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ABSTRACT 

This study looked at one classroom’s manifestation of inquiry. Looking at tasks as part of 
the Full Option Science System (FOSS) shed light on the way in which inquiry took 
shape in the classroom. To do this, detailed descriptions and analysis of the enactment of 
inquiry-based tasks were conducted in one fifth-grade elementary school classroom 
during an 8-week period of instruction. A central finding was that the intended tasks 
differed from the actual tasks. This incongruence occurred primarily due to the actions of 
individuals in the classroom. These actions shaped tasks and transformed inquiry-based 
tasks from highly ambiguous, high-risk tasks to a routine set of steps and procedures. 
Teacher’s actions included establishing a classroom culture, creating a flow to classroom 
events, and making instructional decisions. These actions resulted in implicit structures in 
the classroom that determined the pace and sequence of events, as well as how the 
requirements and value of work were understood by students. Implicit structures reflected 
shared understandings between the teacher and students about work and the overall 
system of accountability in the classroom.  
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CHAPTER 1: STATEMENT OF THE PROBLEM 
 

Introduction 

A contemporary question being asked in the field of educational research is how 

to improve teaching for understanding. In recent years, considerable attention has been 

given to this central issue (Bransford, Brown, & Cocking, 1999; Lambert & McCombs, 

1998; National Research Council, 2000). Inquiry-based approaches to science education, 

for example, have been developed that organize content around “big ideas” considered 

central to understanding scientific disciplines. These efforts come in response to 

criticisms of current student learning (National Research Council, 2000). International 

science and math comparison test scores have been interpreted to suggest that students in 

the United States are mastering basic skills but are unable to apply this learning during 

problem-solving work assignments (Hiebert et. al., 2003; Jakwerth, 1999; Martin et. al., 

1997; NSF, 1996). Hiebert, et. al. (2003), for example, compared math tasks enacted by 

teachers in the United States to those in other countries. These researchers wrote that the 

U.S. teachers utilize a larger number of lessons conveying procedures that do not create 

understanding of connections among facts, procedures, and concepts. Similarly, teaching 

in science reflects teacher-directed lessons that emphasize the transmission of definitions 

and vocabulary (NSF, 1996). Critics have written that, as a result, students do not 
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experience higher-level learning tasks and find learning for understanding to be 

challenging (Hiebert, et. al., 2003; Jakwerth, 1999).  

National attention has started to focus on reform efforts to promote student 

understanding in which individuals develop the ability to think and make sense of 

complex knowledge. To achieve these goals, efforts have focused on developing 

standards and enhancing teacher knowledge. Reform efforts have included creation of the 

Science for All Americans, Project 2061, and the National Science Education Standards 

(Bybee, 1995; National Academy of Sciences, 1998). These content standards stressed 

higher-level thinking through hands-on, inquiry-based learning programs. The result has 

been the design and construction of commercially produced inquiry-based instructional 

programs. The Full Option Science System (FOSS) is one such program that has resulted 

from this movement. FOSS is based on local and national science standards and use 

experiential learning activities to guide students to actively construct ideas through 

inquiry, investigation, and analysis.  

 Despite development inquiry-based instructional programs such as FOSS, 

actualizing intentions to teach for understanding has been difficult. Tasks that are a part 

of programs, such as FOSS, are designed to foster understanding; however, the resulting 

learning does not always reflect programmatic goals (Huberman & Middlebrooks, 2000). 
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To find out why, researchers have begun exploring the enactment of processes of inquiry 

and how enactment is impacted by the dynamics in the classroom. Researchers have 

looked at how tasks take shape in the classroom, because tasks provide a contextual 

understanding of what is going on in a classroom setting. Doyle and Carter (1984), for 

example, examined how academic tasks in two composition classes were connected to 

student involvement and management. These researchers found that students exercised 

considerable influence over task demands in the classrooms. Students negotiated task 

conditions (i.e., self-direction and independent judgment) in some writing assignments 

through behaviors such as asking questions and feigning confusion. As a result, the 

announced goal was often not reflected in the actual criteria for acceptable answers 

during writing tasks. Similarly, Herbst (2003) looked at classrooms as organizations and 

the impact of environmental structures on mathematical reasoning tasks as they were 

enacted in middle-school classrooms. He described the resources and constraints on 

mathematical instruction that shape mathematical activity in school classrooms. Herbst 

found that at certain points in a lesson, teacher behaviors shaped mathematics tasks in 

ways that ran contrary to the goals of the lesson. Specifically, the teacher was forced to 

judge where to direct student activity, make decisions about the allocation of resources 

(i.e., models and prompts), and define how explicit the directions should be. Such factors 
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determined the structure of academic tasks (Doyle, 1988) and shaped the ideas developed 

during interactions with students and the subsequent learning that occurred (Herbst, 

2003). 

Studies (Doyle & Carter, 1984; Herbst, 2003) illustrate how fragile the inquiry 

process can be: the teacher’s intended tasks do not always become the actual tasks that 

take shape in the classroom. This is important because it reveals the tensions that exist 

between the teacher’s intended tasks and the ways in which these tasks actually emerge 

as students’ work. This is key to my research: Why is it that enacted tasks are not always 

congruent with the intended tasks? To answer this question, it becomes important to 

determine what is going on in the classroom. Determining what is going on in the 

classroom sheds light on enactment, that is, how academic tasks take shape and are 

experienced under classroom conditions.  

 To date there have been few studies that have shed light on the enactment of 

learning tasks in elementary school classrooms. We do know the tasks that students 

define can be different than the teacher’s intended tasks (i.e., Doyle & Carter, 1984; 

Herbst, 2003) but this information is not enough to help us understand how tasks are 

shaped by dynamics in the classroom. Therefore, I have conducted an “exploratory 

study” of the enactment of tasks as part of the FOSS program that purports to teach for 
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understanding. The special focus of this analysis of the enactment of tasks was to obtain 

information about classroom dynamics that shaped these tasks.  

The Nature and Purpose of the Study 

 The major purpose of this study was to look at one classroom’s manifestation of 

inquiry. Looking at tasks as part of an inquiry-based instructional program, such as 

FOSS, shed light on the way in which inquiry took shape in the classroom. To do this, 

detailed descriptions and analysis of the enactment of inquiry-based tasks were conducted 

in one fifth-grade elementary school classroom during an 8-week period of instruction. 

Information gathered from this study will allow researchers to explore what questions 

need to be asked with regard to how teaching for understanding occurs in classrooms 

within the context of an inquiry-based instructional framework.  

Limitations and Qualifications 

 There were certain limitations and qualifications worth noting as part of this 

study. This study took place in one classroom. Therefore, the findings and conclusions 

reflect the happenings in one select setting and should not be generalized. Also, as part of 

this study, I have accepted the definition of inquiry put forth by Dewey (1938). Dewey 

wrote about inquiry as transforming indeterminate situations into determinate situations. 

This definition suggests that inquiry is process of exploration that is ongoing, self-
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corrective, and experimental, and that learning from inquiry occurs by asking questions, 

embracing the responses and facing the new dilemmas that emerge.  

Research Questions 

 The key to this research is discovering why it is that the actual task is not 

congruent with the intended task. Therefore, specific questions asked as part of this 

research were: What actions are demonstrated in a classroom setting that impact the 

enactment of academic tasks; and how do academic tasks change as a result of actions 

demonstrated in a classroom setting? These questions translate functionally to: 

1. What was the intended task? 
2. What teacher actions were demonstrated that impacted the enactment of the tasks? 
3. What student actions were demonstrated that impacted the enactment of the tasks? 
4. What was the actual task? 

 
Overview 

The sections developed in this report are the introduction, literature review, 

methodology, findings, and conclusion. Chapter 2 defines “academic task” and focuses 

on studies that look at how and why tasks change. In chapter 3, method is discussed, 

including how this study was conducted. Subsections describe participants, setting, and 

focal content, followed by descriptions of measurement procedures undertaken with the 

participants and how the resulting measurements were analyzed to help resolve the 

problem stated in chapter 1. Chapter 4 details the findings and analysis from this 
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exploratory study. Chapter 5 contains the conclusion and recommendations for future 

research.  



 

 

17

CHAPTER 2:  LITERATURE REVIEW 

History of Task 

This study examines how tasks enacted as part of an inquiry-based framework are 

shaped by dynamics in the classroom. There are very few studies that look at classroom 

dynamics that shape enactment and how tasks change. Research that does exist in this 

area provides reasons why this takes place but it is not enough to help us understand how 

tasks are shaped by dynamics in the classroom. In order to explore how tasks are shaped 

by the dynamics in the classroom, we must first develop an understanding of the notion 

of “task”. Therefore, this chapter is aimed at helping the reader develop a better 

understanding of the notion of “task” as it is defined for the purpose of this study: a 

structure for studying the enactment of curriculum and a unit of analysis. The chapter 

begins by describing a part of the body of research that has informed this definition of 

task. Academic task is then defined. The chapter discusses existing literature that 

explores questions around the structures of tasks and classroom dynamics that cause these 

tasks to change. Finally, the chapter identifies themes in the literature that were used to 

construct the methodology used for data collection and analysis in my research. 

Ecological Research 
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The body of research on academic tasks has its historical roots in early process 

research studies conducted by Jacob Kounin and Paul Gump. Kounin and Gump’s 

ecological framework considered classrooms to be natural settings (ecologies) consisting 

of interrelated dynamics (behaviors, resources, procedures, etc).  

Research by Kounin (1970) examined group management. Kounin (1970) 

conceived this study when he noticed how others in his own class were affected when he 

reprimanded a student for reading a newspaper in class during his lecture. This event led 

him to look at the effects of teacher reprimands, or desists, on the students in the class 

other than the one reprimanded.  

 Kounin (1970) found that classroom conditions affected students’ engagement 

behaviors during given activities. Kounin identified the “ripple effect” that was felt in the 

classroom by conditions created by the teacher. 

Gump (1967) offered a structural framework for looking at classrooms. The basis 

for the conception of the classroom as an ecological system is the delineation of units in 

classrooms. Segments provide a context with which to consider events that unfold in 

classroom settings. Gump delineated activity units within the classroom behavior setting, 

which he called “segments” (p. 18). Segments include such activity units as “the pledge 

of allegiance” and “group work”. These segments are bounded periods of time 
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characterized by temporal boundaries, patterns of communication, a program of action, 

and the way in which participants are arranged (Gump). Different segments are unique 

and complex periods of time in classrooms.  

From the work of Kounin and Gump, we know that tasks frame classrooms as 

systems that are impacted by dynamics. In this way, classrooms are viewed as systems in 

which dynamics combine to create demands and pressures that impact how events play 

out on a daily basis. This process research helps explain how classrooms work. In 

examining how classrooms work, researchers are looking at how classroom conditions 

affected engagement and behaviors, in order to understand how individuals process 

information. 

Cognitive Operations of the Task 

Research on academic tasks is also informed by cognitive research that looks at 

how individuals process information. Research by Rothkopf (1970) looks at the 

mediational cognitive responses that learners employ as they process information 

encountered during instruction. These cognitive responses are thought processes that 

foster the retention of information encountered in a given setting. This theoretical 

framework is called mathemagenic learning theory. 
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Rothkopf (1982) showed that when learning material (i.e., a short reading 

passage) is accompanied by activities such as question prompts, learner behaviors were 

different depending on where the questions in the passage was placed--before or after. 

When questions were introduced at the beginning of a passage, learners tended to read 

only parts of the passage that would provide answers to the questions. This differed from 

when questions were introduced at the end of a reading passage. Here, learners were 

forced to read the passage in its entirety before determining answers. The specific 

behavior encompasses a different human information-processing operation--whether it is 

attending, as in the first example, or recall as in the second.  

The work of Rothkopf shows how the work that students do reflects the cognitive 

operations that they perform. Students employ different cognitive operations as they 

perform different tasks. Therefore, tasks direct student thinking. 

Structure of the Task 

As researchers tried to answer questions about how individuals learn for 

understanding and the types of cognitive activities that support this type of learning, 

studies involving activities such as Missionaries and Cannibals, and the Tower of Hanoi 

produced findings that suggested that to understand cognition, one must understand the 

task that the individual is engaged in.  
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Newell and Simon (1972) were researchers who examined specific tasks in order 

to understand problem-solving behaviors and decision-making. Specifically, they studied 

individuals engaged in the Tower of Hanoi problem. The Tower of Hanoi is an ancient 

Chinese puzzle where the goal is to move disks of different sizes from the leftmost to the 

rightmost peg. Participants may only change the position of one disk at a time and may 

not leave a larger disk on top of a smaller disk. Whereas a three-disk task is relatively 

simple, adding more disks makes the problem significantly more challenging. The Tower 

of Hanoi was a good task to study behaviors and decision making because it is 

characterized by standardized, well-defined rules and makes it easy to study how people 

approach the task and arrive at a solution.  

Among the conclusions from this research, Newell and Simon (1972) identified 

what was called the “problem space” hypothesis (p. 56). A problem space is a set of all 

the possible lines of reasoning that can be employed by an individual to solve a given 

problem. For example, the Tower of Hanoi problem space includes all the possible disc 

positions in the puzzle. By focusing on all the specifications of a problem, Newell and 

Simon proposed that the structure of a task determines the decisions that are made about 

how to accomplish the task because thinking about problems takes place while an 
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individual searches the problem space. Altering the structure of a task changes the 

decision-making that is involved and the learning that occurs.  

Examining the resulting findings on decision making revealed that in order to 

determine what the learner is thinking, it is essential know what he or she is thinking 

about. This highlights the importance of considering focal content, which is what students 

think about during school-related activities. 

To summarize, the studies described to this point describe different areas of 

research that contribute to the definition of task. We know the importance of considering 

environmental conditions. Therefore, tasks are born out of ecological research studies. 

We also know that tasks are cognitive in that they direct student thinking. Finally, we 

know of the importance of considering the focal content. Tasks consider specific focal 

content.  

There are a number of different kinds of tasks worth considering. The following 

section describes different types of tasks and concludes with a description of the model 

used in this research study.  

Types of Task Models 

The field of cognitive anthropology brings together the different areas of research 

discussed above when they use tasks to understand individual behaviors from different 
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cultures. Researchers in the field of cognitive anthropology identify culturally relevant 

tasks and create cognitive models to analyze how different groups of people possess 

different understandings of specific events and interactions. Cognitive anthropologists 

then infer individual behaviors based on group behaviors. 

Methodologies employed by cognitive anthropologists focus on the use of 

language. As in cultural anthropology, data collection involves spending extensive time 

observing and often interacting with different cultures in natural settings. But where 

cultural anthropologists have a broader focus in terms of what variables are examined, 

cognitive anthropologists direct their attention to the meaning associated with indigenous 

cultures. To do this, researchers begin by exploring the important practices and traditions 

that have sustained a culture over time (e.g. treating illness, food preparation, child-

rearing practices). Once cognitive anthropologists are able to identify these important 

events, they look at the tasks that comprise them. For example, when a culture encounters 

an illness, a cognitive anthropologist attempts to discern how the culture theorizes about 

the illness in terms of symptoms, causes, and appropriate treatments. In trying to 

understand the illness, members of the culture try to discover origins and practices 

organized around phenomena (Young, 1978). From here, a set of procedures would be 

developed to take care of the illness. The purpose is to identify organizing principles that 
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underlie and motivate human behavior. These principles then form theoretical 

explanations and create models of how the culture thinks. These models are then used to 

replicate and discover thought processes of individuals through analysis. 

This research makes known how different cognitive models apply to different 

cultures. Findings highlight how different cultures associate different meanings to the 

same situation. One of the more high-profile examples of this research is seen in the 

historical work of Franz Boas. Boas worked with American Indian tribes in North 

America and examined different understandings of language in the early 1900s. Research 

by Boas (1911) typified how the field of cognitive anthropology examines the link 

between how groups of people think and their own cultural context. During his research 

of the patrilineal organization of Indian tribes, Boas showed how different tribes 

possessed unique understandings, by examining their language. For example, in one 

study Boas wrote about various understandings of the sentence: “The man is sick.” It is 

understood correctly by Siouan Indians only if the source indicates that the man is in 

action (Slobin, 1996). Kwakiutl Indians would indicate whether the sick man is visible or 

non visible to the speaker and identify his proximity to others. Boas noted that Eskimos 

would simply say, "Man sick." 
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But cognitive anthropology views tasks as very large. They consider tasks to be a 

group phenomenon. Others have a much smaller conception of task, focusing specifically 

on few individuals. Erickson’s view of tasks is even smaller and looks only at single 

individuals. Erickson’s research hones in on specific details of social interactions 

between individuals including language differences, body motion, gaze direction, and 

facial expression. Examining these details led Erickson to conclude that people interpret 

interactions according to their own backgrounds (Erickson & Shultz, 1981). In this way, 

meaning is subjective; no two individuals ever understand a situation in the same way. 

Two of Erickson’s studies are worth discussing. 

An early study by Shultz, Florio and Erickson (1982) looked at participation 

structures at home and in school. Research focused on moment-to-moment interactions 

that occur between children and adults during everyday social situations such as taking 

turns speaking in classrooms and conversational opening and concluding remarks over 

dinner (Schultz, Florio, & Erickson). By analyzing interactions outside of the school 

setting, researchers made inferences about potential misunderstandings that could emerge 

between teachers and students in classroom.   

Findings showed a discontinuity between language in the home and in the school 

and revealed “different standards for communicative etiquette” (Schultz, Florio, & 
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Erickson, p. 90). For example, students in the home spoke freely, often interrupting 

others who were a part of the conversation. These interruptions were not judged as 

inappropriate. Teachers labeled similar behaviors demonstrated in the classroom as 

talking out of turn, or interrupting, and were considered student misbehavior. This turn-

taking “etiquette” showed how children could act in ways that were judged to be 

appropriate at home, yet inappropriate at school. 

Erickson (1973) noted similar conclusions in another study. This research 

examined interviews of suburban White and inner city Black teens and focused on how 

language was used, different inquiry styles, and temporal space during discussions. 

Findings from this study by Erickson (1973) showed how cultural and social factors led 

to different understandings during social interactions. Findings also suggested that when 

individual inner city group members demonstrated conformity to mainstream behavioral 

or speech norms, they appeared to be negatively sanctioned by the group as a whole. 

Conformity to group behaviors and norms appeared to be positively sanctioned through 

the use of nonverbal as well as verbal signals. 

Research by Erickson (1973) provides rich descriptions of interactions between 

individuals. In this way, his research contextualizes information for analysis, by 

considering social and cultural understandings, the prior understandings brought to a 
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situation, and environmental conditions. Erickson’s work shows how understandings are 

exclusive according to each situation and based on contextual variables. 

Doyle’s Academic Task 

 Doyle's treatment of “academic tasks” is informed by the research discussed 

above. Doyle’s notion of task provides a way of looking at teaching and learning under 

classroom conditions. Here, tasks are abstract. They are events that take shape in the 

classroom that give form to curriculum. The teacher often initiates these curriculum 

events by providing structured opportunities that have students take part in work based on 

subject matter content in classrooms (Doyle, 1983). This means that tasks focus on an 

arena in which management, instruction, content and student come together to constitute 

a work system in the classroom. Examples of academic tasks might be watching a video, 

defining vocabulary terms, reading a chapter, writing an essay, or performing an 

experiment. In each of these examples, students come in contact with the subject matter 

content and process information from the instructional environment in order to meet task 

requirements. The result is the acquisition of skills or knowledge from experiences within 

the tasks. Doyle’s task model explains student learning by describing academic tasks and 

the environmental conditions under which the tasks are accomplished. Tasks provide a 

structure for examining the way in which actions in settings are ordered toward a goal. 
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 A complete description of a task contains information about: (a) the end product 

to be achieved; (b) a problem space or set of conditions and resources to accomplish a 

task; (c) the inferred cognitive operations involved in assembling and using resources to 

construct the product; and (d) a significant or weight in a system of accountability 

associated with the end product. These four elements of academic task highlight the 

schoolwork that students do in the classroom to impact student learning (Doyle, 1983; 

1986). The work that students accomplish in the classroom is defined by the intellectual 

and social/evaluative conditions in the classroom.   

The concept of task is based on work theory in the classroom (Doyle, 1983). 

