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Course Objectives:

This is an introductory survey course intended primarily for first year graduate students in the Learning Sciences.  Its purpose is to introduce students to basic concepts and findings of cognitive theory and research relevant to the Learning Sciences, with specific focus on how these concepts and findings apply to formal and informal educational contexts. The course also serves to familiarize students with the culture and practice of the conduct and reporting of research in the Learning Sciences so that they can begin to participate effectively in research endeavors. It familiarizes students with the research activities of many of the Learning Sciences program faculty and demonstrates how their particular activities relate to the field as a whole.

Requirements:

1a. Assigned Readings and Class Contribution
                              


Each week students will be expected to have read the assigned material and to actively participate in class discussions. It is important that students read the following materials, in their entirety, before the first class meeting (i.e., before Tuesday, September 24th):

· Bransford, J. D., Brown, A. L., & Cocking, R.R. (Eds.). (1999). How people learn: Brain, mind, experience, and school. Washington, DC: National Academy Press.

· Norman, D. A. (Ed.). (1981). Perspectives on cognitive science. Hillsdale, NJ: L. Erlbaum Associates. (Chapters 1, 2, & 11).

· Singleton, Jr., R. A., & Straits, B. C. (2004). Approaches to social research (3rd ed.). New York: Oxford University Press. (Chapters 1-3).

This is a lot of material, particularly because there are many other things going on at the beginning of the school year, so it is important that you set aside sufficient time to complete these readings. These pre-course readings are assigned so that you all come to the first day of class with some shared knowledge of the foundations of the Learning Sciences. This particular material will not be discussed in depth during the first class, but it will serve as a useful resource and guide for the entire course.

1b. Weekly Assignments
                                  
 

One of the goals of the course is to develop your ability to critically evaluate research and theory. Beginning with the second week of class, you will be asked to submit weekly assignments based on the week’s readings. The assignments will take two forms: discussion questions sets and reaction papers.

Discussion question sets comprise two substantive questions that arise from the week’s readings. Question sets are to be developed collaboratively by self-organizing groups of three or four, and students should try to work in different groups as often as possible. The questions should reflect an understanding of the central ideas of the readings and should be focused on important theoretical claims. After questions are submitted to the Blackboard course website, students should read through and leave a message identifying which question (besides those developed in their own groups) they would like to see discussed in class.

Reaction papers should be brief individually prepared intelligent analyses of a claim relating to a central idea from one or more of the week's readings or from class discussion. These assignments are intended to help you improve your academic writing skills. Reaction papers need not be more than one or two pages in length (remembering that sometimes less is more). Reaction papers will not be graded, as their primary purpose is not evaluative. They are instead intended to serve as formative learning experiences. However, you will be penalized if your effort is not deemed to have been a serious one or if you fail to turn them in by the due date. 

Discussion question sets must be posted on Blackboard no later than 5pm on the Sunday before each class, and all students must vote for their favorite question no later than midnight the Monday before each class. Reaction papers must also be posted on Blackboard no later than 12:00pm on the Thursday after the class for which they are assigned. Please refer to the assignment schedule in this syllabus for the exact schedule. No credit will be given for any assignment submitted after the deadline. As with all writing for this course, every assignment should be carefully composed. Writing standards for this course are very high and there is no excuse or allowance for sloppy work. All written assignments must be written in American Psychological Association (APA) style. Nothing should ever be submitted without first being reviewed thoroughly for errors of content and form.

2a. Short Papers                                                                                                                                                  
            

Over the course of the quarter, students will be expected to submit three short papers, each 4-5 pages in length. The first is due by the beginning of Class 2 on October 2nd. This paper should address the question: Having read How People Learn, speculate as to why people are smarter than animals, if indeed you agree that they are.
The second short paper, due before class on October 16th, and the third short paper, due November 6th, should each treat a (different) topic from the seven short-paper topic options listed below. These papers should be grounded in relevant literature from (and beyond) the course. It is quite likely that one of these two short papers will form the kernel of your final paper. Be sure to always write your papers on the prescribed topic, rather on some other, remotely related or unrelated topic.

Again, remember, all papers for the course must be in APA style—the field’s standard. Short papers will be graded based on a writing rubric to be handed out during the first class session. There are a few resources available at Northwestern to help students improve their writing. We encourage you to take advantage of these.

