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INTRODUCTION

How is it possible that Social Studies teachers can expect students to learn roughly two-thousand years of historical events and their implications on present day in the span of one high school semester?  When all is said and done, what value does learning about past history and its implications have if it can not be recalled by the student the next day, a week from today, or even years from when it was first “learned?”  Psychologists and neurologist have conducted numerous studies that have shed light on cognitive function, including the creation of memories.  How long-term memories are stored and later retrieved is increasingly important for Social Studies teachers to understand.  If teachers can arm themselves with methods of teaching that support the creation of long-term memory storage, then it is assumed that they can become more successful at teaching students in a way that is conducive to knowledge retention.  Thus, the purpose of this review is to provide information describing how the brain operates, referred to as cognition, how the operation of the brain affects the teaching of the Social Studies, and to propose an area within cognition and the Social Studies that is in need of further research development
DEFINING COGNITION AND METACOGNITION
Sensory, short-term (working), and long-term memory

The human brain is an information processing system that continuously sorts and stores incoming data.  This information processing system is made up of several key components known as sensory memory, short-term or working memory, and long-term memory that work together to sort and store information. Bruning, Schraw, and Norby (2011) have described this process where:


“sensory memory in this framework refers to initial perceptual processing that identifies 
incoming stimuli. Information that has been processed in sensory memory is then passed 
to short-term memory, where it receives additional meaning-based processing.  Information that is relevant to one’s goals is then stored indefinitely in long-term memory until it is needed again” (p. 15).
New information is continuously entering sensory memory to be discarded or moved to short-term memory.  Sensory memory can only hold visual information for approximately a half second and auditory information for approximately four seconds (2011).  Therefore, it is important that educators make students aware of where to focus their attention during lessons in order for students to gather what information is important.  Zull (2006) warns that since sensory memory gathers data, “it is important to realize that sensing does not immediately lead to understanding.  The data fed into the sensory neocortex are just that: data” (p. 5).  
Data or information that is deemed important will then move to the student’s short-term or working memory.  Studies have shown that information in working memory can be quickly lost and that the capacity of working memory is limited to five to seven meaningful chunks of information (2011).  Due to the large nature of information in the learning of Social Studies, Peter Lee (2005) has suggested that a framework for learning Social Studies “avoid overloading students with information” (p. 68) by giving them a method for organizing information through concepts. Concepts allow students to “clump information in meaningful ways that allow students to handle the long-run in history rather than becoming overwhelmed by a mass of detail” (p. 69).  Clumping or chunking is one way that educators can overcome the capacity limitations of working memory.  There have been studies that show working memory and classroom performance can be improved through training.  St. Clair-Thompson, Stevens, and Hunt (2010) conducted a research study that “explored the effects of memory strategy training on children’s working memory and classroom performance ability” (p. 212).  The study involved two groups of primary school children with one group acting as the control and the other group receiving memory strategy training for one hour a week for six to eight weeks using a game called Memory Booster.  Memory strategy training involves using memory strategies such as rehearsal, visual imagery, devising stories, and grouping information that is to be remembered.  Before the children began using Memory Booster, both groups were tested on their digit (recalling a sequence of numbers), block (recalling a sequence tapped on blocks), and listening (recalling the final word of a sequence of sentences) recall abilities.  The students were also tested on classroom tasks that involved following directions and on standardized tests.  The initial tests did not significantly differ between the two groups of children.  However, the final results, “revealed that Memory Booster lead to significant improvements in working memory” (p. 212) with significant improvements in listening recall task as well as improvements in classroom tasks.  Therefore, memory strategy training can become a “method for overcoming working memory deficits and related learning difficulties,” (p. 213) but the researchers noted that training has not been shown to significantly improve standardized tests performance related to reading and mathematics.
By giving information in working memory meaning and organization, information can then be moved to long-term memory.  Information can also move to long-term memory through the repetition and rehearsal that takes place in working memory.  There are three types of knowledge in a person’s long-term memory.  Bruning, Schraw, and Norby (2011) define declarative knowledge as “factual knowledge” (p. 38), procedural knowledge as “knowing how to perform certain activities” (p. 38), and conditional knowledge as “knowing when and why to use declarative and procedural knowledge” (p. 38).  The encoding of this knowledge becomes an important factor in its retrieval.  
Encoding and retrieval

Information can be encoded into the information processing system in a number of ways according to Bruning, Schraw, and Norby (2011).  Maintenance and elaborative rehearsal are both methods of encoding information.  Maintenance rehearsal deals with the rote memorization of information whereas elaborative rehearsal connects meaning from previous learning to the information to be encoded.  “Emotions are a critical source of learning and can be engaged through music, games, stories and analogies, role modeling, classroom rituals and customs, celebrations, debates, and student reflections” (Pigge, p. 239).  Placing imagery with information to be learned is another powerful encoding tool.  Various mnemonic strategies, such as the first-letter method, can also help learners to encode information.  More difficult information can be encoded through the activation of prior knowledge and the use of metacognitive strategies that involve the learner thinking about how they think and learn (2011).  