Work theory is the idea that curricular activities enacted in the classroom are based on the 

exchange of the work that students perform for the grades that they receive (Doyle, 1983; 

Becker, Greer, and Hughes, 1968). One of the main goals of classroom activities is to 

accomplish work. Therefore, holding students responsible for work is essential to student 

learning. Accountability determines how students are held responsible for completion and 

value of work tasks. This is why the classroom is a social and evaluative context defined 

by the work that students do and this focuses student attention on the social and 

evaluative conditions under which the work is accomplished (Doyle, 1983). Doyle’s 

academic task model accounts for the social and evaluative nature of tasks using risk. 
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Risk is defined as the stringency of the evaluation criteria and the likelihood that these 

criteria can be met (Doyle, 1981; 1983; 1992). Risk considers the difficulty of a task and 

the system of accountability at the same time and is the likelihood of not being able to 

meet task demands because the demands are great (Doyle, 1983). When a task is difficult, 

it is less likely that a learner will be able to meet task demands. At the same time, a task 

that is high in risk might constitute a large portion of a student’s grade such as a mid term 

exam that constitutes a large portion of a student’s final grade. Here, risk is high because 

of the significance of the task. An example of a high risk task might be an exam worth 

50% of a student’s final grade, which requires students to memorize 100 science 

vocabulary terms and definitions. In this instance, it is considerably difficult to memorize 

100 terms and their definitions, and this is serious work because of the impact failure 

would have on the student’s final grade. Accountability also plays a role in determining 

the value or significance of the work in the classroom. Risk is high when accountability is 

strict. Products that are evaluated strictly by the teacher are seen as serious work, that is, 

work that “counts” (Doyle & Carter, 1984).   

Academic task is also based on the cognitive challenges that students encounter 

when they think about curriculum and the way their thought is directed by the work 

students accomplish (Doyle, 1981). Ambiguity refers to the specifications of a product 
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(Doyle, 1983). With any product, gaps exist in the information presented that limits a 

learner’s ability to determine the exact specifications of the product. These gaps 

determine the degree to which students understand the means to produce a product. More 

gaps require decisions on the part of the learner in order to resolve uncertainties. Highly 

ambiguous tasks have many gaps and require learners to infer missing information. Work 

that students accomplish reflects the cognitive activities that they perform while 

accomplishing the work. Tasks in which students must problem solve results in different 

learning than tasks that require students to comprehend meaning from a chapter (Doyle, 

1983). Some problem solving activities are high in ambiguity. These types of problem 

solving activities do not clearly specify answers in advance, lack certainties and neat 

solutions, and require individuals to make decisions about how to use knowledge and 

skills. Students are forced to construct answers. Simple tasks involve lower order 

thinking skills and are low in ambiguity. They can be highly specified and have few 

uncertainties. For this reason simple tasks are performed by students with few decisions 

on how to use knowledge and skills.  

Academic tasks can also serve as an analytic tool. Different degrees of ambiguity 

and risk result in different categories of academic tasks. According to Doyle (1983), tasks 

can be categorized into four different types where each type of different task requires 
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different cognitive processes. Doyle (1983) identifies four categories of academic tasks: 

Memory tasks, Routine tasks, Opinion tasks, and Understanding tasks. 

Memory Tasks - Memory tasks are low in ambiguity and low in risk. Memory 

tasks require students to reproduce information previously encountered during instruction 

An example of a memory task might be a homework assignment that requires students to 

memorize the definitions to a simple list of science vocabulary terms presented by the 

teacher the classroom. This would constitute a memory task if the list consisted of just a 

few terms, the assignment did not carry substantial weight, and the classroom conditions 

were such that students did not consider the assignment to be serious. 

 Routine Tasks - Routine tasks expect students to apply a standardized or 

predictable formula or algorithm to generate answers. Procedural or routine tasks are high 

in risk but low in ambiguity. An example of a routine task might include memorizing the 

temperature conversion formula and converting a number of Fahrenheit temperatures to 

Celsius. Here, the task continues to be a matter of memorizing information where there is 

a predetermined set of correct responses (low ambiguity). But this task would also carry 

substantial weight, and the classroom conditions were such that students consider the 

assignment to be serious (high risk). 
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 Opinion Tasks - During opinion tasks, students are expected to state a preference 

for something. Opinion tasks are high in ambiguity and low in risk. Answers do not come 

from predetermined sets of correct responses (high ambiguity) instead broad boundaries 

for acceptable answers exist (low risk). An opinion task might take the form of a problem 

solving activity that presents students with highly ambiguous conditions because it 

requires students to decide how to use information in particular circumstances. But if this 

task is coupled with many acceptable ways for students to use the information, the 

conditions of risk are considered to be low.  

Understanding Tasks  - Understanding tasks are defined by high degrees of 

ambiguity and high degrees of risk. These tasks involve higher order cognitive processes 

(high ambiguity) where students must make decisions about how to use knowledge and 

skills (e.g., evaluating, inferring, and creating) and account for a large percentage of a 

student’s grade in a system of strict accountability (high risk). An understanding task 

might be an investigation where students must construct a model that hums and dings 

given simple materials. Here, the task would be considered highly ambiguous because the 

precise nature of the correct answer cannot be predicted and rehearsed in advance. This 

problem solving activity is also high in ambiguity because students lack all the 

information needed for solving the problem. If this task constituted a large portion of the 
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students’ final science grades and played out under classroom conditions focused on 

accountability and responsibility, it would amount to an understanding task. 

Current Research on Tasks 

Research on the enactment of academic tasks defines tasks using the elements 

defined by Doyle. Studies consider tasks according to a product, problem space, 

cognitive operations, and, to a lesser extent, significance in a system of accountability. 

Although the research in this area is extremely limited, findings that do exist suggest that 

the intended task often differs from the actual task that takes shape in the classroom.  

The following studies make up the existing, and very limited, body of research on 

academic tasks. These studies examine the enactment of academic tasks under classroom 

conditions and report on the dynamics that seem to contribute to the incongruence 

between the stated task and the actual task in classroom settings. All research studies 

reviewed were published in peer-reviewed journals. Studies were identified through a 

review of an educational database using the keyword “academic task.” References listed 

in the back of publications led to additional studies of task. In addition, conversations 

with my dissertation advisor led to other publications related to academic tasks. 
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The following studies are described according to: (1) research question, 

participants, and focal content, (2) methodology, and (3) findings. After these 

descriptions, themes are identified that appear throughout the studies.  

Bennett et al, 1984; Bennett & Desforges, 1988 

 Bennett et al (1984) and Bennett and Desforges (1988) conducted a study that 

examined the ability of teachers to successfully match tasks to students’ levels of 

attainment. This study examined 6 second and third grade students in British schools over 

a period of one year. Researchers looked at tasks in math and language. Participating 

teachers were not profiled in write-ups of this research. 

 Methodology - Data collection involved interviews, observations and posttests. 

Initially, pre-task interviews were conducted with classroom teachers to provide 

information about their intentions in the classroom, the task chosen, and the rationale for 

their choices. Detailed descriptions of events were then recorded in field notes as they 

were observed in the classroom. Descriptions paid specific attention to teacher’s 

behaviors during the presentation of the task, as well as the 6 target students’ behaviors 

demonstrated as the tasks were performed. The students were then interviewed to reveal 

their interpretations of the teacher requirements, their evaluation and understandings of 
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the tasks completed. Post task interviews with teachers were used to evaluate student’s 

performance, judge degree of appropriateness of the task, and indicate task intentions. 

 Findings – When researchers compared the stated intentions of the tasks 

with the actual content of the task, they found that students interpreted task 

demands differently than teacher intentions. Students interpreted teacher 

expectations based on prior classroom experiences. Students believed that success 

could be achieved by complying with teacher expectations in the classroom. This 

involved efforts to look industrious and happy during learning tasks and attend to 

the production aspect of tasks such as copying and neatness.   

 Researchers also found that teachers underestimated high-attaining students and 

overestimated low-attaining students. As a result, students negotiated task demands 

which included making demands on the teacher’s time (i.e., persistent requests for 

assistance) and spending excessive time waiting for help, and thus, not working. 

Stein, Grover, & Henningsen, 1996; Henningsen & Stein, 1997  

 Research by Stein et al (1996) and Henningsen and Stein (1997) described factors 

in the classroom (norms, task conditions, and teachers’ and students’ dispositions) that 

shaped how students engaged in high-level mathematics thinking and reasoning tasks. 

This research examined teachers and students in middle school mathematics classes. In 
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the study by Henningsen and Stein (1997), no information is given about the participating 

teachers. In the study by Stein, Grover, & Henningsen (1996), researchers provided brief 

profiles of classroom teachers. Here, 4 of the 8 teachers examined were identified as 

experienced teachers and three had been working in classrooms for 15 years. According 

to researchers, all 8 teachers collaborated with peers, were well-educated and passionate 

about teaching and learning. 

 Methodology – In both studies, narrative summaries were constructed based on 

detailed field notes taken during observations that focused on the instruction and 

students’ reactions to the instruction. These interactions were also videotaped. 

Researchers started by collecting contextual information including descriptions of the 

physical setting of the classroom, chronology of classroom events, and responses to 

questions. Tasks were then identified according to time segments and the products as part 

of these tasks was considered. After that, tasks were described according to focal content, 

learning goals as stated by the teacher, and the student behaviors. Researchers then 

categorized different types of tasks, after which time they returned to narrative 

descriptions and videotapes and looked to develop rich descriptions of factors that 

supported high level tasks demands and patterns of decline, as well as the factors that 

contributed to them. 
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 Findings – Researchers identified factors that supported high-level cognitive 

tasks. These factors included building tasks on prior knowledge, scaffolding, allocating 

sufficient time, modeling high-levels of performance, and pressing students for 

explanations and meaning.  

 Researchers also described factors associated with tasks that declined into lower 

order cognitive processes. These factors included inappropriateness of task (such as low 

levels of motivation, lack of prior knowledge, failure to identify suitable and specific task 

expectations), inappropriate amount of time allocated for tasks, lessoning of high-level 

cognitive demands, and removal of accountability. Tasks that declined into no 

mathematical activity occurred in classrooms with ineffective management.  

Huberman and Middlebrooks, 2000 

 Huberman and Middlebrooks (2000) described results from research that focused 

on describing how tasks changed during enactment in classrooms. Data collection took 

place in six, upper-primary and middle school settings during one school year. Teachers 

observed in this study were carefully selected according to their experience, expertise, 

and reputation. First, teachers were identified who had been using the inquiry-based 

curriculum for the last three years or more. Next, researchers observed instructional 

practices in the classroom. Finally, interviews were conducted with school personnel and 
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pupils to describe their experiences with these teachers. Tasks observed were part of an 

instructional program in science that combined a traditional text-based and computer-

based instructional format. 

 Methodology – Research focused on what teachers and students actually did 

during enactments. Data collection included interviews, observations, and document 

analysis. Researchers started by conducting observations aimed at understanding the 

unique context of each location. Next, detailed descriptions were written of different 

activity sequences. Pattern codes were then developed and iterative analyses took place. 

This allowed researchers to revise research questions, instruments and codes, and develop 

follow-up questions. In the end, participants were consulted and asked to assent to 

information gathered. 

 Findings – During the daily enactment of tasks, researchers saw a progressive 

dilution from a program of inquiry to a set of algorithms. This occurred for a number of 

reasons identified by researchers. There was a lessening of the cognitive demands on 

students.  Teachers let students’ ideas go unchallenged, did not make explicit connections 

between classroom learning and prior knowledge, and performed much of the thinking 

for the students. Some teachers were also forced to spend classroom time on management 
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issues (i.e. warnings, reprimands, dismissals) instead of instructional. This resulted in a 

reduced amount of time for teaching. 

Doyle and Carter, 1984 
 
 Research by Doyle and Carter (1984) sought to learn more about the nature of 

academic work students accomplished and how that work was shaped by classroom 

events. The study looked at two average-ability English classes and one high-ability 

English class in a junior high school in a middle-class suburban district. All three classes 

were taught by the same teacher. This teacher, Ms. Dee, was nominated by the school 

district’s coordinator in English and selected because she was described as an effective 

manager with a reputation for emphasizing the teaching of writing. She had 26 years of 

experience, participated in inservice programs in writing, and conducted workshops for 

teachers in the area.  

 Methodology – Data collection involved observations, document analyses, and 

interviews. Classes were observed daily during which time a running account in narrative 

form of events was kept. Researchers also examined samples of student work and copies 

of assignment sheets, handouts, and tests, and talked informally with the teacher on a 

regular basis. Overall, focus was placed on the products to be obtained, cognitive 

operations used to produce the product, and resources used in that production. Analysis 
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of observational data consisted of going through narrative records and identifying 

occasions when tasks were completed and tracing events leading up to them. Once all 

completed assignments had been identified, characterized, and sorted, more complete 

descriptions of tasks were written. Task descriptions were examined for common patterns 

across the three classes and differences were noted as they related to task dimensions.  

 Findings – Researchers found higher-level tasks to be unstable. Researchers 

observed students negotiated the amount of self-direction and independent judgment in 

some writing assignments. For example, students asked questions or acted confused in 

order to force the teacher to be more concise and explicit. In essence, students forced the 

teacher to do their thinking. By asking questions about content and procedures, students 

also slowed the pace of activities. This resulted in postponed assignments and wasted 

class time. When the teacher refused to answer questions, order broke down. Normal 

smoothness and momentum was only reinstated when the teacher provided prompts and 

resources to students.  

Doyle, 1988 

 Research by Doyle (1988) was designed to learn about the properties of different 

types of tasks enacted in classrooms and the character of classroom task systems. The 

two high school mathematics teachers observed in this study were carefully chosen using 
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a rigorous process involving school district and university personnel. They were chosen 

for having good classroom management skills and because they used a variety of tasks in 

their classes that involved higher-order thinking. These experienced teachers were also 

selected based on mean achievement standardized test scores over a two-year period.  

 Methodology – Data collections involved extensive and continuous observations 

of classroom events from which narrative accounts were constructed. Researchers also 

collected and examined copies of materials used in class and completed student work that 

had been graded by the teacher. Further, teachers and students were interviewed to get a 

sense of how they understood work should be done in the classroom. 

 Findings – Findings described two types of tasks and the workflow that 

surrounded these tasks in the classroom. Doyle identified familiar tasks as curriculum 

events where the workflow is smooth and well ordered. Novel tasks were characterized 

by a bumpy flow of activity. Some teachers avoided bumpy moments in the classroom by 

excluding novel tasks. Doyle (1988) writes that this may have shown how teachers 

sacrifice a concern for learning over concern for management. 

 Findings also described tasks that appeared to have been designed for efficient 

production of work. High production tasks were organized around routinized work 

patterns, such as warm up exercises. These tasks were often very familiar to students. 
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Students were seldom asked to make decisions about how to use knowledge and skills in 

particular circumstances in ways that had not been previously demonstrated. Instead, 

emphasis was on production. 

 Doyle also found familiar tasks associated with strict accountability. Specifically, 

students were expected to hand in products on time and answers were judged according 

to predetermined criteria. Grades on these familiar tasks also carried significant weight, 

or value, and teachers assumed that all students could accomplish familiar tasks. 

Herbst, 2003 

 A study by Herbst (2003) looked at how one experienced teacher managed 

student work on mathematical tasks. This study sought to illustrate Herbst’s hypothesis 

that there are tensions that a teacher must deal with while trying to fostered higher order 

thinking in mathematics. These tensions relate to the direction of activity, representation 

of mathematical objects, and elicitation of students’ conceptual actions. The study by 

Herbst examined a class of four 14-year-old girls who had recently graduated from 

middle school and were taking part in a 6-week, for-credit summer course in geometry. 

This research focused on a weeklong teaching experiment where students were asked to 

prove conjectures during novel tasks. Herbst’s work focused on mathematics in 
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secondary school instruction and examined the teaching of Earl, an experienced middle 

school mathematics classroom teacher (Herbst, 2006). 

 Methodology – Data consisted of detailed descriptions of classroom interactions, 

formal and informal interviews with the teacher, and teacher journals. The main source of 

data was detailed descriptions of interactions between the teacher and students during 

lessons. These descriptions were written from footage captured by a video camera that 

followed the teacher as he interacted with students. Supporting information was derived 

from formal and informal interviews with the teacher and the teacher’s journal. 

Conversations with the teacher took place prior to the study and provided information 

about the teacher’s general approach to instruction and the sequence of tasks. Additional 

interviews took place before and after each lesson for the purposes of planning and 

debriefing. The teacher’s journal detailed Earl’s thought processes about the lessons. 

 Findings – Findings by Herbst support his hypothesis that there are tensions that a 

teacher must deal with while trying to foster higher level thinking tasks. According to 

Herbst (2003), these tensions highlight academic tasks defined according to products, 

resources, and operations, and the teachers role as decision maker. The first tension 

relates to the product that directs student activity. At times, Earl was forced to maintain 

students’ attention to an explicitly stated product, or make decision to seize upon the 
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emergence of new ideas and guide students in new directions. The second tension relates 

to how to make resources available to students. Herbst writes that Earl was forced to 

decide whether to provide explicit hints and clues, or leave assistance more ambiguous 

and vague. The third tension relates to how to elicit cognitive operations from students. 

Earl made decisions to offer students explicit directions in terms of what they are 

expected to do and how they are expected to think about a task. But Earl also made 

decisions to maintain a degree of ambiguity forcing students to come up with actions that 

make sense to them. Herbst writes that each tension can be managed and include 

opposing obligations during decision-making. 

 Reconciling these tensions highlights shared understandings that exist between 

teacher and students in classroom settings. During the task process, teachers and students 

partnered together to create meaning. These interactions are guided by an accepted way 

of doing things. Herbst calls this accepted way of doing things a didactical contract 

(Brousseau, 1977) and defines this contract as a negotiation between the teacher and 

students regarding the responsibilities related to the production and recognition of new 

ideas. In other words, a didactical contract defines the rules during the learning process. 

Themes 

 These studies show the volatile nature of tasks. As they are enacted in classroom 
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settings, tasks are prone to change. Studies that examine the factors that contribute to the 

alteration of tasks primarily examine the role of the teacher and students. Teachers were 

typically selected because of their experience and expertise. In many cases, teacher 

selection was also based on strong classroom management skills. The students examined 

during many of these studies were mostly in middle and high school classrooms. 

Research tended to examine only a few students or classrooms for short periods of time. 

This seems to be attributed to the fact that tracing academic tasks requires continuous 

daily observations and looking closely at classroom processes (Carter & Doyle, 1982) so 

that rich data can be gathered.  

 Methodologies employed in these studies tried to capture this rich picture of the 

classroom. Most studies consisted of observations, interviews, and document analyses. 

Together these methods allowed researchers to generate narrative summaries that offered 

rich descriptions of events that took place in classroom settings. Narrative summaries 

seem to be useful for the fact that each and every classroom is a unique place with its 

own distinct rules and understandings. Only by becoming familiar with each classroom as 

a special place could researcher truly understand classroom events and generate 

explanations of events that take place in those classrooms. Researchers also tended to 

utilize an iterative process where they repeatedly reviewed data and findings in order to 
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generate new findings. 

 Findings in each of these studies show how tasks change. Although the goal of 

different studies may have slightly differed, each showed how the intended task seemed 

to change when compared to the actual task. In all instances, classroom dynamics such as 

teacher and student behaviors seemed to generate these changes showing how learning is 

a negotiated (and reciprocal) process between the teacher and the student. Therefore, we 

see how the social process of teaching and learning explains much of what goes on in 

classrooms.  

 These studies were helpful in establishing a methodology for my research. Studies 

of tasks show how tasks are very complex. This complexity calls for a methodology that 

captures the rich nature of the classroom by painting a vivid picture. Rich descriptions of 

classroom events provide a depth to research findings by embedding findings within an 

understanding of the classroom environment. Therefore, it is imperative to spend 

extensive time in the classroom developing an understanding of the classroom climate. It 

is also necessary to write narrative descriptions of classroom events in order to interpret 

classroom events according to the classroom climate. 

 Findings in these different studies provided descriptions of classroom events and 

participants. Overall, these examinations help us learn a great deal about what goes on in 
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classrooms. 
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CHAPTER 3: METHODOLOGY 

The methodology section describes how this exploratory study was conducted. 

Subsections describe participants, setting, and focal content, followed by descriptions of 

data collection procedures undertaken with the participants and how the resulting data 

was analyzed to help resolve the problem stated in the introduction. 