2b. Short-paper Topics 

In some cases, the class session that covers material related to a topic comes after the specified due dates for the short papers. If you choose to write about one of those topics, you should read the relevant material ahead of time so that you can meet the due dates for the short papers. 
1. What are some important interrelations among similarity, analogy, and transfer of learning?

In thinking about learning we have to think about basic cognitive processes on the one hand and practical applied processes on the other. For example, one might suggest that remote transfer can arise only when the new context is analogous to the old context, that close transfer arises only when the new context is relatively similar to the old context, and that when the new context and old context are identical the question of transfer does not arise at all. Discuss.
2. What defines “teacher quality”? How might one assess it?

In a recent analysis of teacher quality the Illinois Research Council examined teacher quality in the state using the following measures as indicators: the teacher's ACT score when entering college; the competitiveness of the college attended by the teacher; the teacher's score on the Illinois Basic Skills test; and whether or not the teacher is teaching on an emergency credential. (For more information, see the reports at: http://ierc.siue.edu/iercpublication.asp.) What would a learning scientist see as the pros and cons of these as measures of teacher quality? What other constructs might a learning scientist suggest as important aspects of teacher quality? How might a learning scientist assess these?

3. What is the relationship between motivation and the design of artifacts or learning environments?

Taking the perspective of a major theoretician (for example, Deci & Ryan, Dweck, Eccles, or Lepper), discuss how such a perspective might influence the design of a particular artifact or environment (i.e., a museum exhibit, a piece of educational software, a cooperative environment such as a “jigsaw classroom”). Also discuss whether you think that, in designing such an artifact or environment, paying too much attention to motivation might sometimes compromise learning.

4. How can social networks inform us about organizational practice?

Social networks characterize relationships among agents (such as individuals or subgroups within organizations). How can properties of social networks be used to understand practices and routines in organizations? 

5. What can we learn about learning by considering the learning that takes place outside of schools?

It might be argued that the current formal schooling system is anachronistic and inadequate to meet the learning needs of today’s world. Much learning takes place outside of school systems—apart from learning that occurs in the world in general, learning also occurs in the home, workplaces, libraries, museums, and in after-school contexts, and through different media (television, the internet, books). It is not obvious that the way that people learn is the same in these different contexts or through these different media. Discuss.

6. Is design research scientific and rigorous? Ought it be?

According to a 2002 report from the National Academy of Sciences (Shavelson & Towne), an important principle of "scientific" research in education is "posing significant questions that can be investigated empirically." Some might argue that this is a feature of design research​—that design researchers do pose significant questions. Alternatively, one might argue that the generation and testing of conjectures are neither empirical nor systematic in design research. But even if this criticism is valid, perhaps it is not a fair or reasonable standard to which to hold design research. What do you consider to be the most defensible position on this issue, and why?

7. What are important differences between understanding written and oral language?
There are many differences between how people understand written and oral language. For example, with written language, a reader can go back and reread, but in understanding spoken language, such backtracking is often not possible (but compare a conversation with a friend to listening to a lecture). Discuss what you think might be some key differences in the underlying processes involved in understanding written versus oral language. 

3a. Final Paper                                                                                                                                                   


Between October 29th and November 12th you will meet with one of the TAs to discuss the topic you plan to pursue for your final paper. Following this discussion, you will have an opportunity to submit a proposal to the instructors outlining the chosen topic—in particular, its “what, why, and how” aspects. If you submit such a proposal, feedback will be provided to help guide your work on the final paper.

Once you have settled on an approved topic, the teaching team will help direct you to other relevant literature. While a full literature review is not expected, it is important that the final paper show evidence of familiarity with the main literature related to the topic. In addition, your paper should reflect ideas and opinions that you have developed while conducting your research for it.

Papers should be modeled on papers such as Shavelson, Phillips, Towne, and Feuer (2003), which has been assigned for Class 10 or Rapp and van der Broek (2005) which has been assigned for Class 4. It is important to remember that the key criterion is not length, but the content and clarity of the analysis.

· A complete draft of the full paper is to be submitted electronically to both TAs by 9:30 am on Tuesday, November 20th.

· The final copy is due by 5:00pm on Tuesday, December 4th.

· The length of the final paper should be 15 to 20 pages—double-spaced, using 12 point font, and 1” margins. APA style and formatting should be used throughout.

