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Brunner’s Discovery Learning 

Discovery learning, a concept advocated by Jerome Bruner, is at the essence of how 

students learn concepts and ideas. Bruner talked about the "act of discovery" as if it were 

a performance on the part of the student.  

Discovery Learning is a learning method that encourages students to ask questions and 

formulate their own tentative answers, and to deduce general principles from practical 

examples or experiences. 

 

Discovery Learning is a learning situation in which the principal content of what is to be 

learned is not given but must be independently discovered by the student. 

 

Discovery learning can be defined simply as a learning situation in which the principal 

content of what is to be learned is not given, but must be independently discovered by the 

learner, making the student an active participant in his learning. 

 

Jerome Bruner lays out two targets for discovery learning theory: 

 

1. Discovery Learning Theory should act as a refined extension of the broad based 

theory constructivism by focusing on the individual. 

2. Discovery Learning Theory should serve as a way of defining and providing 

structure to the way in which individuals learn thus acting as a guide for 

educational research. 
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There are four components to the Discovery Learning Theory: 

1. Curiosity and uncertainty 

Bruner felt that experiences should be designed that will help the student be 

willing and able to learn. He called this the predisposition toward learning. Bruner 

believed that the desire to learn and to undertake problem solving could be 

activated by devising problem activities in which students would explore 

alternative solutions. The major condition for the exploration of alternatives was 

"the presence of some optimal level of uncertainty."This related directly to the 

student's curiosity to resolve uncertainty and ambiguity. According to this idea, the 

teacher would design discrepant event activities that would pique the students' 

curiosity.  

2. Structure of knowledge 

Bruner expressed it by saying that the curriculum specialist and teacher "must 

specify the ways in which a body of knowledge should be structured so that it can 

be most readily grasped by the learner." This idea became one of the important 

notions credited to Bruner. He explained it this way: "Any idea or problem or 

body of knowledge can be presented in a form simple enough so that any 

particular learner can understand it in a recognizable form." 

3. Sequencing 

Instruction should lead the learner through the content in order to increase the 

student's ability to "grasp, transform and transfer" what is learned. In general 

sequencing should move from enactive (hands-on, concrete), to iconic (visual), to 

symbolic (descriptions in words or mathematical symbols). However, this 

sequence will be dependent on the student's symbolic system and learning style. 

As we will see later, this principle of sequencing is common to theories developed 

by Piaget, as well as other cognitive psychologists 

4. Motivation 

Bruner suggests that movement from extrinsic rewards, such as teacher's praise, 

toward intrinsic rewards inherent in solving problems or understanding the 

concepts is desirable and also learning depends upon knowledge of results when it 

can be used for correction. Feedback to the learner is critical to the development of 

knowledge. The teacher can provide a vital link to the learner in providing 

feedback at first, as well helping the learner develop techniques for obtaining 

feedback on his or her own. 
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There are three principles associated with Discovery Learning Theory: 

1. Instruction must be concerned with the experiences and contexts that make the 

student willing and able to learn (readiness). 

2. Instruction must be structured so that it can be easily grasped by the student (spiral 

organization). 

3. Instruction should be designed to facilitate extrapolation and or fill in the gaps 

(going beyond the information given). 

 

Bruner identified six indicators or benchmarks that revealed cognitive growth or 

development: 

1. Responding to situations in varied ways, rather than always in the same way. 

2. Internalizing events into a 'storage system' that corresponds to the environment. 

3. Increased capacity for language. 

4. Systematic interaction with a tutor (parent, teacher, or other role model). 

5. Language as an instrument for ordering the environment. 

6. Increasing capacity to deal with multiple demands. 

Advantages and Disadvantages of Discover Learning 

Advantages 

• Supports active engagement of the learner in the learning process 

• Fosters curiosity 

• Enables the development of lifelong learning skills 

• Personalizes the learning experience 

• Highly motivating as it allows individuals the opportunity to experiment and discover 

something for themselves 

• Builds on learner's prior knowledge and understanding 

• Develops a sense of independence and autonomy 

• Make them responsible for their own mistakes and results 

• Learning as most adults learn on the job and in real life situations 

• A reason to record their procedure and discoveries - such as not repeating mistakes, a 

way to analyze what happened, and a way to record a victorious discovery 

• Develops problem solving and creative skills 

• Finds new and interesting avenues of information and learning - such as gravy made 

with too much cornstarch can become a molding medium 

These sorts of arguments can be regrouped in two broad categories 
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• Development of Meta cognitive skills (including some higher level cognitive 

strategies) useful in lifelong learning. 

• Motivation 

 Disadvantages 

•  (Sometimes huge) cognitive overload, potential to confuse the learner if no initial 

framework is available, etc. 

• Measurable performance (compared to hard-core instructional designs) is worse for 

most learning situations. 

• Creations of misconceptions ("knowing less after instruction") 

• Weak students have a tendency to "fly under the radar" (Aleven et al. 2003) and 

teacher's fail to detect situations needing strong remediation or scaffolding. 