 The purpose of the study was to examine how classroom dynamics impacted the 

enactment of tasks as part of an inquiry-based instructional program in one fifth grade 

classroom. Data collection was guided by the following questions: 

1. What was the intended task? 
2. What teacher actions were demonstrated that impacted the enactment of the tasks? 
3. What student actions were demonstrated that impacted the enactment of the tasks? 
4. What was the actual task? 

 
Data was collected from observations of the teacher and students, document analyses, and 

interviews with the teacher. Observations of the enactment of three science investigations 

and the accompanying tasks generated records of classroom events in field notes that 

were converted into narrative descriptions. Formal and informal interviews with the 

teacher along with document analyses provided depth to observational data. Narrative 

descriptions were then analyzed along with documents and data gathered from interviews 

to determine degrees of ambiguity and risk, which were considered in determining how 

the intended products of the investigations differed from the actual products. 
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The Teacher 

Ms. B was an articulate, middle-aged woman. She had been a fifth-grade teacher 

for the last 26 years and had worked at several elementary schools throughout the district. 

She held a BA and a MS in teaching. Ms. B was often asked to administer professional 

development workshops for teachers in science. She also regularly attended similar 

workshops given by others professionals in the district. 

The selection of Ms. B was based on recommendations from university officials 

and the local school district’s elementary school science coordinator, who suggested Ms. 

B because she was an experienced teaching professional who was respected and 

knowledgeable about curriculum and teaching. 

The Students 

All students in this fifth-grade class were asked to take part in this study. Of the 

24 students in the class, 15 returned parental consent forms, 8 girls and 7 boys, allowing 

them to take part in the study. To facilitate ease in data collection, Ms. B agreed to group 

consenting students together during investigations and placed those groups in locations 

close to where I was seated to in the classroom. Therefore, data was only collected on 

students in groups who consented to take part in the study. No information was gathered 

on the actions of non-participants. When participants interacted with non-participants, 
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data were only recorded on the behaviors and comments of those who had consented to 

take part in the study. Students did not perceive this as irregular because they were often 

asked to relocate during curricular activities. 

Student participants in the study ranged in age from 9 to 11 years. As a whole, the 

group was bright and energetic. They generally cooperated in activities, listened actively, 

got noticeably excited about content, and responded to the teacher’s questions.  

The cultural makeup, socioeconomic status, and academic achievement of the 

student population in Ms. B’s class were similar to the characteristics of the overall 

school population. From 2003 to 2004, the school enrolled a total of 395 students. Over 

73% were Anglo/White according to district surveys. The second largest ethnic group 

was Hispanic, constituting 18% of the population.  

Most of the students in this class appeared to have come from middle to upper 

middle-class homes. Parents who drove students to school arrived in cars manufactured 

by Honda, BMW, and Acura. Students wore clothing with labels from Gap, Abercrombie 

and Fitch, and Guess. According to the school district’s Department of Accountability 

and Research, only 15.9% of students received free and reduced lunch in 2001-2002, 

15.2% in 2002-2003, and 17% in 2003-2004. This was low when compared to the district 
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average, which was 68% in 2003-2004. 

Student achievement at this school exceeded the average levels of achievement in 

the district. From 2001 to 2004, the promotion rate of students was between 98% and 

99%. Student attendance was consistent, ranging from 94% to 96%. On average, students 

scored 10% higher than the district average on the Stanford 9 (see Appendix A). Student 

achievement on the AIMS test was well above the district average as well (see Appendix 

A). 

Focal Content 

The focal content selected for this proposed study was science. The science 

curriculum used in the local school district was an inquiry-based program called the Full 

Option Science System (FOSS). FOSS was a complete science curriculum that consisted 

of a series of instructional modules that were modified to the instructional level of 

individual grade-levels. At the 5th grade level, students took part in four modules 

throughout the school year. Each module consisted of various lessons that were taught 

over 8 weeks. “Models and Designs” was the module that was observed as part of this 

research study. The module focused on helping students develop skills of inquiry in order 

to build explanations based on knowledge and evidence.  

There were four investigations as part of Models and Designs: Black Boxes, 



 

 

52

Humdingers, Go-Carts, and Cart Tricks. As part of the four investigations, students 

manipulated objects and materials to design and construct models with peers. This began 

when they were presented with simple materials in freezer bags (Appendix B), including 

long and short sticks, paper clips, wire, rubber bands, etc. Students then emptied 

materials out on their desk and tried to figure out what models should look like and how 

to create them. 

During the Black Box investigation, students made multisensory observations of 

sealed black boxes to determine what is inside. They developed conceptual models and 

constructed physical models that they compared to the black boxes. The conceptual 

models and physical models helped students explain what was in the black boxes. Due to 

scheduling difficulties in the beginning of the school year, observations of the initial 

investigation did not take place. The principal at the school felt that my presence in the 

classroom might detract from what Ms. B wanted to accomplish in the classroom during 

the first few days of the school year. By waiting until the second week of school, the 

principal felt that this would allow the classroom teacher ample time to develop her 

routine to the point where my presence would not impact teaching or learning. Ms. B 

would later tell me that this would not have been the case but that she respected the 

wishes of her principal, who she felt could be a bit overprotective of her teachers.  
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The Black Box investigation was followed by the Humdinger investigation. 

During the Humdinger investigation, students were presented with a device in a brown 

paper bag that hummed when its string was pulled and dinged when the string was 

released (Appendix C). Students worked in pairs to design and build a physical model of 

a humdinger, and compared the performance of the real device to their models. 

The Go-Carts investigation was then conducted. During this investigation, 

students worked with a new partner to design and build a self-propelled cart. Students 

related structures to functions as they designed, tested, and improved their rolling cart.  

Finally, students modified their go-carts during the Cart Tricks investigation. This 

investigation required students to continue work with their partners to alter their self-

propelled carts to perform maneuvers such as turning corners. Students gained experience 

with design and engineering tasks as they investigated the relationships among go-cart 

variable parts. 

The investigations were designed to help students develop the ability to solve 

problems as they learned that there was more than one solution to a given problem. 

Solving problems also required students to communicate with peers and work 

collaboratively as they used the scientific thinking process to conduct investigations and 

build explanations. The Models and Designs module supported the following National 
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and State Science Education Standards: (a) science as inquiry, where students develop the 

abilities to do and understand scientific inquiry; (b) physical science, where students 

develop understanding of energy transfer; and (c) science and technology, where students 

develop their abilities in technological design and an overall understanding of science and 

technology. 

I selected the FOSS curriculum for several reasons. Most importantly, FOSS 

purported to teach for understanding. According to developers, the construction of FOSS 

was based on scientifically based evidence that suggested that students learn for 

understanding as they move from experiences to abstraction. Students began with hands-

on investigations, and then moved to abstract ideas related to those investigations using 

simulations, models, and readings. I also selected the FOSS curriculum because 

instruction was based on a preestablished curriculum including assessments. The 

existence of a preestablished curriculum allowed for tracking of the curriculum as it was 

enacted in the classroom. Therefore, for both reasons stated above, the selection of FOSS 

was based on the potential for the observation of understanding tasks rather than for 

memorization. Further, the FOSS curriculum was aligned with state and national 

achievement standards. 

Data Collection 
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Data collection began with a formal interview with the teacher. This interview 

shed light on such things as the teacher’s background, views about teaching and learning, 

expectations for students, classroom routines, and grading practices. During the initial 

interview, I was invited to Curriculum Night. Curriculum Night was an annual event at 

the school where parents visited their child’s classroom teacher in order to learn about the 

grade level curriculum and classroom practices. On this night, Ms. B explained what 

content would be taught, how it would be taught, school-year themes, expectations for 

students, district standards, grading practices, where parents could find information about 

assignments and grades, and other scheduled practices such as a new reading program 

that would require some students to work with the other fifth-grade teachers. 

Observations in the classroom began the following day, when I introduced myself 

to students in the classroom as a student at the local university. I then discussed with 

students my intentions to conduct a study in their classroom and record information about 

the teacher’s instruction and the students’ learning as it pertained to science (for a 

complete description of what was said, see Appendix D). I went on to tell students that I 

also hoped to examine students’ work completed as part of science activities. Permission 

slips were then handed out (Appendix E) and the floor was opened for questions. There 

were no questions.  
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Informal interviews with Ms. B and daily observations followed for the next 8 

weeks, which generated details about classroom events in field notes pertaining to the 

overall classroom conditions, and enactment of investigations and accompanying 

academic science tasks.  

Prior to most observations, informal interviews were conducted with the teacher. 

On many occasions, I arrived early for observations and the teacher would be in the 

classroom finishing her lunch. I examined her lesson plans and asked questions about the 

day’s lesson and about happenings in the classroom. She spoke freely during that time 

and I took notes. These informal interviews provided extensive insight into the teacher’s 

background and beliefs, classroom routines, and the nature of academic tasks. 

For the first week, observations were conducted for the entire school day. These 

five observations detailed events that unfolded within the context of the classroom. 

Specifically, field notes described daily routines and acceptable classroom practices that 

provided insight into the implicit features of the classroom, including acceptable ways of 

speaking and behaving, and the system of accountability employed throughout the 

classroom and school. The following is a narrative description which details a small part 

of one of the first few observations conducted prior to the start of observations of science 

lessons. This is a description of an observation that took place on Wednesday, August 
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24th. The description details one segment from this day, 8:54am to 9:30am. 

I enter Ms. B’s classroom and seat myself in the back of the 
room near one of Ms. B’s desks. She has two desks. One is 
located in the front of the room while the other is located in 
the back of the room. Both desks are neatly organized. On 
the desk in the back of the room, student papers are graded 
and stacked in an orderly manner on the corner of the desk. 
There are also sharpened pencils and rulers in a small tin 
can, and a stack of blank notebook paper and white copy 
paper.  
 
There are two bulletin boards, two white boards, and plenty 
of wall space in the classroom covered with instructional 
information, student work, and procedural reminders. This 
seems to emit a strong emphasis on academic work. For 
example, instructional materials on the south wall include a 
poster that lists problem solving strategies such as use 
objects/act it out, draw a picture, look for a pattern, guess 
and check, use logical reasoning, make organized list, make 
a table, solve a simpler problem, and work backwards. 
Another poster on a different wall lists eight strategies used 
by scientists including observe-use senses, take samples, 
test-collect data, use science journals, write, learn, use 
scientific equipment and technology, teach others, 
communicate-invent, ask questions, wonder, drawing, and 
use charts and graphs.  
 
Procedural reminders can also be found throughout the 
classroom. Above the white board on the east wall are 
character traits and classroom rules - be safe, be respectful, 
be caring. On one white board is the schedule for the day. It 
reads: 
 
8:54Silent reading 
9:30Reading 
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10:30PE break 
10:45Math 
11:50Writing 
12:55Lunch 
1:35Science 
 
Ms. B has created a classroom conducive to successful 
work and positive relations. The arrangement of desks, 
spacing in the classroom, resources, and the use of signs 
and signals allow for smooth transitions. There is an 
abundance of literature in the classroom, and many 
examples of student work are posted on the walls.  
 
Students enter the classroom quietly. As they do, students 
place book bags in their cubbies, put homework in bins 
labeled according to content area, and read silently. Ms. B 
seems to use this time to tend to individual needs and 
perform administrative tasks such as accounting for 
homework and taking attendance. Students who do not 
have their homework or who have turned in incomplete 
assignments have their names written on the white board 
and will stay in for recess until they completed 
assignments. On this day, eight students’ names are written 
on the board because they have not turned in or competed 
homework.  
 
Ms. B thanks several students for quickly getting to their 
silent reading. She then adds, “I’m not sure why there’s 
talking, this is quiet reading time.” She says to Bentley, 
“That is your first warning.” 
 
Silent reading is then interrupted by school-wide 
announcements. Over the loud speaker, two student voices 
can be heard saying the Pledge of Allegiance, describing 
current weather conditions and thanking various students 
for showing responsibility during the previous day. 
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Ms. B uses questions to remind students of procedures that 
have been addressed in the beginning of the year.  For 
example, when a student approaches Ms. B with completed 
homework, she asks, “Where do we put our finished 
homework?” Later, when a student turns in an incomplete 
assignment, Ms. B asks, “Do you understand what happens 
when you do not do homework?” Other questions are 
directed at students who are working on homework during 
silent reading time. Ms. B asks, “Is this homework time?” 
 

Subsequent observations took place between August 29 and October 18 and were 

conducted only during scheduled science lessons. These observations were conducted 4 

days each week in the afternoon. There were some days where science did not take place 

due to unanticipated changes in the daily schedule. Science observations were not 

conducted on Wednesdays because this was a short day that allowed the teacher planning 

time in the afternoon.  

 Observations of science lessons focused on (a) how the investigations were 

announced to students and what the requirements were, (b) the teacher’s actions, (c) the 

students’ actions, and (d) products that students generated in the classroom. Specifically, 

descriptions of what was said by the teacher to introduce investigations were written in 

field notes. Descriptions also included accompanying physical and verbal behaviors 

exhibited by the teacher and students as the investigations were carried out. The physical 

and verbal behaviors included teacher questions and directions about task requirements, 
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and responses and questions made by students. Resources were listed and their use was 

described in field notes. Records included a drawing of a map of the classroom that 

portrayed the arrangement of desks (student and teacher), posters, bulletin boards, etc. 

Records also detailed how and when these resources came to be used in the completion of 

science investigations. Other resources described in field notes included assistance from 

peers and clues on posters or the bulletin board. Additional information came from 

examining daily lessons plans, which provided the stated goal of the lessons.  

Ambiguity and Risk 

During observations, attention was especially paid to information about ambiguity 

and risk as dimensions of academic tasks. Because academic tasks in classrooms are 

embedded in a system of evaluation, they are accomplished under conditions of risk and 

ambiguity (Doyle, 1983). 

Ambiguity – Ambiguity refers to the specifications of a product (Doyle, 1983). 

With any product, gaps exist in the information presented that limit a learner’s ability to 

determine the exact specifications of the product. These gaps determine the degree to 

which students understand the means to produce a product. More gaps require decisions 

on the part of the learner in order to resolve uncertainties. Highly ambiguous tasks have 

many gaps and require learners to infer missing information. Examples of highly 
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ambiguous tasks might include problem-solving situations where there is no precise or 

predictable formula or solution. Here, decisions are typically required and answers are 

not specified in advance. In contrast, less ambiguous tasks have few, or no, gaps in the 

information presented and involve few uncertainties or decisions. These tasks can be 

accomplished by memorization. Specific answers are available and can be memorized. 

For example, a simple task that is low in ambiguity might be memorizing science 

vocabulary terms or basic algorithms (e.g. converting Celsius to Fahrenheit). 

In the analysis of narrative descriptions, 4 criteria were examined for degrees of 

ambiguity. These criteria were: (1) the role of the teacher; (2) role of the students; (3) 

requirements for different academic investigations and tasks; and (4) documents. 

Examining the role of the teacher involved judging the amount of assistance 

provided to students. By making resources, hints, and clues available to students, the 

teacher helped students complete the product. In doing so, the teacher provided the means 

necessary to complete the task and lessoned the degree of ambiguity. In essence, she 

“filled in the gaps” for students. 

Looking at the role of the students involved judging the degree to which students 

relied on resources, hints, and clues available in the completion of a task. By utilizing 
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resources, students made fewer decisions because resources, hints and clues helped 

students resolve uncertainties. Utilizing resources reduced the ambiguity of a task. 

The requirements set forth for different investigations and academic tasks were 

also examined for degree of ambiguity. When the teacher announced investigations and 

tasks, requirements were described to the students. Announcements that included many 

uncertainties required students to make more decisions and were considered more 

ambiguous than those in which students were required to make fewer decisions. 

Document analyses were also conducted to determine ambiguity. Much the same 

way that the requirements were examined for different investigations and task, so were 

the questions posed on worksheets and exam. Questions that included many uncertainties 

required students to make more decisions and were considered more ambiguous than 

those in which students were required to make fewer decisions. 

Risk – Risk considers the difficulty of a task and the system of accountability at 

the same time (Doyle, 1983). Risk is the likelihood of not being able to meet task 

demands because the demands are great. When a task is difficult, it is less likely that a 

learner will be able to meet task demands. One example might be a task in which the 

teacher employs strict evaluation. Strict evaluation makes it more difficult to be 

successful in meeting task demands. At the same time, tasks are embedded in a system of 



 

 

63

accountability in a classroom setting. Curricular activities in the classroom are based on 

the exchange of the work that students perform for the grades that they receive (Doyle, 

1983; Becker, Greer, and Hughes, 1968). Therefore, holding students responsible for 

work is essential to student learning. Accountability determines the extent to which 

students are held responsible for completion and value of work tasks. Therefore, 

accountability helps determine how serious students consider work assigned in the 

classroom. This is because in systems of strict accountability, students are forced to take 

work more seriously.  

In the analysis of narrative descriptions, two criteria were examined for degrees of 

risk. These criteria were: (1) the role of the teacher; and (2) role of the students. 

Degrees of risk are generated according to the actions of the teacher. Actions of 

the teacher included establishing a classroom culture, system of management and 

program of action. These different factors contributed to the degree to which 

accountability was introduced and sustained throughout the school year. The degrees of 

risk were also determined according to the teacher’s grading practices. These included the 

number of grades given for different assignments, corrections written on papers by the 

teacher, and what were considered acceptable responses to questions posed on work 

assignments. High degrees of risk translated to few good grades, whereas a low degree of 
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risk is associated with many good grades. This was because more good grades suggested 

less possibility for failure whereas fewer good grades meant that there was a stronger 

possibility for failure. When corrections were written on students work, those that 

stressed effort inferred low risk and those that stressed strong performance meant high 

risk. Stressing effort related to lower risk because exerting effort may or may result in 

successful completion of a task whereas a strong performance, by definition, is judged by 

success or failure. When the teacher accepted partial answers, this was considered low in 

risk because it made it easier to be successful. Accepting only complete answers 

suggested high risk because this makes success harder to achieve. Student behaviors also 

helped determine risk. Behaviors such as compliance and enthusiasm suggested that 

students remained engaged in the investigation.  

Field notes that described observations were then reviewed at the conclusion of 

each observation and information about ambiguity and risk was extracted. This 

information was supported by the analysis of documents such as students’ work.  

There were a number of days where I stayed after science lessons had been 

completed in order to collect and analyze students’ work samples in the classroom. These 

work samples included writing prompts completed for homework, science notebook 

assignments, and one summative assessment. These work samples were a part of the 
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FOSS curriculum and focused on the concept of models and aspects of design. The 

written response sheets were completed for homework. They were assigned ahead of time 

and students recorded due dates in their homework notebooks. Response sheets took the 

form of worksheets and were distributed the day before they were to be returned. 

Response sheets posed different questions about models and designs that asked students 

to apply learning from investigations to other science concepts. Analysis of science 

notebooks also took place. With each science segment, students were typically required 

to have their pencil and science notebooks on their desks in order to record their learning 

about science investigations. Students were routinely instructed to record definitions, 

drawings, procedures, and descriptions into science notebooks. For example, during one 

lesson, Ms. B said, “Describe it [humdinger model] in your notebooks. Would a string 

make a good lever? Why or why not? What can you do in your notes? You draw and 

label a picture.” Students were also instructed to reference science notebooks for answers. 

Students searched notebooks for definitions for terms discussed in class and looked for 

answers to questions asked during student-teacher interactions. During formal interviews, 

Ms. B said that she used science notebooks as a formative assessment tool to identify 

student learning and to collect evidence of student growth over time. The summative 

assessment administered by the teacher consisted of both multiple choice questions and 
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essays. Specifically, questions on the exam asked students to recall definitions, provide 

examples, and apply learning. This exam was administered after the completion of the 

final investigation. Overall, data collected from these document analyses provided 

additional information about ambiguity and risk.  

Data Analysis 

A two-part analysis was utilized during this study. The first part occurred on a 

daily basis. For each observation, a daily analysis was conducted, which resulted in the 

identification of academic tasks, conversion of field notes into narrative descriptions, and 

the highlighting of information that revealed dimensions of ambiguity and risk. 