· The short paper rubric should serve as a guide to help you write this paper.  However, this paper should be a culmination of all that you have learned about academic writing throughout the quarter. As such, it will be evaluated according to a higher standard.

3b. Final Paper Presentation


The last class sessions, which might run beyond the normal class time, will be devoted to conference-like panel discussions of each topic. Exactly how each panel will be configured will be determined based on the distribution of student papers across topics. However, each presentation will last about 10 minutes, with additional time allocated for general discussion. Panel members will be expected to meet ahead of time in order to plan the panel, including selecting a chairperson and arranging the order of presentations. All presentations should be presented using PowerPoint slides.

4. Required Texts

· Bransford, J. D., Brown, A.L., & Cocking, R.R. (Eds.). (1999). How people learn: Brain, mind, experience, and school. Washington, DC: National Academy Press.

· For PhD students only, APA Style Manual, 5th Edition. (see also http://www.wooster.edu/psychology/apa-crib.html#Examples)
· Course packet of weekly readings

The course packet will be available from the Learning Sciences Program Assistant in Annenberg, Room 201. 

Grading

Grading is a way of providing feedback about the quality of your work. In addition to a letter grade, most assignments will also include written feedback to help you understand your progress in meeting the standards expected of LS graduate students. Work will be graded and returned in a timely fashion to help you monitor your progress. 

Weekly assignments and class contribution: 15%

Short papers: 25%

Final paper: 40%


Final paper presentation: 20%

The grading scale for this class is:

	A
	Excellent

	A-
	Very good

	B+
	Good

	B
	Acceptable

	B-
	Barely acceptable

	C
	Poor

	F
	Failure (no credit)


Schedule and Weekly Readings and Assignments

Class 1, September 25: Introduction: What are the cognitive and learning sciences?

Cognitive Science is the study of intelligence in humans and artifacts, including perception, action, language, thinking, and reasoning. Such different manifestations of intelligence are what enable people to engage in activities as disparate as recognizing a voice over the telephone, understanding a novel, driving a car, explaining ideas to other people, remembering a route or an event, and choosing a mate. Cognitive processes are essential to each of these activities; indeed, they are essential to almost everything we do. The learning sciences are that part of cognitive science concerned specifically with human learning and the conditions that foster and/or impede it.

Material to read for Class 1:

· Bransford, J. D., Brown, A. L., & Cocking, R. R. (Eds.). (1999). How people learn: Brain, mind, experience, and school. Washington, DC: National Academy Press. 

· Norman, D. A. (1981). Perspectives on cognitive science. Hillsdale, NJ: L. Erlbaum Associates. (Chapters 1, 2, & 11).

· Singleton, Jr., R. A., & Straits, B. C. (2004). Approaches to social research (3rd ed.). New York: Oxford University Press. (Chapters 1-3).

Class 2, October 2: Making sense of our world: The role of representations

Dialogue with: David Uttal

Humans think, imagine, perceive, or engage in various other intelligent activities in the service of understanding and functioning in their world. When they do this they are generally applying operations to mental content. This mental content has to be about something, and this means that we have to represent in our minds (and ultimately, in our brains) the things that mental content are about. The question of how things and processes outside minds can be represented inside minds (or machines, for that matter), so that minds (or machines) can “do” things with them, will be a focus of this session along with considerations about how such representations develop.

Material to read for Class 2:

· Pitt, D. (2004). Mental representation. Stanford Encyclopedia of Philosophy. http://plato.stanford.edu/entries/mental-representation/.
· Anderson, J. R. (2000). Cognitive psychology and its implications (5th ed.). New York: Worth Publishers. (pp. 151-165).

· Matlin, M. W. (2001). Cognition (5th ed.). Fort Worth: Harcourt College Publishers. (pp. 236-256).

· Wilson, M. (2002). Six views of embodied cognition. Psychonomic Bulletin & Review, 9(4), 625-636.

Assignments this week:

· First short paper

· Question set

Class 3, October 9: Deriving new knowledge from old: Similarity, analogy, metaphor, and transfer 
Dialogue with: Dedre Gentner

Learning generally involves building on what we already know in the sense of reassembling existing concepts into new combinations. Learning can also occur when previously learned skills and problem solutions are successfully applied in new contexts. This is the issue of transfer. It raises important questions about what makes one situation, context, or problem similar to another, and about the nature and role of analogy and metaphor in learning. In this class, we discuss these topics, all of which relate to similarity, and explore some of the underlying cognitive issues. 