• Some studies admit that strong students can benefit from weak treatments and others 

conclude that there is no difference, but more importantly they also conclude that 

weak students benefit strongly from strong treatments. 

 

Critical Analysis of Mathematics Curriculum at the secondary level (state 

Board) based on principles and organization of Mathematics curriculum and 

NCF 2005 

 
Mathematics is one of the oldest fields of knowledge and study and has long been 

considered one of the central components of human thought. Some call it a science, 

others an art and some have even likened it to a language. It appears to have pieces of all 

three and yet is a category by itself.  

According to the National Curriculum Framework (NCF) 2005, the main goal of 

Mathematics education in schools is the 'mathematisation' of a child's thinking. Clarity of 

thought and pursuing assumptions to logical conclusions is central to the mathematical 

enterprise. While there are many ways of thinking, the kind of thinking one learns in 

Mathematics is an ability to handle abstractions and an approach to problem solving.  

The NCF envisions school Mathematics as taking place in a situation where:  

1. Children learn to enjoy Mathematics rather than fear it  

2. Children learn “important” Mathematics which is more than formulas and 

mechanical procedures  

3. Children see Mathematics as something to talk about, to communicate through, to 

discuss among themselves, to work together on  

http://edutechwiki.unige.ch/en/Metacognition
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4. Children pose and solve meaningful problems  

5. Children use abstractions to perceive relationships, to see structures, to reason out 

things, to argue the truth or falsity of statements  

6. Children understand the basic structure of Mathematics: arithmetic, algebra, 

geometry and trigonometry, the basic content areas of school Mathematics, all of 

which offer a methodology for abstraction, structuration and generalisation  

7. Teachers are expected to engage every child in class with the conviction that 

everyone can learn Mathematics.  

On the other hand, the NCF also lists the challenges facing Mathematics education in our 

schools as:  

1. A sense of fear and failure regarding Mathematics among a majority of children  

2. A curriculum that disappoints both a talented minority as well as the non-

participating majority at the same time.  

3. Crude methods of assessment that encourage the perception of Mathematics as 

mechanical computation - problems, exercises, methods of evaluation are 

mechanical and repetitive with too much emphasis on computation  

4. Lack of teacher preparation and support in the teaching of Mathematics  

5. Structures of social discrimination that get reflected in Mathematics education often 

leading to stereotypes like 'boys are better at Mathematics than girls. However the 

difficulty is that computations become significantly harder, and it becomes that 

much more difficult to progress in arithmetic. 

The NCF, therefore, recommends:  

1. Shifting the focus of Mathematics education from achieving 'narrow' goals of 

mathematical content to 'higher' goals of creating mathematical learning 

environments, where processes like formal problem solving, use of heuristics, 

estimation and approximation, optimisation, use of patterns, visualisation, 

representation, reasoning and proof, making connections and mathematical 

communication take precedence  

2. Engaging every student with a sense of success, while at the same time offering 

conceptual challenges to the emerging Mathematician  

3. Changing modes of assessment to examine students' mathematisation abilities rather 

than procedural knowledge  

4. Enriching teachers with a variety of mathematical resources. A major focus of the 

NCF is on removing fear of Mathematics from children's minds. It speaks of 

liberating school Mathematics from the tyranny of the one right answer found by 
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applying the one algorithm taught. The emphasis is on learning environments that 

invite participation, engage children, and offer a sense of success. 

Methods of Learning 

The NCF says that many general tactics of problem solving can be taught progressively 

during the different stages of school: abstraction, quantification, analogy, case analysis, 

reduction to simpler situations, even guess-and-verify exercises, is useful in many 

problem-solving contexts.  

Moreover, when children learn a variety of approaches (over time), their toolkit becomes 

richer, and they also learn which approach is the best? Children also need exposure to the 

use of heuristics, or rules of thumb, rather than only believing that Mathematics is an 

'exact science'. The estimation of quantities and approximating solutions is also an 

essential skill.  

Visualization and representation are skills that Mathematics can help to develop. 

Modelling situations using quantities, shapes and forms are the best use of Mathematics. 

Mathematical concepts can be represented in multiple ways, and these representations 

can serve a variety of purposes in different contexts.  

For example, a function may be represented in algebraic form or in the form of a graph. 

The representation 'p/q' can be used to denote a fraction as a part of the whole, but can 

also denote the quotient of two numbers, 'p' and 'q.' Learning this about fractions is as 

important, if not more, than learning the arithmetic of fractions. There is also a need to 

make connections between Mathematics and other subjects of study. When children learn 

to draw graphs, they should also be encouraged to think of functional relationships in the 

sciences, including geology. Children need to appreciate the fact that Mathematics is an 

effective instrument in the study of science.  

The importance of systematic reasoning in Mathematics cannot be over-emphasised, and 

is intimately tied to notions of aesthetics and elegance so dear to Mathematicians. Proof 

is important, but in addition to deductive proof, children should also learn when pictures 

and constructions provide proof. Proof is a process that convinces a skeptical adversary; 

school Mathematics should encourage proof as a systematic way of argumentation. The 

aim should be to develop arguments, evaluate arguments, make and investigate 

conjectures, and understand that there are various methods of reasoning.  