Identifying Academic Tasks 

As the first step in the analysis, academic tasks were identified. Academic tasks 

were identified by looking in the teacher’s lesson plans and through discussion with the 

teacher. Academic tasks consist of the products that result from work that teachers assign 

to students in the classroom. Tasks were identified according to four elements: product, 

resources, cognitive operations, and weight (Doyle, 1986).  

Highlighting Ambiguity and Risk 

All information was highlighted that related to the dimensions of ambiguity and 

risk. For example, on October 6, the following teacher-student interaction was 
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highlighted: As this segment ended, Ms. B passed back students’ written responses. At a 

table in the back of the room Sierra had received a 3, Chris received a 4, and TJ did not 

have a grade on his paper. There was only a sticker that said, “Wow, Excellent!” Chris 

asked TJ, “What did you get?” TJ replied, “I don’t know. I got a ‘Wow, Excellent’.” TJ 

then approached Ms. B’s desk and asked what grade he had received on his response 

sheet. Ms. B said, “What do you think when you got all of those stickers? It’s probably a 

4.” This exchange suggests that Ms. B reduced the degree of risk, or how “serious” work 

was considered, through her final comment. She seemed to imply that TJ might have 

gotten a 4.  

This information was be used to create data summary tables. The researcher 

reviewed these data summary tables for patterns. Once patterns emerged, each was 

described on a page that included descriptions and quotations that supported findings. 

Writing Narrative Descriptions 

Summaries for events that took place within each activity segment were revised, 

edited, and composed into narrative descriptions.  

After all observations had been completed, a retrospective analysis of all data was 

conducted. This analysis considered previous analyses and helped generate summaries 

for each task around the following research questions. 
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1. What was said to announce the investigations to students? What were the 
investigation requirements? Answering these questions revealed the stated goal of 
the investigations. 

 
2. What was the teacher’s role? Describing the teacher’s role provided data about 

how the teacher manipulated the demands of the investigations. 
 

3. What was the students’ role? Answering this question identified strategies that 
students used to deal with degrees of ambiguity and risk. 

 
4. What product resulted from dynamics such as the teacher’s role and students’ 

role? Answering this question revealed the actual goal of the investigations.  
 

5. What were the degrees of risk and ambiguity for the investigations? This question 
provided information about the demands placed on students for the completion of 
investigations. 
 

These summaries would serve as the findings section for this dissertation. 

Lastly, tasks were identified and assessed according to overall dimensions of 

ambiguity and risk. Tasks were then organized into one of four quadrants (see Appendix 

F) that reflected categories of different degrees of ambiguity and risk. Categories were: 

“high” and “low” and helped infer the type of learning that took place. 
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CHAPTER 4: FINDINGS AND ANALYSIS OF DATA 

A central question in educational research concerning academic tasks is, “What 

are the factors that shape the enactment of inquiry-based instructional lessons in 

classrooms?” This study used data gathering procedures consistent with other studies of 

academic tasks and an academic task analysis model suggested by Doyle (1988) to 

discover: (a) the actions demonstrated by participants in one classroom setting that 

impact the enactment of academic tasks and (b) the ways in which the academic tasks 

changed as a result of these actions.  

 The first section of the chapter is devoted to a brief description of the common 

culture that was present throughout the classroom and a typical lesson in Ms. B’s 

classroom. Next, descriptions of three science investigations observed in one fifth grade 

classroom are presented. Each of these investigations is described in terms of the 

following questions: 

1. How was the task presented to students? 
2. How was the task carried out? 
3. What was the teacher’s role? 
4. What was the students’ role? 
5. What was the resulting product? 

 
In the third section of this chapter, patterns that existed during these investigations are 

examined and analyzed. 
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Prior to the Investigations 

General Classroom Culture 

One of Ms. B’s main goals for the students in her classroom was to instill a sense 

of responsibility in her students. According to Ms. B, this meant that students developed 

an ability to function independently by solving their own problems and being accountable 

for their actions. To do this, Ms. B worked hard to develop a classroom culture based on 

responsibility. She did this in many ways. She taught students to identify and utilize 

classroom resources (i.e., bulletin boards, posters, books, dictionaries, computers, etc.) in 

order to locate answers to their questions. Ms. B also instructed students to recognizing 

signals and signs. Examples included teaching students to reference the day’s agenda 

written on the white board and signing out a pass when leaving the classroom. Ms. B 

helped students understand the classroom rules by teaching and reviewing classroom 

rules. This included lectures, discussions, quizzes, modeling, think alouds, and role-

playing. Students learned accountability by recognizing consequences when they broke 

classroom rules. For example, students understood that they would stay in for recess 

when they did not complete homework assignments. Ms. B also taught students to do 

their best in the classroom. This involved coming to class prepared to learn (i.e., eating 

breakfast, having supplies, etc.), working hard, and turning in assignments that reflected 
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their best effort. Ms. B took additional actions to develop and sustain this classroom 

culture throughout each school day such as issuing regular reminders. The perpetuation 

of the classroom culture built on responsibility made students accountable for their own 

learning and was intended to help students become self-regulated learners. 

The theme first became evident on the evening of August 30 when I attended 

Curriculum Night at the elementary school. Curriculum Night was an annual event at the 

school where parents visited their child’s classroom teacher in order to learn about the 

grade level curriculum and classroom practices. It took place several weeks after the start 

of school. On that night, Ms. B explained what content would be taught, how it would be 

taught, school year themes, expectations for students, district standards, grading 

practices, access her web site where parents could find information about assignments 

and grades, and other scheduled practices such as the new reading program that would 

require some students to work with the other fifth grade teachers. 

At this event, Ms. B read a story to parents to introduce them to the school year’s 

theme of responsibility. This is a story she had read to students several days earlier. The 

story was entitled The Boy and the Butterfly (see Appendix G). The moral of the story 

was that children need to face the struggles of life and overcome them in order to build 

self-confidence. If parents and educators fight children’s battles for them or come to their 
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rescue every time they forget something, we are essentially stealing their experiences and 

struggles. Children need these in order to become adults who can cope with today’s 

world. She told parents, “Think about the story the next time you think you are being a 

hero by solving their child’s problems for him/her. Don’t save the day and bring 

forgotten homework to school. Remember, struggle and owning up to one’s mistakes 

makes for a stronger self-confidence.” Ms. B went on to say that she believes that 

developing responsibility in fifth grade involves “transitioning from being little kids” 

and, in a sense, developing the skills necessary for college. She said that developing 

responsibility was done through creating high expectations, increasing demands, and 

challenging students. 

A Typical Lesson 

 A typical lesson in Ms. B’s classroom was orderly, organized, and productive. 

This was evident by the level of cooperation, procedures, and the amount of work 

produced in the classroom. Cooperation was high during lessons. There seemed to be an 

understanding between students and the teacher that Ms. B was in charge in the 

classroom. Students listened to teacher directions and Ms. B’s authority was never 

questioned. When students misbehaved, they willingly accepted consequences such as 

staying in for recess. Further, Ms. B was rarely forced to repeat herself. Students also 
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followed procedures that had been taught earlier in the year. As a result, students knew 

what to prepare for, how to prepare, where to be located in the classroom, and how to act. 

For example, students referred to the classroom schedule posted on the white board in 

order to anticipate impending lessons. By referencing the schedule, students took out 

appropriate materials (social studies textbook, science notebook, ruler and protractor, 

reading book, etc) and were prepared for lessons when Ms. B started her instruction. 

Production was also high in Ms. B’s classroom. There was high work involvement and, 

as a result, a lot of work was accomplished in the classroom. Piles of papers – graded and 

ungraded – were always stacked on one of Ms. B’s two desks in the classroom. To help 

grade the substantial amount of work that was generated, Ms. B’s mother came to the 

classroom several days a week, sat in the corner and graded papers. Overall, there was a 

strong sense of control. Students responded to signals and signs. There was a momentum 

and smoothness that reflected a level of expertise consistent with Ms. B’s many years of 

experience. 

 Therefore, from the very beginning of the data collection during this study, there 

seemed to be a strong sense of accountability, control and productivity. Students are 

expected to take responsibility in the classroom for their own actions. There is evidence 
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of a smooth running classroom that is controlled and organized where students generate 

substantial amounts of work. 

Investigation I: Humdingers 

Announcing the Task and Requirements 

Day 1 – On August 31 at 12:00, students entered the classroom from recess in an 

orderly manner. Some immediately sat while others took a drink from the fountain in the 

back of the classroom before sitting at their desks. In an earlier interview with Ms. B, she 

informed me that she had spent considerable time during the first two weeks of school 

teaching these procedures to students. She had also said that it was important to 

continually reinforce these procedures through practice. As she had done every day since 

the beginning of the school year, Ms. B stood patiently in the front of the classroom, 

holding a book and waiting for all students to be seated. After all students had been 

seated, Ms. B began reading a chapter from a story that she had started earlier in the 

school year. The story was the continuing saga of a group of children who had stumbled 

upon a buried treasure. Ms B had been reading a chapter a day since the very first day of 

school. Many students kept their eyes on Ms. B as she read from the paperback book, and 

all were completely silent; they were gripped by the events of the story as well as Ms. B’s 

reading expertise. Ms. B was animated in her expressions and repeatedly used inflections 
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in her voice to portray different characters and their expressions in the book. At the 

completion of the chapter, Ms. B marked the page and placed the book on the same 

corner of her desk and commenced a teacher talk segment where she reviewed the 

classroom rules, pointing to the poster listing the rules and stating, “Be safe, be 

respectful, and be caring” and reminded students of consequences. 

She then pointed to the day’s agenda written on the board and stated, “Boys and 

girls, I see a lot of students who are taking out their science notebooks and pencils; thank 

you for being responsible.” Here, Ms. B suggested that students should refer to the days’ 

agenda in order to know what segment would come next and prepare accordingly.  

Ms. B then talked about conceptual and physical models and how students’ roles 

in the investigation mirrored those of “real life” scientists. The discussion included 

procedural reminders including, “Remember to talk out the process; it’s important to talk 

out the process” and “Don’t forget to include drawings in your science notebooks.”  

Ms. B then allowed students to form groups of three and announced the following 

task: 

We are building a model today and the only way you will 
know if you have built it correctly is by testing it. The 
model that you will construct should hum when you pull 
the string and ding when the string is let go. This is called a 
“humdinger.” I’m going to give you some materials, and 
you and the members of your group will have to build this 
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humdinger based on the black box on my desk. Remember, 
a black box is a thing scientists have for studying different 
things that are hard to study. Like Pluto and cells, we can’t 
always directly observe what we are studying. A black box 
is a system where parts work together. 

 
The black box referred to in Ms. B’s introduction was a brown paper bag that sat on her 

desk with a string extending out of a hole on one side. The string could be pulled and the 

device inside made a humming sound. When the string was let go, the device made a ding 

sound. Ms. B proceeded to demonstrate the hidden model for the class. During this time, 

student attention remained focused on the demonstration as they listened intently to Ms. 

B. 

 Each group of students was then invited to come up to Ms B’s desk and pull the 

string in order to see what the humdinger sounded and felt like. As groups came up to 

Ms. B’s desk, the rest of the students generated predictions about what materials might be 

needed to make the device run. After all students had received a chance to make the 

device run, Ms. B passed out 4-liter zipped freezer bags containing materials to construct 

the humdinger models. Thee materials included a construction board and base, 1 D-cell 

battery, 1 cell holder, 1 small motor, 4 short sticks, 4 medium sticks, 4 large sticks, 10 

rubber bands, 4 large paper clips, 4 binder clips, 1 bell and 2 clothespins. Students then 

began construction on their own humdinger models using these materials. They emptied 
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the contents of the freezer bags onto their desks and closely examined the different 

materials and talked with one another about possible ways in which the model might be 

constructed. During this time, Ms. B observed students and offered several public 

reminders including “work together” and “talk out the process”. 

 At 12:40, a bell rang. Students were asked to put materials back in the freezer 

bags, place bags on a table in front of the classroom, and line up at the door for an 

assembly. Students did so in an orderly fashion with minimal disruption or noise, and 

were then led out of the classroom to the gymnasium. 

Day 2 – On September 1 at 1:30, students entered the classroom after recess. 

Some students proceeded directly to their seats while others took a drink from a water 

fountain before taking their seats. All the while, students talked excitedly to each other 

about events that had occurred on the playground as well as the impending science 

investigation listed on the white board. Comments such as “I love science” and “Cool, 

we’re going to do science” were overheard. Enthusiasm was further evident as students 

quickly maneuvered to their seats and sat in a way that exaggerated good posture.  

Much like the previous day, Ms. B waited patiently for students to be seated and 

then preceded to read a chapter aloud to the group. When she finished, she set the book 

on the corner of her desk and said, “Let’s get on track as quickly as possible. We have 
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lots to do and little time.” She reminded students to take out their science notebooks and 

a pencil, and then directed students’ attention to the brown bag on her desk and invited 

those who had not been present the previous day to come up to her desk and pull the 

string. A few students approached Ms. B’s desk and pulled the string on the humdinger. 

As they did, the rest of the group listened to Ms. B who said, “That makes a noise doesn’t 

it? How are we going to put this together?” No students raised their hands, nor did 

anyone answer aloud. Ms. B continued, “That is your job today. Let’s get to work.” As 

students commenced their work, Ms. B proceeded to walk around the room, talking with 

different groups of students and posing questions. She encouraged students to collaborate 

to work through the inquiry process.  

As Ms. B walked around the classroom, students worked constructing their 

models. The first group Ms. B approached was examining their materials and attaching 

wires to a battery and small engine. She asked them, “What do you think? How are you 

going to get this [engine] to turn off? Talk about it together. It has to go on and off.” She 

walked over to a second group, observed for a moment, and said, “What is your idea here 

guys?” One student in the group explained how they were going to make a connection 

from the battery and the engine using clips.”  Ms. B said, “Alright, keep talking it out.” 

The next group that Ms. B visited had created a circuit from the small motor to the 
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battery using copper wire. She asked the group, “How will you make it be on and off 

when you want it to be on and off?” One student in the group explained that they needed 

to use something to complete a circuit to make the motor make noise and to somehow get 

the bell to ding. Ms. B agreed saying, “Okay, that sounds like a plan.” Ms. B continued to 

engage students in discussion and ask them questions.  

At 2:15, a small bell on Ms. B’s desk rang and students put their materials on the 

front table and took out social studies textbooks. 

Day 3 - On September 2, I arrived early to speak with Ms. B and was informed 

that science was cancelled. Ms. B had allowed the Drug Abuse Resistance Education 

(DARE) program to replace the science segment on this day. 

Day 4 – On September 5 at 1:45, students entered the classroom after recess. Ms. 

B stood quietly in front of the room with the paperback book in her hand. She waited 

until all students had seated themselves and were quiet. She then opened the paperback 

and began reading. At the completion of the chapter, Ms. B marked the chapter, put the 

book on the corner of her desk and instructed students to take out their science notebooks 

and a pencil. She then told students, “We are continuing to build our models again 

today.” She added that students had a good start in creating their models and many now 

needed to improve their design. She added that students should consider how to improve 
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their models, and that over the next several classes, students should observe, design, test, 

compare, and redesign until they engineered a successful model that replicated the sounds 

produced by the hidden humdinger on her desk. Ms. B referred students to a poster on the 

wall that listed and described these steps (observe, design, test, compare, and redesign). 

She then told students that they only had a few more days to complete their projects and 

asked if anyone had any questions. No hands were raised, and students went to work on 

their models. 

Ms. B initially walked around the room and encouraged students to work through 

the inquiry process by asking questions such as, “Do you think you have it yet?”, “What 

makes it hum?”,  “What is happening?”,  “How are you are completing a circuit?” and 

“What is making the motor run?”  

Because few groups had created a circuit, Ms. B provided the first explicit, public 

clue to the group. The following narrative description illustrates.  

After approaching and watching one group, she asked, “What are you hoping to 

do with the stick? Can I make a suggestion?” Ms. B went on to explain to the group about 

how a switch activates the electricity that a battery gives off. Ms. B then proceeded to get 

the attention of the whole class together in order to make her suggestion public: 
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Ms. B: “Boys and girls, I want to have a little conference. 
I want to hear what’s going on and give you a tip. Who has 
been successful?” 
One group raised their hands.   
Ms B: “Empty hands, eyes up here. Here’s a tip. 
Electricity! A battery gives off electricity for a light. Turn a 
switch to turn the electricity on and off. One of the ideas in 
the humdinger is to have a switch to break the circuit. What 
in your kit would work to make a switch?”  
She moved her finger in the direction of a switch going on 
and off. 
Ms. B: “What looks like my finger?”  
Chris: “A stick would work.” 
Ms. B: “The stick alone will not work. What will you want 
to add? You will want to add wire. Remember, we call 
turning on and off the circuit a switch.” 
 

After this exchange, a student in the back of the room asked another student, TJ, 

to clarify what Ms. B had said. TJ explained to this student that he and his partner needed 

to create a switch using the string and a stick. He went on to describe how a switch would 

help connect and detach the circuit from the battery to the motor. The student went on to 

create a switch on his humdinger model. 

By the end of class, several groups were able to make their devices run but not 

with any consistency. The bell on Ms. B’s desk rang at 2:30 and students put their models 

on the front table and took out their social studies textbooks. 

Day 5 – After students entered the classroom on September 6 at 1:45 and Ms. B 

read a chapter aloud, students were instructed to take out their science notebooks. Ms. B 
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then instructed the class to try to finish their humdinger models on that day. Ms. B asked 

students if they had any questions and two students raised their hands. Ms. B identified 

those students by name, and class work commenced. 

After answering students’ questions, Ms. B walked around the room and engaged 

students in discussion. Chris and his partner asked Ms. B to look at their humdinger 

model. She asked the boys, “What can you do so that the bell will ring? Remember, you 

need to pull the string. Pulling the string will make it work.” Chris’s partner responded by 

saying, “Can you give us a little hint?” Ms. B replied by asking, “Remember what we 

talked about yesterday?” The students conversed for several moments before attaching 

the bell to a string that was connected to a switch that took the form of a clothespin. 

Ms. B then visited Megan and her partner and the following exchange took place. 

Ms. B: “Something needs to be added so that the model 
does not run all of the time; like an off-button. What do you 
think Megan? What have we talked about? How are you 
going to make it go on and off?” 
Megan: “I’m not sure. I mean I think...no wait. I think we 
need a bag like you have to make.” 
Ms. B then suggested to Megan and her partner that they 
work to create a circuit in order to make the hum sound. 
Megan still thought that the sound has something to do with 
the bag, but Ms. B reassured her that the sound had nothing 
to do with the bag and that she must create a circuit.  
Ms. B: “Who remembers what a circuit is? Where can you 
look to find out what a circuit is?  
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Megan: “In our science notebook.”  
 

Megan then looked in her science notebook for the definition1 to the term 

“circuit.” Students used science notebooks to record their learning about science 

investigations. Students were routinely instructed to record definitions, drawings, 

procedures, and descriptions into science notebooks. For example, during one lesson, Ms. 

B said, “Describe it [humdinger model] in your notebooks. Would a string make a good 

lever? Why or why not? What can you do in your notes? You draw and label a picture.” 

As was the case with Megan, students were often instructed to reference science 

notebooks for answers. Students searched notebooks for definitions to terms discussed in 

class and looked for answers to questions asked during student-teacher interactions. 

During formal interviews, Ms. B said that she used science notebooks as a formative 

assessment tool to identify student learning and to collect evidence of student growth 

over time. 

                                                
1 Terms and descriptions related to the Humdinger had been detailed in science 
notebooks prior to the start of this investigation. Although not directly observed, Ms. B 
informed me during an interview that this had taken place before my observations began.  
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As Ms. B worked with individual groups, the rest of the groups in the class 

continued to work to create their models. The bell rang at 2:30 and students cleaned up. 

Ms. B told the group that they would be given another day to complete their models. 

Day 6 – On September 8 at 1:45, students entered the classroom and were visibly 

excited because the brown paper bag had been removed from the humdinger model on 

Ms. B’s desk. Students pointed at the model and conferred with peers. Ms. B proceeded 

to read to students, after which time she demonstrated the model to students and told the 

class that they should create the same design. She encouraged students to come up and 

observe, test and compare her humdinger to the model they had been working on. She 

then informed students that they only had that day to complete their models, so time was 

of the essence. She told students that the day’s goal was to finish their humdinger models. 