Material to read for Class 3:

· Gentner, D., Loewenstein, J., & Thompson, L. (2003). Learning and transfer: A general role for analogical encoding. Journal of Educational Psychology, 95(2), 393-408.

· Ortony, A. (1975). Why metaphors are necessary and not just nice. Educational Theory, 25(1), 45-54.

· Lobato, J. (2006). Alternative perspectives on the transfer of learning: History, issues, and challenges for future research. The Journal for the Learning Sciences, 15(4), 431-449.

· Vosniadou, S. (1989). Analogical reasoning as a mechanism in knowledge acquisition: A developmental perspective. In S. Vosniadou & A. Ortony (Eds.), Similarity and analogical reasoning. New York: Cambridge University Press.

Assignments this week:

· Written reaction paper

· Question set

Class 4, October 16: Cognition and Culture

Dialogue with: Edd Taylor & Doug Medin 

Learning is about the acquisition of new concepts, so a key issue concerns the general principles that govern the formation, maintenance and change of concepts. However, when we study cognition across different cultures we find variation in some of the most fundamental cognitive processes (e.g. judgments of similarity). The knowledge structures and language that individuals acquire through their participation in their culture contribute in important ways to concept formation and to the way in which they conceptualize the world. In this class we will consider some of the ways that culture can influence how concepts and categories are formed.


Material to read for Class 5:

· Rogoff, B. & Chavajay, P. (1995). What’s become of research on the cultural basis of cognitive development? American Psychologist, 50(10), 859-877.

· Medin, D. L., Unsworth, S. J. & Hirschfeld, L. (2007). Cultures, Categorization and Reasoning. In S. Kitayama & D. Cohen (Eds.), Handbook of Cultural Psychology. Guilford. 

· Taylor, E. (in press). The purchasing practice of low-income students: The relationship to mathematical development. 

Assignments this week:

· Second short paper 

· Question set

Class 5, October 23: Language, Comprehension, and Reading

Dialogue with: David Rapp & Louis Gomez 

Reading comprehension involves not only decoding written symbols, but higher-level processes that use syntactic (structural), semantic (meaning), and pragmatic (contextual) information to construct a coherent mental representation of what the text conveys. Studies of comprehension often focus on these higher-level processes during reading as well as on later recall of what was read. This distinction has been central to both theoretical discussions and methodological approaches to understanding reading comprehension. This class will focus on what is meant by "comprehension", how it is measured, and on some of the differences between good and poor readers.

Material to read for Class 4:

· Pearson, P. D. & Hamm, D. N. (2005). The assessment of reading comprehension: A review of practices - past, present, and future. In S. G. Paris & S. A. Stahl (Eds.), Children's reading comprehension and assessment. Mahwah, NJ: Erlbaum, p. 13-69.

· Rapp, D. N. & van den Broek, P. (2005). Dynamic text comprehension: An integrative view of reading. Current Directions in Psychological Science, 14, 276-279.

· Gomez, L. M. & Gomez, K. (in press). Reading for learning: Literacy supports for 21st century work. 

Assignment this week:

· Written reaction paper

· Question set

Class 6, October 30: Cognitive and other perspectives on organizational practice

Dialogue with: Jim Spillane & Jeanette Colyvas

Cognitive science has traditionally been concerned with learning and knowledge acquisition in individuals. But in recent years researchers have also begun to focus on how groups of people—organizations and communities—learn. Collective knowledge is embodied in rules and procedures, rituals, artifacts, and organizational memory. The goal of this class is to begin to understand how these perspectives help us conceptualize practices in organizations. 
Material to read for Class 6:

· Resnick, L. B. & Spillane, J. P. (in press). From individual learning to organizational designs for learning. In L. Verschaffel, F. Dochy, M. Boekaerts, & S. Vosniadou, S. (Eds.) Instructional psychology: Past, present and future trends. Sixteen essays in honour of Erik De Corte (Advances in Learning and Instruction Series). Oxford: Elsevier.

