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ABSTRACT 

This study was focused on what students remembered about five 

middle school science tasks when they were juniors and seruors in high 

school. Descriptions of the five tasks were reconstructed from available 

artifacts and teachers' records, notes and recollections. Three of the five tasks 

were "authentic" in the sense that students were asked to duplicate the 

decisions practitioners make in the adult world. The other two tasks were 

more typical school tasks involving note taking and preparation for a quiz. 

All five tasks, however, involved use of computers. Students were 

interviewed to examine what and how well they recalled the tasks and what 

forms or patterns of recall existed. Analysis of their responses indicated that 

different kinds of tasks produced different levels of recall. Authentically 

situated tasks were remembered much better than routine school tasks. 

Further, authentic tasks centered on design elements were recalled better than 

those for which design was not as pivotal. Patterns of recall indicated that 

participants most often recalled the decisions they made, the scenarios of the 

authentically situated tasks, the consequences of their tasks and the social 

contexts of the classroom. Task events, in other words, appeared to form a 

framework upon which students consfructed stories of the tasks. The more 

salient the events, the richer the story, the deeper and more detailed the recall 

of the task. Thus, authentic tasks appeared to lend themselves to creating 

stories better than regular school tasks and therefore such tasks were recalled 

better. Implications of these patterns of recall are discussed with respect to 

issues of school learrung and assessment. 
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CHAPTER ONE 

INTRODUCTION 

This study focused on what eleventh and twelfth grade students 

remembered about five tasks they completed when they were in eighth grade. 

The analysis was directed especially to the question of whether different kinds 

of tasks produced different types and levels of recall. 

What people learn in schools and how they learn it is not orUy a 

concern expressed in the professional literature of teachers and educational 

researchers, but it has become the topic of presidential campaigns and 

national debates in the popular press. The cover story of a recent issue of U. 

S. News and World Report (Toch & Daniels, 1996) described the opposing 

views of Theodore Sizer and E. D. Hirsch about schools, curriculum and 

educational reform. The central question in the debate was: what should 

people know and be able to do when they graduate from high school and how 

can they best get there? 

Although the article was in a fall, 1996, magazine, the issues and the 

arguments are not new. Ted Sizer began describing his vision for schools and 

curriculum with the publication of Horace's Compromise in 1984 (Sizer, 

1984); E. D. Hirsch published his Cultural Literacy: What Every American 

Needs to Know not long after (Hirsch, 1987). But the battle rages on a decade 

after each joined the fray. Each side of the debate has schools that follow their 

precepts and each claims to have evidence that their model is the correct one. 

Within these large scale pictures of schools are detailed descriptions of 

the sorts of knowledge and school tasks most likely to bring about the best 
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learning. Hirsch feels he can define a canon of knowledge that each citizen in 

Western society should possess and believes that structured recitations and 

challenging written exams are the best way for individuals to accximulate that 

knowledge. Sizer, on the other hand, feels that the exact content people leam 

is not as important as being able to find and use knowledge while grappling 

with complex problems. Content, in this case, is a tool in the production of 

exhibitions of knowledge and thinking. 

An implicit assumption within both models is that the short term 

effects each describes: higher standardized test scores for Hirsch or creative 

exhibitions of knowledge for Sizer, last long beyond the school year into later 

life. Each one claims, in other words, that the kinds of tasks they support 

create better learning. 

But what effects, really, do different school tasks have beyond short 

term, easily assessable knowledge? This is a question I have grappled with for 

nearly twenty years as a teacher and curriculum developer for middle and 

high school science classes. It is a question that all teachers worry about at one 

time or another: do our students really remember much of what they 

accomplish beyond the time of the test? 

I have participated in conversations among teachers of various grade 

levels which seem to suggest that "no" is the answer to this question. Middle 

school teachers often wonder what is being taught in elementary schools 

because their students appear to "know so little", high school teachers, in 

tmn, despair "how little is learned by students in middle schools". These 

conversations frequently leave teachers frustrated because they know what 

they tried to teach their students. They are then left with the problem: if our 
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students cannot remember what we taught them beyond one year (or one 

month!), then we have to think about either what we are teaching or how we 

are teaching. 

I have been especially involved in this question as a faculty member at 

a new high school, the first one in our district, and as a senior science teacher 

in the district. The primary foci of high school faculty discussions, as we 

create and refine a new, four year, sequenced curriculum, are questions about 

which sorts of content, school tasks and assessments will best lead to deep, 

lifelong learning. Additionally, we are as a district, at the time of this writing, 

evaluating and rewriting our K-12 science cimriculum to create a more 

effective sequence of science experiences and assessment tools. 

Research looking into the question whether students remember what 

they are taught in school long after they leave suggests the answer to the first 

question is "yes". It seems former students can remember some things such 

as Spanish vocabulary words (Bahrick, 1984), algebra concepts (Bahrick & Hall, 

1991), and specific names and concepts (Conway, Cohen & Stanhope, 1991) 

quite well several years after we leave school. But the other question: 

whether some tasks lead to better recall than others is, as yet, unanswered, 

and is the subject of this investigation. 

An answer to the question about the recall effects of different tasks 

would require information about tasks that occurred in the past as well as 

information about what students remembered about those tasks. Realizing 

that I had much of this kind of information and could get the rest led to this 

study. 
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Briefly, there were several academic tasks, taught four arid five years 

before the time of this study, that I could reconstruct from field notes and 

interviews with the teacher who taught them. Most of the students who did 

the tasks were still available for interviewing, so I could see what they 

recalled about the tasks, the pattern of their recall and the depth of their recall. 

The Original Tasks 

In 1989,1 was teaching eighth grade science in a suburban middle 

school in the Southwest United States and worked closely with a colleague in 

planning and teaching. Excited by the work of Brown et al. (1989) in situated 

cognition - the notion that the knowledge students actually leam is co-

produced by what they do along with the content - and Doyle's (1983,1986) 

work on academic tasks - how different characteristics of classroom activities 

focus student cognition - we decided to gradually change our curriculum to 

simulate the thinking and decisions of applied scientists. We wanted our 

students to leam science by using science. We had students, with the aid of 

computer simulatioris we created, simulate the decisions of natxiral resource 

managers, architects and horse breeders (Draper & Swanson, 1990). Many of 

the simulations incorporated elements of design: that is students were asked 

to design a product, such as a new state park or a solar house, using the 

science content of the course. 

We developed our own system dynamics computer simulations (see 

Draper & Swanson, 1990; Draper & Barwell, 1992; Draper, 1994 for detailed 

desCTiptions of the use of system dynamics models in classrooms). The 

models simulated the decisions and consequences applied scientists would 
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experience in the adult world. Our use of computer simulations, with the aid 

of a community activist, eventually attracted the attention of Apple 

Computers Corp., and we became a study site for the Apple Classrooms of 

Tomorrow Program®. This meant that each of our classrooms were 

permanently filled with fifteen student computers and one teacher computer. 

In 1990, the school district was awarded a long term grant from the 

Waters Foundation, which I initially directed, to promote the use of system 

dynamics and computer modeling in schools. I was released from classroom 

teaching duties to serve as a mentor to teachers, simulation creator, and 

curriculum developer to the middle school and to the entire school district. It 

was during this time that the curriculum being investigated in this study was 

fully developed by my colleague and I and taught by my colleague. I had a 

direct hand in creating the simulations and curriculum, but I was not the 

teacher. The 1990-1991 and 1991-1992 academic years are the specific years 

investigated in this study. 

The assessment of many of these tasks were "authentic" or 

performance assessments (see Brown et al., 1989 and Wiggens, 1989) in the 

sense that the students were assessed by how well they were able to design a 

product that fit within certain performance specifications. If a design did not 

fit the specifications, students were able to consider their current design a 

work in progress or practice. Students with designs that did not meet 

specifications were then required to thiiik about the problems of their design, 

using the course content, and redesign to meet the specifications. There were 

no tests, in a traditional sense, over the content being used. Being able to use 
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the content to complete the task successfully was evidence enough for 

learning. 

Not all of the subject matter was convertible to design tasks either due 

to time constraints or to the nature of the content. For example, applied 

scientific decisions about DNA base pairs had not yet occurred at the time of 

the curriculum development. When we could not convert a subject area to a 

design task we either stayed with traditional tasks we had used in the past or 

modified those tasks to utilize computer and laser disk technology. Some of 

these tasks used the computer to generate data (such as population sizes over 

several years) for later use, some used the computer to deliver direct 

instruction (such as how the body systems work) either with the aid of laser 

disk technology or with hypertext. As the nature of the task varied from 

design to data generation to knowledge dispension, the role of the teacher, the 

resources available to students and the discourse among students shifted. 

Design tasks appeared to create a commuiuty of learners sharing their 

practices or different approaches to solving the same task. Students designed 

in collaborative pairs, and other students as well as formal reference materials 

were considered resources to help in the design process. All of the students in 

the class were working on the same task, but there were multiple designs and 

variable time frames operating in the classroom at one time. Students 

themselves decided when the design was complete enough to be handed in. 

The teacher's main role was to help students clarify their options and 

decisioiis. 

Data generating tasks also created a community of learners, but the 

community focused on the processes for generating the data rather than on 
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the products themselves. For such tasks, the products were also much more 

uniform across students than the design tasks, but the decisions were nearly 

as varied. Although students worked in pairs and other students were used 

as resources, few text materials were used during the generating phase of the 

task. The analysis of the data (forming theories about the inheritability of 

specific traits in race horses based upon the ratios of race results of offspring 

for example) was not available from sources other than the teacher. The 

teacher's role in this task was to decide when enough data was gathered, then 

lead the class in the analysis. 

Knowledge gathering or content centered tasks occurred in a multi

task environment with as many as six tasks going on at once. There was little 

to no cross-task discourse since the tasks were often very different: some were 

computer aided knowledge gathering tasks, some were traditional, hands-on 

science laboratory tasks, some were text reading and question answering tasks. 

Students worked through a task package in pairs, but there was little problem 

solving and the information could just as easily been taken from a textbook. 

Therefore it can be said that a community of learners was not developed 

during the time these tasks were completed. The teacher's role during this 

task was to answer direct content questions when they arose, or to clarify 

specific concepts. 

Five Years Later 

The students who completed the tasks described above were in high 

school at the time of the study in the spring of 1996 and I was back in the 

classroom teaching high school science. The 1990-1991 eighth graders were 
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seniors; the 1991-1992 eighth graders were juniors. During the time of the 

study I was the science teacher for many of the students who had been in the 

eighth grade classes while I was directing the grant project. Two of the senior 

students (from the earlier age group), were casually remarking, one day, about 

how much they enjoyed science and how much they learned during their 

eighth grade year. I pressed them on what they actually did leam. They began 

to talk about one of the design tasks and the decisions they had made during 

that task. They then moved on to the consequences of those decisions upon 

their design. When I asked them what they thought their teacher was trying 

to get to leam by completing the task, they very accurately recounted the 

science concepts of the design task. 

I was struck, at the time, by the pattern of their recall: decisions, then 

consequences then concepts. This was the same pattern of recall I observed 

when I interviewed students one year older than these students when we 

were making a videotape for the grant project six years earlier (Draper, 1994). 

The students in the videotape also recalled the decisions they made first, then 

recalled the consequences of those decisions before recalling the science 

concepts of the simulations. The likelihood that the kind of task had a 

relationship to wrhat and how people recalled what they did during a task 

appeared to be rich research problem. The availability of the information was 

a research opportunity to answer one of the long standing questions I and my 

colleagues had had for years. 

The Focus of the Inquiry 

This study looked at the recall fifteen students had about five academic 

tasks they completed five years prior to the research. Specifically it 
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investigated what the students recalled of the academic tasks, how they 

recalled them and how well they recalled them. The recall of the students 

were analyzed using three theoretical frames: 1) academic tasks, which looks 

at the nature of school work: its products and processes, its degree of 

ambiguity and risk, the worth of the work for the term report card grade and 

the type of work - whether it is a memory, opinion, understanding or design 

task (Doyle, 1983); 2) situated cognition, which looks at the authenticity of 

tasks: how closely the use of knowledge by students compared to uses by real 

world practitioners of the knowledge (Brown et al., 1989); and 3) story, which 

examines how the development of stories within the minds of the people 

organize what they know into lasting frameworks of practices (Carter, 1993; 

Gudmunsdottir, 1991). The nature of these three frames and their relation to 

the study are detailed in the review of the literature in the next chapter. 
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CHAPTER TWO 

A REVIEW OF THE LITERATURE 

There are four topics which have a direct bearing upon the design and 

execution of this study. The first and most important body of research for this 

study centers around the notion of academic task and its role in focusing 

student cogrvition. The second topic, situated cognition and situated learning, 

focuses on the role of social situations and contexts on learning. Student 

recall and memory forms the third topic, leading from broad research on 

recall to the fourth topic, the nature, use and recall of stories. These four 

topics form the framework for this chapter. 

Definitions of Task 

Academic tasks - the things we have students do with content in 

classrooms - form the treatments we create in schools (Doyle, 1983). In other 

words, tasks are the basic interventions schooling makes in children's lives. 

Academic task also serves as a useful analysis tool in understanding 

classroom processes (Doyle, 1990). Looking for tasks within fast moving 

classroom events and recognizing the relationship between task, student 

cognition and learning is a powerful research framework (see Doyle, 1993; 

Doyle and Carter, 1989). 

Academic task, as a unit of analysis in educational research has a 

variety of definitions, each representing different theoretical frames. The 

definition used in this study comes primarily from the classroom processes 

work of Doyle (1983,1986,1991) and Doyle and Carter (1989). 
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Two other widely used theoretical frames for looking at classroom 

processes, and hence different definitions of academic tasks in classrooms, are 

the sociolingvdstics frame as typified by the work of Bloome and Green (1984), 

Cazden (1976,1986), Mehan (1979) and Lemke (1989,1990) and the 

sodocultural frame as typified by Cole (1983,1990), Mehan (1989), Newman et. 

al (1989), Panofsky, John-Steiner and Blackwell (1990), Roth (1992,1994a, 

1994b), Roth and Bowen (1995) and Tudge (1990). 

Sociolinguisitics Definitions of Tasks 

The sociolinguistics frame looks at classroom conditions and events 

through the language of the classroom - who says what, when, to whom and 

why. Through very detailed discourse analysis, these researchers hope to 

make sense of social interactions and from there, classroom processes and 

student learning. 

Jay Lemke clearly described the theoretical frame in 1989 when he said 

"discourse analysis provides a specific focus in looking at the functional uses 

to which teachers and students put forth language in the classroom...this 

encompasses how teachers and students make sense of and to one another 

and how with language they make sense of texts and their subject-matter 

content," (p. 136). 

In this frame, academic tasks consist of the ever-changing meanings of 

terms and concepts currently on the floor in classroom discussions. "Talk-

on-task' is what leads to learning," (Lemke, 1989 p. 140). The task may evolve 

word by word as students leam what to say, how to say it, when to say it and 

to whom (Lemke, 1989). 



20 

Two examples from the field exemplify how this happens. Lemke's 

opening chapter of his book on discourse within high school science classes 

(1990) describes how the task evolves within the first two minutes of a 

chemistry class. The task shifted from narrowly understanding electron 

orbitals to understanding proper rules of discourse to being able to talk in the 

language and syntax of scientists. Although the task was emerging from the 

conversation between a teacher and a class of students, the task was firmly 

under the control of the teacher at all times. 

Likewise in O'Cormer and Michael's investigation of revoicing and 

academic task (1993), the definition of task appeared to alternate between 

specific content, classroom discourse rules, and class-wide self-regulation and 

metacognition. O'Cormer and Michael studied the classroom discourse of 

two teachers. They paid special attention to the way that a teacher's restating 

or revoicing of student language facilitated student attention to the task and 

helped maintain classroom order. Task, in this analysis, was students 

interpreting the flow of meaning in the classroom conversation and 

participating in that constructed meaning. 

Clearly, this conception of academic task focuses more on the patterns 

of teaching and classroom dialog than on what students actually do with the 

knowledge either during the discussion or once the classroom discussion is 

over. 

Sociocultural Definitions of Tasks 

A broader conceptualization of task, while utilizing much of the 

sociolinguistics research in the formulation of classroom events, is the 
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sociocultural frame. This field, called by various names: situated learning 

(Lave 1993, Lave & Wenger, 1991), situated cognition (Brown, Collins & 

Duguid, 1989) and sociocultural, sodohistorical or sodo-historical-cultural 

learning (Moll, 1990, Newman, Griffin & Cole, 1989; Wertsch, 1994), owes 

much of its theoretical bases to the work of Lev Vygotsky (1978, 1987). 

Wertsch (1994) contends that "sociocultural" is the preferred term to 

"cultural-historical" or sodohistorical" or "sodo-historical-cultural" because 

it is based upon the idea of mediated action which occurs in a sodal situation 

embedded within a culture. He also prefers the term because it releases the 

field from disciplinary overtones (rejecting the notion that it sounds too 

sociological and anthropological) and allows the research to become less 

reliant on a psychological perspective that could, in the long run, limit the 

field. 