All but two students had taken out their science notebooks. Later in the class, Ms. B 

prompted these students to take out their science notebooks. 

 Students spent their time engaged in constructing the model. Many students 

walked up to Ms. B’s desk and inspected the inner workings of the humdinger. They 

pulled the string and examined the parts. Several groups took their models apart and 

began to reconstruct their designs. 
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During this time, Ms. B walked around the room and directed students to observe 

closely. She stated, “Look closely at the model” and “Notice the where the wires are 

fastened,” and “Work together, like scientists do.” She also took this time to assess 

students’ science notebooks to see that they were complete with the most up-to-date 

terms and information. Several times, Ms. B quickly opened and examined several pages 

of students’ science notebook before continuing on to observe another group. 

 At 2:30, the bell on Ms. B’s desk sounded and students cleaned up. During this 

time, Ms. B informed the class that they would have one more day to complete their 

models. She also told the class that they would be asked to demonstrate their models. 

Day 7 – On September 9 at 1:35, students again entered the classroom after 

recess. The revealed humdinger model still sat on Ms. B’s desk. Ms. B read a chapter to 

the group and then announced that all students must finish their models that day. She 

said, “Okay this is definitely our last day working on our humdingers. There is no more 

time after today.” Ms. B did not ask students if they had questions. Like the previous day, 

all but two students took out their science notebooks. Later in the class, Ms. B prompted 

these students to take out their science notebooks. 

Ms. B then proceeded to walk around the room and asked students to demonstrate 

and explain their models. She asked students questions about their designs and provided 
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assistance in order to help them complete their models. She sat with one group and asked 

questions including, “Why did you connect the copper wire to both sides of the battery?” 

and “Why did you use the dowel to hit the bell?” Ms. B then walked over to other groups 

and asked them similar questions. Groups who had showed their completed models to 

Ms. B drew their designs in their science notebooks. By the end of the period, Ms. B had 

made contact with all groups. Though not all required assistance, all had the opportunity 

to demonstrate and explain their products for Ms. B. All groups completed their 

humdinger models. The bell rang at 2:25 and students began to put materials away. 

Teacher’s Role 

 During the humdinger investigation, Ms. B’s actions had two effects: (1) she 

created conditions under which tasks played out in the classroom, and (2) she shaped the 

enactment of tasks that unfolded in this fifth grade classroom. Ms. B created classroom 

conditions that promoted productivity and accountability. Further, Ms. B shaped the 

enactment of tasks through her instructional decisions to help students complete the 

humdinger investigation requirements.  

 Classroom Culture – Ms. B took action to sustain a classroom culture built on 

responsibility during the humdinger investigation. One way in which she did this was by 

encouraging students find solutions to problems they encountered in the classroom. For 
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example, on Day 5, Ms. B encouraged Megan to search her science notebooks for 

definitions and terms that she did not know. On Day 4, Ms. B referred several students to 

a poster that listed and described the steps involved in a science investigation. Another 

way in which Ms. B sustained the classroom culture was by helping students to be 

prepared. On Day 1, Ms. B stated, “Boys and girls, I see a lot of students who are taking 

out their science notebooks and pencils; thank you for being responsible.” Subsequent 

reminders were given on an almost regular basis. Here, Ms. B equated preparedness with 

responsibility. Comments during informal interviews supported this notion. Ms. B 

believed that it was the students’ responsibility to come to school, or class, prepared to 

learn. This translated to coming to school having eaten breakfast, completing homework 

assignments, and having the necessary supplies (pencil, paper, notebook) at hand. Ms. B 

also informed me that she had spent the first day of school conducting activities and 

discussions aimed at helping students understand the importance preparedness. Since that 

time, reminders acted to reinforce this belief.  

Ms. B directed students to resources in the classroom, and taught and reminded 

students to be prepared for learning. In doing so, Ms. B promoted student accountability 

in the classroom. 
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Flow – During the humdinger investigation, students adhered to procedures and 

responded to signals taught by Ms. B earlier in the school year. These procedures and 

signals included entering the classroom after recess in a quiet and orderly manner, 

acknowledging the day’s agenda written on the white board to anticipate impending 

lessons and take out necessary materials (pencils and science notebooks), performing task 

requirements, recognizing that the sound of a bell indicated the end of a segment, and 

putting materials away in their proper place.  

Established signals and procedures created lessons characterized by smoothness 

and momentum. This created a flow that was controlled and orderly whereby a 

substantial amount of work got done in the classroom.  

Instructional Decisions – Instructional decisions made by Ms. B shaped the 

enactment of the humdinger investigation by helping students successfully create the 

humdinger model. Interruptions in the school day led Ms. B to modify her original 

schedule. For example, on Day 1, a school-wide assembly ended science prematurely, 

and on Day 3, Ms. B allowed DARE to replace her regularly scheduled science segment. 

Informal discussions with Ms. B and a review of her lessons plans suggested that these 

interruptions forced Ms. B to reassess her timeline for the completion of the humdingers 

and add additional days to this investigation. Ms. B also made instructional decisions to 
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provide explicit suggestions and clues to students during the humdinger investigation. For 

example, after Ms. B spent extensive time observing students attempt to find a means to 

establish and break a circuit, she provided a public suggestion to the entire class on Day 

4. On that day, Ms. B stated, “The stick alone will not work. What will you want to add? 

You will want to add wire. Remember, we call turning on and off the circuit a switch.” 

Here, Ms. B was informing the class that a switch was necessary to both create and break 

a circuit in their humdinger models and, thus, providing explicit directions to students on 

how to create a humdinger. In another example, Ms. B provided the ultimate clue on Day 

5 by revealing the inner workings of the humdinger as dictated by the scripted FOSS 

curriculum. On this day, students entered the classroom to find that the paper bag that had 

been covering the humdinger had been removed. In addition to providing students with 

the inner workings as a clue, Ms. B told the class that they should create the same design. 

This wiped out alternative solutions to how the humdinger could be competed by sending 

the message to students that they should copy Ms. B’s design. As a result, several groups 

took their models apart and began to reconstruct their designs to reflect the design 

provided by Ms. B. Explicit suggestions and clues by Ms. B in combination with the 

directives from the scripted curriculum seemed to gradually reveal the humdinger model 

to the students. Assistance was presented in a sequence in which the specifications 
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progressively became more specific: first with public suggestions and then with the 

revealing the inner workings of the model. 

 The instructional decision to add days to the investigation provided students with 

more time to work on their models. Suggestions, clues, and the scripted curriculum 

provided students with explicit assistance to solve problems encountered in the 

construction of their models. These provisions helped students complete work in the 

classroom. 

Students’ Role 

During the humdinger investigation, student actions in Ms. B’s class shaped the 

enactment of the investigation. These actions included: (1) demonstrating enthusiasm; (2) 

acting compliant; and (3) utilizing resources. 

Enthusiasm – Students looked forward to taking part in the humdinger 

investigation. Enthusiasm was evident in comments and behaviors. For example, students 

often entered the classroom visibly excited. This was evident through their actions and 

comments. For example, on Day 2 and made comments such as, “I love science” and 

“Cool, we’re going to do science.” On other days, students quickly took their seats and 

became quiet, anticipating the impending science segment. 
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Students were enthusiastic about taking part in the humdinger investigation. 

Enthusiasm suggested that students were interested and motivated. Therefore, they 

remained engaged in their work. 

Compliance - Students were compliant during the humdinger investigation. 

Students willingly obeyed the classroom rules and adhered to classroom procedures and 

signals. They were always respectful and never questioned Ms. B’s authority. Students 

also willingly accepted assistance from Ms. B. For example, students accepted Ms. B’s 

suggestion to use a wire along with a stick to make a switch to turn the circuit on and off. 

This demonstrates compliance because students relied on Ms. B’s suggestion even though 

there were other materials that could have been used to create a circuit (i.e., paper clip). 

Students demonstrated compliant behaviors. They adhered to the social order in 

the classroom and relied on assistance when provided by Ms. B. Students willingly 

followed the program of action (Gump, 1969) established by Ms B. 

Resources – Students relied on resources in the classroom to complete the 

requirements of the humdinger investigation. For example, on Day 4 a student asked TJ 

to clarify statements made by Ms. B and TJ did so willingly. This enabled the student to 

create a switch and complete a requirement necessary to create a humdinger. Student also 

relied on clues and suggestions given by Ms. B. For example, on Day 5, a student 
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requested assistance from Ms. B asking, “Can you give us a little hint?” and Ms. B 

replied by reminding students of the concepts discussed on the previous day. This 

prompted these students to recall the previous day’s conversation about switches and 

thought to attach the bell to the switch. In another example, Ms. B provided the ultimate 

hint by revealing the inner workings of the humdinger on Day 6. Many students 

responded by taking apart their own models and reconstructing designs after those 

presented by Ms. B. 

Resources provided information for students to rely on in order to complete the 

requirements of the investigations. This helped students successfully complete their 

humdinger models. 

Resulting Product 

The specifications of the product seemed to change due to the actions taken by the 

teacher and the students in the classroom. As a result, the intended goal of this task 

seemed to differ from the actual goal.  

The initial specifications for the task were highly ambiguous and enacted under 

high-risk conditions. Students operated from the understanding that they were to 

construct some sort of model given simple materials and they did not know what the 

product was going to look like. Specifically, Ms. B introduced the task saying, “We are 
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building a model today and the only way you will know if you have built it correctly is by 

testing it.” The only specifications given were that the model needed to hum when the 

string was pulled and ding when the string was let go. This introduction also took place 

under conditions of high risk. The classroom environment was carefully built on a theme 

of responsibility where students were held accountable for their actions. Students were 

expected to figure out how to solve their own problems and be prepared for learning.  

As the task played out, specifications for the product became more specific and 

the degree of risk was reduced. Ms. B provided assistance in the form of explicit 

suggestions and clues. Providing assistance decreased the degree of ambiguity because 

students were provided with the specifications needed to complete the task. Ms. B also 

reduced high levels of risk by creating classroom conditions that ensured that students 

were successful. Ms. B added instructional time giving students more time to work on 

their models. This increased the likelihood that students would complete their models. 

Ms. B further reduced the degree of risk by never emphasizing or discussing students’ 

science grades during the investigation. At no time during the investigation did Ms. B 

ever identify a grade associated with the humdinger model. Yet interestingly, students 

still believed that they were accountable for completing the model. Student continued to 
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demonstrate behaviors such as enthusiasm and compliance that suggested that they took 

work seriously.  

Investigation II: Go-Carts 

Announcing the Task and Requirements 

Day 1 – On September 12 at 1:35, students entered the classroom from recess and 

proceeded to their seats. As they did during the past investigation, students demonstrated 

behaviors that suggested enthusiasm for science. Several students wondered aloud what 

they would be doing for their next science investigation; others rushed to their desks, sat 

with good posture, and listened attentively. As students took their seats, Ms. B stood 

quietly in front of the room with paperback in hand. Once all students had seated 

themselves and were quiet, Ms. B opened the small paperback book and began reading. 

After completing the reading, Ms. B marked the chapter, and put the book on the corner 

of her desk. She directed students to take out their science notebooks and copy 

vocabulary terms that had been added to the word bank on the bulletin board. Students 

were told that they would be defining and drawing pictures of vocabulary terms, after 

which time they would begin a new investigation. 

Ms. B provided definitions to terms by posing questions. For example, one term 

on the bulletin board was “lever” and Ms. B said, “What kind of description can you give 
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me about a lever?” When no hands were raised, Ms. B added, “It uses a kind of a balance 

point.” She continued by asking, “Do you remember what a fulcrum looks like from the 

book that I am reading to you?” This was a reference to the story Ms. B had been reading 

to the class where the characters had used a fulcrum to maneuver a large boulder. Ms. B 

then drew a picture on the board of a rock on a lever that had another rock acting as a 

fulcrum. The following teacher-student exchanges followed.  

Ms. B: “Why is a lever a good machine?” 
Chris: “To do the work.” 
Ms. B: “That is true, so you don’t have to. What else makes 
a lever a good machine?  
Chris: “It makes work easier.”  
Ms. B: “I watched someone use a lever in my backyard 
with an orange tree. My friend helped. It sounds like a lot 
of work. She used a lever. Can you guess what she did?” 
Jossie raised her hand  
Ms. B: “Yes, Jossie.” 
Jossie: “She got the orange tree out. What did she make it 
out of? 
Ms. B: “I don’t remember. We used a lever to make our 
humdingers. Who remembers using a lever to make their 
humdinger?” 
Several students raise their hands. 
 

Ms. B then introduced the new investigation saying, “Now we are going to create 

a different kind of model. It took a lot of tries to make your humdingers, and we were not 

always successful. The theme is persistence.” Ms. B proceeded to describe a newspaper 

article about a man who made $350 million dollars from creating a vacuum cleaner that 
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used a twisting wind to pick up dirt on carpet. She connected this to the humdinger 

model, stressing that it took him many attempts to create this invention, much like it took 

students many tries to complete their humdinger models; it would probably take them 

many tries to make their go-cart models. She continued, “Another example is Edison who 

took 2000 tries to invent the light bulb. He learned that there were 1999 ways not to make 

it.” Ms. B added:  

A conceptual model is an idea that we want to create. A 
physical model was what we actually build. Try new things 
with design. What is a cart? Examples include a hot dog 
cart, shopping cart, and go-cart. What does it have to have? 
Wheels, made out of material, and body. A one-wheel cart 
is a non-example such as a wheelbarrow. [Carts] must have 
four wheels, enough wheels. Two wheels could be difficult. 
Until now you have been looking at models, some things 
are hidden, lots of guesses and tries. This includes the black 
box, drought stopper, and the humdinger. The challenge is 
to build a cart that can go down a ramp a short distance. 
The go-cart cannot be pushed, pulled, or sling shot. It must 
have wheels and a body. What do we call people who 
design things? Engineers. Today we are all going to be 
engineers. Must know what makes a car work. We use 
scientific knowledge. 

 
Students were then divided into groups of two and began working on their go-cart 

models. The “Go-Carts” investigation required students to work with some simple 

materials in order to produce a go-cart that could travel a total distance of two meters 

under its own power. These materials included short, medium, and long sticks, 4 wooden 
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hubs, 10 rubber bands, 2 binder clips, 2 paper fasteners, paper clips and clothespins. 

From this investigation, students would learn that some land vehicles have wheels fixed 

to axles. Power turns the axle and thereby turns the wheels. Friction and traction help 

make the wheels adhere to a surface and allow the go-carts to travel a distance. 

 Students spent the remaining time examining the simple materials contained in 4-

liter zipped freezer bags. Many students attached wheels and clips to small, medium, and 

long sticks. Ms. B spent the remaining time assessing students’ science notebooks. She 

walked around the room briefly opened the notebooks, turned pages, and made comments 

to students regarding both the terms and definitions copied during class, and descriptions 

and drawings of the humdinger models drawn and described during the previous 

investigation. For example, Ms. B told Cameron, “What I am looking for are more 

sentences that describe your model. To Chris, she said, “There is something that you are 

not mentioning. You have to use the names of the parts.” Ms. B checked another 

student’s notebook and commented, “This needs to be explained. You need to use your 

words from class.” 

 At 2:20, the timer on Ms. B’s desk rang, and students put science materials on the 

front table. 



 

 

98

Day 2 – On September 13 at 1:35, students entered the classroom from recess. 

The noise level was noticeably louder than usual and students were ordered out of the 

classroom. They were instructed to reenter the classroom in a manner that was quiet. All 

students entered without talking. Some immediately sat while others took a drink from 

the fountain before sitting at their desks. Ms. B then read to the students, set the book on 

the corner of her desk, and reminded students about the guidelines of the investigation. 

She told students to make sure that their go-carts could roll down a ramp and travel a 

distance of two meters. She also noted that the body would need to be made out of 

materials and wheels must be attached. Ms. B added that students did not have long to 

complete their go-carts, so they needed to “stay focused” on their work.  

While students worked on their models, Ms. B walked around the classroom 

observing and informing students that their carts needed to adhere to the specifications 

stated in the beginning of class – a body would need to be made out of materials, with 

attached wheels. She also told some students to take out their science notebooks, 

reminding them that this was an indication of responsibility. 

Two groups located close to each other in the back of the classroom created 2-

wheel go-cart models. TJ and Mason, and one other group created similar looking go-

carts that were composed of two wheels and one axle attached to a small body that 
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dragged along the ground when pushed. When Ms. B saw their work, she said, “It 

qualifies for what I said.” She then proceeded on to observe the other students. All other 

groups in the class had created standard-looking go-carts that included a body, two axles, 

and four wheels. 

The bell rang on Ms. B’s desk at 2:10 and she told students to get cleaned up and 

that they would continue tomorrow. Students placed their models on the table in the front 

of the room and took out their social studies textbooks. 

Day 3 – On September 15 at 1:35, the science segment was rescheduled in order 

to accommodate a health program aimed at improving students’ oral hygiene. As a result, 

science was moved to the final segment of the day. 

When the science segment did begin, Ms. B started the lesson, stating, “Design—

the way something is made is its...I already gave it away. Today’s challenge continues to 

be that you must design a self-propelled go-cart; it has to go two meters on its own.” Ms. 

B asked students if they had questions, and TJ asked, “Can you give us a hint?” Ms. B 

replied, “I’ll give you a major design hint later in class. Right now, let’s make good use 

of our time.” Students went to work on their go-carts, and Ms. B walked around the 

classroom observing and reminding students to take out their science notebooks. 
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Ten minutes into the class session, Ms. B went to the back of the classroom where 

she turned her back to the group and constructed the rear half of a 4-wheel go-cart model. 

This model used broken rubber bands that were attached to the rear axles. When the rear 

wheels were wound, the rubber bands would stretch and wrap around the axles. 

Stretching the rubber bands built up power. When let go, the wheels would spin. Ms. B 

put the model away to be revealed later in the class, and she returned to observe groups.  

TJ saw Ms. B construct her model. Seconds later, TJ raised his hand and asked if 

it was okay to break the rubber bands. Ms. B ignored TJ’s question and walked away. TJ 

then said to the students at his table, “We should break the rubber bands.” TJ and Mason 

and the other group who had created 2-wheel go-carts during the previous day also 

reconstructed their models to include two axles and four wheels—similar to the standard 

design created by Ms. B. 

Still later, Ms. B stopped the action in class for a presentation. Ms. B told the 

group, “All hands off models. How do you make it go by itself? Give some ideas.” Chris 

said, “I think you just need wheels, sticks, and it will roll.” Ms. B replied, “No, not really. 

Rubber bands are used to create energy.” Ms. B then revealed and demonstrated the 

model she had made. She told students that this was an example of the “back-half of a car 

that students could integrate into their own design” and that it would remain at her desk 



 

 

101

for students to wind up and see. Ms. B reiterated that the rubber bands were the source of 

energy.  

At 2:10, the bell on Ms. B’s desk rang and students were told that they would 

continue on Monday. They put materials away and took out their social studies textbooks. 

Day 4 – On September 16 at 12:05, students entered the classroom after recess. 

Ms. B read to the group and then initiated the science investigation by asking students to 

take out a pencil and their science notebooks. She then posed several questions to 

students and encouraged them to exchange answers with those seated directly across from 

them. Questions included, “Why do the rubber bands work?” and “What is the science?” 

Ms. B then proceeded to tell students that the energy source was the rubber bands and 

that students needed to stretch the rubber bands and build up power. She noted that 

students were actually transferring energy from their own muscles to rubber bands by 

winding. Students were then instructed to go to work on their go-cart models.  

As students worked on their models, Ms. B walked around the classroom and 

continued to observe and question students. She told several groups to take a close look at 

the model on her desk. For example, Traci and Sara were having trouble because their 

rubber bands were not long enough. Ms. B told the girls to go to her desk and examine 

the model carefully. She told the girls to pay particular attention to the rubber bands. A 
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second group could not get their rubber bands to unwind. Ms. B told this group to go up 

to her desk, wind the wheels of her model, and notice closely how the rubber bands 

uncoiled.  A third group had not recognized that they needed to break the rubber bands in 

order to attach them to the rear axles. Ms. B asked this group to recall some of the ways 

that scientists solved problems while at the same time referencing a poster that listed that 

ways. She added that the group should talk out the process and notice what others around 

them were doing. 

The bell on Ms. B’s desk rang at 12:50 and students put go-cart materials on the 

front table. Students were then dismissed from the classroom. 