The NCF also speaks of mathematical communication – that it is precise and employs 

unambiguous use of language and rigour in formulation, which are important 
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characteristics of mathematical treatment. The use of jargon in Mathematics is deliberate, 

conscious and stylised. Mathematicians discuss what appropriate notation is since good 

notation is held in high esteem and believed to aid thought. As children grow older, they 

should be taught to appreciate the significance of such conventions and their use. This 

would mean, for instance, that setting up of equations should get as much coverage as 

solving them.  

Organization of the Curriculum, The NCF recommends the following for secondary 

stage of schooling:  

Students now begin to perceive the structure of Mathematics as a discipline. They 

become familiar with the characteristics of mathematical communication: carefully 

defined terms and concepts, the use of symbols to represent them, precisely stated 

propositions, and proofs justifying propositions. These aspects are developed particularly 

in the area of geometry.  

Students develop their facility with algebra, which is important not only in the application 

of Mathematics, but also within Mathematics in providing justifications and proofs. At 

this stage, students integrate the many concepts and skills that they have learnt into a 

problem-solving ability. Mathematical modelling, data analysis and interpretation taught 

at this stage can consolidate a high level of mathematical literacy. Individual and group 

exploration of connections and patterns, visualisation and generalisation, making and 

proving conjectures are important at this stage, can be encouraged through the use of 

appropriate tools that include concrete models as in Mathematics laboratories and 

computers.  

On Assessment, the NCF recommends that Board examinations be restructured, so that 

the minimum eligibility for a State certificate is numeracy, reducing the instance of 

failure in Mathematics. At the higher end, it is recommended that examinations be more 

challenging, evaluating conceptual understanding and competence. The NCF's vision of 

excellent mathematical education is based on the twin premise that all students can learn 

Mathematics and that all students need to learn Mathematics. It is, therefore, imperative 

that Mathematics education of the very highest quality is offered to all children. 

 

For Example: Criticism to the New Mathematics Curriculum of State of Kerala 

With the introduction of New curriculum a lot of criticism has come from various corners 

especially through media and it has become a centre of discussion .Some of the criticisms 
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felt by the investigator through document analysis of NCF 2005, KCF 2007 and the 

Mathematics textbooks from standard VIII to X are following below. 

1. There is an urgent need for continuous programme of monitoring and evaluation 

of the curriculum. 

2. The curriculum is disappointing not only to the nonparticipating majority, but also 

to the talented minority by not offering them challenges. 

3. The curriculum is overloaded and high emphasis is given on knowledge aspects. 

4. The curriculum and textbooks don’t reflect the needs and aspirations of the 

learner. 

5. The ongoing curriculum doesn’t help to achieve various categories of objectives in 

a fair manner. 

6. It doesn’t give due importance to differentially abled children. 

7. Teachers don’t get chances to participate in regular evaluation of curriculum. 

8. Curriculum is delinked with daily life skills. 

9. Teachers and teacher educators felt lack of involvement in the process of 

curriculum construction. 

10. The major defect of the school curriculum is lack of practical knowledge, 

emphasis on information rather than understanding, and it embodies a heavy load 

of subject matter. 

11. The preparation of secondary school curriculum is highly centralised at the 

regional government respectively to limited experts. 

12. The syllabus is very vast and is expected to be covered at the end of each 

academic year which forces the teacher to proceed whether the students 

understand or not. 

Suggestions to minimize the limitations in the curriculum 

 

• Changes in curriculum should not be something synonymous with a change of 

government. 

• The regional education bureau should design a mechanism whereby teachers 

opinions are included in the preparation of the syllabus and text books. Through 

this involvement, problems related to syllabus such as its vastness, relevance to 

daily life of the children, redundancy etc can be solved. 

• In order to realise educational objectives, the curriculum should be conceptualised 

as a structure that articulates required experiences. 

• The curriculum should be prepared with the participation of teachers, students, 

professionals and concerned bodies. 
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• Curriculum must be flexible enough for the teacher to deal with the capacity of 

each individual child. 

• Effort should be made to bring attitudinal changes among students, teachers and 

parents towards learning of Mathematics. 

• As teachers are those who are doing the actual work of transacting the syllabus, 

they should be consulted for their opinions on what the syllabus should focus and 

how the text books should be prepared. 

• Curriculum should be designed in such a way that the students and society can use 

it in their daily life and students should be aware of its practical application. 

Conclusion 

It is clear from the present study that, the existing condition of mathematics learning 

owes much to the deformities in the present curriculum. The text book preparation should 

be done strictly based on the guidelines of NCF 2005 and the curriculum committee 

should take necessary steps to reform the mathematics curriculum by incorporating 

suggestions from various stakeholders, so that great change can take place in future in the 

field of mathematics education and miserable condition of students’ hatredness towards 

mathematics can be banished a lot. 