The central tenet of this theoretical lens on learning and social context 

contends that knowledge is always situated within a context of practice, and 

that the practice or activity co-produces what is learned (Brown et al., 1989). 

Knowledge, as Lave and Wenger (1991) contend, rather than something that 

resides solely in the individual mind, is a tool of a community of practice, 

and learning is enculturation - a process of becoming a full partidpant in the 

community. 

Wertsch (1990), contrasting a sociolinguistic approach to research with 

a sociocultural approach contends that language is but one form of mediated 

action and that mediated action (in all of its forms) must be the basic unit of 

analysis of sodocultural research. In this seiise, the dassroom actions and 

interactions between students, teachers and dassroom activities as agents for 
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changing student participation structures, are the pieces that constitute the 

task being investigated. 

Tudge (1990), for example, investigated peer collaboration on a 

Piagetian balance beam task as it relates to the zone of proximal development. 

Panofsky et al. (1990), studied the acquisition of classification concepts by 

elementary students. Newman et al. (1989) created a set of similar tasks in a 

variety of settings to examine how learrung with similar tasks changed across 

social contexts. 

For many of the investigations in this field, "task" refers to "a set of 

actions, the goal of which is prespedfied by the psychologist along with a set 

of constraints that must be honored in meeting that goal," (Newman et al., 

1989 p. 18). In other words, tasks in this research tradition are experimental 

interventioris, not the normal course of classroom activity plarmed for the 

development and leanung of children. 

But the sociocultiiral conception of task is undergoing some evolution 

as it is used a research tool. Newman et al. (1989) discovered their initieil 

defiiution of task (just cited above) was incomplete when they attempted to 

have students complete the "same task" (a Piagetian combinations and 

permutations task) in different settings. The settings consisted of in-class 

with adult guidance, in-class without adult guidance, and two out-of-class 

situations. One of their findings was to suggest that: 

tasks are strategic fictions [author's italics] that people use as a way of 

negotiating an interpretation of a situation. They are used by 

psychologists and teachers as well as children to help organize working 

together. As researchers we will fail if we set out to specify "the task" 



23 

or even the set of tasks in a particular situation of learning and 

development. What we can try to specify are the sets of 

understandings that are currently being negotiated as the specific task 

goal and constraints change in order to accommodate cognitive growth 

(p. 135). 

While this definition of academic task has become broader than the 

narrow psychological or linguistic one described previously, a lack of a full 

appreciation of how tasks are embedded in the on-going school year or in 

report card accountability structures is revealed when Newman et al. (1989) 

discounted the data from a few assessment sessions with students because 

they did not take the sessions seriously. 

For the four tests in between, there is evidence that some groups 

shared answers among groups members, some groups had access to the 

main unit chart (a different format but from which the answers could 

be derived), and some children fooled around using the glue as lipstick, 

mixing contents of answer envelopes and pasting answers on in 

patterris relevant to other forms of play activity. Thus, we report here 

on the first and last tests only." (p. 121) 

To contrast the two conceptions of task: what Newman et al. threw out 

as noise, Doyle would have found central to understand contexts. 

When sociocultural research uses a more ethnographic or ecological 

approach than a psychological approach, as in the work of Rogoff (1981,1994) 

or Mehan (1989) the definition of task broadens and begins to include 

assessment and grading situations as well as student generated products to be 

handed in. In fact Mehan built his definition of task in his study of 



24 

microcomputers in classrooms (1989) around many of Doyle's descriptions of 

academic task described in the following section. 

Academic Tasks and Classroom Processes 

A unif)dng theoretical concept in the sociocultural research is that 

situated activity is a central mediating factor in learning (Brown et al., 1989; 

Lave 1993; Lave & Wenger, 1991; Moll, 1990; Newman et al. 1989; Roth, 1992, 

1994a, 1994b; Roth & Bowen, 1995; Wertsch, 1994). Certainly then, the activity 

of students must be the central orgariizing framework in classroom situations 

(Doyle, 1991). 

Doyle's definition of academic tasks (Doyle, 1983,1986,1991; Doyle & 

Carter, 1989) was derived from sociocultural research on learning: 

The concept of "task" has its roots in anthropology, sociology, and 

cognitive psychology (see Bossert 1979; Dawes 1975; Erickson 1982; 

Laboratory of Comparative Human Cognition 1978) and is used to refer 

to the way in which work, and thus cognition, is organized or 

structured in a particular setting (Doyle, 1991 p. 58). 

Academic tasks are the structures and events that generate students' 

activity in classrooms be they lectures, class discussions, worksheets, 

laboratory exercises, text reading or algorithms, math problems or any other 

information problem solving operation (Doyle & Carter, 1989). But, it is not 

merely the assignments the students are given by their teachers that define 

academic tasks, but, more importantly, the ways the tasks are enacted in the 

classroom - the "dynamic process in which content is produced and 

transformed continuously," (Doyle, 1991 p.72). This dyiiamic process nearly 
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always involves complex conversations and may involve some degree of 

negotiations and redefinitions of tasks between students and teachers. The 

negotiations and redefinitions of tasks are especially prevalent in non-

familiar tasks that contain some degree of ambiguity and risk (Doyle & Carter, 

1989). 

Academic task can be thought of as a gestalt of four components: 

1. A product, such as a completed lab report or a worksheet of math 

problems. 

2. The operations or procedures used to produce the product, such as 

reading the chapter to answer the questions, or mix the chemicals to 

observe and record the color changes. 

3. The resources used to follow the operations to produce the product, 

such as field notes, other students, the internet. 

4. The significance or "weight" of the task, or how much the task 

counts towards the term grade (Doyle, 1986). 

The number of different academic tasks may be too large to count, but 

some general classes of tasks have been identified. This classification is based 

upon the "presumed cognitive processes or operations that are required to 

accomplish tasks," (Doyle, 1991 p. 66). Doyle (1983), created a framework that 

distinguished tasks along two dimensions: ambiguity and risk. Those tasks 

that were low in ambiguity and low in risk were considered memory or 

reproduction tasks such as spelling tests; those that were low in ambiguity but 

higher in risk were routine or algorithm tasks that generate reliable answers 

such as arithmetic or grammar exercises; those tasks high in ambiguity but 

low in risk were opinion tasks such as reactions to a poem; those tasks high in 
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both ambiguity and risk were understanding tasks such as word problems in 

math, original research in science or comprehension reading of new passages. 

Doyle and Carter (1989) classified tasks along a dimension of worth, 

either in terms of points towards a term grade or in terms of time spent on 

the task. Major assigrunents were those that contributed, in the classrooms 

studied, to one fourth of the term grade or used more than ten percent of the 

class time; minor assigiiments consisted of one-day assignments and quizzes; 

exercises were brief (ten to twelve minute) assignments for a daily grade. 

One central component of academic tasks is that they are classroom 

group events. Because one of the immediate demands upon teachers is to 

maintain classroom order and the cooperation of students, they often utilize 

academic tasks that generate classroom order. Familiar tasks, especially 

memory or routine tasks, because they easily lead to successful student 

participation, are the most widely used tasks in classrooms (Doyle, 1983). 

When teachers create tasks with a higher degree of ambiguity or risk than 

students are used to, then a certain amount of disorder results and students 

invent strategies for managing and negotiating the task with the teacher. 

These negotiations - the "curriculum in motion" (Doyle, 1991) - strongly 

modifies what the real task ends up being (Doyle, 1983). In this sense, many 

tasks carmot be understood as they ui\fold, but only "retrospectively after 

work on the task is completed," (Doyle, 1991 p. 61). 

Obviously, this conception of task is much broader than the other two 

conceptions reviewed thus far. As Doyle (1991) pointed out, his defiiution of 

academic task differs even from those used by ethnographers studying teacher 

designed curricula in a non-intervention settings. He contends that those 
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conceptions refer to much smaller units of analysis. The definition of 

academic tasks used here is much broader in that it encompasses entire 

lessons, sequences of lessons (Doyle, 1991) and how those lessons fit into the 

flow of events that constitute a school term. 

If academic tasks are situational structures that organize student 

cognition, then they frame both pedagogy and curriculum. To understand 

the learned curriculiun - the situated cognition of the student, then the task 

enacted with respect to that curriculum must be described (Doyle, 1991). 

According to Doyle and Carter (1989), "The study of tasks, then, provides a 

way to examine how students' thinking about subject matter is ordered by 

classroom events," (p. 130). 

Situated Learning and Cognition 

This body of research has its historical roots in the theoretical and 

experimental of Lev Vygotsky (1978,1987). It uses Vygotsky's theories as 

lenses to study the social, cultural and historical contexts of learning, but not 

with as narrow a research focus as educational psychologists use (see 

Gallimore and Tharp, 1990; Hedegaard, 1990; McNamee, 1990; Panofsky et al., 

1990; Smagorinsky, 1994; Tudge, 1990). Instead of utilizing an experimental 

methodological approach to focus on special parts of Vygotsky's theories, this 

research is much more ethnographic in its methodology and its research 

agendas. This is more of a cross-cultural cogrutive anthropology corpus than 

a psychological one. 

Several cross-cultural cognitive studies have been completed which 

look at the role that culturally embedded practices and participation structures 
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mediate learning (see Cole, 1987; Lave and Wenger, 1991; Rogoff, 1994). These 

studies, in a sense, extend the findings of A. R. Luria's pioneering cross-

cultural research (1979). Luria found that people with a least some Western 

educational experience classified things differently (they were more likely to 

use taxonomic relationships than functional ones) and were able to converse 

in a logical syllogism instead of basing their discourse purely on personal 

experience. 

In a persuasive criticism of Luria's work. Cole (1990) explains how 

recent cross-cultural cognitive research makes up for the shortcomings of 

Luria's methods. Today's research is "grounded in an analyses of culturally 

organized activities," (p 103). In other words, it is context specific and the 

context is the cultvuradly and situationally mediated activity of the research 

participants. 

Jean Lave and Etienne Wenger, in a book entitled Situated learning: 

Legitimate peripheral participation (1991), investigated learning in 

communities of practice other than schools. In case studies of several 

learning communities ranging from Central African tailors to Mayan 

midwives to pilots on American naval vessels to Americcm meat cutters, they 

examined closely the nature of learning, apprenticeships and membership in 

a community of practice. 

The function of learning, they contend, is to provide a means for 

gaining full membership in a community of practitioners. The legitimate 

peripheral participation in the title describes the status of an apprentice. The 

apprentice is participating in the community through working and learning 

the practice of the community. Working and learning are not two separate 
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parts of development, but "people, actions and context... are one theoretical 

unit" (Lave, 1993 p. 7). The participation is legitimate in that apprentices have 

been accepted by "old-timers" to work in the community, and the apprentices 

are learning not only the knowledge and practices of the community but the 

language and manners of it also. The participation is peripheral in the sense 

that the apprentices are not full members of the community yet; they are not 

yet able to take part of the process of defining the community. 

Learning then, is an enculturation process. As apprentices complete 

the tasks given them by their mentors, they learn what it is that the 

community does and how it defines and creates successful practice. Often, the 

apprentices first task is to add the finishing touches on to a nearly firished 

product. Through successful practice, participation becomes less peripheral 

and closer to full participation. 

Lave expanded on the complex relationship of learning and activity 

and participation structures in her introduction to a book edited by Lave and 

Seth Chaiklin, Understanding practice: Perspectives on activity and context 

(1994). The book was a compilation of papers presented in a conference on 

the situations of learning. 

Situated activity always involves changes in knowledge and action (as 

Keller & Keller, this volume, argue) and "changes in knowledge and 

action" are central to what we mean by "learning."....We have come to 

the conclusion, as McDermott suggests (see also Lave & Wenger, 1991) 

that there is no such thing as "learning" sui generis, but only changing 

participation in the culturally designed settings of everyday life. Or, to 

put it the other way around, participation in everyday life may be 
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thought of as a process of changing understanding in practice, that is, 

lean\ing. (pp. 5-6) 

Clearly, Lave sees learrung and changing practices within a community 

as one entity. If learning and participation are so inextricably linked, then it is 

not enough to merely "add" theories of situations on to existing cognitive 

theories, but rather, any activity creates learning (Lave, 1994). 

A more promising alternative lies in treating relations among person, 

activity, and situation, as they are given [italics the authors] in social 

practice, itself viewed as a single encompassing theoretical entity (p 7). 

Lave cited four premises that the participants of the conference agreed 

on about knowledge and learning in practice: 

1. Knowledge always undergoes construction and trai^formation in 

use. 

2. Learning is an integral aspect of activity in and with the world at all 

times. That learrung occurs is not problematic. 

3. What is learned is always complexly problematic. 

4. Acquisition of knowledge is not a simple matter of taking 

knowledge; rather things assumed to be natural categories, such as 

"bodies of knowledge," "learners," and "cultural traiismission," require 

reconceptualization as cultural, social products (p. 8). 

Influenced heavily by the earlier work of Jean Lave, Brown, Collins 

and Dugmd (1989) moved situated learning into school settings and 

developed the notion of situated cognition as the way learning occvirs and 

suggested teachers develop cogrutive apprenticeships as a model for learning. 

Stressing that knowledge is a tool to be used by participants in a community 
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of practitioners, they contend that curriculum and classroom tasks seldom 

incorporate the practice of the community from which the content is derived. 

The knowledge is excised from its community of practice. 

The answer to such detachment of activity from communities of 

practice, they suggested, was to expose students "to the use of a domain's 

conceptual tools in authentic activity - to teachers acting as practitioners and 

using these tools in wrestling with problems of the world," (p 34). They 

defined these "authentic" practices "as the ordinary practices of the world," 

(p34). 

Cognitive apprenticeships - activities that have students acquire and 

use knowledge as a cognitive tool in authentic task was the structure Brown 

et al. (1989) suggested for school tasks. These task would need to incorporate 

four things: 

1. collective problem solving 

2. displaying multiple roles 

3. confronting ineffective strategies and misconceptions 

4. providing collaborative work skills 

As described in chapter one, the ideas of Brown et al. - especially the 

notions that knowledge is a tool for authentic activity and that authentic 

activity creates cognitive apprenticeships were a major influence in the 

creation of many of the tasks being investigated in this study. 

Recall of School Content 

The study of the recall of school content is considered to fall within the 

naturalistic or ecological approach to memory research (Bahrick, 1984; 
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Neisser, 1988). As with most social sciences in the last decades of this century, 

the study of memory is divided into two schools: one that insists that the 

study of memory be conducted under controlled laboratory conditions to 

reduce the noise of the outside world and one that insists that imless the 

outside world is allowed to be part of the research we have learned nothing of 

value (Banaji & Crowder, 1989). The research reviewed for this section 

largely falls within the second, or natixralistic school. Merely asking the 

question this study investigated already places this research into this camp, 

therefore the relevant research for this review is that which informs the 

contexts and methods of the research question. 

The study of memory and recall is a broad field with a long history of 

research (Weinert & Schneider, 1995). Much of the work on recall comes 

from the fields of neurology (Nelson, 1995), psychology (Weinert & 

Schneider, 1995) and gerontology (Corgiat, 1989) on non-school related 

research agendas (see Weinert & Schneider, 1995 for a review of recent work 

on memory and performance). 

Often the study of memory involves school aged children and the 

nature of recall. Much of this psychological research is either developmental 

in scope or is designed to improve short term^ recall of school content and 

therefore relies on investigator designed laboratory interventions for 

improving recall rather than investigating naturally occurring academic work 

(see Berkowitz, 1986; Castaneda, 1987; Conners, 1987; Cornell et al., 1988; 

^ I have labeled much of this research as concerrung short-term memory in light of the very 
long term memory research reviewed later. But many of the investigators considered a 2 week 
to 6 months time span between intervention and retesting as utilizing long-term memory. 
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Posner, 1978; Pressley, 1976; Wood et al., 1994 for a small sample of this large 

body of work). 

Although there is a history of studying retention of school content that 

stretches back to the 1930's (Semb, Ellis & Araujo, 1993), the research on the 

recall of school content is a much smaller body of work than the broader field. 

In a recent review of a number of studies on recall of school content (Semb & 

Ellis, 1992 as cited in Semb, Ellis & Araujo, 1993) some general findings of the 

field were listed: 1) students remember much of what is taught in schools; 2) 

although some forgetting of details does occur the amoxmt is relatively small 

(10% to 20%) in absolute terms. The variables that affect long term retention 

include "degree of original learning, the tasks to be learned, characteristics of 

the retention interval, the method of instruction, the manner in which 

memory is tested, and individual differences" (p. 305). 

Recent research on very long-term recall of naturally occurring school 

content (content not taught for the sake of the research) has demonstrated 

impressive rates and times of recall stretching 11, 25 even 50 years of high 

recall (Bahrick, 1984; Bahrick & Hall, 1991; Conway, Cohen & Stanhope, 1991). 