Day 5 – On September 19 at 1:50, students entered the classroom after recess. As 

students proceeded to their seats they talked excitedly to each other about the impending 

investigation. Comments about go-cart designs were overheard. Like each previous day, 

Ms. B waited patiently for students to be seated and then read a chapter aloud to the 

group. When she finished, she set the book on the corner of her desk. Ms. B then asked 

the class, “What is your task?” TJ replied, “To make go cars move two meters.” Ms. B 

said, “Good! Remember that energy comes from the rubber bands.” Ms. B demonstrated 

the back half of a car model that sat on her desk. She wound the rubber bands around the 

axle, and got the tires to spin. She added, “Remember, engineers do what?” Several 
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students raised their hands. Ms. B called on one student who replied, “Solve problems.” 

Ms. B added, “And new problems arise. Now work in teams on your cars.” 

After some time of group work, Ms. B stopped the action in the classroom. She 

asked groups to describe any problems they were having and students in the class would 

help try to resolve these problems. One group announced that their go-cart did not go the 

full two meters. Ms. B asked who else was having the same problem and other students 

raised their hands. Ms. B told students that they were having traction problems. She 

asked, “What happens when cars’ tires do not go? Why don’t the wheels move fast? 

Traction. Can you explain traction, Jason?” Jason began to describe how his father’s 

truck had been stuck in mud one time. Ms. B added, “Traction is grip, like your father’s 

tires are gripping the road. And we must change something on the wheels of our car so 

that they grip the floor.” She asked the group what they could put on the tires to make 

them grip the floor. One student said tape, another said wire and another said rubber 

bands. Students then went back to work on their go-carts. Students proceeded to put 

different materials around their wheels. 

The bell on Ms. B’s desk rang at 2:20 and students put away go-cart materials. 

Students were assigned a response sheet for homework. This sheet asked students to 

describe and compare two conceptual models of the solar system.  
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Day 6 – As students entered the classroom after recess on September 20 at 1:40, 

several students sat at their desks working. These students had not been allowed to go out 

to recess because they had not completed their response sheet the night before. These 

students were expected to continue to stay in for recess until the assignment had been 

completed.  

As the rest of the students took their seats, Ms. B stood quietly in front of the 

room with paperback in hand. Once all students had been seated and were quiet, Ms. B 

began reading form the small paperback book. At reading a chapter, Ms. B marked her 

place, and put the book on the corner of her desk. She then told students to take out a 

pencil and their science notebooks. Ms. B reminded students that traction was grip to a 

surface and that energy comes from the rubber bands. She then told students to “work 

smart.” 

Ms. B then proceeded to walk around the room. She examined students’ science 

notebooks to see that the notebooks were up-to-date and complete and she engaged 

groups to see how they were solving problems. Ms. B went over to the first group who 

said that they were having traction problems. She asked the group to recall their prior 

day’s discussion and to consider different materials that would work best to create 

traction. Ms. B then went to Jon’s group, which was having steering problems because 
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they had lost several of their rubber bands. Ms. B gave this group more rubber bands. Ms. 

B then visited Cameron and his partner, Chris, who asked, “We can’t seem to get it to go 

two meters?” Ms. B then engaged Cameron and Chris in discussion, prompting them to 

identify factors that could cause a go-cart to travel a greater distance. To further 

discussion, Ms. B had the Cameron roll two balls of differing size. She emphasized to the 

boy that the balls needed to be rolled only one revolution. When the larger ball traveled a 

greater distance, Ms. B asked why the larger ball had traveled a greater distance. The 

boys concluded that the distance traveled depended on the size of the ball. Cameron made 

the connection stating, “Making bigger wheels makes the go-cart to travel a more 

distance.” She then asked the boys how they could make the wheels bigger? A student 

from another group who was listening to Ms. B’s discussion with Cameron and Chris 

chimed in by saying, “Cardboard!” Ms. B turned to the student and said he was correct 

but asked, “How?” Several students were now listening to the conversation that the group 

was having with Ms. B, and one other student asked, “Roll the wheels in cardboard to 

make the wheels bigger?” Ms. B said, “There is an easier way.” Jason added, “Cardboard 

circles taped to the wheel to make wheels bigger.” David then asked, “How are we going 

to work cardboard with the axle?” Ms. B replied, “You will have to figure it out.” Ms. B 

then brought out a big cardboard box and cut pieces for the groups.  
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Later, Ms. B asked Jason how he had known that cardboard could be used to 

make the wheels larger. Jason stated that when his sister was in Ms. B’s class two years 

ago, he remembered talking about the project with his sister and his dad.  

The bell on Ms. B’s desk rang at 2:10 and students began cleaning up. As they 

proceeded to put materials away, students were told to draw, label, and describe their go-

cart models for homework because they had not had a chance to complete their drawings 

in class. 

Day 7 – As most of the students entered the classroom from recess on September 

22 at 1:35, eight students sat at their desks working. These students had not been allowed 

to go to recess because, either they had still not completed their response sheets assigned 

on September 19th or they had not finished the last night’s assignment which required 

them to draw, label, and describe their go-cart models in their science notebooks.  

Ms. B prompted all students to be seated and then preceded to read a chapter 

aloud to the group. When she finished, she set the book on the corner of her desk and 

informed students that they would need to complete their models on this day and that 

they would demonstrate their models tomorrow.  
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As students continued work on the construction of their go-carts, Ms. B walked 

around the classroom observing and prompting students to “talk out” the process Students 

who had completed their go-carts took out books and read silently at their desks.  

The science segment ended at 2:00 and students exited the classroom for a school-

wide assembly.   

Day 8 – On September 23, science was cancelled. Students took part in the drug 

prevention program called DARE. 

Day 9 – On September 26 at 1:50, students entered the classroom after recess and 

Ms. B stood silently in the front of the class and waiting for all students to be seated and 

become quiet. Once all students were seated and had stopped talking, Ms. B told the 

group that today students would be demonstrating their go-carts. In addition, she told 

them that they would be putting words in their word bank, and those who had not 

finished would be working on their go-carts.  

Ms. B then had students arrange their desks in a semi-circle so that there was 

space in the center of the classroom where students would demonstrate their go-carts. 

Two meters of length had been marked off on the floor. Students in pairs were then 

selected by Ms. B to come to the center of the classroom and show how far their go-carts 

could travel. After each pair had demonstrated their go-cart, Ms. B posed questions and 
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asked the class to provide answers to help students make their go-carts travel two meters. 

The following three teacher-student exchanges serve to demonstrate. 

Sara and her partner, Traci, were the first to exhibit their go-carts. These girls 

wound their rear axle and put the go-cart on the floor. The wheels spun but the go-cart 

did not travel more than several inches. Ms. B asked the girls, “What is happening with 

your car?” Traci replied by saying, “Tape is our problem.” Ms. B corrected Tracy, saying 

that traction was the girls’ problem. She then asked the class to provide some solutions 

that had been used to create traction. Several students said that they had put tape around 

the wheels, while others said that they had wound rubber bands around the wheels to 

create traction. 

Stephanie and Carolyn followed. These girls had wound the rear axle of their car, 

and it traveled about half a meter. Ms. B told the girls, “I see you need bigger wheels; 

what will you try next?” Ms. B then told the girls that they would need to cut bigger 

wheels out of cardboard and tape them to their existing wheels. 

Mason and TJ demonstrated their car, which went about one meter. Ms. B asked 

the group, “What is the problem? What did you notice?” Mason stated that the car did not 

go far enough and that it turned to one side. Ms. B added, “This group needs to make the 

wheels bigger on one side.” 
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All other groups demonstrated their go-carts, and at 2:15, students rearranged the 

desks in the classroom, got back into their groups, and began working on their models. 

Ms. B reminded students that they must be able to get their go-carts to travel two meters. 

“If you can’t get the cars to go 2 meters, you cannot take part in the next activity. In order 

to take part in the next activity, cars must be done and moving two meters.” 

The activity ended at 2:33 when the bell rang and students cleaned up. Students 

did not have time to copy vocabulary words into their science notebooks. 

Day 10 – On September 28, I received an email from Ms. B informing me that 

science was to be cancelled.  

Day 11 – On September 29 at 1:35, students entered the classroom after recess 

and proceeded to their seats. Ms. B waited patiently for students to be seated and then 

read a chapter aloud to the group. When she finished, she set the book on the corner of 

her desk. 

Ms. B then stated, “Today we are taking some notes and doing some writing.” 

She told students that they would have words to study and said, “We’ve not added words 

in a while. We want to catch up on a few things.” Students were told to take out their 

science notebooks and pencils.  
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Ms. B then put terms on the overhead projector. She briefly discussed each term 

and wrote a definition. She provided a definition and linked each term to the go-cart 

investigation. As Ms. B wrote definitions, students copied these definitions into their 

science notebooks. According to Ms. B’s lesson plan book, this concluded the go-cart 

investigation.  

At 2:30, student put notebooks away and lined up at the door to go the library. 

Teacher’s Role 

During the go-cart investigation, Ms. B’s actions continued to sustain conditions 

of productivity and accountability. Her actions also continued to shape the enactment of 

tasks.  

Classroom Culture – Ms B sustained the classroom culture built on responsibility. 

She checked students’ science notebooks to ensure that drawings, descriptions, and 

definitions were complete. By checking student work, Ms. B held students accountable 

for completion of assignments. Ms. B also sustained the classroom culture by reinforcing 

rules and procedures. This was evidenced on Day 6 when Ms. B forced several students 

to stay in for recess for not completing homework assignments. It was also apparent on 

Day 2 when students entered the classroom after recess and were loud and disorderly.  

Ms. B ordered the class out of the room and forced students to reenter the classroom as 
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they had been taught earlier in the school year. Ms. B also sustained the classroom 

culture by reminding students to be prepared for science lessons by taking out necessary 

materials. 

Ms. B checked student work and reinforced classroom rules and procedures. 

These actions sustained conditions of accountability in the classroom. 

Flow – During the go-carts investigation, Ms. B’s actions included 

predetermining groupings of students for the go-cart investigation. Discussions with Ms. 

B during the investigation indicated that she felt that she knew the students well enough 

to determine who would work well together. When students worked well together, Ms. B 

informed me that there were fewer classroom interruptions. Ms. B also reinforced 

procedures when she ordered students to practice entering the classroom quietly as they 

had been taught earlier in the year. Here, Ms. B anticipated potential disruptions to the 

social scene before they got worse.  

Procedures and signals that created a flow to the classroom continued to be 

evident during the go-cart investigation. Established signals and procedures created 

lessons characterized by smoothness and momentum. The resulting flow was controlled 

and orderly and created conditions where students were productive and a substantial 

amount of work got done in the classroom.  
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Instructional Decisions – Instructional decisions made by Ms. B shaped the 

enactment of the go-cart investigation. For example, Ms B continued to modify her 

original schedule due to interruptions in the school day. According to the teacher’s 

manual and Ms. B’s lessons plan, students should have been able to complete go-cart 

models in 7 days. Ms. B provided students with 9 days to complete their go-cart models. 

Ms. B also continued to provide explicit clues. On Day 3, she revealed a model of the 

rear half of a 4-wheel go-cart as prescribed by the scripted FOSS curriculum. Later in that 

same segment, Ms. B had students publicly describe what they had learned from seeing 

the rear half of a 4-wheel go-cart. In this way, students had a model to follow and clues 

provided by peers. Another public discussion on Day 5 about traction provided students 

with ideas about how to make their tires grip the surface. Additionally, on Day 8, Ms. B 

provided students with an explicit clue by telling Stephanie and Carolyn that they needed 

bigger wheels.  

Instructional decisions by Ms. B were similar to those made during the humdinger 

investigation. Ms. B added days to the investigation which provided students with more 

time to work on their models. Suggestions and clues from Ms. B and the scripted 

curriculum provided students with explicit assistance to solve problems encountered in 
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the construction of their models. These provisions helped students complete work in the 

classroom. 

Students’ Role 

During the go-cart investigation, student actions in Ms. B’s class shaped the 

enactment of the investigation. These actions included: (1) demonstrating enthusiasm; (2) 

acting compliant; and (3) utilizing resources. 

Enthusiasm - Students remained enthusiastic about taking part in science 

investigations. Enthusiasm continued to be evident in comments and behaviors. This was 

made clear when students were repeatedly overheard talking excitedly about science.  

As in the previous investigation, enthusiasm on the part of students suggested 

high interest and motivation. This was a reason students remained actively engaged 

during the go-cart investigation. 

Compliance – Students continued to demonstrate behaviors that suggested 

compliance. During the go-cart investigation, students willingly obeyed the classroom 

rules, followed directions, and adhered to classroom procedures and signals. They were 

always respectful and never questioned Ms. B’s authority. Students also demonstrated 

compliance by willingly accepted Ms. B’s assistance in completing the go-cart models. 
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Students continued to demonstrate compliant behaviors. They adhered to the 

social order in the classroom and relied on assistance when provided by Ms. B. Students 

willingly followed the program of action established by Ms B. 

Resources – Students continued to rely on resources in the classroom to complete 

the requirements of the investigation. Specifically, students relied on the clues from Ms. 

B. On Day 3, TJ saw Ms. B construct her model, which led him and his partner to break 

the rubber bands and wrap them around the axles to generate energy. On the same day, 

Ms. B revealed a model of the rear half of a 4-wheel go-cart. This provided students with 

a clue that they needed to use broken rubber bands attached to the rear axles which, when 

wound, would build up power. Several groups of students used this information and 

integrated it into their own design. On Day 5, Ms. B initiated a public discussion about 

traction. From this discussion, several groups articulated ideas, including using tape and 

wire to generate traction. These public ideas gave several groups the information that 

they needed in order to make the wheels grip the surface and the carts travel a distance. 

Additionally, on Day 8, Ms. B prompted students to alter designs in order to make their 

carts travel two meters by telling Stephanie and Carolyn that they needed bigger wheels. 

Stephanie and Carolyn willingly put bigger wheels on their go-carts. 
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Relying on available resources helped students construct go-cart models. As a 

result, many students successfully completed the investigation requirements. 

Resulting Product 

Like the previous investigation, the specifications of the product seemed to 

change due to the actions taken by the teacher and the students in the classroom. As a 

result, the intended goal of this task seemed to differ from the actual goal.  

 The go-carts investigation started as a highly ambiguous task enacted under high 

risk conditions. Ms. B described the investigation as a challenge, where many mistakes 

would be made. She told students that they would need to build a cart that can go a short 

distance and that it required wheels and a body. This introduction gave students few 

specifications on how to complete the investigation requirements. In addition, telling 

students that they would be making many mistakes increased the degree of risk because it 

sent the message to students that there was less of a chance of being successful. Further, 

the introduction took place under classroom conditions of high risk. A climate of 

responsibility was sustained when Ms. B took actions such as forcing students to stay in 

for recess to complete work. Student behaviors such as enthusiasm and compliance 

suggested that students willingly engaged in the investigation. In doing so, this showed 

that students took the work seriously. 
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 Over the course of the investigation, the specifications were made less ambiguous 

by the actions of Ms. B and the students. Providing students with hints and clues, such as 

revealing the rear half of the go-cart model, specified the requirements of the 

investigation and this reduced the degree of ambiguity. Ms. B also took actions that 

reduced levels of risk by creating conditions that ensured that students were successful. 

Again, Ms. B added instructional time to the investigation. This gave students more time 

to work on their models and increased the likelihood that students would complete their 

models. Ms. B further reduced the degree of risk by not associating a grade with the 

construction of the go-cart models. When grades were given for the completion of the 

writing prompt, the class average was high (4.04 out of 5), further suggesting low risk 

because all students were successful.  

Investigation III: Cart Tricks 

Announcing the Task and Requirements 

Day 1 – On Friday, September 30, Ms. B was not at school. A lesson plan left for 

the substitute teacher did not include a science lesson. 

Day 2 – On Monday, October 3 at 1:59, students entered the classroom after 

recess. Some students sat while others took drinks from the water fountain located in the 

back of the classroom before sitting at their desks. Students demonstrated behaviors that 
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suggested they were eager to begin work on a new investigation. Many took out their 

science notebooks and pencils. Several students were overheard speculating about what 

the new investigation would entail. Still others made comments that they still needed to 

complete their go-carts. Student enthusiasm was further evidenced by comments made by 

Ms. B. During informal interviews earlier in the day, Ms. B informed me that students 

had been asking if they could work on their go-carts when they had free time during the 

day. Several students had even asked to stay in for recess to work on their projects. 

After all students had taken their seats and taken out their science notebooks, Ms. 

B read aloud to the group. She then introduced the final investigation of the Models and 

Designs unit called “Cart Tricks.” This investigation challenged students to alter the 

construction of their model cars in order to make the cars travel a longer distance and 

turn. At the same time, students who had been unable to get their go-carts to consistently 

travel two meters would work to complete the requirements of the previous investigation. 

Ms. B began by telling students, “You now have the next challenge. Many of you are still 

working to get to two meters. Next we will have to make the go-carts go a bit farther and 

turn.” Ms. B asked the group to generate ideas about how to make the go-cart travel a 

greater distance and turn. The first idea came from TJ, who proposed making bigger 

wheels. A second student suggested changing the steering mechanism. Ms. B said, “I 
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hear a lot of great ideas, but many of you still need to get your carts to go two meters.” 

She then instructed students to get to work on their carts.  

As students began working on their go-carts, Ms. B walked around the classroom, 

observed and engaged groups of students working on their go-carts. Ms. B’s attention 

focused primarily on those students who had not yet been able to make their go-carts 

travel two meters. Ms. B spent her time during class time asking these groups to 

demonstrate their go-cart models and then talking to students about the problems they 

were facing. For example, Chris and Bradley were having trouble because the cardboard 

wheels that they were using were not completely rounded. Ms. B told the boys that they 

were close and to observe other groups for ideas. Sierra and her partner’s go-cart traveled 

forward about a meter and then rolled back about a half-meter. Ms. B told the girls that 

they needed to take a closer look at how their rubber bands were unwinding. She then 

told them to recall that the purpose of rubber bands was to generate energy and to 

brainstorm about how they could solve their problem. Ms. B spoke with one other group 

about the amount of power rubber bands were generating when wound too tight. She told 

the group that they needed to increase the size of their wheels if they wanted their go-cart 

to travel a greater distance. 
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During this time, those groups of students who were working on the stated 

requirements for the Cart Tricks investigation worked diligently.  

Ms. B continued to walk around the classroom observing other groups. On two 

occasions, she returned to the groups mentioned above to check on their progress.  At 

2:31, Ms. B’s timer went off and students were instructed to clean up. 

Day 3 – On Tuesday, October 4 at 1:39, students entered the classroom after 

recess and many students immediately took out their science notebooks and pencils. Ms. 

B read aloud and then the class got to work on their go-cart models. Initially, Ms. B 

worked with the three groups who were still trying to get their go-cart models to travel 

two meters. During this time, Ms. B answered questions and worked with students to 

solve problems related to the construction of their go-carts. The following examples 

reflect these interactions. 

Ms. B spoke to Chris and Bradley. She said, “You are on the right track. Why is 

that rubber band not unwinding? What do you think the problem is? There is also 

something maybe about the wheels. It is still the shape of the wheels.” Ms. B then helped 

the boys by directing them to cut an edge off of one of the wheels so it was round. She 

added, “Try it now.” The boys demonstrated their go-cart for Ms. B, which traveled about 
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one and a half meters. Ms. B told the boys that they had done well and encouraged them 

to begin thinking about how to make their go-cart turn. 

Next, Ms. B spoke to Sierra and her partner. She said, “[Your rubber bands] did 

not unwind all the way. You have power that is not being used.” Ms. B then took the 

girl’s go-cart in hand and turned the wheels slowly so that the rubber bands wrapped 

around the axles. The girls then tested their go-cart but a cardboard wheel fell off. Ms. B 

told the girls to fix their go-cart and test it again. 

After that, Ms. B spoke to the third group. This group had cut large wheels out of 

cardboard. As they were testing their go-cart to see if it would travel two meters, Ms. B 

said, “Good work. I would check the wheels to see if there is another flat part.” Ms. B 

examined the group’s wheels closely and pointed to several edges that were not round. 

She watched the group cut their wheels and asked for a demonstration.  