The retrieval of information is tied very closely to how the information was first encoded and “variables such as which cues are present at retrieval and how learners have practiced retrieving information have powerful effects on what is remembered and utilized” (Bruning, Schraw, & Norby, 2011, p. 90).  Jensen (1998) recognizes that the “retrievability of newly created memories depends on many factors: rest, emotional intensity, context, nutrition, quantity of associations, matching states, and learned pathways” (p. 4).  Sensory associations are another powerful way to increase recall and teachers should also remember to “create powerful beginnings and endings in teaching and learning” (Pigge, 2002, p. 240).  Research has shown that knowledge that is retrieved is done so through reconstructive memory (2011).  This means that reconstruction errors, such as students believing that Christopher Columbus was the first to believe and discover that the world was flat, during retrieval can occur and most often do.  
Metacognition’s role in learning

Metacognition is the overarching control system for the brain’s information processing model.  Metacognition allows students to understand how they learn and make changes to support their learning.  Lee, Lim, and Grabowski (2010) conducted a study in February of 2010  to see if “generative learning strategy prompts or generative learning strategy prompts with metacognitive feedback positively affect learners’ self-regulation, the quality of overt use of generative learning strategies, and learning performance” (p. 632).  Generative learning strategies are used to help learners generate knowledge by making meaningful connections.  For example, some strategies include note taking, creating hierarchies, and summarizing.  The participants of the study were undergraduate students enrolled in various majors.  The results revealed that receiving generative learning strategy prompts with metacognitive feedback showed improved self-regulation, use of generative strategies, and thus learning performance improved overall.  However, the group not receiving metacognitive feedback only showed improvements with their use of generative strategies.  Lee, Lim, and Grabowski’s study is important to the discussion of metacognition because it shows that learning can be enhanced with the use of metacognitive strategies.  The results of the research study show that learners that actively engage in self-regulation improve their overall learning performance.  The use of generative learning strategies also supports how learning is enhanced through the use of strategies that help learners to create meaning. 
Other factors that influence learning

Jensen (1998) has identified environmental factors, both physical and emotional, that can also influence learning.  To account for emotional environmental factors, Jensen suggest that educators “provide an outlet for emotional expression,…reconnect learners with one another,…(and) reconnect learners with the content” (p. 2).  To account for physical environmental factors, educators can make sure that classroom temperatures are comfortable, allow for movement throughout the daily schedule, and inform students of proper nutrition.  Prigge (2002) sees teaching students about proper nutrition as “the most direct and easy way for your students to positively affect their brainpower” (p. 237).  According to Prigge, teachers can also manage environmental factors by using music to “affect pulse, blood pressure, muscle tension, and brain waves” (p. 238).  Using music can also “improve learning and memory, actually slowing down brain waves and increasing optimum functioning” (p. 238).  Physical environmental factors also directly affect the learning process for students.  With this understanding of how the brain works, concerning memory creation, this review will now focus on how cognition and the teaching and learning of Social Studies are and should be interconnected.
COGNITION AND THE SOCIAL STUDIES

If teachers are taught to understand the brain’s functions, before entering a classroom, why is it that they all do not apply their study of the brain to classroom practice?  For example, in the Social Studies classroom, lecture style direct instruction must be abandoned for more constructivist approaches.  Bruning, Schraw, and Norby (2011) see that “learning is a constructive process where knowledge is created and re-created on the basis of previous learning” (p. 37).  Now that psychologist and neurologist know more than ever about how the mind works, including the creation of memories, Social Studies teachers must begin using this information in their lesson development.  How long-term memories are created and stored is increasingly important for Social Studies teachers to understand.  If teachers can arm themselves with methods of learning that support the creation of long-term memory storage, then they can become more successful at teaching students in a way that is conducive to knowledge retention.  Social studies teachers can apply psychological and neurological research regarding cognition and metacognition to their every day classroom instruction to ensure that students are generating knowledge and retaining information for later use. 

Social Studies educators have been aware that knowledge creation is the key to learning history for many years.  Social Studies is not just about the rote memorization of dates, places, names of rulers, etcetera, Social Studies is about connecting with the past.  In the mid-1870s, Mary Sheldon Barnes “challenged the traditional memorization and recitation methods by pioneering an inductive, inquiry approach” (Monteverde, 1999, p. 18) known as the “source method.”  Sheldon defended and encouraged use of primary sources so students could “construct their own knowledge, conclusions, and interpretations of the past” (p. 18).  Her lessons and textbooks forced students to use critical thinking in order to actively engage with the past.  Using her approach to understand history supports what is now known about how the brain can learn through active engagement, the construction of knowledge and meaning, and the use of critical thinking.  