These studies have generally found the same trends in recall: 

1) there is an initial amount of forgetting that occurs within three to 

five years after learning; 

2) this amount forgotten is decreased when the time for learning is 

stretched out over time (i.e.: content for courses taken for a year are 

remembered better than content from semester courses); 
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3) once the initial forgetting has taken place, the amount of content 

recalled stabilizes for as long as a person lives even without significant 

rehearsals of content; 

4) the amount of material originally learned, as determined by the 

participants' original report card grade, positively effects the amount 

retained. (Bahrick, 1992) 

In short, these studies show that we remember much of what we were 

taught in school. In some cases, we even remember the specific names and 

concepts we learned in technical courses (see Conway, Cohen & Star\hope, 

1991). 

As impressive as these results are, they may have more to say about 

how well people are able to take solve problems or take tests than on how 

well they remember. Neisser (1988) questions whether people are using 

general subject structures or broader schema to answer the questions on 

memory test instruments rather than remembering exactly what they had 

learned decades before. 

Another interpretation of the results, considering the instruments 

Involved, might be given by those concerned with studenting skills 

(Fenstermacher, 1993) or student practical knowledge (Draper, 1994) or 

schooling effects (Cole, 1990). These writers would somewhat agree with 

Neisser (1988) by saying, in a sense, that there is a broader schema used in 

completing the memory exams, but they would ask whether that broader 

schema is that of how to take an exam. In a sense, those who were good at 

doing student type things in school retain those students skills and are still 

good at taking tests years later. 
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Since the recall instruments were written exams based upon previous 

cognitive psychology coiarse exams (Conway, Cohen & Stanhope, 1991; Semb 

& Ellis, 1993); New York Regency exams for math (Bahrick & Hall, 1991) or 

lists of Spanish terms (Bahrick, 1984) one is left with wondering how much of 

the scores of the exams were the result of a combination of general schema 

and general test taking skills rather than specific recall of content? In each of 

the studies the investigator tried to match the instrument with prior methods 

of assessing learning. It could be that the general subject schema proposed by 

Neisser (1988) is complicated and confounded by the general schema for how 

to test. 

In other words, what has not yet been learned is how people remember 

what they remember about what they learned in school. Barsalou's work on 

the content and organization of autobiographical memory (1989) may provide 

a window into understanding this. While not specifically investigating 

school memories, Barsalou's findings nonetheless may have much to say 

about how the events people encounter in school may help organize their 

memories of school knowledge. 

Barsalou is one of several people working from a theoretical viewpoint 

called "activity dominance", which considers activities or events to be the 

principal contexts for memory organization. Barsalou (1989) found that 

people, when allowed to engage in both free recall and cued or stimulated 

recall about what they had done during their summer vacations, organized 

their memories along several event dimerisions: participants (who they were 

with), locations (where they were), times (when they were doing things) and 

activity (what they were doing). Very recent work by Conway, Collins, 
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Gathercole and Anderson (1996) and Anderson and Conway (1993) support 

Barsalou's activity dominance theory. Conway et al. (1996) foimd that when 

people tried to recall real and false events they had written in a diary seven 

months previous, they could recall the real events much stronger than the 

false. They interpreted this to mean that people recall events better than 

thoughts. They contend that the quality of phenomenal experiences is a 

critical component in creating memories. Anderson and Conway (1993) 

comparing free and cued recall found that both personally significant 

knowledge and temporal knowledge play roles in orgaruzing memories. 

Although Barsalou (or this field in general) has not considered these 

orgaiuzations as components of remembering school knowledge, it seems 

likely that what students do in schools - the tasks and events they encounter -

have a direct bearing on what and how they remember school knowledge. 

Additionally, the organization dimensions in Barsalou's work 

certainly appear to be the major components of stories as described by Carter 

(1993). Turning then, to the relationship between memory, story and school 

adds an additional and complementary context for this study. 

Recall, Story and School 

Although what we know about people's memory of school content is 

growing, we still know very little about what people remember from specific 

academic tasks. What people remember about living in the events is missing 

from the school memory research. The question investigated in this 

dissertation looked as much at practice (what the students remember about 
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what they did) as at knowledge (what concepts the students remember the 

tasks using). 

Recent examinations of the place of story in curriculum, teaching, 

knowledge and just living our lives (Carter, 1993; Gudmunsdottir, 1991) 

suggest that examining student recall as stories may have merit. Stories 

combine people, doing and knowing and so may provide a richer 

investigatory frame than scores on written tests. Since the tasks in this study 

were embedded in what Gudmunsdottir (1991) called "curriculum stories", 

had elements of story within them and, in one task, had students writing 

stories, it is frtiitful to turn to the research of recall and story. 

There is evidence that recalling the gist of a story rather than the exact 

details is more common, and that gist recall is more accurate and requires 

more reasoning than focusing on details Qetton, 1994; Reyna, 1994; 

Varnhagen, Morrison & Everall, 1994). Nezworski (1982) claims that this 

occurs when there is a personal transformation of story elements and syntax. 

The reliance on gist recall over verbatim recall appears to intensify as people 

age (Adams et al., 1985). 

Recalling the gist of a story rather than verbatim details appears to be a 

function of the recaller's schema or mental representations of the story in the 

context of their own lives (Bowman, 1981; Freeland, 1987; Nezworski, 1982; 

Stein & Glenn, 1975 ). This may be why children recall story ideas more than 

informational ideas from the same text (Jetton, 1994). The schema may be 

cvilturally related (Harris, 1992) and context bound (Bowman, 1981). 

Mental imaging may be involved in the relationship between story 

recall and mental schema. There seems to be a spatial component involved 
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in recall of stories and text (Christie, 1976; Herman, 1984; Zechmeister, 1972). 

This spatial component shows up when students are asked to remember 

where items appear on a page of text (Zechmeister, 1972), when eye locations 

during reading and text recall are monitored (Christie, 1976) and when 

children are asked to reconstruct a room either with or without a story about 

the room setup (Herman, 1984). 

The findings on the effects of schooling on story recall are mixed. 

Mandler et al. (1980) found that when people are told well-structured stories, 

the effects of schooling on recall across cultures and ages are, for the most 

part, absent. Mandler and his colleagues told the same stories to people with 

different levels of literacy in both Liberia and America. Some of the stories 

were Liberian some were from Western cultures (Aesop's fables for instance). 

The amount of schooling had little effect on how well people recalled stories. 

Rogoff (1981) and Vamhagen et al. (1994) on the other hand, found 

schooling, in very young children, to enhance story recall. Rogoff (1981) 

attributed this to fact that people with some schooling are more experienced 

with the phenomenon of testing regardless of how the investigator tries to 

make the test experience neutral. Varnhagen et al. (1994) attributed the 

schooling effects to learning how to restructure story representations in 

memory. 

Mandler et al. (1980) suggest that folktales or "well-structured stories" 

are easily remembered cultural universals that reflect a uruversal structuring 

of both story and human memory. These stories may be memorable because 

they are optimally structured for memorability in the first place or have 

evolved through re-telling to attain that structure. 
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Story, Teaching and Research 

If stories are so well remembered, Egan (1989) asserts, then perhaps we 

need to view teaching as story telling. This will traiisform the curriculum 

"from a huge mass of predigested material to a collection of great stories 

reflecting our cultvire." Gudmunsdottir (1991) claims that this transformation 

of the curriculum already occurs. She has found that experienced teachers 

transform their content into stories as they develop their pedagogical content 

knowledge. These stories are the way that teachers organize the content they 

teach in their own mind and organize the way that teachers have students 

experience the curriculum. It is this coiistruction of curriculum stories that 

separates novice from experienced teachers. 

Carter (1993), writing about the use of story in the study of teaching and 

teacher education, described how story can be used in research to capture both 

action and knowledge. "Because action in situations is subject to a 

multiplicity of iiifluences, it is often complex and unpredictable. Thus, story, 

with its multiplicity of meanings, is a suitable form for expressing the 

knowledge that arises from action." (p. 7) 

Although Carter's (1993) work on story concerns teacher knowledge, 

there is no reason to believe that students' knowledge is not also event 

structured and that stories can provide access to their knowledge. Carter's 

assertion that story is a universal structuring of the way we know and 

remember the world is congruent with Mandler et al.'s (1980) assertion of the 

cultural universality of story and memory. This work is also congruent with 
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Barsalou's contention that autobiographical memory is also event structured 

and organized into actions, people, locations and time. 

Sjrnthesizing Memory and Story Literatiires: A Next Step 

If stories are, as Mandler et al. (1980) claim, universal ways of knowing, 

and everyday memories are organized into event frameworks (Barsalou, 

1989) that look much like stories, and well remembered events and personal 

stories help people make sense out the things they do (Carter, 1993) then it is a 

natural progression in our knowledge to ask: if students recall some tasks in 

school very well and others not so well, are they creating stories which help 

them make sense out the curriculum they encoimter in school? If so, what 

sorts of tasks lend themselves more to story formation than others? 

This chapter brought together four distinct topics which informed the 

theory and method of this study. First and foremost this current research was 

a study of academic tasks - the things we have students do in classrooms. 

Because academic tasks are the classroom events which help structure student 

cognition (Doyle, 1991), the study of tasks can lead to a greater understanding 

of what it is students think about as they complete school work. The second 

topic reviewed was situated learning and cognition - the relationship of social 

situations and learning. A critical dimension of the tasks studied in this 

research was the degree to which the cognition of the students was situated in 

adult world events or in regular school events. Bringing together the two 

separate literatures of academic task and situated learriing is an important 

component of this study. 
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The literature about memory and recall of school content was reviewed 

next since this research looked at the recall of people who had completed five 

academic tasks several years before the time of the study. The recall of school 

content and of stories is closely related, therefore the literature on the recall of 

story and the nature of stories was the fourth topic reviewed. Story, as I 

discuss in the chapter three, is an important analytical frame for 

understanding the recall of the participants in this study. 
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CHAPTER THREE 

THE RESEARCH METHODS 

Information Needed to Investigate the Questions 

Two general classes of information had to be generated in order to 

investigate the recall of different academic tasks: 1) the tasks needed to be 

identified and reconstructed and 2) student recall of the tasks needed to be 

collected and analyzed. 

This chapter begins with a description of how the first class of 

information was generated. The five tasks examined in the study will be 

described, followed by the theory and process used to select the tasks. A 

description of the process of task reconstruction will fiiush the first part of the 

chapter. 

The second part of the chapter deals with the student recall. The 

participants and participant selection process will be described, followed by 

process used to collect and analyze student recall. 

The Five Tasks 

Out of the dozens of tasks that were taught in the eighth grade science 

class during the 1989 to 1993 school years, there were approximately twenty 

tasks my colleague and I either created or modified to become computer 

mediated, A common characteristic of all twenty tasks is that they were novel 

in the sense of being technologically based (i.e., they involved computer 

simulations, laser disk video images and HyperCard interactive programs). 

At the time, computers were just starting to be used extensively in classrooms 
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and neither teachers nor students were very computer literate. The kinds of 

tasks we created were things that our students had not done before. 

Five specific tasks were selected for this investigation out of the pool of 

computer mediated tasks: designing a new state park, designing a solar heated 

house, horse breeding, cell structure and DNA sequence. 

1. Designing a new state park. 

For this task, students were placed, by the teacher, into a scenario where 

they were natural resources experts designing a new state park for the state of 

Arizona. Students used several content areas (population dynamics, natiiral 

resources and mapping to name a few) in order to design a new state park. 

The design decisions were made while constructing a map of the new park on 

the computer. The design elements (campgroimds, roads, etc.) were 

information that was sent to a system dynamics model on park use and 

envirorunental degradation. In other words, every time a student added a 

new campground to the park map, additional numbers were added to the 

computer model about visitor populations. This, in turn, changed the 

amount of environmental degradahon of the park. 

For example, in designing the park in figure 1, the student specified a 

square boundary, a picnic ground near the lake, a campgroimd on the other 

side of the lake, a park headquarters and a nature interpretive center. The 

broad lines are park boundaries, letter I is an interpretive center, the PN is a 

picnic grounds, the C is a campground, the H is the park headquarters, the 

thick lines are roads, the thin lines are trails. 
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The four elements are Imked by a road, and a hiking trail leaves and 

returns to the interpretive center. Each design element, from boundaries to 

buildings to roads and trails, adds to the visitor population component of a 

model on park usage and environmental degredation. The more visitors, the 

more usage, the more impact on the area. Figure 2 shows two graphs, each 

with the solid line of the student's design results and the dotted line of the 

performance specificatioris he or she must meet or exceed. The graphs from 

the computer model demonstrate the consequences of the design thus far. 

The few infrastructures in the park have neither damaged the park very 

much nor have they attracted many people. In this case the student is 

exceeding the environmental quality specification but has not met the 

attendance specification therefore redesign is required. 

Students designed the park, ran the model of their design by clicking a 

button, and watching graphs of attendance and envirorunental quality 

change. They then evaluated the results of the model against the 

performance specifications and redesigned their map until the park design-

computer model results met specific performance specifications assigned by 

the teacher at the start of the task. 

In the end, students tvimed in a portfolio that contained a map of the 

park, the results of their design on the computer model, a letter describing 

their goals and designs and a brochure for the park. One of the main goals of 

this task was to understand some important aspects of systems dynamics, 

specifically the trade-offs in using science knowledge in decision making. The 

science content was used as a tool for making intelligent, informed decisions 

rather than used as the end in itself. 
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Students worked in pairs on this task. Every student was working on 

park designs at the same time, although each design was unique to the 

student designers. Students were encouraged to move around and compare 

designs. At the end of the task, student designs were projected to the entire 

class and the designers presented their design to the rest of the class. This task 

took about ten days to complete. 

iVoileif 

Lbrge' Fal lf Indian Burial: 
'Groundsiid: 

939ES73 O ID B] O 03 Ed (39 B [Hi B SB Q 
Figure 1 



46 

100* r 
Envirennwntal Oualiiy vs Tvm 

92.5* 

85* 

77.5* 

70* 

1988 1995.5 2C03 2010.5 2018 

computer model output 

performance specification 

Atimdmet vs Time 
100000 

77500 

55000 

32500 

10000 

1989 1996.5 2004 20115 2019 

0 data [ Menu) ( Map ) ( Budget ) ( Graph It! ) [ lUhy? ) 

Figure 2 

2. Designing a solar heated house. 

Studerits, in this task, were placed into a scenario where they were 

architects using knowledge of the natural world. In this case, they were to 

design their own solar heated house for a particular life zone, of their 

choosing, in North America. Students used several content areas (heat 

transfer and storage, life zones, scaling and direct proportions, etc.) for their 

design. Design decisions about the house were inputs to a model on heating 

and cooling costs over a one year period of typical weather for the life zone. 

For example, figure 3 shows a tj^ical house in the early stages of the 

design process. It has a rectangular shape, four inside walls and four 
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windows. Doors, stairs, funuture, laridscaping and other details have not yet 

been added to the drawing. The structures so far have been added to 

information about the house displayed in figure 4. In figure 4, a picture of the 

actual computer screen a student would see, there are several details about 

the house reflecting both drawing decisions, such as window placement and 

size and non-drawing decisions, such as insulation type and thickness and life 

zone (in this case the coniferous forest), students would make. 

The computer software translated each of these decisions into 

numerical values in a computer model which computed the armual heating 

and cooling costs of the house for its particular climate. 

The same pattern of student design, model running and redesign held 

for this task as it did for the park design task. Architects often have to balance 

a trade off between aesthetic design elements and the efficient functioning of 

a solar heated house. The dynamics of this design dilemma was a major 

feature of this task. 

Students handed in a portfolio that contained a top-view floor plan of 

the house, a front elevation, a landscape design, the estimated heating and 

cooling costs and a story about living in the house and in the life zone. 

Students, for the most part, worked in pairs on this task. Every student 

was working on house designs at the same time, although, again, each design 

was unique to the student designers. Students were encouraged to move 

around and compare designs. At the end of the task, the house designs were 

projected to the entire class and the designers described their design to the rest 

of the class. This task also took about ten days to complete. 
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3. Horse breeding. 

The scenario for this task portrayed the students as race horse breeders 

trying to decide which of three stallior\s would be the best, for the money, to 

breed with their mare. This was a genetics task which generated inheritance 

data for later anciiysis. The racing records of offspring were the data the 

software collected. The racing records, as in real life, were used as phenotypes 

- how the genes were actually expressed into phenomena that could be 

measured. 

Students were allowed to choose which stallion to breed to for any year, 

but they had to breed to all three stallions by the end of the simulation. The 

simulation kept track of the records of all the offspring. Data for several 

simulated horse lifetimes were kept in a spreadsheet. The ratios of 
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phenotypes were used at the end of the simulation to recreate the data 

analysis of geneticists when they are deducing the genetics of specific traits. 