As Ms. B worked with these three groups, I watched several groups in the back of 

the room, including TJ’s group, which had successfully been able to make their go-cart 

travel a greater distance. Each of these groups took turns testing their carts. They would 

then make adjustments and take another turn testing their cart. They also referred to their 

science notebooks, made notes and labeled drawings.  
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At 2:08, the bell on Ms. B’s desk rang. Ms. B announced that students would be 

permitted to continue working on their models for another 20 minutes. During that time, 

Ms. B returned to the two groups who were working to make their carts travel a short 

distance. She talked briefly with these students before they demonstrated their go-cart 

models for Ms. B. After several tries, these go-carts successfully traveled a short 

distance. A short time later, at 2:30, the bell on Ms. B’s desk rang a second time and 

students were instructed to clean up. Ms. B assigned another response sheet that was to 

be completed for homework and turned in the following day.   

Day 4 – On Thursday, October 6 at 12:00, students entered the classroom after 

recess. As the students entered the classroom from recess, all students proceeded to their 

seats and were then instructed to get right to work on their model cars. Since all students 

had now created go-cart models that traveled a short distance, Ms. B reminded the class 

that this investigation required students to alter the construction of their model cars in 

order to make them travel a longer distance and turn. 

As students worked, Ms. B walked around the classroom observing students work 

on their go-cart models.  She said very little to students regarding the reconstruction of 

go-carts. Ms. B did examine science notebooks and recorded grades in her grade book.  
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The groups in the back of the room who had successfully been working to make 

their go-carts travel a greater distance had started working to get their go-carts to turn. 

These groups had placed large cardboard round cutouts on the outside of the wheels on 

one side of the go-carts. They tested their go-carts, made adjustments and retested their 

go-carts.  

As this segment ended, Ms. B passed back students’ written responses. At a table 

in the back of the room Sierra had received a 3, Chris had received a 4 and TJ did not 

have a grade on his paper. There was only a sticker that said, “Wow, Excellent!” Chris 

asked TJ, “What did you get?” TJ replied, “I don’t know. I got a ‘Wow, Excellent!’” TJ 

then approached Ms. B’s desk and asked what grade he had received on his response 

sheet. Ms. B said, “What do you think when you got all of those stickers? It’s probably a 

4.” Here, it seemed as though Ms. B was inferring that the grade was not important and 

they TJ should be assured that he had done a good job according to the sticker that said, 

“Wow, Excellent!” 

At 12:50, the bell on Ms. B’s desk rang and students were told to clean up. Ms. B 

waited until all students had put materials away and were seated. She went on to tell the 

group that they would spend the next science lesson reviewing for a test. 
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 Day 5 – On Monday, October 10 at 1:38, science textbooks were passed out to all 

students. “Force in Motion” is the title of the text and is included as part of the FOSS 

curriculum. Ms. B then stated: 

We’ve been working on our humdinger designs, go-carts 
and drought stoppers. The idea we’ve talked about is the 
use of models to explain what…? Scientists use models to 
explain what…? What do scientists study? They study 
everything in the world. This includes how the body works, 
bacteria, cells, and other things. Scientists use models to 
explain how things work and what they look like. So, if 
I’ve never been to Mars, I could make a model. We’ve also 
talked about scientific ideas such as gravity. What did we 
do? Where gravity helped pull the cart down the ramp. 
Also the drought stopper with the loop in tubing is like the 
siphon, gravity pulled it through the tube. 
 

 Ms. B then had students read aloud from the text. Ms. B selected Sierra who 

began reading on page 2. After Sierra had completed reading two pages, Ms. B asked 

questions related to the main concepts in the text that were related to the investigations. 

For example, she asked, “Force is the push or pull?” Several students answered, “push” 

while several others answered, “pull.” Ms. B then relate then concept to a Roberto 

Clemente story that they’d read as a group earlier in the school year. She described how 

energy was in the arm (the pitch) and when the ball hits bat, another force (the bat) 

interfered with the ball. The more the bat was pushed, the farther the ball was hit. The 

group continued to discuss the idea of force as it related to baseball. They talked about 
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how a bunt resulted in less force. Ms. B then asked, “Can you guys think of an example 

of pull?” One student answered, “Pull my dog from his food” and another answered, 

“moving furniture.” Ms. B then said, “So, we know that the heavier the object, the more 

force.” She gave an example that if she were to pick up a baby, there would be less force. 

If she were to pick up a student in the class, more force would be required. 

 Another student then read aloud the next page in the text. This page discussed the 

force of gravity and explained why things always fall to earth. Ms. B again related the 

concept back to baseball, stating that the stronger force wins out when a ball is thrown. 

Cassie raised her hand with a question and Ms. B asked Cassie whether she had a 

question or story. Cassie told Ms. B that she had a story about a baseball and Ms. B told 

Cassie that she wanted to stick to questions that students had. Another student was then 

asked to read the next page aloud which described how a soccer ball slowed down after 

being kicked and that this was due to friction. 

 Ms. B closed the lesson by telling students that they would soon be having an 

exam on what they had learned. She told the group that they would spend tomorrow 

reviewing for the exam. 
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 Day 6 – On Tuesday, October 11 at 1:45, students entered the classroom after 

recess and sat quietly at their desks. Once all students had been seated, Ms. B opened the 

science lesson when she stated:  

Tomorrow you will have a written test and today I will 
review. You will need to take home your science notebooks 
to study the design process and the drawings. You will 
have definitions. Who wants to hear what you will have to 
know? I have the test right here in my hand. If you are 
paying attention, you will do well. 
 

 Each question was then discussed. Ms. B read questions verbatim from the exam, 

asked student where they could find answers, and asked students to provide examples of 

each concept. For example, she asked, “Who can tell me what friction is? Where can you 

find it in your notebook? If you want to cart to go around the corner, what should you 

do?” After asking questions, Ms. B told the group that they would also have to do some 

essay writing on the test. For example, she asked, “Who remembers the difference 

between a conceptual model and a physical model? Where can you find the answer? 

What is an example of a physical model you have made in class?” Ms. B closed the 

review when she stated, “I think the test will be pretty easy. I think everyone will do 

well.” Ms. B then asked students to put away the things they had on their desks and 

prepare to go to the library. 

 



 

 

126

Teacher’s Role 

During the cart-tricks investigation, Ms. B’s actions continued to have two 

effects: (1) she created conditions under which tasks played out in the classroom, and (2) 

she shaped the enactment of tasks that unfolded in this fifth grade classroom.  

Classroom Culture – This investigation showed how Ms. B had created classroom 

conditions that promoted productivity but eliminated conditions of accountability. Two 

groups of students operated on different tasks during this investigation and both group 

remained on task and engaged. Group 1 worked to complete the requirements of the 

previous investigation – completing their go-cart models. Group 2 had already completed 

the requirements of the previous investigation and spent their time working to complete 

the requirements of the cart-tricks investigation. Ms. B made instructional decisions to 

help Group 1 complete the prior investigation requirements. During this time, she 

allowed Group 2 the freedom to work independently and complete the requirements of 

cart-tricks investigation. Interestingly, the go-cart models created by this Group 2 went 

unchecked. It seemed that accountability had been removed during this investigation 

because the models completed by the group working independently were never examined 

nor evaluated. Also, Group 1 never got a chance to do the cart tricks investigation and, 

therefore, was never evaluated for the work on the cart-tricks investigation. As a result, 
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there was no accountability because Ms. B could not assess Group 2 because Group 1 

never had the opportunity to complete the cart-tricks investigation. 

The absence of accountability seemed to stem from the classroom culture 

promoted by Ms. B. The culture reflected a set of relationship agreements present in the 

classroom. These agreements reflected an arrangement where students understood that as 

long as they remained productive, they would not fail. 

Flow – Ms. B’s taught the students how to take part in classroom activities as part 

of the science investigation. As a result, this generated a flow in the classroom that was 

apparent during the cart-tricks investigation. Students clearly followed the procedures for 

entering the classroom after recess quietly and orderly. Students looked to the agenda 

posted on the white board for impending segments and prepared accordingly and 

transitioned to new segments by putting materials on the front table and taking out 

appropriate materials. Students took out science notebooks when science segments were 

scheduled and took out textbooks when social studies segments were scheduled. Students 

acted properly during group work by keeping voices low and not behaving in ways that 

attracted the teacher’s attention. This was evident when Group 2 worked independently to 

complete the cart-tricks investigation. Here, students had an inherent understanding of 

what they needed to accomplish during class time.  
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An apparent flow was could be seen in the classroom. This flow was based on 

order. An orderly classroom allowed Ms. B to attend to students who required assistance 

during the investigation.  

Instructional Decisions – Ms. B made instructional decisions to provide students 

with more time to complete the go-cart and cart tricks investigations. Ms. B decided to 

eliminate the read aloud segment during this investigation, and immediately directed 

students to work on their science investigations upon entering the classroom after recess. 

Ms. B also provided students with additional time to complete investigation requirements 

on Day 3. In addition, Ms. B made instructional decisions to provide explicit assistance to 

students who had fallen behind and chose to allow those students taking part in the cart-

tricks investigation to work independently.  

Ms. B’s instructional decisions gave students additional time and explicit 

assistance to those students who needed help. These instructional decisions continued to 

help students complete their go-cart models. 

Students’ Role 

During the cart-tricks investigation, the students in Ms. B’s class took actions that 

helped shape the enactment of the investigation. These actions included: (1) 

demonstrating enthusiasm, (2) acting compliant, and (3) utilizing resources. 
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Enthusiasm – As in the previous two investigations, students demonstrated high 

levels of enthusiasm for science investigations. This was evident in verbal and physical 

behaviors. For example, during the investigation students quickly found their seats and 

put their attention on Ms. B in the front of the room anticipating the start of the 

investigation. Also, requests to stay in for recess also suggested that students were 

enthusiastic about working on their go-carts. 

Continued enthusiasm on the part of students suggested high interest and 

motivation. This was a reason students were actively engaged during the humdinger 

investigation.  

Compliance – During the alteration of their go-carts, students were never put in a 

position to demonstrate compliance related to accepting or rejecting Ms. B’s suggestions.  

Since Ms. B offered no assistance, students worked independently and completed the 

requirements of this investigation. Students did, though, remain compliant with the 

program of action in the classroom. 

Students did not demonstrate compliance related to completing the specifications 

of the investigation. Students were compliant as they continued to adhere to the social 

order.  
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Resources – Although students continued to utilize available resources in the 

classroom, students seemed to not rely on resources as much during this investigation. 

Students working on the cart-tricks investigation worked constructively with peers. They 

talked out the process, made adjustments when variables did not work, tested and retested 

their go-carts. But these students did not receive the same explicit assistance from Ms. B 

as they had in the previous investigation. Instead, students worked independently to alter 

the construction of their models due in part to Ms. B’s instructional decisions to focus her 

attention on those who were still working on the previous investigation and later to grade 

student notebooks. 

Students completing the cart-tricks investigation relied less on classroom 

resources. All but three of these students were able to successfully complete their 

investigations. 

Resulting Product 

 The carts-tricks investigation started as an ambiguous task enacted under high risk 

conditions. Announcing the investigation, Ms. B gave students a goal and asked them to 

identify how they might go about meeting this challenge. Although students volunteered 

solutions, Ms. B validated none. Further, Ms. B provided no answers, hints, or clues to 

students working on altering the construction of their go-carts. The introduction also took 
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place under classroom conditions of high risk. Accountability was sustained when 

notebooks were checked, students were directed to stay in for recess for not completing 

science homework, and students received reminders to have their science notebooks and 

pencils at hand during the investigation. 

Ms. B took little action to reduce the degree of ambiguity. Flow allowed Ms. B to 

work with the group of students who had fallen behind during the previous investigation. 

In doing so, she provided the other students with freedom to figure out how to 

accomplish the goals of the investigation on their own. Students relied on peers as 

classroom resources, but this alone was not deemed enough to reduce ambiguity. Instead, 

completion of this investigation seemed to result from students’ ability to perform the 

scientific process of testing, making adjustments and retesting their go-carts.  

Ms. B did take action to reduce the degree of risk. She provided students with 

additional time. This occurred on several occasions when Ms. B eliminated the read aloud 

segment that had taken place prior to the previous investigations. This was also evident 

when Ms. B provided students with an additional 20 minutes of classroom time on Day 3. 

The degree of risk for the cart-tricks investigation continued to be reduced through 

grading process. An example of this was when TJ failed to receive a letter grade on his 

written response. The interaction between Ms. B and TJ suggests that Ms. B may have 
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been suggesting that TJ not be so concerned about what grade he was receiving as long as 

he was working hard in the classroom. This seemed like an effort to reduce the 

importance of grades (risk). Besides this instance, there were no other times during the 

observations where grades were emphasized or discussed. Also discussions were 

overheard between TJ and his group member that seemed to indicate that students were 

unaware of their grade in science at any given time. Perhaps Ms. B’s final comment was 

most telling when she stated, “I think the test will be pretty easy. I think everyone will do 

well.” 

Patterns 

 Several patterns emerged during the analysis of tasks observed as part of this 

study. One pattern seemed to be that time constraints weighed heavily on the actions of 

Ms. B in her attempts to implement the inquiry-based instructional framework. Time 

constraints forced Ms. B to make certain instructional decisions in order to accommodate 

the institutional demands placed on her practice. Another pattern was that there seemed to 

be implicit understandings between the teacher and the students. These understandings 

regarded a level of accountability in the classroom that implied that students would 

remain productive during class time and generate a high level of work.  
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 Time – Students in Ms. B’s fifth grade class took part in four modules as part of 

the Full Option Science System (FOSS) program. They were Models and Designs, Food 

and Nutrition, Solar Energy, and Levers and Pulleys. As part of the overall district’s 

science program, modules were delivered and distributed to different classrooms 

throughout the school year on a rotating basis. For example, fifth grade classrooms at Ms. 

B’s school received the Models and Designs module for 44 days before they were picked 

up and returned to the district’s Science Resource Center (SRC). At the SRC, modules 

were inventoried, restocked and distributed to other elementary schools in the district. 

Fifth grade teachers at Ms. B’s school then received their next module – Food and 

Nutrition. 

 According to the Getting Ready section of the Models and Designs overview, the 

suggested teaching schedule for guiding the investigations consisted of 8 weeks (40 days) 

that allowed for the creation of models, presentations of projects, formative and 

summative assessments. During these 40 days, students were to take part in 

approximately 20 sessions. Each session was to last roughly 40-50 minutes.  

 Overall there was not adequate time for teachers to complete modules in their 

entirety. The district allowed Ms. B and the other teachers at her school to keep 

individual science modules for 44 days. The allotted time as specified by the curriculum 
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was 40 days. In reality Ms. B had fewer than 32 days to work with the module. Regular 

school activities detracted from the amount of instructional time in the classroom. 

Numerous school-wide programs including assemblies and DARE disrupted the amount 

of time spent on classroom science instruction. In conversations with Ms. B, she noted 

that “lessons are choppy, they lack connections, and don’t have the same amount of time 

without interruptions. They [students] need more time to explore and try things. I feel like 

things get started and then have to stop.” Ms. B continued to recognize the need for 

extended time for science on September 27th remarking, “For science, a long block of 

time is needed, especially with this kit. Exploration takes at least one hour. Instead, we 

get 30 minutes some days and then we have to stop. Other days, we don’t teach [science] 

altogether. We don’t have enough time. Time is needed to make connections between 

students’ lives and learning. Time is needed for relationships to be built. Understanding is 

making connections between school and real life.” Similar frustration is evident on a 

number of days throughout the observation period where Ms. B was observed as visibly 

upset by the way her schedule had to be changed. She repeatedly voiced her frustration, 

saying that the district has prioritized math, reading and writing and noting that science, 

social studies and art are no longer considered to be important.  
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 Instructional Decisions – Time limitations may explain the reason that Ms. B 

made instructional decisions to provide specific, explicit assistance. Because she was the 

science facilitator at her school, Ms. B was responsible for coordinating the delivery and 

distribution of the FOSS curriculum. As a result, there is little doubt that she was aware 

of time constraints. These time constraints may have forced Ms. B to provide students 

with explicit suggestions and clues in an effort to ensure that all students completed the 

construction of their models in time before school district officials collected science 

modules. In addition, it seemed that Ms. B’s instructional decisions to provide explicit 

clues and suggestions unfolded in a sequence in which the specifications progressively 

became more specific. In the case of the humdinger, Ms. B began with public hints and 

explanations and then revealed the inner workings. In the case of the go-cart, Ms. B 

initially provided individual hints and clues, then public suggestions, and finally Ms. B 

revealed the back end of the go-cart model. It may be that decision to provide 

progressively more specific information coincided with Ms. B’s time line related to the 

completion of the investigations. As students failed to meet deadlines to complete models 

on their own, Ms. B provided more and more explicit suggestions and clues to help 

students complete models with assistance. 
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External provisions drove the lessons as part of the FOSS curriculum. These 

external provisions included the script and time. Instructional decisions to reveal the 

inner workings of the humdinger model and the back end of the go-cart were described in 

the scripted curriculum. On specific days, the curriculum directed the teacher to provide 

students with these clues in order to help in the completion of each model. Time 

constraints imposed by the school district forced Ms. B to make instructional decisions 

that included providing explicit assistance in order to ensure that all students successfully 

completed models before the kits were returned to the district office. 

 Implicit Understandings – There also seemed to be implicit understandings 

between the teacher and the students that suggested both how and to what degree work 

was accomplished during class time. There were clearly momentum and smoothness to 

Ms. B’s classroom. Students responded to signals and adhered to procedures and 

classroom rules. As a result, transitions took place without disruption, cooperation was 

high, and time flowed briskly during the tasks observed. These understandings created 

conditions that supported high levels of productivity. The result was that high levels of 

work were accomplished in Ms. B’s classroom.  

 There also seemed to be an implied understanding about the importance of work 

in the classroom. Ms. B created classroom conditions under which students took work 
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seriously but weight was rarely assigned to tasks. There was only one recorded occasion 

when grades were mentioned in Ms. B’s classroom and this was isolated to a single 

student, TJ. Comments from students revealed that students were never aware of their 

overall science grade at any point during science lessons. Yet, at the same time, student 

took work seriously. This suggests that there was “implied risk” as part of the system that 

operated in Ms. B’s classroom. It seems that students operated, and trusted in, a system 

where accountability is implied, and therefore it is invisible.  
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CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS 

 In the previous chapter, I presented findings that described teacher and student 

actions that shaped the enactment of tasks as part of an inquiry-based instructional 

framework. This chapter discusses conclusions and recommendations based on these 

findings. The first section discusses conclusions drawn from findings that help identify 

what questions need to be asked related to how teaching for understanding occurs in 

classrooms within the context of an inquiry-based instructional framework. The next 

section presents recommendations based on conclusions. The final section examines 

possible directions of future research. 

Conclusions 

 A central finding in this study was that, in the classroom observed, the intended 

tasks as part of an inquiry-based science curriculum different from the actual tasks. This 

incongruence occurred primarily due to the actions of individuals in the classroom. These 

actions shaped tasks and transformed inquiry-based tasks from highly ambiguous, high-

risk tasks to a routine set of steps and procedures. Teacher’s actions included establishing 

a classroom culture, creating a flow to classroom events, and making instructional 

decisions, and resulted in implicit structures in the classroom that determined the pace 

and sequence of events, as well as how the requirements and value of work were 
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understood by students. These structures reflected implicit, shared understandings about 

work and the overall system of accountability in the classroom. Further, it became clear 

that the teacher’s vision of inquiry and the FOSS curriculum’s definition of inquiry 

complemented each other, yet differed from a pure definition of inquiry.  