· Frank, K. A., Zhao, Y. & Borman, K. (2004). Social capital and the diffusion of innovations within organizations: The case of computer technology in schools. Sociology of Education, 77, 148-171.

· Colyvas, J. A. & Powell., W. W. (2006). Roads to institutionalization: The remaking of boundaries between public and private science. Research in Organizational Behavior, 27, 305-353.

· Guimerà, R., Uzzi, B., Spiro, J., & Amaral L. A. N. (2005). Team assembly mechanisms determine collaboration network structure and team performance. Science, 308, 697-702.

Assignments this week:

· Third short paper

· Question set

Class 7, November 6: Affect, motivation, and learning

Dialogue with: Wendi Gardner

Affect (roughly, emotion) and motivation clearly have an impact on what is learned, how well it is learned, and on why and when it is learned. In this class we will discuss some of the ways in which affect and motivation influence learning. We will discuss the nature of motivation and how it relates to initial engagement and to continued persistence at a task. We will also discuss the way in which affective states interact with ability beliefs and influence achievement. 

Material to read for Class 8:

· Molden, D. C. & Dweck, C. S. (2006). Finding "meaning" in psychology: A lay theories approach to self-regulation, social perception, and social development. American Psychologist, 61(3): 192-203.

· Ortony, A., Norman, D. A. & Revelle, W. (2005). Affect and proto-affect in effective functioning.  In J.M. Fellous & M.A. Arbib, Who needs emotions: The brain meets the machine. New York: Oxford University Press. (first 17 pages)

· Ryan, R. M. & Deci, E. L. (2000). Intrinsic and extrinsic motivations: Classic definitions and new directions. Contemporary Educational Psychology, 25, 54–67.
· Wigfield, A. & Eccles, J. S. (2000). Expectancy–value theory of achievement motivation. Contemporary Educational Psychology, 25, 68–81.

Assignments this week:

· Question set
Class 8, November 13: Cognitive foundations of effective teaching

Dialogue with: Michelle Reininger & Penelope Peterson

Certainly, an understanding of how people learn can inform how best to teach.  For example, teachers need to attend to their students’ prior knowledge as related to the subject matter domain to be learned/taught. Further, in constructing an explanation, a teacher must understand the nature of the query upon which the explanation will be built as well as know the range of examples and representations available in the disciplinary domain. Teachers also need to be able to diagnose and monitor the ongoing development of each student’s thinking. In this class, we will consider these and other factors that cognitive and learning scientists suggest are related to effective teaching.

Material to read for Class 7:

· Shulman, L. (1986). Those who understand: Knowledge growth in teaching. Educational Researcher, 15(2), 4-14.

· Peterson, P. L., Fennema, E. & Carpenter, T. P. (1991). Teachers' knowledge of students' mathematics problem-solving knowledge. In Advanced in Research on Teaching (Vol. 2): JAI Press Inc. 49-86.

· Grossman, P., Schoenfeld, A., & Lee, C. (2005). Teaching subject matter. Darling-Hammond, L. & Bransford, J. (eds.) Preparing teachers for a changing world: What teachers should learn and be able to do. San Francisco: Jossey-Bass. 201-231.

Assignments this week:

· Written reaction paper

· Question set

Class 9, November 20: How do we build empirically validated theory in the Learning Sciences?

Dialogue with: Jelani Mandara & Brian Reiser 

From a historical perspective, one of the triumphs of cognitive science was that it was able to transcend the methodological constraints of individual traditional disciplines and adopt research methodologies that were driven by the problem rather than the discipline. However, from the perspective of the Learning Sciences, it could be argued that a cost associated with this eclecticism is that the resulting research is methodologically promiscuous and lacks “scientific” rigor. Some people suggest that an unfortunate consequence of this is that the research methods employed in the Learning Sciences have become increasingly less scientific. In this class we will discuss questions relating to expectations about and the standards for research in the Learning Sciences.

Material to read for Class 9:

· Shavelson, R. J., Phillips, D. C., Towne, L., & Feuer, M. J. (2003). On the science of education design studies. Educational Researcher, 32(1), 25-28.

· The design-based research collective (2003). Design-based research: An emerging paradigm for educational inquiry. Educational Researcher, 32(1), 5-8.

· Collins, A., Joseph, D., & Bielaczyc, K. (2004). Design research: Theoretical and methodological issues. The Journal of the Learning Sciences 13(1), 15-42.