The product was the spreadsheet with ratios of each phenotj^e that was used 

to complete a worksheet of problems. 

Students worked in pairs on this task. Every student was working on 

breeding horses at the same time. Students were encouraged to move around 

and compare decisions and outcomes. There were no presentatioi^s by 

students in this task. This was a one day task. 

Although the number and type of decisions the students made were 

much less than the two design tasks, there were many decisions the students 

had to make: whether to breed the mare or not, who to breed to and whether 

to race a horse or not. 

Figure 5 shows a sample summary of the offspring and their racing 

results (the phenotypes) for the three stallions of the horse breeding task. 

Horse one and two (from years one and two) came from the same sire, 

Richmond's Boy. Horse one was a class one horse: the top class of horses that 

would race only in the most prestigious races, horse two was a class two horse 

that would race in expensive but not top flight races. Horses three and four 

died as foals. This reflects a hidden genetic birth defect that Richmond's Boy, 

the best stallion, passed on to several of his offspring. Horses five and seven 

are foals from the other two sires. 
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4. Cell Structure 

This task was a computer driven, laser disk lesson in cell anatomy and 

physiology. Unlike the previous three tasks, students were not placed into 

scenario where they were practitioners. Students progressed through several 

computer screens filled with textual information about cells and were able, 

with the click of the computer mouse, to see segments of movies about cell 

structure and anatomy. Each segment was related particularly to the 

information on the screen at the time. Students were able to view the movie 

segments as often as they wished, and could progress at their own rate. 

Students were directed to take notes to prepare for a quiz to be given at the 

end of the cell unit. The notes, turned in for a grade and used to prepare for a 

subsequent quiz, were the products. 

Students worked in pairs on this task, with two student pairs sharing a 

task in a multitask environment. A multitask environment had six to seven 
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tasks happening in the classroom at one time, each task taking one day to 

complete. The tasks varied from hands-on science labs with microscopes and 

chemicals to laserdisk tutorials to reading and answering chapter questions 

from a textbook. 

Each task had four students working independently of all the other 

students in the classroom. Students were not encouraged to move around 

and compare tasks. There were no presentations at the end of task. This was 

a one day task. 

Although this was not a design task and did not have as much 

student decision making in it as the previous three tasks, it was a novel and 

exciting task at the time. Laser disks, especially computer controlled laser 

disks, were a new thing in classrooms when this task was completed by the 

students. Macintosh computers had just been introduced into the 

marketplace and into schools. New software, such as HyperCard, were rich 

tools for experimenting with the rapidly expanding collection of multimedia 

hardware. 

The computer conttolled laser disk software in this task, as well as the 

next one, were corisidered so innovative, interactive and student centered 

that my colleague and I were awarded the first natiorml laser disk award by 

the National Science Teacher's Association for those tasks. 

Figure 6 shows a typical screen with the textual ii\formation and the 

buttons to click to activate the laser disk player to play a video clip about these 

cell structures. 
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5. DNA structure. 

This task was a computer driven, laser disk lesson in DNA base 

pairings with an interactive practice at the end of the lesson on base pairings. 

It was very similar in coristruction to the cell structure task. Students, 

working in pairs, progressed through several computer screens filled with 

textual irrformation about DNA and were able, with the click of the computer 

mouse, to see segments of movies about DNA structure. Each segment was 

related particularly to the information on the screen at the time. Students 

were able to view the movie segments as often as they wished, and could 

progress at their own rate. 

Students were directed to take notes to prepare for an interactive 

practice at the end of the lesson and for a test at the end of the genetics unit. 

The practice consisted of choosing the correct base pair for a given nucleotide 

in a DNA sequence. DNA is a sequence of chemicals called nucleotides. Each 

specific nucleotide is paired with another specific nucleotide. For example. 

Adenosine, abbreviated A, is always paired with Thymine, abbreviated T. 

Likewise the Guanine, G, is always paired with Cytosine, C. The specificity of 

pairing is a critical piece of information needed is people are to understand 

how genes are passed on from cell to cell and generation to generation. 

Students, in the practice, were given DNA sequence made of As, Ts, Cs 

and Gs, and were asked to construct the complementary sequence of base 

pairs. The notes and the quiz were the products of this one day task. 
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Task Selection 

These tasks were selected because they represent a range along five 

dimensions that have been suggested by various investigators to play a role in 

determining what it is that students do and what they learn as they complete 

tasks. The five dimensions are: authenticity of task (Brown et. al, 1989; 

Draper, 1994), product handed in (Doyle, 1983), worth in the class (Doyle & 

Carter, 1989), ambiguity and risk (Doyle, 1983), and type of task (Draper, 1994). 

Table 1 summarizes the differences between the five tasks along these five 

dimensions. 
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Table 1 - The Five Tasks 
Task Authenticity Product Worth Ambigui^ 

&Risk 
Task Type 

park authentic designed park map, 
sim. output, brochure, 
letter to governor 

major High A & 
high R 

design 

house authentic designed house plans, 
sim. output, story 

major High A & 
high R 

design 

race horse 
breeding 

authentic racing results as 
phenotypic data for 
punnet squares 

minor Low A& 
High R 

game for data 
generation 

cells regular school completed worksheet, 
notes for quiz 

minor Low A & 
LowR 

routine note 
taking 

DNA regulcu' school completed worksheet, 
notes for quiz 

minor Low A& 
LowR 

routine note 
taking 

In addition, all five tasks contained some element of computer usage 

so that technology effects (see Salomon, 1993; Pea, 1993) were consistent across 

all of the tasks. Although there were non-computer based tasks in the science 

curriculum during the years being studied, the classroom was high in 

computer use in a school with limited numbers of computers. The science 

classrooms were clearly different from other classrooms. Non-computer tasks 

had the risk of appearing mundane compared to the sophistication of 

computer graphics and interactions. By selecting only computer based tasks, 

the effects of the technological mediation and novelty were diminished. 

The Five Dimensions of the Tasks 

A task was considered "authentic" if the students, during the task, 

duplicated the sorts of decisions made by adult practitioners rather than 

merely making routine studenting (see Fenstermacher, 1993) or student 

practical knowledge decisions (Draper, 1994). A task was considered a regular 

school task if students did not make practitioner-like decisions, but instead 
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learned the content in the context of the unit of similar science content. For 

example the cell structure task was in a unit on cells and DNA sequencing 

task was in a genetics unit. 

Three of the tasks in the study were considered authentic tasks and two 

were regular school tasks. The park, the house and the horse breeding tasks 

had students simulating the same decisions practitioners make in the adult 

world. When we created these tasks, we collected information about the 

decisions adult practitioners make when they are desigrung parks, designing 

houses and breeding horses. The simulations were designed around those 

decisions. The cell structure and DNA sequence tasks had students making 

routine school tasks decisior\s. Although there were novel procedural 

decisions about pacing and reviewing information, the content decisions 

students made about cell structure and DNA sequence were student decisions 

such as what to write down and when, not practitioner decisions such as 

when to use this information to do something. 

The products were the actual papers that the students produced by 

completing the task. In the park and house tasks, the products were portfolios 

of designs, explanations, computer model results and brochures, in the horse 

breeding the product was a set of ratios, in the cell structure and DNA 

sequence tasks the products were notes to study for a quiz. 

Two of the tasks contained a higher degree of ambiguity and risk than 

the other three. These two attributes of tasks, as defined by Doyle (1983), are 

critical to directing students' attention and strategies towards completing 

tasks. Ambiguity refers to the extent to which the fii\al product is precisely 

defined by the teacher. Risk, closely tied to the accountability system within a 
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classroom, mvolves the "stringency of the evaluative criteria," (Doyle, 1983, 

p. 183). The park and house tasks had nearly an infiiute number of ways that 

the final products could be designed, but they each had to conform to strict 

performance criteria. Hence they were ambiguous in design of the product 

but very precise in terms of performance. The horse breeding, the cell 

structure and the DNA sequence tasks, were neither as ambiguous nor as 

high risk as the park or house tasks. 

The park and house tasks were major tasks rather than minor tasks as 

were the horse breeding, the cell structure and the DNA sequence tasks. This 

dimension, defined by Doyle and Carter (1989), also closely tied to the 

accountability system of a classroom, serves to direct student attention to 

which tasks are more likely to contribute heavily to the term report card 

grade. Major tasks contribute to one fourth of the term grade or use more 

than ten percent of the class time; minor tasks are generally one-day 

assignments and quizzes. The difference in time spent on a task between a 

minor and major tasks is an important distinction. There is much research to 

support the notion that increased time studying a subject increases the recall 

later on (see Bahrick, 1984; Neisser, 1984). 

The fifth dimension - task type - was a distinction I created (Draper, 

1994) in trying to capture what it is that students are doing as a task is enacted. 

Descriptive rather than analytic, this dimension attempted to capture both 

student actions and cognitions. In design tasks, students use the content 

being learned to create a new product of their own design. The most 

important aspect of design tasks is that students experience performance 

consequences of the dedsioris they are making. A performance consequence 
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is how well the product of the task performs as a result the students' design 

decisions. 

In the two design tasks in this study - the park and the house tasks -

the consequences came in the form of system dynamics computer model 

calculations that projected the performances of student designs. In the park 

task the model projected how well a new state park attracted visitors as weU 

as protected the environment; in the house task, the model computed how 

much heat would be lost from the house as a result of designing walls and 

insulation. In both tasks the consequences were immediate in terms of the 

information it gave to the students about their designs. 

Game data generation tasks, common in middle science classes, are 

games which generate data for students to analyze later. Often students role 

play animals, politicians, or scientists. For example, students may role play 

different animals in a forest and have cards which represent food, nesting 

sites and offspring. As students play through the game over the course on 

one to several days, they keep track of changes in the ecosystem from each 

animal's perspective. This information is aggregated and often changed into 

tables and graphs and used to form conclusions about how ecosystems work. 

In the horse breeding task, the data was in the form of the racing 

records of offspring of three different stallions. This data was aggregated by 

the software to be used later in understanding the genetics of inheritance. 

Routine school tasks are those which Doyle (1983) describes as being so 

clearly defined in terms of product that the likelihood of completing them 

successfully is very high. In the cell and DNA tasks, the routine operations 

were taking notes and labeling diagrams from a video disk. 
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Reconstructing the Tasks 

Reconstructing the tasks was accomplished through five means: 

through my own recall of the tasks, through existing field notes I had written 

in lesson planning books at the time the tasks were created and taught, 

through published and unpublished manuscripts, through interviewing the 

teacher to obtain his recall of the tasks, and by examining actual products 

from the tasks (the teacher, some participants and I still had, for example, 

portfolios for some tasks from the time the participants were in eighth grade). 

I interviewed the teacher about each of the five tasks, asking him the 

same questions I asked the students, changing the sentence structure to be 

from teacher perspective instead of a student perspective. I interviewed him 

without describing my recall and partial reconstructions of the tasks. I then 

compared his recall to my reconstructions to resolve any conflicts in our 

reconstructions - things that we remembered different - and to fill in any 

gaps that he recalled that I did not. There were no conflicts in how we 

recalled the various tasks. The only conflict in his recall compared to mine 

was some confusion concerning different names we each gave to the same 

task, this was easily resolved when we described the task to each other. I then 

used the name he gave the task since that would probably be the name the 

students would have used. He did recall products of the tasks I did not and 

recalled the class presentation portion of some of the tasks. 

After the interview with the teacher I modified the reconstructions of 

the tasks to incorporate the name change of the one task and to add the 

product elements he recalled. I met with the teacher again to examine the 
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modified reconstructions. He agreed with the final reconstructions and did 

not suggest any changes. 

Obviously the specific events of the "curriculum in motion" of three or 

four years in the past could not be captured. But the resolution of this study 

was not that fine. Student recall of the course content for many of the tasks 

also could not be examined through traditional means of assessing recall of 

school knowledge such as written tests multiple choice or matching exams 

(see Bahrick 1984; Bahrick & Hall, 1991) because the content was not first 

learned in a form easily assessable through written or verbal tests. The 

content was learned in a practical sense - as a tool for problem solving and 

use (Brown et al., 1989). A formalized set of content knowledge was never 

sought nor assessed. Instead a more general set of concepts, such as how to 

use heat transfer and storage in real life or how to use genetics in horse 

breeding, learned through task completion by using science content was a goal 

of these tasks. Successful completion of an entire task, not merely the 

computer simulation aspect of it, was considered evidence of learning. 

In order to recreate the performance assessments as they were carried 

out the first time, the entire tasks would have to be recreated. In that case, 

knowing where the learning occurred: during the first or second set of events 

would be problematic. Therefore the recall of specific pieces of content is not 

part of this study. 

The Participants 

The participants in this study were students in a suburban school 

district in the Southwest United States. It is an upper-middle class district 
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with a small (less than 10%) minority population. The non-Anglo students 

in the district are most often the children of university faculty or 

professionals such as physicians or lawyers. The participants were volimteer 

high school juniors and seniors in the spring of 1996 who had the particular 

teacher in eighth grade. Each of the participants knew me as a faculty 

member at their middle school -1 was often in their science classrooms and 

had taught many of their older siblings. Additionally, each of them had been, 

or currently was at the time of the study, one of my science students. 

Although the sample could not be random, a balance in terms of 

gender, age (cohorts) and achievement levels was sought to broaden the 

context of the findings. Fifteen students, six males and nine females were 

interviewed. Eight of the participants were from the 1991-1992 eighth grade 

year and seven from the 1992-1993 eighth grade year. Three of the students 

were Asian, one was hispanic, the rest were anglo. School achievement 

levels, defined as the report card grades participants earned in eighth grade 

and high school science classes, were consistent from eighth grade to eleventh 

and twelfth grade. There were relatively low, middle and high achieving 

students of both genders and cohorts. 

Table 2 summarizes the characteristics of the participants. The 

following symbols are used in this table: f = female, m = male, h = relatively 

high achievement levels (A's or B's in science courses), m = relatively 

moderate achievement levels (C's in science courses), 1 = relatively low 

achievement levels (D's or F's in science courses), s = senior at the time of the 

interviews, j = juniors at the time of the interview. 
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Table 2 - The Participants 
Name Gender Relative 

Achievement 
Level 

Age 

Indra^ f h s 
Sun f h s 
Matt m 1 s 
Amy f m s 
Mary f m ) 

Mike m m 
Kristie f h I 
Karen f 1 
Laura f h 
Tom f h 
Bill m m 1 
Carlos m 1 s 
Carl m 1 s 
Susan f m s 
Joseph m h s 

Collecting and Analyzing Student Recall 

Collecting student recall consisted of trying to capture students' recall 

of "well remembered events" regarding five specific tasks of their eighth 

grade science course. Well remembered events are an analytical tool 

developed by Kathy Carter (see Carter and Gonzalez, 1993). Utilized in 

research on teacher knowledge, "a well remembered event is, at one level, an 

incident or episode a teacher observes or experiences in a school situation and 

considers, for his or her own reasons, especially salient or memorable," 

(Carter and Gonzalez, 1993, p. 223). The theoretical bases for the use of well 

remembered events are two fold: the first is that knowledge is structured by 

experienced events in complex social situations. The second basis is that 

people construct explarutory frameworks to interpret what they learn 

^ All of the participant names have been changed to insure the anonymity of the minors. This 
was part of the agreement I made with the participating district 
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through experieiices. These well remembered events become the bases for 

"short stories" that teachers form about themselves and their practice (Carter, 

1993). 

Although this tool was designed specifically to look at teacher 

knowledge, it parallels a method used by investigators who study the content 

and organization of everyday or autobiographical memory (Barsalou, 1988). 

Barsalou, working within the theoretical frame developed by Schank, 

Kolodner and Reiser (Baraslou, 1988) contends that people aeate event 

summaries during daily living and it is the development of event summaries 

that organize people's memories and create meaning out of events of our 

lives. The organization structures that people create out of their event 

summaries include participants, locations and times. Although Barsalou did 

not use this term, these structures are remarkably similar to the components 

of stories as described by Carter (1993). 

Both the theoretical frame and the methodological approach of this 

study were informed from these two research fields. Starting with the 

theoretical assumption that student knowledge about tasks may also 

organized into well remembered events which come together into stories, 

data was collected and examined using story as an analytical tool. 

Collecting Memories 

Participant recall was collected through audiotaped interviews. A 

general request was made in some science classes, students then came to me 

and volunteered to be interviewed. A parent release form was sent home for 

participants under the age of eighteen. When the form was returned, the 
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students were interviewed, either before or after school, in my science 

classroom. It was a relaxed, iitformal atmosphere. Clearly, because all of the 

participants knew me, they were not speaking to a stranger. 

Following the methodology Barsalou (1989) developed to retrieve 

event memories, the first part of each interview consisted of asking the 

participants to engage in free recall about a specific task but not specific events 

within the tasks: "what do you remember about desigrung the state park" or 

"what do you remember about the horse breeding simulation?" 