Whelan (2006) also supports knowledge construction and the use of historical sources in the learning of history.  He asserts that “in most cases, students studying history are merely expected to consume the conclusions of others, and not produce any knowledge or meaning for themselves” (p. 41).  His view of learning history also supports cognition because he believes classroom instruction should include complex critical thinking, but that teachers must also emphasize past that pertains to students’ present lives.  Connecting to students’ present lives allows students to make meaningful connections to their learning and therefore more likely to process and retain the historical information being taught.  

There are Social Studies teachers that embrace instructional practices that are far removed from memorization and therefore support cognition.  Vansledright (2001) offers a look at two very different approaches to teaching Social Studies.  Nancy Todd’s teaching method is one approach that Vansledright offers.  She had been teaching for only six years and would use source materials to help students construct personal views of Abraham Lincoln.  Her students would have to answer investigative essay questions about Lincoln by building their arguments based on evidence.  Todd models for her students how to construct historical arguments that are supported by evidence.  Many of her students would grumble about the hard work and difficulty of her course, but secretly enjoyed the challenge and opportunity to use their minds in Social Studies for task other than those involving memorization.  Todd’s students not only learned the historical background behind Abraham Lincoln but were also allowed and required to critique it.  In comparison to her coworkers’ students, Todd’s “consistently do somewhat better on the standardized multiple-choice test items” (p. 11).  This is possibly because Todd is using many practices that support cognition in her classroom to teach history.  She uses modeling, critical thinking, and knowledge construction.  This is causing her students to create more elaborate understandings of history.  

Jada Kohlmeier (2004) is another educator that realized the need for cognitive support in her Social Studies classroom.  She was becoming discouraged that her students did not see the value of learning history and decided to do something about it.  To change this view of history, Kohlmeir had her students become historical detectives by practicing three aspects of historical thinking: knowledge, significance, and empathy.  She would begin by having students situate themselves in the position of women from history by journaling.  In one situation, she had students imagine that they would be able to interview a Russian peasant that was living during the rule of Josef Stalin.  The journal activities would interest the students enough to read the primary sources written by the historical figures while completing a guided reading web.  Students would then question and discuss the documents through a seminar.  Kohlmeier would then have students respond to a writing prompt by using quotes from the primary document to support their position.  Lastly, students would have to reflect on the decisions they made throughout the assignment completions.  Kohlmeier’s method of teaching historical thinking through the use of primary documents was also supporting student cognition.  Students were able to connect to history in an emotional and direct way by journaling to scenarios that involved them personally.  Her lessons also incorporated critical thinking because students had to actively analyze the documents and discuss them with classmates.  Students then had to use the documents to support their writing responses.  Kohlmeier’s method for teaching historical thinking required the students to look at the documents several times in different ways.  Therefore, the information was entering the student’s working memory multiple times in many different ways and would ultimately help a student to store these historical events into their long-term memory.  Her lesson structure is a perfect example of how cognition and the teaching of Social Studies can and should work together.  
Studies are currently being conducted in the Social Studies field to see how students process decision making and analyze historical documents and other materials using a think aloud approach.  Wineburg (1991) conducted one such study that compared the analysis of primary documents by expert historians and novice high school seniors.  Both groups were shown primary documents and pictures that depicted the Battle of Lexington that took place between the British and the Patriots at the start of the American Revolution.  The goal was for each person to gather a clear understanding of what happened on that morning.  Overall the historians did extremely better with identifying terms, ranking pictures, and citing proof in documents that related to the paintings.  This expert/novice comparison provided historians with a deeper understanding of where secondary students are, with respect to historical thinking, versus expert historians.  Studies such as the one conducted by Wineburg can provide a look into the minds of students and further advance the understanding of how the brain works with the learning of Social Studies.  Social Studies educators can use these studies to help in their development of lessons that foster metacognition and student use of heuristics in their learning of history such as corroboration, sourcing, and contextualization.  In Wineburg’s study, the use of heuristics allowed the historians to resolve contradictions, see patterns, and make distinctions among differing types of evidence so that they could establish warrant and determine validity.   

