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 On an average day in a North American classroom, any one of the following three 

situations may be a routine occurrence: a middle school math teacher splits his students into 

small groups, gives each group a a set of cards and then tasks each to collaborate together, 

sequentially ordering the cards into logical patters (Moore, 2010);  a high school biology teacher 

gives students nine ingredients found in an average kitchen and asks them to design an 

experiment showing osmosis, a concept they have been introduced to briefly a few days earlier 

(White, 2012); a kindergarten teacher takes his class on a “rock hunt” field trip in their school 

year and asks the student to first find twelve small rocks and next use sight and touch to observe, 

compare, and sort the rocks to learn about the geology of their region (Bowland, 2010).  The 

teacher, in all three scenarios has carefully curated a learning experience for students and then 

consciously steps back from the students as they begin to engage in their assigned tasks, guiding 

or clarifying when questions arise but overall remaining “almost silent, but watchful and helpful” 

(Davies, p. 91).  This change in the more commonly accepted educator practice of direct 

instruction allows students to enter into an iterative creation process where the goal is not 

finding the single correct answer on the first try but rather learning to see problem solving from 

a holistic place and ultimately embrace the process of discovery.  In so doing, each teacher hopes 

that their students will learn not only the technical skills under investigation but will also learn 

how to negotiate complex, ill-defined problems, collaborate, work in teams, and have the 

confidence to creatively problem solve, deeply probing both system and surface level factors and 

outcomes.  

In all of the above examples, the students are engaging with a somewhat non-traditional 

instructional practice known as discovery-based instruction.  Discovery-Based Instruction is a 

human-centered, iterative practice.  Discovery-based instruction encourages students to build on 



prior experiences while constructing their own learning based on inductive reasoning, creativity, 

and intuition.  It is predicated on the idea that: learning is based on personal and communal 

interaction rather than direct presentation, learners are naturally curious, and when placed in a 

nurturing environment, learners will naturally engage in high levels of deductive reasoning and 

critical thinking (Castronova, 2002).  

This paper will begin with a description of discovery-based instruction including its historical 

underpinnings, how it works, and how it is used.  This paper will then move into a discussion of 

the pertinent literature surrounding discovery-based instruction.  This literature review will be 

neither extensive nor exhaustive rather endeavors to provide the reader with a high-level 

overview, and allow for further investigation should interest arise.  Finally, this paper will 

conclude with several thoughts to consider should one be considering implementation 

discovery-based instruction.  For the purposes of this paper, discovery-based instruction will be 

defined as “an inquire-based instructional approach in which students are given a question to 

answer, a problem to solve, or a set of observations to explain, and then work in a largely self-

directed manner to complete the assigned tasks and draw appropriate inferences form the 

outcomes, ‘discovering’ the desired factual and conceptual knowledge in the process” (Bruner, 

1961).   The emphasis in discovery-based instruction is on students actively engaging with the 

educational material presented, causing the student’s personal learning experience to be deeply 

rooted in their own personal narrative rather than something transferred in a surface manner 

from an instructor.  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Historical Background  

Discovery-based instruction is thought to have been first outlined by Jerome Bruner in the 

mid 1950’s.  Bruner, who recently celebrated his ninety-ninth birthday, is a psychologist 

specializing in cognitive psychology and cognitive learning theory in educational psychology.  

His ideas about development in children have been hugely influential in the general philosophy 

of education, first in the elementary sphere and later in the education of all learners.  

Bruner famously pronounced in his 1960 book, The Process of Education that “Learning 

should not only take us somewhere; it should allow us later to go further more easily” (Bruner, 

p.17).  For this sort of learning to occur, the delivery method must move away from the 

traditional transmission of knowledge from instructor to student to one where the student learns 

how to actively discover knowledge for themselves.  For Bruner, learning works in two ways: the 

master of tasks that are identical or closely related to tasks the learner will face in the future and 

“…non specific transfer, or more accurately, the transfer of principles and attitudes” (Bruner, p.

17).  Rather than learn specific skills, in this second method learners learn a general idea which 

is nimble enough to become the basis for future problem solving activities.  Discovery-based 

instruction follows this latter learning pathway as each learning activity becomes both an 

exercise in the master of subject matter knowledge and an exercise in the mastery of knowledge 

exploration.  