Once the participant closed the free recall, often with a statement such 

as "that's about all I remember", follow-up, stimulated or cued recall 

questions were asked. The follow-up questions sought what people recalled 

about the specific decisions they made, the consequences of their decisions, 

what they recalled about the goals of the tasks, what they remembered 

thinking about as they completed the task, and whether they had created any 

story element while completing the task. Specific interview questions are 

listed in Appendix A. 

There are theoretical assumptions behind the difference between the 

free and cued recall portions of the interview. In the firee recall section I was 

trying to understand what and how participants recalled the events of the 

tasks - what were the especially salient events of the long past tasks that the 

participants recalled by only thinking of the name of the task. Anderson and 

Conway (1993) found that memory detail production is significantly higher in 

free recall - especially personally sigruficant information. 
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In the cued recalled portion I was looking for both breadth and depth of 

recall. I anticipated the problem that I encountered several times: participants 

did not know how much depth I wanted them to go into. 

Without the cued recall portion of the interview, participants may not 

have reported some of the things they recalled for fear of "talking too much." 

Conversely, if all of the interview had been cued recall questions I could not 

have found what people found especially memorable nor how they recalled 

past tasks. 

Data Analysis 

The interviews were personally transcribed and read several times each 

without any coding or analysis taking place (see Agar, 1980) in order be very 

familiar with each of the interviews. Categories which represented particular 

kinds of events or task elements, such as decisions students made, or the 

social context of the classroom, were determined from the readings of the 

transcripts. Statements in the transcripts were then coded for these categories. 

The categories of events or task elements were: decisions, consequences, task 

consequences, science concepts, systems thinking, task scenarios, social 

context, products and personal stories. Miscellaneous categories not 

considered task events - such as confusion of tasks or mis-recall and the 

personal meaning of the task to the participant - were also coded at this time. 

After the categories of recall were coded, a second level of coding, 

consisting of evaluating the depth of the recall of events and personal stories 

was conducted. If the recall of task events or personal stories was stated 

mostly in general terms, what Barsalou considered "summaries", the depth 



66 

was considered weak. For example, if a participant could only recall the sorts 

of decisions he or she made in a task (that she was able to design an entire 

house) but not the specific decisions (where he put a staircase), the recall was 

coi\sidered weak. If the recall consisted mostly of specific details - such as the 

depth of the insulation and the shape of the house and what the vegetation 

looked like - the recall was considered strong. Recall that was a mix of 

summaries and specific details was corisidered moderate. 

Story recall was considered strong if the participant could recall specific 

elements of the personal story created at the time of the task; which room she 

was to live in when the house was built or imagining what the trails of the 

park looked like. Recall was considered weak if the participant could only 

recall that a personal story was aeated at the time - they recalled wondering 

about what the park would look like - but could recall no details of the story 

itself.. 

Analysis tables were then constructed in order to list recall patterr\s 

within tasks. The tables compared each task with the recall of each participant 

along the following dimerisions: free recall pattern (which events were 

recalled first, second, third and so on), recall depth, story depth, and system 

thii\king recall. The recall patterns for each task were then aggregated for a 

comparison of recall across tasks. 

A second analysis table was then constructed to compare free recall 

patterns with the overall depth of recall and the depth of story development. 

This table was constructed to see if how participants recalled was related to 

how well they recalled and if the development of stories played any role in 

the depth of recall. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

The information in this chapter is organized in the following format: 

evidence, analysis and discussion. The general recall of each task will be 

discussed first. The specific recall patterns for each task will be next, followed 

by an analysis and discussion of the patterns that emerged across tasks. The 

relation of story to the recall depth will be next, again evidence first, then 

analysis of the patterns across tasks. A discussion of the evidence and 

patterns follows, putting the patterns into a general understanding. 

The General Recall of the Tasks 

The Park Design Task 

When people free recalled the park task, the things they talked about 

most were the scenario the park task placed them in - the eighth graders were 

supposed to think of themselves as park plarmers trying to protect a natural 

area, the decisions they personally made about how to protect the area, the 

consequences of those decisions on the park design and function and the 

social classroom context of the park design task. One person recalled a task 

consequence - how well they did on the park design task, and one person 

recalled part of the product handed in at the end of the task. Perhaps because 

this was the first task to be recalled, people usually took longer to recall this 

task than others and often remarked how long ago it was that they did this 

task. 

Scenario statements were typically statements that talked about the 

general nature of the task or the kinds of decisior\s made. 
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Matt: 

I remember we had to design a state park that encompassed four or five 

different areas. There was an Indian reservation, there was a lake, I 

think a couple of different habitats that were around different...a 

grasslands, forest - stviff like that. And we had to plan how big the park 

was and it had to be a specific size and it couldn't invade the Indian 

reservation. You had to account for people that would use the 

lake...you had to be aware of the impact levels. And there were the 

zones designed to be thrown away or given up to people that would 

trash them: the RV parks, the campgrounds and the trails and areas 

like that. 

Mary: 

We had to make sure there enough activities for it to be a successful 

park that people would come to so we could get enough money to keep 

it runrung. 

The actual decisions people made while desigiung the park were often 

recalled in very sharp detail even though five years had passed: 

Amy: 

I just remember down at the bottom right hand comer we had a 

swamp and then we had forest above that and then in the top right 

hand corner I believe we had the camping area. Then we had trails to 

the left and we had a road going through the meadow. 
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Joseph: 

I remember we spent a great deal of time try to decide...how close to the 

Indian burial grounds would be acceptable to go without ticking off the 

Indians...how much of the canyon we could protect...and in the end I 

always thought out map looked like a Klingon Bird-of-Prey. It was 

bizarre shaped...we preserved a big bulk piece of the park, you know, 

the mountains and everything. And then for the Indian burial 

grounds and everything, we figured we'd just post signs and what not. 

And hope that people were smart enough not to walk the...it was only 

one or two miles...to the...just for the fun of it...hoping they would not 

do that. 

When people recalled the consequences of their decisions, they were 

recalling how the park turned out as a result of the specific decisions they 

made. Again, very clear details were often recalled, especially about the 

performance of the park model. 

Carlos: 

They gave you a percentage of human impact. I think we held it at 

92%... or there was only, I think...92%.. OK, I thiiik there was only 8% 

human impact. It was pretty wild design, but... it just seems like it was 

like a small little island cut out of the forest. 
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When people recalled the social context of the park task they often 

remembered who they worked with or how the class was assigned to work in 

pairs or how their park design compared to other students' desigris. 

Sun: 

Our park stayed nicer than a lot of other people's. Other people had 

more tourists come, but there park got, like, polluted. 

Mike: 

Designing the state park? I remember we worked in groups...that was a 

long time ago. 

Joseph: 

Designing the state park. I remember, actually, a great deal about it. I 

worked with Bill. 

The task consequence that was recalled was a recall mixed with the 

social context of the task. 

Indra: 

Uh...I remember that me and my partner did really well on it. 

The park design product was recalled in the middle of recalling several 

things about the task. 
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Joseph: 

It was bizarre shaped... I remember writing the letter to the governor... 

and I remember that our big schtick, me and Bill, was that common 

sense should prevail, so we preserved everything that...we preserved a 

big bulk piece of the park... 

The House Design Task 

People enjoyed talking about this task more than any other. In fact, 

several people, when I first asked about the park design task, said they 

remembered the house task better and wanted to talk about it first. When 

people free recalled the house design task, they mostly recalled the scenario of 

designing their own solar heated house, the actual design decisions they put 

into the house plans (including the shapes of stairs and the thickness of 

insulation), the consequences of their decisions - how well the house worked, 

and the social context of the classroom during the task. A few people recalled 

a presentation lecture leading up to the house design task. 

People who recalled the decisions the made while designing the solar 

heated house nearly always recalled details about where the house was 

located, how they oriented it towards the sun, what shape it was or what sorts 

of design elements such as iiisulation and window placement they created. 

Laura: 

I remember that we built it in the tundra...it was actually kind of 

hard...and we wound up having to put more windows on it, because of 

the tundra: it was really cold...for the heat. And, for the time it was hot. 
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we figured out where the sun was, so we put no windows on that wall, 

which kind of hurt, but not completely. 

When people recalled the scenario of the house task they remembered 

the general nature of the task, including the requirements, constraints and 

options they had to consider while creating the design of the house. 

Amy; 

you could pick any landscaping, and we picked a forest - deciduous. 

And we had to make a house that heating and cooling efficient...water 

efficient. And you could use...you could anything you want: you could 

use solar windows, you could use anything else. Solar heating, solar 

everything else. 

Consequences of the design decisions were recollections of how well 

the house design performed in both the heating and cooling model and in 

building costs. 

Amy: 

It worked pretty well, but we could have been more efficient with the 

heating I thirUc? Because we were in a lot of shade. So I think the lower 

levels needed more heating and the upper level needed more cooling. 

People who recalled the social context of the house design nearly 

always talked in a plural tense and talked about the design as a collaborative 

effort. Often a comparison with other designs was a part of the recall. 
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Indra: 

Our design did really well, because ours was a lot of...it was a lot more 

self-sufficient, so we didn't cost...I think it didn't cost as much as most 

people's houses. The thing that our downfall was is that I thiiik we 

made oiu: house too big. 

The pre-task presentation people recalled was a slide presentation I 

gave the eighth grade classes about a house I designed several years prior to 

the task. 

Carlos: 

Oh, I remember that pretty well. I remember we saw those slides about 

a house that you had built in Minnesota. 

The Horse Breeding Task 

When people talked about the horse breeding task, they most often free 

remembered the scenario of the task and many people remembered that it 

was part of the genetics uiut of study. People talked generally about the 

decisions they made during the task and the consequences of those decisions, 

but the details of actual decisions and consequences were not very well 

remembered. A few people recalled the general concepts to be learned by 

completing the task - the heritability of specific traits. 

Decisions and consequences were often mixed with sceruirio recollections. 
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Kristie: 

We were trying to mix genes from certain horses to make the best 

horses. And if you mixed a certain horse with another horse you'd 

come up with diseases and they would die. And me and my partner 

probably had four die on us before we kind of got the hang of it and not 

make certain diseases match up like recessive traits, recessive genes or 

whatever that led to diseases. 

Mike: 

I remember we were trying to get the best...the best horse...we were 

trying to breed the best race horse. And...I can't remember everything, 

but we...there was a certain cost...it was cheaper to breed the mare with 

a horse that didn't do as well. The prize winning horses were pretty 

expensive. We had, like, stud fees. It was more expensive...but with 

the better stud horse, there was always the chance that you could get a 

bad horse...a bad baby. 

The general concepts seemed to be remembered as a way to set a context 

or clarify which task I was asking about. 

Kristie: 

Oh, that was hybrid and stuff wasn't it? Hybrid and...purebred and we 

had to match genes and stuff about what kind of horse...the best racing 

horse. 
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The Cell Structure Task 

People generally had a difficult time recalling the cell structture task. 

When they did recall it they seemed to be, as Neisser (1984) suggests, 

"problem solving" their recall instead of remembering what really happened. 

The general concepts of the task, perhaps the easiest thing to reconstruct 

through problem solving, was the only element remembered about this task. 

Kristie: 

Didn't we have to memorize cell membranes, cell wall, cell... 

The DNA Sequence Task 

People had a difficult time recalling this task also. The general concepts 

of the task, perhaps again a problem solving reconstruction, were the just 

about the only things recalled. 

Joseph: 

I remember seeing information, just like...what, I guess, we now would 

cor\sider the basics of DNA. DNA control of the cell. How you are 

formed. That was the first time we were actually ever exposed to that. 

A Qoser Look at the Evidence 

Tables 3 through 7 summarize, by task, five sets of information: what 

participants recalled, what order they recalled them during the free recall 

phase of the interview, how well they recalled the tasks overall, if they 

recalled creating a personal story and how well they recalled the story, and if 



76 

the systems thinking concepts were recalled. The systems thinking concepts 

were always recalled as a response to a question and were not included in the 

free recall sequence. For the park design task an additional piece of 

information is included: which participants mis-recalled the task and 

confused it with a prior task. 

In each of the tables the following symbols are used: D = decisions, C = 

consequences, TC = task consequences, SC = social context, P = product, PC = 

personal context, S = scenario, Co = content, s = strong, m = moderate, w = 

weak, - = no occurrence. Numbers in parentheses represent multiple 

occurrences of specific patterns. The symbols in each category are placed 

relative to each other, so that the first symbol in the recall depths column 

represents the same participant as the first symbol in the personal story depth 

column and the systems thinking recall column. 

Table 3 - Park Design Task lecall 
Recall 
Patterns 

Recall Depths Personal Story 
Depth 

Systems Thinking 
Recall 

Mis-recall of Map 
Tasks 

SC-D-C (2) nxm 
Co-C-S w - m 
S-D-C s w s 
S-D-SC s w m 
SC-S-D (3) s,w,w w,-,s m,-,- 2 
S - - w 1 
D-C (3) w,w,s m^,m 
D - - -

Thirteen of the fifteen participants in the study recalled that the park 

design task occurred. Of the other two, one remembered being ill and out of 

school the entire time of the task and did not make it up, but recalled it 

occurred. The other recalled it took place but said he could not remember a 

thing about it. Out of the thirteen that recalled the task enough to categorize 

their free recall patterns, there occurred eight different recall patterns. Five 
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participants recalled the social context first; they next recalled either the task 

scenario then the decisions they made or they recalled the decisions they 

made then the consequences of those decisions. Four participants recalled the 

decisions they made first; three out of four of these recalled the consequences 

of their decisions next. Three participants recalled the scerwrio of the task 

first; decisions were usually recalled next and then either consequences or 

social context next. One participant recalled the science concepts first, then 

the corisequences of here design and then the social context of the task. 

Recall depth - how detailed or summarized their recall was - was strong 

enough to categorize in eleven of the thirteen who recalled the task. The two 

whose recall depth was not categorized could only recall that the task occurred 

and that there were decisions and a scenario involved but could not recall 

what it was. Of the eleven who recalled the task with enough depth to 

categorize it, five had strong, detailed recall of decisions, scenarios or 

consequences, one had a moderate recall and five had weak or summarized 

recall of the task. Every time a participant had a strong category recall, the 

specific decisions they made were a part of that recall. Recalling the scenario 

of the task was part of three of the five strong recalls. 

A personal story of enough depth to be recalled was also found to occur 

whenever there was a strong recall of the park task. Nine of the participants 

recalled creating a personal story that put them "into" the park - often 

wondering what the park would look like if they were visiting it. 

Ten of the participants recalled a systems thinking aspect of the task. 

They did not state that there was "systems thinking" in the task but could 
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recall the trade-offs nature of the decisions they were making as they designed 

the park. 

Of note for the park task were the three participants in the younger 

cohort who confused the park task with an erosion task they had completed 

the year before in seventh grade science. The recall in these three cases were 

an amalgam of the details between the two similar tasks. 

Table 4 - House Design Tas c Recall 
Free Recall 
Patterns 

Recall Depths Personal Story Depth Systems Thinking 

SC-D-C (2) s,w s,w w,-
D-C(6) 
S-D (5) m,w,m,w,w m,m,w,w,m i/*,~ 
D-S-SC m w m 
SC-S-C-D s s -

All fifteen participants in the study recalled that the house design task 

occurred and did so well enough to categorize their free recall patterns. There 

occurred five different recall patterns. Seven of the fifteen recalled the 

decisions they made first; six these recalled the consequences of their 

decisions next, the other recalled the scenario next. Five participants recalled 

the scenario of the task first with decisions recalled next. The last three 

participants reccilled the social context first; they next recalled either the task 

scenario then the consequences or they recalled the dedsioris they made then 

the consequences of those decisions. 

Recall depth was strong enough to categorize in all fifteen participants. 

Three had strong detailed recall of decisioi\s, scenarios or consequences, seven 

had moderate recall and five had weak or summarized recall of the task. 

Again, every time a participant had a strong category recall, the specific 

decisions they made were a part of that receill. Recalling the scenario of the 

task was part of one of the three strong recalls. 
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A strong recall of a personal story was also found to occur whenever 

there was a strong recall of the park task. All fifteen of the participants 

recalled creating a personal story that put them "into" the house - often 

wondering what be like to live in the house, or designing the house for them 

to personally. 

Eleven of the participants recalled a systems thinking aspect of the task. 

Again what they recalled were the trade-offs nature of the decisions they were 

making as they designed the house: initial cost versus future savings, 

conservation versus comfort. 

Table 5 - Horse Breeding Task Recall 
Recall 
Patterns 

Recall Depths Personal Story Depth Systems Thinking 

S-D-Co-C w - m 
S-D-SC-C w - w 
S-D-C (2) m,w - nvn 
S ( 2 )  m,w - m,-
Co-S m - m 
S-Co-D-C m - m 
C-S-D w - m 
D-C w - -

SC-D w - -

Eleven of the fifteen participants in the study recalled that the horse 

breeding task occurred and did so well enough to categorize their free recall 

patterns. Even with cued or stimulated recall the other four participants 

could not recall that the horse breeding task took place. There occurred nine 

different recall patterns. One participant recalled the decisions they made first 

then the consequences of their decisions next. Seven participants recalled the 

scenario of the task first, usually with the specific decisions recalled next. Two 

participants who recalled the scenario first could not recall any other details 

until cued questions were asked. The last three participants recalled either 
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the social context, consequences of their decisions or the concepts of the task 

(she remembered it was a genetics task) first. 

