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Abstract

Constructivism is a theory of knowledge which suggests that understanding is gained through experience and personal interpretation of these experiences. Developed in the 18th century, the constructivist theory has led to many teaching methods that support child-centered, hands-on learning. This literature review incorporates the history of Constructivism with some pedagogic approaches, supporting evidence, a look at the culture of the constructivist classroom, the influence of constructivist theory on differentiation, and assessment practices.

The Theory of Constructivism: A Review of the History and Applications
Man, having within himself an imagined World of lines and numbers, operates in it with abstractions, just as God, in the universe, did with reality.
· Giovanni Vico

As our academic achievement was deemed deficient in the Reagan Era ‘80s, nationwide reform was called for and government reports were generated to identify and remedy the issues facing our educational system. One such paper, written in 1991 and entitled America 2000, outlined the direction of school reform, which included specifically dedicating funds to create and evaluate new school systems (reference).  A brief narrative description of the journal article, document, or resource.In 1991, the New American Schools Development Corporation followed in 1994 by the enactment of the Comprehensive School Reform Demonstration Program, were created to implement, research, and fund innovative designs for school transformation (reference). A total of 29 different school models were created and studied.  Over the following decade enough data was collected to determine that no one model was best for every population, but some were more successful than others. One of the most successful of these designs, implemented in 1993, was Expeditionary Learning Schools, which utilized a constructivist learning philosophy of social participation and product/project based learning (reference). The achievement gains of students at these schools were profound (Thomas, 2000). In the current era of standardized and subject-centered instruction, Constructivism offers a legitimate alternative to directed instruction that should be considered by all educators. 


This literature review includes constructivist learning theory from the perspective of an interested educator. The author has evaluated the relevant philosophical history, some of the current teaching methods and practices influenced by Constructivism, and supporting research.  
What is Constructivism?

 
Constructivism is a theory of knowledge which suggests that understanding is gained through experience and personal interpretation of these experiences.  It is not a teaching method. This theory of learning encourages differentiation by suggesting that learners are significantly, over all else, influenced by their individual background, culture or embedded worldview and thus create their own definitions and understandings of concepts (Wertsch, 1997). 

       The educational implications of Constructivism emphasize the need for the learner to be actively engaged with the learning process. They should construct their own understanding, not simply reflect that of someone else (Von Glasersfeld, 1989). That understanding of the world and curricula should be discovered as integrated, real-world applications, not as divided into isolated subjects (McMahon 1997). In addition, constructivist theory leads to responsibility for learning on the part of students, including goal setting and motivation toward further learning, all of which are traits of high-achievers (Wang & Walberg, 1991).   

Philosophical (Theoretical) History


Today in education there are basically two theories of education that inform all of practice (reference).  The first of which, called traditional, was proposed by the French philosopher Descartes, who believed that learning is best facilitated by observation. The second, termed progressive, relies on the belief that the assimilation of knowledge happens through experience. Constructivism is rooted in and has informed the progressive movement of education. The historical underpinnings of the constructivist theory of learning began in 18th century, the European age of Enlightenment, by professor of rhetoric Giovanni Vico. In 1725, Vico wrote Scienza Nuova, a landmark text in which he stated his belief that all of our understanding of life was wholly constructed through creation and invention (Tagliacozza, 1979).  


Later that same century, the well-known Swiss philosopher Jean-Jacques Rousseau advocated for experiential learning as being of greater value than learning from books. He also called for learning to develop around interest. Though Rousseau meant for students to formulate their own belief system possibly as a way to avert the spread of incorrect understandings, his beliefs have greatly influenced modern constructivist theory (Duffy, 1996).   


In the 20th century, American philosopher John Dewey adapted the work of Rousseau, evolving the emphasis on understanding through experience into a belief that the process of developing understanding is of greater import than the actual product of that understanding. Further, Dewey posited that optimal learning occurs from the act of solving real-world problems incorporating integrated social action of real value. These ideas were based on the emerging belief that all students understand and process knowledge differently and should therefore be taught according to interest and ability. The emphasis on the process and the person indicated that the goal of learning should be to create innovation and lead to a personal and deep understanding of the fields of study (Dewey, 1897). Dewey’s philosophy influenced modern educators and supported the progressive movement of education.  

       Swiss biologist, Jean Piaget, gave scientific credence to constructivist learning theory by his extensive studies conducted on child psychology and development. Through his studies he found patterns in student behavior and comprehension that allowed him to classify and quantify student learning and stages of development (reference to Piaget’s writings).  Among Piaget’s conclusions was the assertion that children, especially young children, have to experience things in the real world in order to make sense of them and develop a unique understanding. As they grow, learners become more adept at using abstractions to assimilate knowledge but this ability is not fully realized until adulthood (Wood, 1998). 