!
Functions and Attributes of Discovery-Based Instruction  

Unlike traditional learning models that are lecture focused, direct instruction intensive, and 

the instructor is the master keep of knowledge, in discovery-based instruction the instructor is a 

facilitator who gives students the raw materials, curates learning situations, and guides the 



feedback process.  With its active, learner-centric approach, discovery-based instruction is 

similar to other instructional approaches such as: Problem-Based Learning, Inquiry-Based 

Learning, and Constructivism.  Bruner’s work in discovery based instruction ties in close with 

work of Dewey, Piaget, and Vygotsky, all of whom place high value on students as active 

participants in the learning process, using personal experiences to answer questions and 

construct knowledge.  

Joyce Castronova, in her 2002 article, Discovery Learning for the 21st Century: What is it and 

How Does it Compare to Traditional Learning in Effectiveness in the 21st Century? identifies five 

particular attributes of  discovery-based instruction that differentiate it from traditional learning 

models (Castronova, 2002).  

These attributes include: 

1. Learning is active and students must participate in hands-on and problem solving 

activities rather than knowledge transfer.  

2. An emphasis on process rather than end product 

3. Lessons learned from failure encourage students to continue in their search for solutions 

4. Feedback is an essential part of the learning process and collaboration/discussion bring 

deeper understanding.  

5. Learning activities satisfy natural human curiosity and promote individual interests 

!
Steps in the Discovery-Based Instruction Process 

Discovery-based instruction harnesses a diverse set of raw materials to engage the learning 

process including: examples of past work, case studies describing relationships and outcomes, 

and most important adequate time so that the learner can deeply engage in process and 



reflection.  The discovery-based instructional process can be thought of as somewhat akin to 

scientific process as each step is shaped and influenced by an overall iterative structure.  The 

following three phases each spiral and build upon one anther throughout the student’s learning 

journey (Saab, 2005).  

 The first phase of a discovery-based instruction project begins with the learner 

identifying /considering the variables that will be studied.  These variables can be anything from 

historical facts to number patterns to biological outcomes.  After identifying/considering the 

variables to study, the learner collects data. Then, the learner interprets the data based on prior 

personal experience.  This completes the “first phase” of the discovery process.  

 In the second phase, the learner generates a hypothesis to support the data analyzed in 

the first round of learning.  Next, using this hypothesis, the learner begins to describe and 

understand relations amongst variables involved.  This step pushes the learner to think in a more 

holistic manner, pushing questions and probing ideas.  

 Finally, in the third phase, the learner further interprets the data through the new lens of 

the hypothesis, decides if the data is adequate to accept hypothesis or if further exploration is 

needed, and draws conclusions about the information.  The overall discovery process can be 

quite time consuming but because the learner is constantly engaging and reassessing variables 

and elements, there is huge potential for deep learning. 

!
Discovery Based Instruction Literature Review 

 Examining the literature surrounding discovery based instruction at a high level reveals 

three main themes.  These are: the role of instructor guidance in the learning process, the 



inherent efficacy of learners to transfer knowledge from to larger settings, and the difference 

between novice and expert engagement in the problem solving process.  

 Jerome Bruner, deemed the founder of discovery based instruction has written 

extensively about the purpose of education.  Following and building upon the tenets of Dewey 

who stated that education is a social process and learning best occurs when it is supported by a 

community-focused and communal setting (Dewey, 1867), Bruner wrote in his 1960 book, The 

Process of Education that, “Learning should not only take us somewhere; it should allow us later 

to go further more easily” (Bruner, p.17).  Bruner’s philosophy closely resembles Dewey’s 

proclamation from Dewey’s own pedagogical creed written in his 1867 where he stated, “I 

believe, finally, that the teacher is engaged, not simply in the training of individuals, but in the 

formation of the proper social life” (Dewey, 1897).  In this paradigm, the role of the instructor, 

curriculum, and even the space in which the learning takes place is must all align together to 

nurture every learner in a socially constructive manner serving not just immediate, testable skills 

but rather a long term holistic vision of betterment.  

 For Bruner, as for Dewey before him, education was only effective if it was part of and in 

constant dialogue with the larger narratives of culture.  Learners are not passive recipients, rather 

they must learn to become knowledge constructors.  Regarding learner self efficacy, Bruner 

strongly believed that if learners are given the chance to receive information in a format 

appropriate to their own current understanding it will naturally follow that any student is indeed 

capable of learning anything.  The challenge resides in the curriculum design and presentation 

itself which must unfold not in the traditional linear structure of telling and hearing but rather 

in a spiral curriculum made up of prior experience, active experimentation, and reflection 

(Breckenridge, 2009). 