 Pace and Sequence – Signals and procedures were established that provided a 

structure for activities such that activities unfolded in orderly, predictable ways in the 

classroom. Ms. B created a flow to classroom events based on order and control. Lessons 

moved along at a brisk pace where Ms. B was able to anticipate what was going to 

happen next (momentum) and there were few interruptions (smoothness). As a result, 

flow freed up Ms. B’s time and attention. Instead of focusing her energy on issues related 

to management, Ms. B was able to focus her attention on student learning. Flow also 

allowed Ms. B to anticipate possible disruptions to the social scene. Because routines 

suggest predictability, any departure from the standard alerted Ms. B to a possible 

agitation to the sense of order in the classroom. Ms. B then took action to repair the social 

scene by reestablishing rules and procedures. This was evidenced several times during 

classroom observations where Ms. B reinforced the rules and procedures before 

disruptions could occur. One such instance took place during the go-cart investigation 

where students noisily entered the classroom after recess and were instructed to reenter 
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quietly. In another example, Ms. B taught and re-taught students to take out their science 

notebooks and pencils prior to the start of science lessons. In doing so, students had the 

resources they needed to take part in science lessons and science lessons unfolded in a 

predictable way. Ms. B also taught and re-taught students to respond to the sound of a 

bell by putting away materials that they were using and prepare for the next activity by 

taking out appropriate materials. Ms. B took extensive time and effort to create and 

sustain signals and procedures in the classroom. Students knew how to prepare, where to 

be located in the classroom, and how to act, at all time. The result of these structures was 

an orderly and controlled sequence and pace to events that occurred in the classroom and 

show the ways in which the environment shapes events in the classroom. 

 Understandings About Work - The climate created Ms. B’s classroom also 

determined how students understood the requirements and value of work in the 

classroom. Ms. B created a classroom in which everything that transpired was subject to 

visibility. Notebooks were repeatedly checked, student actions and work products as 

observed. This led to a sense of publicness where the teacher always knew what was 

going on. Students knew that the teacher was always aware of what was going on in the 

classroom and were very cognizant of the teacher and that she would always find out 

what was going on.  
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 Ms. B’s classroom also emphasized productivity. Students were consistently 

penalized for actions such as submitting incomplete work assignments or appearing off-

task. The work that was completed received a lot of attention. For example, science were 

checked and rechecked regularly. By emphasizing productivity in terms of time on task, 

engagement, the completion of work, in a climate of visibility, Ms. B sent the message to 

her students that they did not have to risk getting problems wrong as long as they 

appeared productive and generated work. These “safety nets” acted as structures to 

ensure that students were successful and seemed to be positioned to ensure that students 

did not fail as long as they were productive.  

 Implicit Understandings – The structures in Ms. B’s classroom reflected the 

implicit understandings in this classroom where both the teacher and the students had a 

shared understanding of how to be successful in this particular setting. This continuity in 

thought seemed to translate to the idea that as long as there was the appearance of 

productivity where events unfolded in a controlled way and work was taken seriously, 

students were protected from failure. None of the structures in Ms. B’s classroom were 

ever discussed or directly referenced, but both the students and the teacher knew that they 

existed. These structures also reflected an established level of “trust” in the classroom. 

Students had trust in a contract driven system that protected from fail as long as students 
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generated work and events tool place in an orderly and controlled manner. This trust was 

reinforced repeatedly in the classroom. When Ms. B presented information in class, there 

was no reason to question the validity of the information since the classroom was built as 

a system where the teacher was the expert. Clues provided by the teacher during 

investigations (the inner workings of the humdinger and the rear end of the go-cart) gave 

students the correct model with which to fashion their own designs after and ensured 

success. Also, when students were productive and orderly, they were not penalized but 

were rewarded with praise and good grades. Learning events that took place in Ms. B’s 

classroom were always characterized by order, control, and productivity. These implicit 

structures seemed to hold moment-to-moment interactions in place. Action moved along 

at a brisk pace as a result of these implicit structures that ensured that all students were 

successful as long as they conformed to the implicit understandings in the classroom. 

 Accountability - Interestingly, productivity did not seem to be consistently tied to 

accountability. Ms. B did establish high risk in her classroom where students took work 

seriously and remained productive at all times. Yet this was done without the evidence of 

grades, or weight. Ms. B never explained the overall grading process in science to 

students and students did not understand how grades were generated. Based on comments 

that I overheard, students never knew their grade in science until they received report 
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cards at quarter’s end. According to students, science models were never graded nor were 

science notebooks. Therefore, risk seemed to be implied as part of the overall system that 

operated in the classroom. In essence, Ms. B was giving the appearance of accountability 

when it was not present in a visible form. Other visible forms of accountability besides 

grades typically seen in classroom settings include classroom economies or systems built 

on points or credits, but there were no such systems in Ms. B’s classroom. Even in the 

absence of accountability, students still remained productive further suggesting shared 

understandings between Ms. B and her students about accountability and the distribution 

of grades in the overall system of accountability in the classroom.  

 The Teacher’s Inquiry - An orderly, controlled view of the classroom established 

by Ms. B where students were protected from failure seemed to run contrary to the forms 

that an inquiry-based instructional framework should take in a classroom. Dewey (1938) 

recognized that inquiry involved exploring the natural or material world while asking 

questions and making discoveries in the search for new understandings. Further, Dewey 

explained that learning occurs by asking questions, embracing the responses, and facing 

the new dilemmas that emerge. This definition by Dewey reveals inquiry to be a dynamic 

process to provide learners with the tools to be critical thinkers. It does not seem 

plausible that Ms. B could adequately forecast action in the classroom in a way that is 
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consistent with Dewey’s definition of inquiry while, at the same time, encouraging 

successful learning. By establishing procedures and routines in the classroom, Ms. B was 

creating a form and direction for activities for which there was none. Therefore, Ms. B’s 

actions restricted the boundaries surrounding this inquiry and created pressures or forces 

that pulled the action back to a place where she was comfortable – a place that was 

orderly and controlled. Ms. B created structures in the classroom that surrounded tasks 

and guided their form and direction. This may have been due to the fact that this teacher 

had administered this curriculum many times in the past. Doing so allowed her to create a 

picture in her own mind about how events should take place. She was able to anticipate 

problems that students would face and react accordingly. This was clearly evident during 

the third investigation when Ms. B spent her time and energy attending to the group of 

students who were still catching up on the requirements of the second investigation.  

 The notion of safety nets also contradicts how the process of inquiry should take 

shape. Exploring questions for which answers have not been determined often results in 

repeated failure before a sufficient answer can be found. As Dewey wrote, facing new 

dilemmas that emerge suggests that failure is an inherent part of the definition of inquiry. 

Perhaps Ms. B’s example of Edison on the first day of the Go-carts investigation was 

most telling. Here, Ms. B told students that Edison took 2000 tries to invent the light 
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bulb, and in doing so, he learned that there were 1999 ways not to make it. Although this 

suggested to students that repeated mistakes are common during the inquiry process, the 

understandings in Ms. B’s classroom were that everyone would be successful.  

 FOSS Inquiry - Ms. B’s actions were consistent with the spirit of the FOSS 

program, which included similar built-in structures and understandings. The FOSS 

curriculum was structured such that investigations took place at a pace and sequence 

dictated by a script. The curriculum allotted a certain number of days and blocks of time 

with which students were to complete investigation. Further, there were specific times 

identified in the script of the FOSS curriculum where the teacher was expected to reveal 

models, or parts of models, to students. These included unveiling the inner working of the 

humdinger and presenting the back end of the go-cart. These built-in hints and clues 

ensured students would be successful creating their models.  

 Overall, the definition of inquiry by the FOSS curriculum was consistent with Ms. 

B’s actions. Ms. B’s desire for control was maintained by the scripted curriculum 

provided by FOSS. The script made all events predictable and disruptions could be 

anticipated and accounted for. The FOSS curriculum also reflected Ms. B intentions to 

emphasize the completion of work. This determination to bring closure to all tasks was 

evident in the FOSS curriculum through time constraints, hints, clues and prompts. It was 
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seen in Ms. B’s actions when she spent additional time with the group of students who 

had not completed the requirements of the go-cart investigation. It was only when the 

group had completed the requirements, was Ms. B able to wrap up the module and 

prepare the students for an exam. Overall, B’s actions acted to confirm the FOSS 

curriculum. Both were based on control and order, and the completion of work. 

 Like the actions taken by Ms. B, it seems that the FOSS curriculum may not have 

been designed around a pure definition of inquiry. The FOSS curriculum is a product of 

reform efforts in the 1990s that stressed higher-level thinking inquiry-based learning. In 

trying to standardize the notion of inquiry, commercially produced programs were 

designed that included hands-on activities. In the case of FOSS, these hands-on activities 

were scripted to ensure proper implementation. With a scripted curriculum came 

predictability, and predictability is not consistent with inquiry. Therefore, it seems that 

hands-on may not always translate to the goals of inquiry. 

 Overall, this classroom was a special place that was unlike the real world. This 

classroom was a system in which the tasks were congruent with the environment (Doyle, 

1986). These findings and conclusions highlight issues about how teaching for 

understanding occurs in classrooms within the context of an inquiry-based instructional 

framework.  
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Recommendations 

Based on the findings and conclusions of this study, several recommendations can 

be made to help identify questions about how teaching for understanding occurs in 

classrooms within the context of an inquiry-based instructional framework. 

Curriculum Designers 

 In the classroom observed as part of this study, behaviors demonstrated by one 

experienced teacher shaped the enactment of tasks enacted as part of the FOSS 

curriculum. This shed light on what standardized, commercially produced inquiry might 

look like. 

 One recommendation based on the findings as part of this study is that the 

designers of curriculum should consider creating inquiry-based frameworks that consider 

the implicit realities of classroom environments. As described in this study, a scripted 

curriculum and the actions of this classroom teacher worked contrary to the goals of true 

inquiry. Enactment was shaped by order, control, and implicit understandings within a 

contract driven system. These are dynamics played a major role in learning tasks. In 

creating an inquiry-based curriculum such as FOSS, curriculum designers reinforced 

order and control using predictability (scripts). Future research will provide answers as to 

whether it is possible to have true inquiry with a scripted program. This will lead to 
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further question about whether it is possible to standardize inquiry and shed light on the 

potential problems that go along with standardizing inquiry. 

Teacher Educators 

 In the classroom observed as part of this study, behaviors demonstrated by one 

experienced teacher shaped the enactment of tasks enacted as part of the FOSS 

curriculum. One result was the creation of an environment characterized by implicit 

structures and shared understandings where the goal was to maintain order and generate 

work.  

 Based on the findings as part of this study, teacher education programs should 

focus on promoting critical thinking. As teacher educators, we can only provide students 

with a certain degree of understanding about the classroom settings. Notions such as 

implicit structures and shared understandings are rarely a part of the curriculum in 

teacher education programs. These notions reflect the rich, dynamic nature of classroom 

settings that are difficult to communicate to pre service teachers until they are able to 

experience the classroom as a teacher. Each classroom is special and has its own implicit 

structures and shared understandings that make the classroom unique. Because no two 

classrooms are ever the same, teaching generally about content and classroom practices 

that cannot be generalized seems trivial. Instead, it is recommended that teacher 
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preparation focus more on decision-making and less on content and classroom practices. 

Because classrooms are dynamic, unpredictable settings, it is difficult to make 

predictions about a context for which we have no background and understanding. As 

teacher educators, the best we can do is to provide pre service teachers with the tools 

necessary to make good decisions. This includes providing pre service teachers with 

experiences analyzing classroom settings, teaching them to being reflective practitioners 

and critical thinkers. This is done in order to help students think about teaching. Ways to 

go about this include analyzing case studies and providing students with frameworks with 

which to analyze events. Using the case studies such as the ones generated as part of this 

research study could allow teacher educators to help the pre service teachers gain insight 

and evaluate the implications order and control in a teacher centered classroom. 

Future Research 

Based on the findings and conclusions of this study, several recommendations for 

future research are made in this section to help identify questions about how teaching for 

understanding occurs in classrooms within the context of an inquiry-based instructional 

framework. Three areas of future research are presented.  

First, future research should look for patterns of dynamics that shape what goes 

on in the classroom in order to develop a better understanding of enactment in the 
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classroom. This study revealed a number of patterns related to time, instructional 

decisions, and implicit understandings that shaped tasks and cause intended tasks to differ 

from the actual tasks that played out in this classroom. Future research should continue to 

look for similar patterns, focusing on how environmental factors shape tasks as part on 

inquiry-based frameworks. 

 Second, future research should examine tensions that emerge as students and 

teachers wrestle with tasks for which answers are not predetermined. Looking at novel, or 

unfamiliar tasks would shed light on these tensions since novel tasks do not have a 

predictable outcome. In fact, novel tasks would be aligned closer to Dewey’s definition 

of inquiry where questions are asked and participants are forced to face dilemmas that 

emerge from failure. Doing so would reveal a new set of questions related to issues 

concerning the teacher’s role in the classroom. When the teacher in unable to predict the 

direction of learning tasks, he/she is faced with relinquishing the role of expert and 

become a facilitator of learning in the classroom. This would result in questions as to how 

the teacher is viewed by students if the teacher acted as a facilitator instead of expert. 

 Third, future research should also explore inquiry-based tasks classrooms that are 

not controlled and orderly. Research as part of my study examined the practices of one 

experienced teacher who orchestrated an organized, controlled classroom. Future studies 
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should examine classrooms of teachers who orchestrate less organized and controlled 

classrooms where students are granted the freedom to explore at their own pace. 

This study attempted to identify questions about how teaching for understanding 

occurs in classrooms within the context of an inquiry-based instructional framework. In 

doing so, patterns were identified that influenced the enactment of tasks in the classroom. 

Overall, knowledge has been gathered regarding the understanding of what circumstances 

impact tasks in the classroom and why.  
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APPENDIX A: STANFORD 9 AND AIMS TEST SCORES 

 
 

 School Total   Elementary 
Average 

STUDENT ACHIEVEMENT 2001-02 2002-03 2003-04    2003-04 

Reading 61.7   60.5   57.0      49.0   

Language 59.0   58.2   54.9      48.2   
Stanford 9 (Grades 2 
to 5)  

Mathematics 60.2   60.8   59.7      51.7   

Reading 84.1 % 83.7 % 72.1 %   53.2 %

Writing 85.1 % 75.9 % 89.4 %   72.1 %AIMS (Grades 3 and 
5)  

Mathematics 69.5 % 69.6 % 73.3 %   48.9 %

 
 



 

 

153

APPENDIX B: FOSS KIT MATERIALS 
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APPENDIX C: HUMDINGER 
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APPENDIX D: RECRUITMENT SPEECH 
 
 
 
Student recruitment script to be read by Jonathan Schwartz 
 
Hello, my name is Jonathan and I am a student at the University of Arizona. I am here 
today to explain to you the study that I will be conducting in your classroom. I will be 
conducing a research study in your classroom in order to understand more about your 
teacher’s teaching and your learning during science. 
 
Starting Monday, and for every day until December 15th, I will be observing your teacher 
while he/she teaches science. If it is okay with you, I would also like to observe you as 
you learn science.  
 
Also, I want to interview you in order to understand more about your learning. If you 
agree to be interviewed, I will interview you once. During this interview, you will be with 
3 to 5 of your classmates and this interview will be audio recorded.  
 
In addition, I also want to look at the work you complete as part of your learning in 
science.  
 
You do not have to be a part of this research study if you do not want to. If you decide to 
be a part of this study, you can stop being a part of it at any time. If you decide to take 
part or if you decide not to take part, your grade will not be affected. 
 
If you decide not to participate, you will be doing regular classroom activities assigned 
by your teacher. 
 
Do you have any questions? 
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APPENDIX E: CONSENT FORM 
 
 

PARENT/LEGAL GUARDIAN CONSENT FORM 
 
Teaching and learning for understanding: An analysis of tasks enacted as part of the Full 

Option Science System in a fifth grade classroom 
 
Dear Parent/Guardian, 
 
Your child has been invited to voluntarily participate in a study that will help to further 
understanding about learning for understanding concepts and ideas versus memorization 
of procedures that takes place in the classroom.  The study will be conducted by a 
doctoral candidate at the University of Arizona under the direction of professors in the 
Department of Teaching and Teacher Education. This doctoral candidate is also certified 
as an elementary school teacher. Your child's participation in this study will enable us to 
provide his/her teacher with specific information concerning understanding of material 
associated with the science curriculum used in the Tucson Unified School District.  
Except for this purpose, results of all tests will be confidential, and reports of the study 
will not include the names of any children. The name of the teacher and the school will 
not be identified in any published reports or presentations. 
 
This project has been approved by the school district and the principal.  If you are willing 
to have your child participate in this study, please sign on the line below and return the 
form to your child's teacher.  Your cooperation in this important project will be very 
much appreciated. 

  
You are being asked to read the following material to ensure that you are informed of the 
nature of this research study and of how your child will participate in it, if you consent 
for him/her to do so. Signing this form will indicate that you have been so informed and 
that you give your consent. Federal regulations require written informed consent prior to 
participation in this research study so that you can know the nature and risks of your 
child’s participation and can allow him/her to participate or not participate in a free and 
informed manner.   
 
SELECTION CRITERIA  
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The Principal Investigator will discuss the requirements for participation in this study 
with you upon request. To be eligible to participate, your child is in Ms. 
_______________’s fifth grade classroom. He/she is between 9 and 13 years of age. A 
total of 25 to 30 individuals will be enrolled in this study. The teacher will be a subject of 
this research as well. 
 
PROCEDURE(S)  
The following information describes your child’s voluntary participation in this study that 
will take place over the 4-month period of the Full Option Science System (FOSS) that is 
part of the normal school curriculum for your child. 
 
1. Your child to be observed during classroom science lessons by Jonathan Schwartz. 
Jonathan is a former fifth grade classroom teacher who is currently a doctoral candidate 
at the University of Arizona. 
 
2. Your child will be interviewed once by Jonathan Schwartz. This interview will be 
conducted with 3-5 of his/her peers and will last approximately thirty minutes. It will take 
place in the classroom during a time identified as convenient by the teacher and approved 
by your child. These interviews will be recorded using an audio tape recorder. 
Information will then be transcribed for the purposes of this study. All tape recordings 
will then be erased. Your child’s name will NEVER be used in the transcription of data. 
Specific questions will include: 
 

• How do you know that X is true? 
• How did you come to this conclusion? 
• What else do you know about this topic? 

  
3. Jonathan will be allowed to review my child’s work samples related to the FOSS 
classroom activities. 
 
Children who do not participate in these research activities will take part in the regular 
classroom activities assigned by the classroom teacher. 
 
RISKS  
There are no risks to your child for participating in this study. 
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BENEFITS  
There is no direct benefit to your child from his/her participation. 
 

CONFIDENTIALITY 
All records as a part of this project will be kept confidential. Your child’s name will NEVER be 
used. Your child’s name, the name of the teacher and the name of the school will not be reported 
in any publications or presentations. 
 
PARTICIPATION COSTS AND SUBJECT COMPENSATION  
There is no cost to you or your child for participating except for the time. Neither you nor your 
child will be compensated for your child’s participation. 
 
CONTACTS 
You can obtain further information from the principal investigator Jonathan Schwartz M.A. at 
(520) 577-5215 or schwart5@email.arizona.edu. If you have questions concerning your child’s 
rights as a research subject, you may call the University of Arizona Human Subjects Protection 
Program office at (520) 626-6721. (If out of state use the toll-free number 1-866-278-1455.) 

AUTHORIZATION 
Before giving my consent by signing this form, the methods, inconveniences, risks, and benefits 
have been explained to me and my questions have been answered. I may ask questions at any 
time and I am free to withdraw my child from the project at any time without causing bad 
feelings. My child’s participation in this project may be ended by the investigator for reasons that 
would be explained. New information developed during the course of this study which may 
affect either my willingness or that of my child to continue in this research project will be given 
to me as it becomes available. This consent form will be filed in an area designated by the 
Human Subjects Committee with access restricted by the principal investigator, Jonathan 
Schwartz M.A. or authorized representative of the Department of Teaching and Teacher 
Education. I do not give up any of my or my child’s legal rights by signing this form. A copy of 
this signed consent form will be given to me.  
 
___________________________________ 
Child's Name (printed) 
 
___________________________________  ________________________ 
Parent/Legal Guardian’s Signature   Date 
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___________________________________  ________________________ 
Witness (if necessary)     Date 
 
INVESTIGATOR'S AFFIDAVIT: 
Either I have or my agent has carefully explained to the parent/legal guardian of the subject the 
nature of the above project. I hereby certify that to the best of my knowledge the person who 
signed this consent form was informed of the nature, demands, benefits, and risks involved in 
his/her child’s participation.  
___________________________________  ____________________________________ 
Signature of Presenter     Date 
___________________________________  ____________________________________  
Signature of Investigator    Date
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APPENDIX F: TASK ANALYSIS MODEL 
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161

APPENDIX G: BOY AND THE BUTTERFLY 
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