Other research suggests using “mindtools” when teaching Social Studies that supports cognition.  Peter Lee (2005) says:

“if students are to go beyond helpless shoulder shrugging in the face of contested histories, they must have an intellectual toolkit that is up to the task.  There is a certain danger that “toolkit” implies something overly mechanistic, so that it is simply a matter of applying the tool to get the job done…What is meant is that some tasks are possible only if certain tools are available, and in this case the tools are conceptual.  Students need the best tools we can give them, understanding that enable them to think clearly about, for example, what kind of evidence is needed to support a particular kind of claim or what questions are being addressed in completing accounts” (p. 70).  
Bain (2005) “suggest ways teachers might design history-specific “tools” to help students do history throughout the curriculum.  These modest cognitive tools-“mindtools”-provide useful ways to help students grapple with sophisticated historical content while performing complex historical thinking and acquiring substantive knowledge” (p. 181).  These tools consist of “visual prompts, linguistic devices, discourse, and conceptual strategies that help students learn content, analyze sources, form historical problems, corroborate evidence, determine significance, or build historical arguments” (p. 203).  These “cognitive tools help students engage in sophisticated historical thinking” (p. 203).  Jensen (1998) lists other strategies that teachers can use that support cognition.  For example, Jensen feels that “teachers have to make sure students get feedback from multiple sources; peer editing, discussions, student-generated rubrics, answer sheets, pair-share, video or audio taping, predictions, journal writing, outside speakers, or reference materials” (p. 4).  He also suggests “increasing the quantity of associations,” and the need for “elaboration to strengthen the original contact” (p. 4).  These strategies can easily be put to use in the Social Studies Classroom and applied to curriculum creation and instruction.
FUTURE DIRECTIONS FOR RESEARCH

Research Proposal


The review of literature on cognition seems to suggest that more conducive learning takes place when educators account for and make efforts to support student cognition, but very little research exist that supports the assumption that supporting student cognition in the Social Studies classroom is beneficial to the learner.  It would certainly be valuable for psychologist, neurologist, and Social Studies educators to have data to support this assumption so that it can be more seriously pursued as a basis for future lesson development in the Social Studies.  Therefore it is beneficial to conduct further research into cognition and the Social Studies by specifically determining if the Social Studies teaching practices, which align with cognition, improve a student’s memory and therefore learning of history? 
Methods

The first step in conducting a research study that would show whether or not aligning Social Studies teaching practices with cognition can improve a student’s memory and thus learning of history, would be to develop a curriculum for Social Studies teachers to follow.  The curriculum developers would consist of an expert team of psychologist, neurologist, Social Studies educators, and historians.  This team would need to develop a step by step curriculum that Social Studies teachers could use to ensure that the study would reveal consistent results.  The step by step curriculum would also ensure that the teachers chosen to participate in the study would use similar, if not exact, instructional practices and teaching strategies aligned with research about cognition.  Teachers would then be chosen to participate in the study that teach the same history classes, have similar student populations, and similar teacher experiences with regard to number of years in the field, beginning teacher education, and professional development.  Once the teachers were chosen to participate in the study, they would be required to complete training in the curriculum developed by experts for the purpose of the study.  This training would need to take place over the two month summer break, daily for a minimum of four hours per day.  Teachers would need to be given the opportunity to practice using the curriculum lessons and strategies to ensure a solid foundation and understanding of the concepts to be put into practice.  Not every teacher chosen would participate in the intensive curriculum training.  They will serve as the control group for the study.  However, researchers will observe the classroom practices of these teachers to make note of any activities or lessons that happen to support cognitive research.  Likewise, researchers will observe the teaching practices of the curriculum trained teachers to check on the continual use of the developed curriculum and thus provide assistance and further support and training if needed.

Throughout the school year, assessments on the topics covered by the teachers will be given to the students in both groups.  A comparative analysis will be conducted to see how the assessments from the group of students with a teacher that completed the curriculum training score compared to the group of students with teachers that continue to use their original teaching style.  At interval periods throughout the year, students will complete assessments while using the think aloud approach.  This means that students will take the assessments while speaking aloud their thinking process and choice for selecting assessment question answers.  These think aloud assessments will be recorded for future analysis.  In this way researchers can better understand why students select answers that they do and related to their understanding of the material.  This will allow researchers to note if students are guessing or truly understand the topic being covered.  At various times throughout the school year, researchers will also conduct interviews with students from all groups to allow them to reflect on their learning and the lessons that they are experiencing in their Social Studies class.  

At the end of the study, teacher observations, assessment data, student interviews and reflections will be used to show whether or not cognitive teaching strategies have a significant affect on the memory and learning of history.  

CONCLUSION

Further research in the field of cognition and the teaching and of Social Studies is needed to determine if a learning connection exist between the two.  A deeper look at the field, by conducting future studies, could provide Social Studies teachers with the information and research needed to begin creating curriculum that supports what the experts know about cognition.  The literature in this review suggest that meaningful learning must take place, regardless of the subject, if a student can ever be expected to store data in their long-term memory.  It is only through encoding information into the long-term memory that it can be retrieved for future use and even then retrieval is not a guarantee.  Many strategies have been listed that teachers can incorporate in their instruction of Social Studies to help students increase their likelihood of encoding.  Until research is available that verifies the deep connection between cognition and the teaching and learning of Social Studies, teachers can begin implementing the strategies mentioned throughout this review to help them assist their students in learning history.  
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