 Dr. Jonathan Hodge in his 2007 article, The Top Ten Things I have Learned about 

Discovery-Based Teaching continues this dialogue of learner self efficacy and the wider scope of 

learning when he says, “If my classroom works the way I want it to, then what we do in class is 

only a small (but important) part of the learning process.  It is a starting point and by no means 

the end of the road…much of my success in the classroom amounts not to giving the right 

answers, but to asking the right questions” (Hodge, 2007).  For Hodge, discovery-based 

instructional methodology can use any and every instructional device available including the 

traditional lecture in addition to the more experimental and experiential learning forms such as 

gaming, lab activities, collaborative groups, etc.  The difference between traditional learning 

practices and discovery-based instruction lies in the philosophy behind the instructional 

methodology.  In this way, discovery-based instruction is more of a mindset from which an 

instructor navigates the learning experience rather than a set of proven methods followed like a 

recipe.  In a discovery-based instructional setting, the instructor herself becomes the first model 

of discovery-based instruction as she carefully curates the learning environment, ever conscious 

of drawing out each learners prior experience and gauging where on the spiral of comprehension 

the learners find themselves.  

 Though discovery-based instruction has a passionate and devoted following amongst 

both instructors working today and past historical figures, the literature is also filled with many 

voices decrying its use and questioning its effectiveness.  It has been shown by numerous 

research students that that rather than promote deeper engagement, discovery-based instruction 

can place too much of a cognitive load on novice learners leading to frustration, disengagement, 

and ultimately remarkably lower academic performance (Kirschner, et. al, 2006; Clark, et. al, 

2012; Alfieri, et. al, 2011).  Minimally guided environments where everyone brings their own 



experiences to communally problem solve may work well as spaces to foster community and 

collaboration or prove effective when everyone contributing is an expert in the field, but without 

the guidance of an expert, it is hard for the novice learners involved to actually make the jump 

from exploration to deeper knowledge acquisition.  The human brain requires clear, well defined 

pathways to create knowledge and too often in discovery-based instruction the way is instead 

muddied by sensory exploration, sensory experimentation, and narrative vagary (Kirschner, et. 

al, 2006). Kirschner, Sweller, and Clark in their article, Why Minimal Guidance During 

Instruction Does Not Work: An Analysis of the Failure of Constructivist, Discovery, Problem-Based, 

Experiential, and Inquiry-Based Teaching, state that inquiry-based instructional methods routinely 

ignore the “structures that constitute human cognitive architecture” and discovery-based 

instruction routinely overloads working the memory of novice learners.  When a learner’s 

working memory is overloaded with new stimuli, it cannot simply expand or increase in size 

instead it causes the learner to feel deeply overwhelmed and aborts the learning process 

altogether.  Hodge, a staunch advocate for discovery-based instruction, concurs on this point 

saying that in his classroom he does see a portion of his own students leave a discovery-based 

instruction format confused and frustrated as shown by student comments such as “Doesn’t 

seem to teach as much in the class….we have to learn for ourselves.” or “Do not assume 

everyone can come up with ideas on their own. I wish there would have been more teaching 

rather than come up with answers on our own” (Hodge, 2007).  The precarious balance between 

pushing students to explore yet keeping them from toppling over the brink of cognitive 

dissonance is one every instructor must reconcile.  It seems when the perfect balance is found, a 

unique synergy emerges in a classroom where discovery-based instruction occurs.  On the other 

hand, when the balance gets off, everyone suffers.  



Conclusion 

 In conclusion, discovery-based instruction encourages students to build on prior 

experiences while constructing their own learning based on inductive reasoning, creativity, and 

intuition.  It is predicated on the idea that: learning is based on personal and communal 

interaction rather than direct presentation, learners are naturally curious, and when placed in a 

nurturing environment, learners will engage in high levels of deductive reasoning and critical 

thinking.  Discovery-based instruction is built upon cognitive and learning psychology work 

conducted by Jerome Bruner who posited that learners best retain knowledge when they are 

asked to actively build upon their prior knowledge and “discover” new knowledge for 

themselves.  As the literature review has shown, results from a discovery-based instructional 

approach are mixed at best, with a fairly equal number of instructors both proclaiming and 

decrying its relevance in today’s fast-paced learning environment.  Like any instructional 

approach, discovery-based instruction should be used thoughtfully and only when instructors 

have adequate preparation time and are attuned enough to their learners to know that they have 

required basic skills and background.  When these three zones are addressed (time, skills, and 

background) the discovery-based instructional journey should ends not in abstract frustration 

but in discovery, wonder, and new learning for all.  
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