their findings. 

Inquiry approach believes that a learner from disadvantaged communities, have 

what is called ‘’funds of knowledge’’ that are often neglect in other 

teaching/learning approach especially traditional lecture approach/curricula 

Luis, (2012). Inquiry approach covers a range of approaches to 

teaching/learning such as;  

Field-work, case studies, investigations, individual and group projects, research 

projects. 

Specific learning processes that people engage in during inquiry approach 

includes;  

• Creating questions of their own. 

• Obtaining supporting evidence to answer the question(s). 

• Explaining the evidence collected.  

• Connecting the explanation to the knowledge obtained from the 

investigative process. 

• Creating an argument and justification for the explanation. 

 

Bell, (2010) suggest four levels of inquiry approach in teaching/learning of 

STME. This includes; 

Confirmation Inquiry, Structured Inquiry, Guided Inquiry and Open Inquiry. 

 

CONFIRMATION INQUIRY 
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This is an aspect that provides question and procedure (method) where the 

results are known in advance and confirmation of the results is the object of the 

inquiry. It is useful to reinforce a previously learned idea. 

STRUCTURED INQUIRY 

This aspect provide question and procedure (method), however the task is to 

generate an explanation that is supported by evidence collected in the 

procedure. 

       

OPEN INQUIRY 

This aspect entails form questions, design, procedures for carrying out an 

inquiry and communicate their results. 

    

GUIDE INQUIRY 

This aspect provided with only the research question and the task is to design 

the procedure (method) and to test the question and the resulting explanations. 

This approach is more open than a confirmation or structured inquiry, it is most 

successful when people have had numerous opportunities to learn and practice 

different ways to plan experiments and record data.  

      

THE ROLES OF INQUIRY APPROACH 

It is a universal truth that education is the key instrument for empowering 

individuals in any society, and that basic education is the foundation for lifelong 

learning and human development.    

Inquiry approach has a vital role to play in the life of a learner and in the 

teaching/learning of STME such roles includes; 

• Helping learners to identify and refine their real questions into 

learning opportunities. 

• It is flexible and works well from the research- oriented to creative, 

from the laboratory to the internet. 

• Inquiry approach is at its best when working on interdisciplinary 

projects that reinforce multiple skills or knowledge areas in different 

facets of the same project. This project positively reinforces skills in 

three domains. 
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• Inquiry approach is set out in order to ask questions that must have 

genuine and researchable answers to it. Do not ask questions that 

there will not be answers that exist to it ensure your questions are 

inquiry based and there are answers to it at the end.    

• Inquiry approach also work s well when you have decided to let each 

learner develop individual work, when doing so, however be sure to 

incorporate some elements of collaboration or sharing. 

• Inquiry approach is particularly well-suited to collaborative 

teaching/learning environment and group work. It create activities in 

which the entire group works on a single question in as much that 

each group cares truly about the question or in group working on the 

same or different questions. 

• Inquiry approach promotes learners independent, encourage, 

creativity in problem solving and help low ability learners to 

overcome handicap. 

 

STME can be seen as bore, but as an inquiry approach adventure, guided by 

a knowledgeable instructor, it sweep learner up in the excitement of 

discovery. It goes beyond the saying that science is for scientists but is for 

everyone. As the world becomes more STME driven, only way to compete 

is to rise to the challenges. There is a belief now that only science and 

technology jobs will feed the nation’s economy and those jobs can only be 

filled by people  who are sound and have strong foundation in STME 

instruction. 

 

IMPORTANCE OF INQUIRY APPROACH 

➢ Inquiry approach is learning by experienced. The learner is said to be 

at the centre of the instruction whereby the learner construct their 

knowledge through trial and error Bell, (2010).  

➢ Inquiry approach is very fundamental in teaching/learning of STME, 

and this present some few very important approach in this paper such 

as; 
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➢ The learners stand to learn and can remember then apply what they 

have learnt because they have really experienced and developed their 

own learning approach. 

➢ The learners should have the opportunity to develop new knowledge 

that builds on their prior knowledge and scientific ideas. 

 

➢ The learners will develop new knowledge by restricting their 

previous understandings of scientific concepts and adding new 

information learned.  

➢ The contact to which learners are able to learn with deep 

understanding will influence how transferable their new knowledge 

is to real life contexts. 

➢ The learners will take control of their learning instruction. 

➢ Learning is said to be influenced by learners’ social environment 

whereby they have an opportunity to learn from one another. 

 

APPLICATION OF INQUIRY APPROACH 

Inquiry approach is fundamental for the development of higher order of thinking 

skills. It is a question based in teaching/learning instruction, almost any kind of 

work or activities is inquiry approach can fit in because it is based on just one 

basic principle that is involving the learner in the process of making learning 

decision. Therefore in order to apply inquiry approach in learning/teaching 

activities teachers should be encouraging divergent thinking and allowing 

learners freedom to ask their own questions and to learn the effective 

approaches for discovering the answers. The higher order thinking skills that 

learners have the opportunity to develop during inquiry approach activities will 

assist in the critical thinking skills that they will be able to use in other subjects. 

  

SUMMARY 

STME has been a fundamental weapon for inquiry approach in learning. There 

is plethora of importances that teachers, stakeholders and curriculum planners 

adduce to inquiry approach in teaching/learning of STME. Importance for 

learners are believed to include; increased learning motivation, enjoyment, 

skills proficiency, communication skills, independent thinking and decision 

making based on direct evidence and experiences, creativity, innovation and 
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research support many of these claims by providing evidence that the learning 

of various skills, science content STME are enhanced through the inquiry 

approach. Given the recent concerns about science, enjoyment of inquiry 

approach in teaching/learning of STME seems a worthy goal to be considered 

in choosing inquiry approach in science. 

 

CONCLUSION 

 In conclusion STME is a Meta discipline, a convergence of science, 

technology, mathematics and education that offers a student-centered and 

inquiry- based approach of addressing and solving problems. A curriculum that 

is dedicated to an inquiry approach can provide many opportunities for learners. 

It can deepen the understanding of concepts by presenting them in a real world 

context. It can engage a learner who is good with hands- on tasks, but struggles 

with mathematics. This can bring excitement of STME to education whiz, while 

connecting learners from around the globe. 

 

RECOMMENDATION 

According to National Research Council (2011), curriculum planners and 

education personnel’s at all levels can take the following recommendations to 

bring STME closer to the fulfilling the goals that the country expects.  These 

include;  

❖ Science teaching should be elevated to the same level of importance 

at National, State and Local levels. 

❖ Education personnel’s should ensure adequate instructional time and 

resources to science at all levels. 

❖ Curriculum planners should endeavor to focus on most important 

topics in each discipline, it needs to be articulated and sequence in 

their performances. 

❖ Government and stakeholders should invest in a coherent, focused 

and sustained set of supports for STME teachers to help them teach 

in effective ways. 

❖ There should be a advance and effective systems of assessment that 

are aligned with the next generation of science standards and the 

emphasize science practices.  
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