      Other antecedents of constructivist learning theory include Lev Vygotsky, Paulo Friere, and Jerome Bruner. Lev Vygotsky’s studies gave further credence to the belief that a learner’s need for play and social interaction is a means of understanding their world. This led to practical applications, such as utilizing group work and scaffolding in experiential learning (Vygotsky, 1930). Freire’s work builds upon that of Rousseau and Dewey to conclude that the best teaching practice is one that is problem-based and immediately relatable to the student’s world (Shore, 1987).

Finally, the contribution of Bruner was a divergence from Piaget’s ideas of development. Bruner held that any student can learn any concept if it is taught in a way by which the child can access the information. Fitting in more strongly with the longer held beliefs of the progressive movement, Bruner also suggests that adult learners develop new understanding in the same way as children, moving from active engagement to abstract language. So, once again we see that we learn best by doing and then processing information (Bruner, 1960). 

Each philosopher and researcher listed, and many who are not listed, contributed to the current constructivist learning theory. Themes throughout the development of Constructivism include the ideas of students as active learners, as understanding being unique to the individual, as learning being constructed through experience, and as meaning being developed through social interactions. Children build their reality from the bottom up and educators need to provide Vygotsky’s (year) “scaffolding” to facilitate this growth. These new understandings of learning, based on the theory of Constructivism, led to an emergence of education methodologies and practices that are widely used today.
Practical Applications of Constructivism
     The theory of Constructivism has inspired many like theories that delve further into the specific learning methods of a constructivist classroom.  Listed here are just four of the theories and the emphasis that makes each unique. The reader should note that all the methods are child-centered and differentiated, with students building understanding through interaction with manipulatives and social construction.     

        Active learning is perhaps the broadest of the student-centered pedagogies, with most others including and expanding upon its basic values. Active Learning states that learning should occur through student discovery of information, processing of data, and connecting understanding to other areas of the curriculum and their lives. Students using this method of knowledge construction come to conclusions through an active engagement of materials. This method applies the constructivist tenets of learning through active engagement and developing individual understanding through differentiation. The main focuses of each active learning lesson are discussion, material engagement, writing, reading, and reflection (Bonwell, 1991). Active learning places the onus for developing instructional experiences on the teacher, whereas the following two theories/methods ask students to define and direct the course of their learning.  
          Inquiry-based Learning (IBL) builds from active learning to include questioning strategies as the main way of developing learning experiences. IBL encompasses several pedagogies, like the Socratic Method. Instruction is based entirely on student interest and ability as learning evolves from student questions and discussion. Students develop problems and together plan out ways to solve problems with each taking a role in the process. Teachers act as facilitators to student understanding by utilizing hierarchical questioning as a tool to lead students to their own conclusions (Thomas, 2000).  One of the more well-known Inquiry-based pedagogies is Discovery Learning.

Discovery Learning, a theory attributed to Jerome Bruner, has as its basic tenet that learning is best derived from self discovery with little to no definitive explanations by others. This method is informed by inquiry to access prior knowledge and then uses that knowledge to extend understanding through play, exploration, and experimentation in order to solve a meaningful problem. Specific guidelines of using Discovery Learning as a teaching method involve introducing a topic, requiring students to propose an area of learning and data collection, hands-on learning, developing solutions to the problem proposed, explaining the solutions, and identifying further issues to be worked on. In this way students are responsible for their learning and that learning is reflected in the world outside of the classroom. (Dean, 2006) 

Project-based Learning is a mix of the other constructivist-based pedagogies but includes a greater emphasis on Vygotsky’s scaffolding and integrating the curriculum. In this strategy integrated learning takes place around an open-ended question and a project designed to resolve the question. The focus of PBL is on the process of designing, creating, and presenting a product that has a real impact and value to their lives. Problems must be challenging (scaffolding), to ensure that new knowledge is being gained, and require collaboration to solve. Students may use the scientific method to plan and conduct investigations with each student having a role to play that fits his/her needs. Reflection is also central to Project-based Learning as a means for students to make relevant connections to enhance their overall schema. Also, PBL emphasizes the importance of community in students learning, specifically involving area experts in informing students of the reasonableness of processes and conclusions for their projects. (Intel, 2004) 
Each of these constructivist methods/strategies/theories has important effects on the learner.  Students in most constructivist classrooms are responsible for the course and scope of their learning.  Each takes on an active role in their education and should be continually challenged to think critically and make decisions.  Proponents of Constructivism claim many additional benefits to learners, which include increased attendance and higher academic gains than other methods (Intel, 2004). In the following section some of the most significant research has been summarized.   

