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Abstract 

This paper highlights the meaning, types, techniques, characteristics, steps and 
role of the teacher, role of the learners, merits and demerits of the inquiry 
method as one of the student – centred approach.  It is concluded that through 
the use of this approach, the   gap in chemistry education could be bridged. The 
use of student – centred approach was recommended for effective teaching and 
learning of chemistry. 

 
 

In recent years most teachers prefer teacher - centred approach rather than student – centred 
approach which is easy to prepare and present. This approach involves lecture and story -telling methods 
of teaching and the instructional is chalk- and-talk technique. (Lawal, 2008). This teaching mode does not 
promote meaningful learning of chemistry because it appeals only to the sense of hearing. Thus this 
method is not recommended. Under student-centred approach this work deals only with inquiry method. 
Others are guided discovery, project, process-based, field trip/excursion, concept mapping, discussion, 
demonstration, team teaching, cooperative learning, scaffolding, etc. National Teacher Institute (NTI, 
2009). 
 
Student-Centred Approach   

In this approach, students are given opportunity to carry out search and discover facts about 
events and chemical concepts/ideas. (Lawrence, 2013). This approach is an activity – based and practical 
oriented which promotes independent thinking /self reliance. The instructional techniques for this method 
of teaching are: concretizing, answering learners question, grouping, pairing, individualizing, 
dramatizing, questioning, guiding, illustrating, etc, (Lawal,2008). The demand put on chemistry teachers 
by Millennium Development Goals (MDGs) and needs requires the use of the innovative approach, 
methods and techniques of teaching and learning chemistry (Lawrence, 2013). The chemistry teachers 
using the stated method, objectives of the MDGs/Needs driven chemistry curriculum can be met. 
According to Lawrence (2013), the objectives of the new chemistry curriculum were stated by Nigeria 
Educational Development Council (2007: iv) are as follows: 

i. Develop interest in the subject chemistry.  
ii. Acquire basic theoretical and practical knowledge and skills. 

iii. Develop interest in science, technology and mathematics. 
iv. Acquire basic STM knowledge and skills. 
v. Develop reasonable level of competence in ICT applications that will engender entrepreneurial 

skills. 
vi. Apply skills to meet society needs of creating employment and wealth. 

vii. Be positioned to take advantage of the numerous career opportunities offered by chemistry. 
viii. Be adequately prepared for further studies in chemistry. The combination of one or two or more 

of the above modes of teaching with the lecture method is recommended for MDGs and Needs 
driven chemistry lesson.                                                                 

 
Inquiry Methods 

 Upon the completion of this work on inquiry methods, one should be able to: 
a. define inquiry methods correctly and list the three types; 
b. discuss the techniques of inquiry; 
c. enumerate the major characteristics of inquiry; 
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d. apply the steps of inquiry methods to teach a related topic  in your subject area; and 
e. explain the roles of the teacher who uses the inquiry methods. 

 
What are Inquiry Methods? 

Human beings have the potentials of finding out and learning on their own. Things which are 
found out independently last longer are easily recalled are usually more meaningful to the person than 
those which others find out and teach them.(Inyang-Abia,2001).To inquire means to investigate 
systematically through data collection and analysis processes in order to find out or discover a solution 
and facilitate decision –making.(Inyang-Abia,2001).It implies orderly process of figuring out through 
attending, observing, hypothesizing, collecting data, analyzing the data, interpreting and drawing 
conclusions and inferences thereby making judgments and recommendations. It is a systematic and 
scientific method which obvious outcome is discovery. 
 
Types of Inquiry Methods 
a. Guided inquiry: In this type in which the teacher generates problems and provides step-wise 

guidelines for finding out the relevant solution.  
b. Free inquiry:  The learner originates the problems and carries out, perhaps through trials and error, the 

process of finding out the solutions while the teacher serves only as a consultant.                     
c. Semi-guided inquiry: It is midway between the first two. It allows for a few hints from the teacher on 

the problem identification (problem shooting) and on their solution: such hints serve only as 
elementary guards for the learner. 

 
Techniques of Inquiry 

Four techniques of inquiry are involved namely: survey, interview, opinion poll and field  trip. 
Survey: This refers to a comprehensive, extensive and detailed investigation or examination of 
phenomenon, a problem or an issue. The objective is fact-finding so as to establish the status of the 
phenomenon, problem or issue .Among the existing types of survey the following four are important for 
the classroom teachers:  field survey, laboratory survey, library survey and time-lapse survey. 

i) Field survey: This could include such activities as physical observation, land measurement, 
species enumeration, cemetery study, vehicular traffic observation and enumeration, toxic level 
measurement, weather observation, market survey, etc. The teacher, well in advance must make 
adequate contact in the form of pre-survey visit, before the actual field survey starts. 