Recall depth was strong enough to categorize in all eleven participants 

who recalled the task. None of the participants had a strong detailed recall of 

decisions, scenarios or consequences, four had moderate recall and seven had 

weak or summarized recall of the task. Recalling the scenario of the task was 

part of each of the moderate recalls, decisions were part of three. 

No participants could recall creating a personal story about the horse 

breeding. One participant was surprised by this because she had horses at the 

time and thought it was something a thirteen year old girl would do. 

Eight of the participants recalled a systems thinking aspect of the task. 

Again what they recalled were the trade-offs natvire of the decisions they were 

making as they bred the horses: initial stud fee costs versus future wiimings. 

Table 6-Ce I Structure Task Recall 
Recall 
Patterns 

Recall Depths Personal Story Depth 

Co - -

Only one of the fifteen participants in the study recalled that a cell 

structure task occurred but could not recall the task itself, therefore I 

categorized this as a recall that the concepts were taught. Even with cued or 

stimulated recall oiUy one participant thought she could recall that the task 

took place but she could only remember where the task physically took place 

in one part of the room. 

Table 7 - DNA Sequence Task Recall 
Recall 
Patterns 

Recall Depths Personal Story Depth 

Co (2) - -

Co-SC - -

C w -
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Four of the fifteen participants in the study recalled that a DNA 

sequence task occurred but, again, could not recall much of the task. Three of 

the participants recalled the colors or music of the video disk images, one of 

them recalled who her partner was for the task and how they laughed at the 

music. One of the participants could recall that this was the first time he 

learned about DNA and genes and had a weak memory of some computer 

animation. 

The Patterns 

The five tasks were well sorted in terms of how well people recalled 

specific actions and decisions, general consequences and goals of the tasks and 

how well they recalled the social context of the task and the classroom. 

Authentically situated tasks were remembered much better than everyday, 

routine school tasks. Nearly three fourths of the people interviewed recalled 

the main goals of the authentic tasks and much of the actual work that they 

did. In contrast, nearly all of the people interviewed did not remember that 

the last two tasks occurred at all. Those that did remember something about 

the last two tasks could only remember the music on the videodisk or the 

colors on short parts of the video sequence. None of the people could recall 

the goals or concepts of the everyday school tasks, or they remembered that 

they covered the content in subsequent courses and could not distinguish 

eighth grade science from high school courses. Even so, they could not recall 

the concepts from either middle school or high school nearly as well as the 

other tasks. 
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The three authentically situated tasks were also further sorted in 

strength of recall. Design tasks (the house and the park) were recalled better 

both in terms of the systems thinking and the particulars of the tasks than the 

non-design task (the horse breeding). The house - the more personally 

designed product, designed from essentially a blank slate - was much better 

recalled in all aspects than the park - a task which required students to fill in 

an existing map with park infrastructure. 

That people recall events that are personally meaningful to them is no 

surprise: this has been known for some time (Banaji & Crowder, 1989). But it 

is the differences between the tasks that make one more meaningful than 

another that is of interest. This difference will be explored in a subsequent 

section. 

Of the ten elements, the two elements people free-recalled most clearly 

above all else were the specific decisions they made and the scenario the task 

was embedded in. The specific actions recalled included statements such as 

Sun: 

I remember we had to first design the outside with the plants and stuff 

around the house and which plants faced which direction because of 

the sun and heat and shade and stuff. And I remember that to preserve 

energy we planted a lot of trees around the house so that it would 

shade the house during the summer so we wouldn't use that much 

electricity...and...I also remember we put things like solar panels on our 

roof for energy, to conserve energy. 
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Scenarios for the task recalled included statements such as: 

Matt: 

I remember we had to design a state park that encompassed 4 or 5 

different areas. There was an Indian reservation, there was a lake, I 

think a couple of different habitats that were aroimd different...a 

grasslands, forest - stuff like that. 

The social context and the consequences both of the decisions within 

the task and the consequences of the task completion were free-recaUed not 

nearly as well as the scenarios or decisions, but were recalled more than the 

other elements. The other six elements were mostly recalled only when 

asked about them. 

How the Tasks were Recalled 

How specific tasks were recalled was related to how well those tasks 

were recalled over all. The better a task was remembered over all, the more 

people first recalled the specific actions and decisions they made more 

anything else. The decisions people made were most often the first thing 

recalled. If the decisions were not the first element recalled, then the scenario 

for the task usually was, with a list of the decisions being recalled next. 

Consequences of the decisions often followed recalling the decisions or were 

recalled within a dynamic relationship with the decisions. One important 

content aspect of the design simulations was to have students understand the 

systemic relationship between decisions and consequences and the trade-offs 

concern all decisions within dynamic systems. 
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Sun: 

...the only thing I remember about designing it was adding picnic tables 

or something and the more picnic tables there were the more people 

that came. 

Indra: 

I think we had a pond in one spot, and we knew if we put resorts 

around it that... we would make a lot of money off of the pond, but we 

were worried about the environment and we were worried about the 

money it would actually cost us to put them in. So we decided, I think, 

on campsites or something like that around there so that we wouldn't 

hurt the environment as much and we could still get commercial gain 

for the park 

Bill: 

We did something for the thickness of our ii\sulation to make it cooler 

in the summer and then warmer in the winter. 

When the over all recall of a task was not strong then people often 

recalled a combination of the scenario of the task and the social context of the 

task; who they worked with or how the task was being completing in the 

classroom setting: 
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Sun: 

I remember the three horses...this had to do with how many times you 

breed it and costs and the type of horse you breed with. And there's 

one kind of horse that if you breeded with it...it was like the top quality 

horse and then there was the...I don't remember the middle one, and 

the low, not the low quality, but that the last level horse was cheaper, 

but...it wasn't as fast as the top ones and we horse raced every year, cu\d 

breeded every year...I don't remember if it had anything to do with 

what we fed it, I just remember that we were keeping expenses in mind 

a lot during that one. And I remember we won that one...I think we 

won that one... 

Amy: 

designing the state park... I remember we had to include the swamp 

and an area for camping and trails. We did it on the computer, it was a 

simulation on the computer. And we broke out into groups. 

Confusion of Tasks - Actions over Content 

Although this study did not look at how well people recalled specific 

science content, the use of content as a context element in recalling tasks 

emerged in one recurring situation. There were no differences in either how 

or how well the two cohorts recalled the five tasks except that three of the 

younger cohort confused the park designing task with an erosion control task 

they completed in seventh grade that entailed erosion control desigris drawn 

on a map of a desert wash system on a computer screen. The older cohort did 
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not do that task when they were in seventh grade - it was created while they 

were in eighth grade. Although the erosion control task and park design task 

were very different in many ways (i.e.: the erosion control task did not have a 

system dynamics model to test the efficacy of the designs, nor was there a 

budget to maintain as in the park design task) the cognitive act of deciding 

where to place certain structures on the map on the computer saeen and the 

physical act of clicking the map at specific sites to place the structures were 

identical in nature, if not content, between the tasks. The recall in these cases 

became an amalgam of the two tasks. The following quotes are typical 

examples. Note: the park task had no erosion elements in it, the erosion task 

did not have any recreation elements in it. Additionally, the two maps, 

although similar in size, were very different. 

Mary: 

I remember we used computers and we used the stream table to 

practice seeing which way the river would flow, because the state park 

had to be by a river. And we had to make sure we knew which way the 

river was going to erode in the next hundred years or so while the park 

was in use, so we didn't make the park where it would get washed 

away. We had to make sure there enough activities for it to be a 

successful park that people would come to so we could get enough 

money to keep it rurming. 
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Kristie: 

I remember designmg the wash thing...and we had to decide where to 

put restrooms and stuff. 

Clearly the confused people were recalling the decisions they made and 

the actions they did over the content used in the task or details of the task 

itself. Both the erosion and the park design tasks were novel tasks in the 

sense that the students did not have any other tasks such as these in any of 

their other classes in middle school or high school. The members of the 

younger cohort that did not confuse the two tasks had, at the time of the task 

and at the time of the interview, a strong desire to work in a park system or 

were frequent visitors to parks and wilderness areas. 

Systems Thinking and Task Goals 

The systems thinking concepts and general outcomes elements of the 

tasks were rarely mentioned during the free recall. It was during the 

stimulated recall, in response to the question, "What do you think Mr. [name] 

wanted you to learn from [the task name]?" that most participants recalled 

these elements. 

r: OK. So, what do you think [your teacher] was trying to get you to 

leam from this one? 

Matt: [The} cor\sequences of building a house where you chose to build 

it and how you chose to build it. 
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r: OK. What do you think [your teacher] wanted you to leam from 

this? 

Mary: We learned about a lot of decisions that people who work for 

state parks have to make, and how complex trying to make a park is: 

you can't just put a fence around it and call it a park. You have to 

make sure the right amount of people go there, but not too many 

because it would get trashed. 

r: So, what was [your teacher] looking for you to learn from this one? 

Mike: Basically, how genes in general, how just...I learned from it you 

can get totally different kinds of combinations from two different 

genes. 

Although there is a high consistency in the recall of the systems 

thinking aspect of the tasks, it is risky to interpret this phenomena. Since the 

recall was cued, it is subject to Meisser's (1984) notion of "problem solving" 

our reconstruction of memories. This is the idea that many of our memories 

of school subjects are reconstructed from logically knowing what school tasks 

and concepts are likely to be as much as actually recalling the things 

themselves. Did the participants actually recall the systems thir\king aspects 
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of the tasks or deduce what the teacher wanted them to learn from recalling 

previous elements of the tasks? 

The last example (Mike's) suggests that this question was more heavily 

cued than I thought it would be. He had not been talking about genetics at all 

during the horse task recall until I asked him what the task was about. On the 

other hand, the participants may actually be recalling what the task was trying 

to get them to learn. 

Story: Personal Narratives and Task Scenarios 

The Evidence 

Table 8 compares the overall depth of recall of a task with the 

occurrence of participants free recalling three things: 1) the decisions they 

made; 2) the personal stories they may have created and how deep the recall 

was; and 3) the scenario of the task. Unlike tables 2 -6, which are concerned 

with free recall, if participants recalled the scenario during any part of the 

interview it is listed here. 

The table is organized around the depth of the recall of the five task. 

Recall was categorized as either strong moderate or weak. From there, the 

number of participants recalling their decisions, the depth of their personal 

story and the number of participants recalling scenarios was compared to the 

recall depth. 



90 

Table 8 - Depth of Recall/ Decisions^ Story and Scenario 
Task Recall Depth Number of 

Participants 
Recalling their 
Decisions 

Story Depth Number of 
Participants 
Recalling the 
Task Scenario 

Park Design strong (5) 5 strong (1) 
moderate (1) 
weak (3) 

4 

moderate (1) 1 moderate (1) 1 
weak (5) 4 strong (1) 

moderate (2) 
3 

House Design strong (3) 3 strong (3) 3 
moderate (7) 7 strong (1) 

moderate (4) 
weak (2) 

6 

weak (5) 5 moderate (3) 
wectk (2) 

3 

Horse Breeding moderate (4) 2 - 4 
weak (7) 6 - 5 

Cell Structure | - | - | - | - | 

DNA Sequence | weak (1) |- |- |- | 

Of particular note was the one student that had a strong story recall but 

a weak recall of the park task overall. She could recall what it was like 

walking on her trails in the park and that she wanted to live in the park, but 

could not remember much about that task other than that. 

In the park task, nearly aU of the participants who recalled the park 

recalled the decisions they made and most (eight of eleven) recalled that they 

created personal stories. The scenario of the park task was less well recalled 

than the decisions people made, but just over half recalled that the task was 

embedded in a scenario. 

In the house task, all of the participants recalled some of the decisions 

they made during the task and all recalled creating a personal story. Most of 

the participants (twelve of fifteen) recalled the scenario of the task. 
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In the horse breeding task, many of the participants who recalled the 

task recalled the decisions they made (eight of eleven) and most recalled the 

scenario of the task (nine of eleven). None of the participants recalled 

aeating a personal story about breeding horses. 

In neither the cell structure nor the DNA sequence task could any of 

the participants recall tasks very well, and so could not recall their decisions 

or any personal stories created during the task. There were no scenarios 

CTeated by the teacher or me for these tasks. 

The Relationships 

A strong relationship exists between the strength of a person's recall of 

the details of a task and the development of a story within the task. The 

development of a story within the each of three authentic tasks was 

accomplished in two ways: task scenarios and personal narratives. Task 

scenarios are stories the teacher and I constructed for the task which created 

the practitioner role that the student enacted (the student as architect, for 

example). Personal narratives had two forms: (1) the student writing a story 

about living in the design as part of the task (people had to write a story about 

walking around the outside of the house and through each of the rooms in 

the house task, for example) and (2) the student constructing a story with 

themselves as a character living within the designed product that was not 

part of the task (students hiking within the park or actually living in the solar 

house). 

Scenarios were constructed for the authentic tasks deliberately to 

situate the cognition and student actions within an real world sense of 
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practice. Scenarios were not only strongly recalled freely, but during the 

stimulated recall phase, people often recalled portions of the task scenario 

they had not recalled earlier. 

r: Did you create any stories about it? Do you remember anything like 

that? 

Sun: Wait a minute...! don't know if this was another class...but did it 

have anything to do with Indian burial grounds? 

r: uh-hunh [yes] 

Sim: Oh my gosh! Now it's coming to me [laughter] 

r: OK 

Sun: Hold on...Oh, I thought that happened to me in history...We had 

to preserve the Indian burial grounds and at the same time the Indian 

burial grounds were part of the park. 

Indra: 

That was the one with the steed, right? Or the stud or whatever it was 

called...yeah, that's right. I remember. We were trying to make money 

off of selling the horses or something like that, I think. I don't know. 

But we had one stud, or I don't know, you could buy a stud or rent a 
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stud or something to breed your horses and you're trying to do some 

with hybrids and all that kind of stuff to try and get the best, I guess, I 

don't know what it would be called...like pedigree or whatever and 

then make your money off of it... You paid a certain amount of money 

to breed to horse with them and I think we were working to see colors 

and physical...I know that was like the same section when we were 

working with purmet squares. I think we were using those to figure 

out colors of the horses when we bred them. And there was...I 

remember...some of the good horses had some gene that if you, mixed 

it with a gene it would kill your baby horses. And so we were trying to 

avoid that and at the same time get the best breed of horse we could. 

The scenarios, especially when the task did not lend itself to creating a 

personal story with the person as a character within the design of the task, 

created a plot for the person to put themselves into the task as a character. 

For example, the horse breeding task did not create a practitioner role where 

people created stories about themselves as breeders. Indeed, no one reported 

that they created a story about themselves during this task. But most of the 

students remembered both the scenario and social context of being a class full 

of horse breeders and trying to create the best race horse possible. In both the 

park and the house tasks, when a person could not recall creating a personal 

story, they nearly always recalled the scenario. 

Personal narratives or stories were always found with the strongest 

recall of details, systems thinking and general concepts learned during the 

task. In many cases, the people not or\ly recalled that they created a story but 
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could recall plot and character elements of the story five years after creating it 

in their heads. The stories created during the house design task, although 

only one person remembered a story being part of the task, were the richest in 

detail and emotion. People often became excited or embarrassed recalling the 

stories or putting themselves into the design as a central character. 

Relationships between the designers as characters within the design were 

common. The stories created during the park design task were never a peirt of 

the assignment, but over half of the participants recalled creating them and 

the strongest task and content recollections were by people who remembered 

creating stories. 

Sun: 

Oh we talked about furniture and building our greenhouse...like a 

Barbie doll house 

Matt: 

I put myself in the position of the Indians, having their land invaded: I 

thought that wouldn't be very nice, so I kept people as far away from 

there as I could. 

Joseph: 

We had to hand in a story of our house and I wrote a really bad one. It 

was about a bunch of corrunandos who lived in this wonderful solar 

house. 
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Laura: 

Suzy and I had two bedrooms but we put them on two different sides of 

the house because we knew we'd fight. 

Carlos: 

I remember...well, I thought it was a good idea in the first place, and we 

decided...me and my partner, Tom, we decided as if we were going to 

live in it, like we were making the whole house for our own comfort. 

Susan: 

In a way we were...'cause it was close to designing our own house. 

'Cause Mary and I designed it like we would like it if we were to live in 

it. 