Assignments this week:

· Final paper draft

· Question set

Class 10, November 27: Designing technologies for learning

Dialogue with: Uri Wilensky & Justine Cassell

In any artifact, even subtle differences in design details can provoke radically different understandings of the artifact and its purpose. In designing learning artifacts, such issues are particularly important because these artifacts are intended to help people gain some “correct” understanding of content. Cognitive, affective, and cultural variables have an important effect on the intelligibility and thus the nature of interaction with the designed artifacts. This class discusses how researchers use what is known about, especially, the cognitive components of learning to inform the design process. 
Material to read for Class 10:

· Cassell, J., Tartaro, A. (in press) Intersubjectivity in Human-Agent Interaction. Interaction Studies.

· Wilensky, U. & Reisman, K. (2006). Thinking like a wolf, a sheep, or a firefly: Learning biology through constructing and testing computational theories—an embodied modeling approach. Cognition and Instruction, 24(2), 171-209.
Assignments this week:

· None!

Classes 11, Thursday, December 6th (9:30am – 2pm) and Tuesday, December 11th (9:30am – 2pm): Final presentations

Note that although subject to revision, these sessions are scheduled for longer than usual. Please mark your calendars accordingly.

Assignment Calendar

The assignment calendar below provides an overview of the assignments you will be required to submit throughout the quarter. Please plan your schedule accordingly and allow enough time for each assignment.

As elaborated at the beginning of the syllabus, there are two types of weekly assignments:

Reaction papers are brief individually prepared essays, two pages long, embodying a claim that either challenges or supports a central idea from one or more of the week's readings or from classroom discussion. When writing the reaction papers, you should anticipate and address potential counter-arguments to your claim.

Discussion questions sets are two substantive questions that should reflect your understanding of the central ideas of the readings and should be focused on important theoretical claims or practical issues relevant to the readings. Question sets are developed collaboratively in groups of three or four students.

Discussion question sets must be posted to the LS 403 Blackboard site no later than 5:00pm on the Sunday before class, and question voting no later than 12am the Monday before class. Reaction papers must be posted to Blackboard no later than 12:00pm on the Thursday after class. No credit will be given for assignments submitted after these deadlines.

Topics and instructions on the three short papers and the final paper can be found in the beginning section of the syllabus.

	Class Date
	Assignment Due Date
	Assignment Type

	Class 1: Sep. 25

Introduction: What are the cognitive and learning sciences
	N/A
	N/A

	Class 2: Oct. 2 

Making sense of our world: The role of representations
	Sept. 30, 5 pm

Oct. 2, 9:30 am 
	Group discussion questions 

First short paper 

	Class 3: Oct. 9

Deriving new knowledge from old: Similarity, analogy, metaphor, and transfer 
	Oct. 7, 5 pm 

Oct. 11, 12 pm
	Group discussion questions 

Reaction paper 1

	Class 4: Oct. 16

Cognition and Culture
	Oct. 14, 5 pm 

Oct. 16, 9:30 am
	Group discussion questions 

Second short paper

	Class 5: Oct. 23

Language, comprehension, and reading
	Oct. 21, 5 pm 

Oct. 25, 12 pm
	Group discussion questions 

Reaction paper 2

	Class 6: Oct. 30

Cognitive and other perspectives on organizational practice
	Oct. 28, 5 pm

Nov. 1, 12 pm
	Group discussion questions

Reaction paper 3

	Class 7: Nov. 6

Affect, motivation, and learning
	Nov. 4, 5 pm 

Nov. 6, 9:30 am
	Group discussion questions 

Third short paper

	Class 8: Nov. 13

Cognitive foundations of effective teaching
	Nov. 11, 5 pm 
	Group discussion questions 

	Class 9: Nov. 20

How do we build empirically validated theory in the Learning Sciences? 
	Nov. 18, 5 pm 

Nov. 20, 9:30 am
	Group discussion questions

Final paper draft

	Class 10: Nov. 27

Designing technologies for learning
	Happy Thanksgiving Weekend!

	
	Dec. 4, 5 pm
	Final paper

	
	Dec. 5, 12 pm
	PowerPoint files for panel presentations

	
	Dec. 6, 9:30 am

Dec. 11, 9:30 am
	Class presentations
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