ii) Library survey: Evidence from newspapers, textbooks, journal, magazines, video and audiotapes 
are important for library survey. Also important are important are gazettes, handsets, posters, 
government publications(including white papers),yellow pages in telephone and post office 
directories,  etc. 

iii) Laboratory survey: Laboratory experiments can provide reliable data and information on 
associated or relevant phenomena such as air, plants, water and animals, diseases and their causes 
among others.  Controlled social experimental trials such as effects of communication strategies 
on attitude change may be limited to higher education but they, nevertheless, serve the fact-
finding purposes of inquiry methods. 

iv) Time-lapse survey: This is a historical type of survey. It tries to compare what was with what is 
and then extrapolates to establish what will be the situation in future, given the same trend of 
events. Use the photographs, videos and audio recordings, interpretation, retrospection, 
extrapolations, archaeology finding, oral evidences, written information, folklores, etc.  

 
Interview: This technique involves going out to ask questions orally, recording the responses either on 
tape or paper and making decisions based on those findings. Two types of interview can be used namely; 
structured and unstructured interviews. The structured interview limits the interviewers to the listed 
questions while the unstructured does not. 
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Opinion poll: This is a survey of what people think about a particular phenomenon such as the 
environment, political part, religious activities, the state of the economy, new anti-pollution laws or the 
performance of a state or federal establishment or a private agency.  It objectives   to asses popularity or 
attitude to the phenomenon under survey and predict the likely outcome or expectation so that judicious 
decisions can be made at the right time. 
Field trip: These are integral part of scientific inquiry which provide learners the opportunity to observe, 
collect, measure, record, analyze and interpret data about the environment or a phenomenon. It 
encourages the ‘look and see’ approach to the study of the phenomenon or an environment. 
 
Some Characteristics of Steps in Inquiry Methods 
Inquiry methods are usually: 

a. process-focused rather than content-oriented. 
b. learner-focused rather than teacher –focused. 
c. used for small groups as well as  for individual instruction. 
d. sequential and scientific in both look and process.  

 
Some steps in Survey Methods 

i. Identify and state specific problem; 
ii. formulate hypotheses or ask insightful questions; 

iii. generate and gather data based on suitable instrument; 
iv. test hypotheses based on data obtained; 
v. analyze, discuss and report findings; 

vi. generalize cautiously and conclude tentatively; 
vii. recommend some commitments; 

viii. participatory and activity-oriented; and 
ix. may require transportation and pre –inquiry arrangement. 

 
Role of the Teacher 

Although the teacher‘s roles may vary with the inquiry technique adopted, it is important to 
emphasize that   the method generally demands the teacher to: 

a. specify the objectives clearly; 
b. select the problem with the learners rather than for them; 
c. ensure the availability and usability of relevant instructional materials; 
d. be a guide rather than a supervisor; 
e. Plan with the learners rather than for them to plan; 
f. regularly check and monitor the progress of the learners; 
g. manage the activities  effectively, ensuring that interest and discipline are maintained, learner 

needs are met and conflicts resolved.    
h. recognize and reward learner contribution as an attempt to reinforce the acceptable behaviour; 
i. evaluate the whole learning process including the learner performance, the method and material 

adopted vis-à-vis the objectives and ; 
j. remediate inadequate performance immediately using different approaches, if need be. 

 
Role of the Learners 

Naturally the learners also have specific roles assigned to them on the basis of the inquiry method, 
thus, they have to: 

a. find out things for themselves; 
b. collect the data as necessitated by  the nature of the inquiry; 
c. be vigilant, attentive and observant; 
d. be critical in their approach to the survey; 
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e. adopt the survey method in fact-finding activities; 
f. take relevant decisions; and 
g. learn to work in groups or as individuals. 

 
Merits of the Inquiry Methods 

The merits of the inquiry methods vary with inquiry technique but generally they are: 
a. facilitate the development of initiative, spirit of curiosity, critical attitude and objectivity among 

the learners; 
b. develop among the learners some relevant skills in systematic design of survey instruments 

questioning, data collection, data analysis and concept formation; 
c. involve learners directly and actively in the learning processes which are intrinsically motivating, 

socially relevant and result oriented; 
d. give learners valuable practical experience in inquiry; and 
e. sustain interest in education, concretize what is learnt and improve both interpersonal and inter-

institutional relationships. 
 

Demerits of the Inquiry Methods 
These methods can however, be: 

a. uneconomical in terms of time, money, energy and risk involved; 
b. limited in scope by literacy and age levels, confidence, capability and experience of the inquirer; 

and  
c. subjected to serious planning which the inexperienced or the mediocre teachers may be unable to  

effectively cope with. 
 

Conclusion 
Even though the instructional methods for teaching chemistry at schools in Nigeria  as discussed 

and listed above may not be conclusive. Every teacher is advised to add something to the list. Chemistry 
teachers are advised to utilize activity-based instructional modes of teaching for effective learning of 
Chemistry. 
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