Social Context and Communities of Practitioners 

Two elements of the social context of the classroom structure were well 

remembered by people: who they worked with on a specific task and what the 

relationships were between student teams within the classroom. Nearly 

every participant freely recalled who they worked with on specific tasks, those 

who did not remember freely were asked who their partner was. All but one 

person remembered who they worked with on the park and the house - the 

most intensely collaborative tasks. In fact many people spoke in the first 

person plural when describing their work on the tasks rather than in the first 

person singular. 
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Indra: 

Me and my partner dedded...we'd...ours was cool...our was like...it was 

in the shape of a pentagon, and it was three stories, and we did a lot of 

stuff with windows to use solar energy for heating. And we did 

something for the thickness of our insulation to make it cooler in the 

summer and then warmer in the winter. 

Few recalled who they worked with for the horse breeding and only 

one person recalled who she worked with during the video tasks, and her 

partner for that task, also a participant in the study, could not remember 

working together on it. 

The people who remembered the stories they created during the 

completion of the tasks also remembered specifics about the relationship 

during the task completion: what they agreed about, what they argued about 

how they both fit into the story, and how the relationship helped deternained 

how the final design turned out. 

Karen: 

Well, I remember me and Sherry made it for really intensive hikers., 

we wanted it to be a real wilderness state. We wanted it to be 

environmentally correct and stuff like that. 

Laura: 

I remember we originally wanted to put it in the rain forest. But Suzy 

didn't like that idea, so I gave in. 
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Laura: 

We...Suzy and I were real competitive in eighth grade, so we were 

trying to see who could do better breeding the horses. 

Joseph: 

[The] solar house was a lot of fun. I was by myself for that one because 

Bill had left the class and I didn't feel like working with anybody. 

The classroom contexts were less well remembered than the personal 

partnerships, but people recalled several aspects such as how the groups were 

arranged in the room and how the groups interacted with each other. In 

several of the tasks, student set up competitions among themselves such as 

which team could get the least environmental damage to their park, which 

house had the least costs, or which breeding program made the most money. 

Although the teacher did not set up the competitive spirit, he did not stop it 

either. He considered the competitive relationship motivating to the 

students. The recollections of the classroom social context were often recalled 

with the individual's status in that context being remembered as well. The 

recall was especially clear if success on a task or a partiailar part of a task 

seemed to change the person's status or participation within the classroom 

setting. 
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Kristie: 

Well, I remember thinkmg that once we finally got the hang of it, how 

cool we were. 

Sun: 

Our park stayed nicer than a lot of other people's. Other people had 

more tourists come, but their park got polluted. 

Sun: 

I don't remember our house being, like...all of our other simulatioris 

were like a contest to see who was most successful. But I don't 

remember our house being like that. I just remember getting a grade. 

Karen: 

And I remember we won that one...I think we won that one... 

School Achievement, Gender and Recall 

Table 9 summarizes the depth of recall across the five task for each 

participant. The following symbols are used n this table: s = strong recall 

depth, m = moderate, w = weak, a = absent, - = no recall or too weak to 

categorize, f = female, m = male, h = relatively high achievement levels (A's 

or B's in science courses), m = relatively moderate achievement levels (C's in 

science courses), 1 = relatively low achievement levels (D's or F's in science 
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courses), s = senior at the time of the interviews, j = juniors at the time of the 

interview. 

Table 9 - Recall Depth for Each Participant 
Name Park House Horse 

Breeding 
CeUs DNA Gender Relative 

Aduevencrt 
Level 

Age 

Indra m s w - - f h s 
Sun w w w - - f h s 
Matt s s m - - m 1 s 
Amy s m - - - f m s 
Mary s m m - - f m j 
Mike w m m - - m m 
Kristie - w m - - f h j 
Karen w w w - - f 1 
Laura - m w - - f h ) 

Tom w m - - - f h 
Bill w m w - - m m j 
Carlos s m w - - m 1 s 
Carl - w - - - m 1 s 
Susan - w - - - f m s 
Joseph s s w - w m h s 

Unlike the results that Bahrick (1984) and Bahrick and Hall (1991) 

found in the long term recall of Spanish and math, little pattern of recall 

depth emerged that could be attributed to what grade people earned in middle 

or high school science classes: some high achieving people recalled very little, 

some recalled very much; some low achieving people had remarkable recall, 

some almost had none. Few patterns across tasks emerged either; the young 

woman who remembered the park task better than any one else could not 

remember that the horse breeding task ever occurred. 
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No gender differences were found in the depth or type of recall. Two of 

the boys recalled some very technical kinds of details about the simulations, 

but one girl did also. On the other hand, gender differences regarding the 

nature of the story a person created during the task were very strong. 

One discussion between students that I captured in the field during the 

older cohort's eighth grade year was between a pair of girl house designers 

and a pair of boy house designers. The boys had a technology-rich house, the 

girls were using a passive design that incorporated vegetation and earth-

sheltering. The girls were aghast at the boys' design - they could never live 

in a house like that, full of gadgets. The boys countered with the argument 

that the girls' trees would take so long to grow that it would be years before 

the house ever worked well. By then the boys would have sold their house 

for a huge profit and moved on to build another house. The girls countered 

that they were building their house to live in and enjoy, not sell. 

Each pair of students was working from a different story, a different 

plot and set of characters. They each learned and used the same content, but 

learned and used it in a different way. Unfortunately none of the four were 

available for interviewing for this study, so there was no chance to see if and 

how they recalled the argument. 

The Five Intervening Years 

Each of the participants in the study had similar science class 

experiences in the interverung years between their eighth grade year and the 

time of the study. All had similar courses taught by teachers who all taught 

the same tasks at the same time of the year. It is tmlikely, therefore, that 
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differences between individual students could be attributed to differences in 

their school experiences between eighth grade and the time of the study. 

The general concepts and science content of two of the tasks - the park 

and the house tasks - were not repeated in science courses after eighth grade. 

The concepts of the other three tasks: genetics (horse breeding), DNA 

sequencing and cell structure (the video disk tasks) were repeated in ninth 

grade human biology but with very different tasks. 

Since the tasks were so different between eighth grade and high school 

courses it is unlikely that differences foimd between tasks could be attributed 

to interference effects (see Neisser, 1988). 

DISCUSSION 

Well Remembered Events and Stories 

As Carter and Gonzalez (1993) found with teachers and well 

remembered teaching events, well remembered task events - events that 

occurred during the completion of an academic task - form the framework 

upon which students construct the stories of the things they learn. 

Sometimes those events consist of social contexts, sometimes they are 

consequences or outcomes of actions, but most of the well remembered 

events are scenarios and actions - storylines and plot events that become the 

stuff of personal stories. 

This description of events as the organizing framework for memory 

seems to fall within the "comprehension hypothesis of event orgaruzation" 

as defined by Barsalou (1988). Barsalou describes the content and organization 

of memories in terms of event-memory organization packets: schema and 
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connections between events, participants, time and space. Without denying 

the existence of these elements of recall organization, it may be more useful, 

for this study, not to parse out the organization of people's memories into 

separate categories, but to put all of these elements into the larger and more 

useful concept of story, and say that people create stories out of the events of 

their lives. For this is how people structured their recall: they told me stories. 

As Carter (1993) maintains, stories contain more than just events and specific 

memories, they contain ambiguities, contradictions and emotions. 

When students are able to put themselves into the story of the task and 

become part of the curriculum as it develops in the classroom, then the 

content, and the skills needed to use the content, become tools to produce the 

product. This use, then, helps construct the entire story of the task. 

The more salient the events, the richer the story, the deeper and more 

detailed the recall of the task and the general concepts learned by completing 

the task. Conversely, the poorer the set of events - or the more routine or 

repetitive the task - the less detailed the recall of events and concepts. 

Authentically situated tasks, such as design tasks, that are high in ambiguity 

and risk may require people to develop usable contexts for knowledge. These 

usable contexts- stories in their heads - resolve the ambiguity of the task into 

practical forms usable for completing the task. 

These developing stories of practical use create a dynamic learning 

situation where the personal story gives meaiung to new decisions and 

actions made as the task ur\folds. The new decisions and actions, in turn, 

help create richer, more complex stories for later use. The high risk of the 

task - risk in terms of how much the task contributes to the term grade -
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creates a accountability situation where the student cannot avoid the sense 

making and the ambigiiity resolution. 

Gudmunsdottir (1991) contends that teachers, through their 

curriculum and instruction, form stories through which course content is 

transformed and communicated to students. Students it seems, in turn, must 

take the transformed content and create stories of their own - often different 

from the teacher's story - in order for understanding and lasting learning to 

occur. If stories are not created, then the content is learned merely long and 

deep enough to perform well on testing instruments. When the participants 

in this study recalled what it was that they did and what they remembered 

they recalled it as a story of themselves doing the task. When they could not 

remember the story of doing the particular task, they tried to picture 

themselves doing it. But even trying to recall the spatial component of where 

they might have been in the room to do the task could not help them recall 

the routine school tasks. 

It could very well be that part of our human nature is the ability to 

store and retrieve large amounts of detailed information embedded in stories. 

Stories may well be the way we most naturally learn. What we call the "oral 

tradition" or storied way of knowing (Carter, 1993) may have socially evolved 

as a consequence of our biological evolution. 

School tasks often ask children to leam and reproduce information in 

non-storied forms - such as the quizzes from the two video disk tasks. 

Perhaps one of the most important skills that children must acquire is the 

ability to develop some sort of story around non-storied learrting. Creating 

these strange stories may be one of the hallmarks of learning in schools as 
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compared to learning in everyday life. These stories may take advantage of 

the spatial component of memory, for example when people remember 

where an important concept was located on a page of notes, or where they 

were sitting when they learned something. Luckily, people do not appear to 

lose their storied way of leanung as an effect of schooling (see Mandler et al., 

1980). 

The work of Lampert (Lampert, 1986; Putnam, Lampert & Peterson, 

1990) in creating math stories and scenarios for elementary school children, 

and Carter's (1991) description of the uses of case method stories in teacher 

education clearly demonstrate the power of storied ways of learning. The 

descriptions of learning outside of school situations (see Lave & Wenger, 

1991), the comparisons of schooling and non-schooling learning (see 

McDermott, 1994; Rogoff, 1995) and the examples of situated cognition given 

by Brown et. al. (1989) are perhaps descriptions of situations that create storied 

learning as much as they are descriptions of authentic situations and 

communities of learners. 

Clearly the tasks described as authentic in this study are those that lend 

themselves to creating stories. An important part of an authentic task is to 

have the student put themselves in the role of a practitioner using the 

knowledge (Brown et. al, 1989). Each of the authentic tasks in this study had 

scenarios for the students to put themselves in. These scenarios started the 

authentic tasks within a storied context. Scenarios are preferable to no 

scenario or story opportimity at all within a task, but the best recall came 

when people created their own stories and this opportunity came with the 

design tasks. 
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As students designed their products, personal stories were created and 

roles were lived out within the classroom. New plot elements were tested 

and accepted or rejected as the design began to take shape. As communities of 

practitioners were developing, practitioners exchanged ideas and "answers" . 

These interactions took the personal story and bridged it to the broader 

community where several stories had been growing. 

At the end of the design tasks, students presented their designs to the 

rest of the class. At that point, the rest of the community was allowed to hear 

the designer's stories, and try to put themselves into the park or the house 

and compare the presenter's world with their own. Many participants in this 

study remember clearly how well they liked their own design compared to 

other designs. 

Dominance of Actions over Content 

When people create stories from academic tasks, it is the actions they 

do and the decisions they make more than the content of the task which 

create the stories in their heads. When members of the younger cohort 

mixed the content of the tasks from seventh and eighth grade science courses, 

they were recalling the nearly identical sets of decisions and actions as one 

task. This appears to be a case of interference (see Neisser, 1984,1988) where 

similar occurrences may cause the forgetting of the most recent occurrence. 

"When a number of experiences are very much alike, their common 

sfructure tends to become salient even as their individual characteristics are 

forgotten," (Neisser, 1988, p360-361). Events with unique structiires, unlike 

in form or content with events that happen subsequently, are remembered 



106 

much better than events that share structure with subsequent events. Neisser 

(1988) explains this selective recall by suggesting that we may have several 

"scripts" running in our minds simultaneously during an event and these 

different scripts may suffer different memory fates later on. 

In this case, the actions are the similar events even though the content 

of the two tasks were quite different. The contents of the tasks - since they 

were used as tools used to make the decisions required to complete the tasks 

- were secondary in importance to the actions involved in using the 

knowledge. In this sense the two novel tasks were becoming routinized as 

Doyle (1983) describes routine tasks. It seems that the story for that form of 

task was created in seventh grade and merely recalled during eighth to 

complete the similar task. 

If two novel tasks, not repeated between eighth grade and eleventh 

grade (the age of the yoimger cohort) in form or content, could so easily 

become routinized that the content was merged together but neither task 

recalled very well, then what are the consequences of repeating routinized 

tasks of the same form over and over? Once the story of that type of task has 

been created, it may not need to be re-created, but merely brought to mind 

long enough to complete the task with minimal contact with the content. 

The negotiations that Doyle (1983) talks about between teachers and students 

to reduce the ambiguity and risk in tasks may be students' attempts to recast 

the task into a form they already have a story for. 

A question that arises, then, is if the physical nature of the two tasks 

from seventh and eighth grade had been quite different from each other, 

would the recall of the two tasks been separated in the people's minds? 
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CHAPTER FIVE 

SUMMARIES AND CONCLUSIONS 

Goals of the Investigation 

This study investigated the differential recall students had across five 

different academic tasks they had completed five years prior to the study. It 

reconstructed five different middle school science tasks that eleventh and 

twelfth grade students completed when they were in eighth grade and 

examined their recall of the tasks. What, how, and how well students 

recalled the tasks was used to understand whether and how different kinds of 

school tasks produce different kinds of recaU. 

The Method 

Five tasks were selected that represented a range of task types along 

dimensions that have been suggested by various investigators to play a role in 

determining what it is that students do and what they learn as they complete 

tasks. Three were "authentic" tasks which had students duplicate the 

decisions practitioners make in the adult world. Of these, two were design 

tasks - the new state park designing task and the house designing task - and 

one was a data generating game task - the horse breeding task. The other two 

tasks - the cell structure task and the DNA sequence task - were more regular 

school tasks that had students taking notes and preparing for a quiz. All of 

the tasks selected were computer based tasks to lessen the impact that 

technology effects may have had on task recall. 



108 

The tasks were reconstructed through four means: my recall of the 

tasks, existing field notes from the time the tasks were created and taught, 

interviewing the teacher to obtain his recall of the tasks, and examining 

actual products from the tasks. 

The participants in this study were fifteen volunteer high school 

juniors and seniors in the spring of 1996 who had the particular teacher in 

eighth grade. The sample contained a balance in terms of gender, age 

(cohorts) and achievement levels. All of the students knew me as a faculty 

member both in their middle school and their high school. Recall was 

collected through audiotaped interviews. The interviews occurred in my 

science classroom. It was a relaxed, informal atmosphere. 

The first part of each interview consisted of asking the participants to 

engage in free recall about a specific task but not specific events within the 

tasks. Follow-up, stimulated recall questions were then asked to see what 

people recalled about the specific decisions they made, the consequences of 

their decisions, what they recalled about the goals of the tasks, what they 

remember thinking about as they completed the task, and whether they had 

created any story element while completing the task. 

The interviews were transcribed and read several times each without 

any coding or analysis taking place. Categories which represented a particular 

kind of event or task element were established and statements in the 

transcripts were first coded for these categories. The categories included: 

decisions, consequences, task consequences, science concepts, systems 

thinking, task scenarios, social context, products and personal stories. 
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Miscellaneous categories not considered task events - such as confusion of 

tasks or mis-recall - were also coded at this time. 

After the categories of recall were coded, a second level of coding, 

consisting of evaluating the depth of the recall of events and personal stories 

was conducted. Analysis tables were then constructed in order to list recall 

patterns within tasks. The tables compared each task with the recall of each 

participant along the following dimensions: free recall pattern (which events 

were recalled first, second, third and so on), recall depth, story depth, and 

system thinking recall. The recall patterns for each task were then aggregated 

for a comparisons of recall across tasks. 

A second analysis table was then constructed to compare free recall 

patterr\s with the overall depth of recall and the depth of story development. 

This table was constructed to see if how participants recalled was related to 

how well they recalled and if the development of stories played any role in 

the depth of recall. 

The Evidence Gathered 

There were ten general elements of the tasks that people remembered: 

(1) the decisions or actions they personally performed, (2) the consequences of 

those decisions or actions, (3) the consequences of the task, (4) the social 

context of the task, (5) the scenario of the task, (6) the concepts learned by 

completing the task, (7) the products that were handed in, (8) the personal 

mearung of the task at that time in the person's life, and (9) pre-task lesson 

that were completed prior to starting on the task and (10) the systems 

thinking goal of experiencing and understanding the trade-offs between form 
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and function when designing something as well as the dynamic relationship 

between decisions and consequences. 