Research on Constructivist-based Teaching Methods
There have been many studies conducted which compare progressive/ constructivist teaching methods with more traditional, teacher-directed, methods and favor the former. The most extensive of all the studies completed on constructivist based learning methods was conducted by the RAND Corporation from 1995 to 1999 (ELOB, 1999). Evaluating programs based on standardized test scores, this study focused on nine new school designs implemented by the government after taking over low performing schools, one of which was the Constructivist (PBL) Expeditionary Learning Schools. 

Using data from the three schools of this model in Iowa and specifically, how the more than 1,000 combined students performed the Iowa Basic Skills Test during the first three years since inception in comparison to student scores before entering. At one school student scores had improved from “well below average” to the district average. The scores from the remaining two schools moved from “well below” to “well above” in every curricular area. Gains in reading ranged from 15% to 90% while other district schools remained the same. After four years, EL schools scored above average in almost every area. Overall, the ELOB publications reported that 9 of 10 schools demonstrated significant improvement in academic achievement test scores (ELOB, 1999, Thomas, 2000).

Further research into these same schools by the independent research company, Academy for Educational Development (AED), conducted and reviewed research that was focused on school climate and student motivation. Throughout the first three years of the Expeditionary Learning Schools, AED evaluated ten schools by using the qualitative tools of interviews, observations, and analysis of teacher generated reports. The concluding report stated that the constructivist learning schools saw high motivation on the part of teachers and students, an attendance rate of above 90%, which was a significant increase (of 10%-20%) over the schools before the new model was implemented,  disciplinary action was also found to be unusually low in all the schools. (ELOB, 1999). 

In another study, 59 science students in seventh grade took to their school computers to participate in a problem-based curriculum on CD-ROM. Another 38 students were taught a problem-based curriculum on paper and the rest of the students acted as a control group that received a more traditional directed-instruction teaching method. All were fairly evenly split in terms of gender and were randomly assigned into their groups. The goal of the study was to determine which methods of learning would work better for these students. On third party assessments the students who learned by the problem-based curriculum outperformed the control group, but that there was negligible difference in outcomes between the paper-based or computer-based learners.  (Williams et al., 1998) 

In a 1994-1997 study comparing student achievement in Math, two high-school equivalent populations were studied, one from a Traditional learning school and the other from a Constructivist (Project-based) school.  Both schools had similar populations. In the traditional teacher-directed school, Math was taught as a whole-group, the classes worked from textbooks using many premade worksheets, students were tracked according to achievement, and tests were administered on a biweekly basis.  At the constructivist school students worked on projects, some of which were developed by the students, they worked in groups or independently, and they were given choice in how they conducted their math learning. 300 students participated in the long-running study that looked at achievement on standardized testing, capability through a variety of assessment tools, and attitude based on questionnaires. In the end there was much data collected and a variety of conclusions were drawn. One conclusion was that student achievement was higher at the constructivist school, with the most impressive gain being that three times as many students passed the high-school exit exam. Student and teacher attitude toward math was also shown to be better and, most significantly, the constructivist approach garnered a more useful and flexible understanding of math, while the traditional group had a static, procedural understanding. The implication being that the former concept of mathematical ideas would have more practical applications  (Boaler ,1997, 2006). 
Criticisms of Constructivist Pedagogies

There are vast numbers of studies that tout the effectiveness of constructivist learning theory, but also many that do not. In research conducted by Sweller, Van Merrienboer and Paas, among others, it was found that learners new to the problem-solving approach sometimes had negative reactions and became frustrated. This led to the coining of the term “cognitive load” to describe the discomfort of adjusting to too many new concepts in a short amount of time. Though learners eventually adjust and no longer experience cognitive load, it has been suggested that explicit teaching with examples and particular use of scaffolding should be utilized in introducing new learners to the process. (Sweller et al., 1998).

An advocate of Constructivism as a learning theory, Richard Mayer, is an outspoken critic of methods that focus on active learning as being solely based on student discovery. He makes a good point with many salient examples that guided discovery is necessary to induce cognitive activity rather than behavioral activity. Much time can be lost if students are not adequately guided, by questioning or example, to the correct path for the learning they are engaging in. (Mayer, 2004)
Conclusion


The history and evolution of the constructivist learning theory is a celebration of minds melding with practice.  Though it is unequivocal that there is no one perfect learning theory or method that will work universally, there is a great amount of evidence that suggests benefit in Constructivism. More studies on long-term affects of this style of learning should be conducted and development of teacher preparedness programs that instruct teachers in this teaching methodology should be implemented. For, just as our classrooms are a melding of different people so should our practice incorporate good learning strategies and theory. All educators should research and develop their own understanding of Constructivism and the methods that have evolved from it.  
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