Thirteen of the fifteen participants in the study recalled that the park 

design task occurred. Five participants recalled the social context first; four 

participants recalled the decisions they made first; three participants recalled 

the scenario of the task first; and one participant recalled the science concepts 

first. 

Five of the thirteen had strong detailed recall of decisions, scenarios or 

corisequences, one had a moderate recall and five had weak or summarized 

recall of the task. Every time a participant had a strong category recall, the 

specific decisions they made were a part of that recall. Recalling the scenario 

of the task was part of three of the five strong recalls. A personal story of 

enough depth to be recalled was also found to occur whenever there was a 

strong recall of the park task. 

Ten of the participants recalled a systems thinking aspect of the task. 

Three participants in the younger cohort confused the park task with an 

erosion task they had completed the year before in seventh grade science. The 

recall in these three cases were an amalgam of the details between the two 

similar tasks. 

All fifteen participants in the study recalled that the house design task 

occiirred. Seven of the fifteen recalled the decisions they made first; five 

participants recalled the scenario of the task first; the last three participants 

recalled the social context first. 

Three participants had strong detailed recall of decisions, scer\arios or 

consequences, seven had moderate recall and five had weak or summarized 
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recall of the task. Again, every time a participant had a strong category recall, 

the specific decisions they made were a part of that recall. Recalling the 

scenario of the task was part of one of the three strong recalls. 

A strong recall of a personal story was also found to occur whenever 

there was a strong recall of the park task. Eleven of the participants recalled a 

systems thinking aspect of the task. 

Eleven of the fifteen participants in the study recalled that the horse 

breeding task occurred. One participant recalled the decisions they made first; 

seven participants recalled the scenario of the task first; two participants who 

recalled the scenario first could not recall any other details until cued 

questions were asked. The last three participants recalled either the social 

context, consequences of their dedsior^s or the concepts of the task first. 

None of the participants had a strong detailed recall of decisioris, 

scenarios or consequences, four had moderate recall and seven had weak or 

summarized recall of the horse breeding task. Recalling the scenario of the 

task was part of each of the moderate recalls, decisions were part of three. No 

participants could recall creating a personal story about the horse breeding. 

Eight of the participants recalled a systems thinking aspect of the task. 

GrUy one of the fifteen participants in the study recalled that cell 

structiire was taught but could not recall the specific task. Four of the fifteen 

participants in the study recalled that a DNA sequence task occurred but, 

again, could not recall much of the task. 
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The Results 

The five tasks were well sorted in terms of how well people recalled 

them. Authentically situated tasks were remembered much better than 

routine school tasks. Nearly three fourths of the people interviewed recalled 

the main goals of the authentic tasks and much of the actual work that they 

did. In contrast, nearly all of the people interviewed did not remember that 

the last two tasks occurred at all. 

The three authentically situated tasks were also further sorted in 

strength of recall. Design tasks were recalled better both in terms of the 

systems thinking and details than the non-design task. The house - the more 

persormlly designed product, designed from essentially a blank slate - was 

much better recalled in all aspects than the park - a task which required 

students to fill in an existing map with park infrastructure. 

Of the ten tasks elements, the two elements people free-recalled most 

clearly above all else were the specific decisions they made and the scenario 

the task was embedded in. The social context and the consequences both of 

the decisions within the task and the consequences of the task completion 

were free-recalled not nearly as well as the scenarios or decisions, but were 

recalled more than the other elements. The other six elements were mostly 

recalled orUy when asked about them. 

How specific tasks were recalled was related to how well those tasks 

were recalled over all. The better a task was remembered over all, the more 

people first recalled the specific actions and decisions they made more 

anything else. The decisions people made were most often the first thing 

recalled. If the dedsioris were not the first element recalled, then the scenario 
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for the task usually was, with a list of the decisions being recalled next. 

Consequences of the actions or decisions often followed recalling the actions 

or were recalled within a dynamic relationship with the decisions. 

When the overall recall of a task was not strong then people often 

recalled a combination of the scenario of the task and the social context of the 

task: who they worked with or how the task was being completing in the 

classroom setting. 

The systems thinking concepts and general outcomes elements of the 

tasks were rarely mentioned during the free recall. It was during the 

stimulated recall that most participants recalled these elements. Recall of the 

systems thinking concepts may be a problem solving reconstruction. 

A strong relationship existed between the strength of a person's recall 

of the details of a task and the development of a story within the task. The 

development of a story within the each of three authentic tasks was 

accomplished in two ways: task scenarios and personal narratives. 

The scenarios, especially when the task did not lend itself to creating a 

personal story with the person as a character within the design of the task, 

created a plot for the person to put themselves into the task as a character. 

Personal narratives or stories were always foimd with the strongest recall of 

details, systems thinking and general concepts learned during the task. 

Two elements of the social context of the classroom structure were well 

remembered by people: who they worked with on a specific task and what the 

relationships were between student teams within the classroom. Nearly 

every participant freely recalled who they worked with on specific tasks, those 

who did not remember freely were asked who their partner was. Few recalled 
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who they worked with for the horse breeding and only one person recalled 

who she worked with during the video tasks, and her partner for that task 

could not remember working together on it. 

The people who remembered the stories they created during the 

completion of the tasks also remembered specifics about the relatior\ship 

during the task completion: what they agreed about, what they argued about 

how they both fit into the story, and how the relationship helped determined 

how the final design turned out. 

The classroom contexts were less well remembered than the personal 

partnerships, but people recalled several aspects such how the groups were 

arranged in the room, and how the groups interacted with each other. The 

recaU was especially clear if success on a task or a particular part of a task 

seemed to change the person's status or participation within the classroom 

setting. 

No pattern of recall depth emerged that could be attributed to what 

grade people earned in middle or high school science classes. No gender 

differences were found in the depth or type of recall, but gender differences 

regarding the natiire of the story a person created during the task were very 

strong. 

Interpretations 

Well remembered task events form the framework upon which 

students construct the stories of the things they learn. Sometimes those 

events consist of social contexts, sometimes they are consequences or 

outcomes of actions, but most of the well remembered events eire sceiuirios 
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and actions - storylines and plot events that become the stuff of personal 

stories. 

This description of events as the organizing framework for memory 

falls within the "comprehension hypothesis of event organization" as 

defined by Barsalou (1988). This theory was interpreted in this study to say 

that people create stories out of the events of their lives. When students are 

able to put themselves into the story of the task and become part of the 

curriculum as it develops in the classroom, the content, and the skills needed 

to use the content, become tools to produce the product. This use, then, helps 

construct a story of the task. 

The more salient the events, the richer the story, the deeper and more 

detailed the recall of the task and the general concepts learned by completing 

the task. Conversely, the poorer the set of events - or the more routine or 

repetitive the task - the less detailed the recall of events and concepts. 

Authentically situated tasks, such as design tasks, that are high in ambiguity 

and risk may require people to develop usable contexts for knowledge. These 

usable contexts - stories in their heads - resolve the ambiguity of the task into 

practical forms usable for completing the task. 

These developing stories of practical use create a dynamic learning 

situation where the personal story gives meaning to new decisions and 

actions made as the task imfolds. The new decisions and actions, in turn, 

help create richer, more complex stories for later use. The high risk of the 

task - risk in terms of how much the task contributes to the term grade -

creates a accountability situation where the student caruiot avoid the sense 

making and the ambiguity resolution. 
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If stories are not created, then the content is learned merely long and 

deep enough to perform well on testing instruments. When the participants 

in this study recalled what it was that they did and what they remembered 

they recalled it as a story of themselves doing the task. When they could not 

remember the story of doing the particular task, they tried to picture 

themselves doing it. 

It could very well be that part of our human nature is the ability to 

store and retrieve large amounts of detailed information embedded in stories. 

Stories may well be the way we most naturally leam. 

The tasks described as authentic in this study are those that lend 

themselves to creating stories. An important part of an authentic task is to 

have the student put themselves into the role of a practitioner using the 

knowledge. Each of the authentic tasks in this study had scenarios for the 

students to put themselves in. These scenarios started the authentic tasks 

within a storied context. Scenarios are preferable to no scenario or story 

opportunity at all within a task, but the best recall came when people created 

their own stories and this opporttmity came with the design tasks. 

As students designed their products, personal stories were created and 

roles were lived out within the classroom. New plot elements were tested 

and accepted or rejected as the design began to take shape. As commimities of 

practitioners were developing, practitioners exchanged ideas and "answers" . 

These interactions took the personal story and bridged it to the broader 

commimity where several stories had been growing. 

When people create stories from academic tasks, it is the actions they 

do and the decisions they make more than the content of the task which 
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create the stories in their heads. When members of the younger cohort 

mixed the content of the tasks from seventh and eighth grade science courses, 

they were recalling the nearly identical sets of decisions and actions as one 

task. This appeared to be a case of interference where similar occurrences may 

cause the forgetting of the most recent occurrence. 

In this case, the actions are the similar events even though the content 

of the two tasks were quite different. The contents of the tasks - since they 

were used as tools used to make the decisions required to complete the tasks 

- were secondary in importance to the actions involved in using the 

knowledge. 

Contributions to the Literature 

This dissertation contributes to the literature that informed its 

inception in two ways: methodologically and theoretically. It contributes 

methodologically to two fields: the investigation of authentically situated 

tasks and the investigation of long term recall of school tasks. 

It contributes to the investigation of authentically situated tasks by 

utilizing academic tasks as an analytic tool for the investigation of 

authentically situated tasks. Those working from a sodocultural perspective, 

as they investigate authentic tasks both in and out of schools, say that 

lean\ing is a natural human condition inseparable from other activity. But 

sodocultural and situated learning investigators, while stressing the 

importance of a natural school context for research (Smagorinsky, 1994), 

ignore the nature of the academic tasks (as defined by Doyle, 1983 and Doyle 

& Carter, 1984) as important contextual elements in terms of what is learned. 
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Many of the findings of sodocultural research come dose to describing the 

mediating role that academic task plays in determiiung sodal contexts in 

dassrooms (see Martin, 1990, Newman et al., 1989; Smagorinsky, 1994; Tudge, 

1990), but use the term task in an individual psychological sense rather than a 

sodal psychological one. Explidtly utilizing academic task as a theoretical or 

methodological tool is missing. 

This research, utilizing academic task as a necessary component of the 

sodocultural context of dassrooms, has demonstrated that differences in 

academic task structures have serious effects on the long term recall of those 

tasks - espedally the recall of actions, dedsions and social contexts. In other 

words, the activity that Lave (1994), Brown et al. (1989) and Moll (1990) talk 

about is affected in critical ways. 

Certainly sodocultural research looks at the nature of what adults are 

having students do, but the full context of that academic work - especially 

how the research interventions (often some sort of academic task) are placed 

in the broader school year and sodal structure is lost or ignored. As Doyle 

(1983) has pointed out, academic tasks indude not merely the processes of 

student work and resources students may use, (the most common aspects of 

sociocultural research of schooling), but also what products the task produces 

and the worth the task has in creating a term report card grade. Without 

knowing how a task fits into the entire school year, it is difficult to know how 

the intervention would unfold in a natural school setting. This broader, 

important context - critical in the imderstanding of sodocultmal settings on 

learning in schools - is what this study brought to the field. 
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This study also contributed methodologically to the field of long term 

recall of school knowledge by utilizing story as an analytic tool for 

investigating memory organizing frameworks. This study was a marked 

departure from more psychological and quantitative studies of memory and 

school knowledge (Bahrick, 1984; Bahrick & Hall, 1991; Conway, Cohen & 

Stanhope, 1991) which focus primarily on what people remember not how. 

This study was similar to autobiographical memory research (see Barsalou, 

1989) but rather than looking for small components of memory organization 

it utilized a more encompassing, and perhaps more useful to practitioners, 

uiut of analysis and applied story as the frame for examining memory of 

school tasks. 

This study contributes theoretically to the literature on academic tasks, 

situated cognition, story and knowledge, and recall of schooling by combining 

them into a imified understanding of how people recall certain academic 

tasks better than others. This study provides a more fine grained analysis of 

the content of long term effects of classroom events than just looking at 

academic tasks (see Doyle, 1991) or story (see Carter, 1993) or situated cognition 

(see Brown et al., 1989) alone. 

When students recall some tasks in school very well and others not so 

well, one reason may be that they are creating stories which help them make 

sense out the curriculum they encoimter in school. These stories are created 

from the classroom events that students participate in. They are characters 

both within their own stories and the stories of their classmates. 
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Academic tasks, by determining which classroom events are most 

likely to occur, help create organizational frameworks for the formation of 

stories which, in turn, are the organizing frameworks for long term memory. 

Additionally, different kinds of tasks have different long term 

consequences. Certain kinds of tasks - authentically situated tasks, and more 

specifically, design tasks - lend themselves more to story formation than 

non-authentically situated tasks. Those tasks which involve the student as 

an actor in the development of the product and the use of the knowledge in a 

practical sense are much more likely to produce lasting recall of what 

happened and how the knowledge was used than tasks which have the 

student merely rearrange or re-report the knowledge in a non practical form. 

Implications for Teaching, Curriculum Development and Schooling 

The implications for teaching from this study center on two areas: (1) 

the value of authentic compared to regular school tasks and (2) the power of 

design tasks. 

This present look at long term recall and specific tasks suggests that the 

regular school tasks students spend most of their time doing in classrooms 

may be forgotten for two reasons: 1) the lack of opportimity for creating stories 

and 2) the dominance of actions over content. Without the development of 

stories, tasks may become impersonal and completed only because they have 

to be. Additionally, completing repetitive, well remembered actions takes 

precedence over content because they are the easier things to do. If students 

know how to complete a worksheet well, they may be skilled enough at the 
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task to need only a cursory contact with the content in order to fill in the 

blanks. Hence little may be remembered. 

Authentic tasks, on the other hand, require students to use the content 

to solve ill-defined problems or problems with multiple ways of achieving 

the product. These problems, more like the complex problems that adult 

practitioners face, are unique in structure and content, and run less often the 

danger of routinization or memory interference. On the other hand, this 

study suggests a danger in "routinizing" authentic tasks by repeating them 

with the same students in subsequent years. 

Design tasks, clearly, are a special subset of authentic tasks. Because 

design tasks embody multiple paths for successfully completing the tasks, 

have performance consequences or assessments apart from what may often 

seem to be an arbitrary final grade from a teacher, and allow students to use 

content in creative ways, they create situations where students are able to 

easily put themselves into the design process as a character in the story of the 

tasks. They are creating the design for themselves as much for the teacher. 

When this happens what they do and how they use the knowledge is 

remembered better and longer. 

The broader issue of what these findings contribute to our knowledge 

of the long term consequences of schooling is problematic. It is tempting to 

infer, within the theoretical domain of situated cognition and situated 

learning (see Brown et al., 1989), that since actions co-produce learning, that 

recalling events and actions of tasks leads to better recall of what was to be 

learned and how to use it, or, just better learning. But this would be an 

unwarranted leap. As Jean Lave contends (1993), knowing what is learned is 
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always problematic. Therefore contending, within this frame, that something 

is learned better from a task that is recalled better is risky. I cannot say, in this 

study, that un-recalled tasks resulted in unlearned content. 

What we know about the long term consequences of schooling is 

unclear. The psychological findings on long term recall of content may just 

be reporting the recall of general skills (Neisser, 1984). Sociological 

investigators have long complained that knowledge of the effects of schooling 

is uncertain or just plain missing (Hum, 1978; Girod, 1990). At best, the 

psychological and sociological evidence appear to support the findings of 

cross-cultural studies on schooling effects that suggest that one of the long 

term effects appears to be general ways of thinking: such as being able to think 

in hypothetical ways when asked hypothetical questions (Luria, 1979; Mandler 

at al., 1980; Rogoff, 1981). 

This study does not present answers to the question of long term 

learning but poses problems which need investigation. Does better recall of 

some kinds of tasks over others lead to better learning of the content by those 

tasks? Are the creation of stories about tasks actually anchors for learning 

content, thus leading to better learning? 
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APPENDIX A - Interview Questions 

Introduction statement: "This is an interview to see what you remember 
about your eighth grade science class. Don't worry if you don't remember 
anything, this is not a study about you, but about the science curriculum that 
year. Your name will never be mentioned in the study, nor will anyone but 
me know who was ever interviewed. All of your answers will be kept 
anonymous. Are you ready?" 

"In Eighth grade there were several activities that you did. I want to ask you 
about a few of them." 

1. Ask "What do you remember about the [task name]?" 

2. Ask "What else do you remember?" 

3. Only when they state they do not remember anything more, ask "How 
about the decisions you made?" 

4. Ask "How about the consequences of the decisions you made?" 

5. Ask "What do you think Mr. [name] wanted you to leam from [the task 
name]?" 

6. Ask "What were you thinking about [the task name] when you worked on 
it?" 

7. Ask "Did you aeate a story during [the task name] where you were 
involved in [the task name]?" 

8. Repeat the sequence for the next task. 
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