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Managing Academic Tasks in High School Science and
English Classes: Background and Methods

This report contains a description of the conceptual background and
methodology for a study of how academic tasks are managed in senior high
school classrooms. This high school study is Phase 1I of the Managing
Academic Tasks (MAT) study being conducted by the staff of the Research
on Classroom Learning and Teaching (RCLT) Program at the Research and
Development Center for Teacher Education. Building on a long and
distinguished line of Ceuter research on teaching effectiveness and
classroom management, the MAT study is focused on understanding how
curriculum experiences are shaped by the classroom environment and how
teachers can enhance the quality uf academic work at the secondary
level. Special emphasis in this study is being given to classroom tasks
involving comprehension and higher level cognitive processes, that is,
tasks requiring students to make decisions about how to use their
knowledge. and skills in particular situations. Phase I of the MAT study
was conducted at the junior high school level. Data for Phase I were
gnthered for a 6-week period during the Spring of 1983 in two science,
two English, and two mathematics classes ané for 10 weeks during the
Fall of 1983 in a combined social studies and English class for high
ability students (for details, see Doyle, Sanford, Clements, French, &
Emmer, 1983). Information about academic tasks was obtained through
daily classroom observations, examination of students' work after it had
been graded by the teacher, and interviews with teachers and students.

For Phase 1I of the MAT study attention shifted to the high school.

This move to high school was of interest to the RCLT staff for two

reasons. First, with few exceptions (e.g., Sirotnik, 1982), little
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classroom research has been done in high schools. A need exists,
therefore, to learn more about teaching processes at this level.
Second, national interest has recently focused on students' achievement
in high schools and especially on the acquisition of reasoning ability
and higher order thinking skills (see Adler, 1982; Boyer, 1983; The
College Board, 1983). . ie concern for higher level thinking is
consistent with the general focus of the MAT resaarch program.

Data for Phase II of the MAT are being collected in one English and
two science classrooms. This report contains a description of (a) the
intellectual foundations of this data collection effort; (b) the design
cf the study and the classes that are being observed; aud (c) the
methods used for gathering and analyzing data. Appendices containing
illustrative material are also included. Given common themes and
objectives, there is considerable¢ overlap in concepts and design between
Phase I and Phase II of the MAT study. Nevertheless, this report is
necessary to reflect what has been learned from the experience of the
junior high school study and to account for the distinctive character of
high school classes.

Background and Rationale

The study of effective classroom practices has recently led
researchers to examine the nature of the work students accomplish in
classrooms axd the opportunities to learn that this work provides (see
Doyle, 1983; Doyle & Carter, 1984; Erickson, 1982; Good, 1983). The MAT
study was designed to extend this line of inquiry by focusing on the
forms the curriculum takes in classrooms and on the interpersonal,
maragevial, and psychological processes associated with these different

curricular forms. This section contains a general summary of research
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on classroom work with specific reference to the concept of "academic
task."

The Quality of Academic Work in Secondary Schools

Secondary instruction is expected to provide students with
opportunities to reason, to understand complex concepts, to go beyond
basic skills and memory work. A number of studies of classrooms in
schools, however, suggests that opportunities for practicing higher
level operations in schools may be scarce. Boyer (1983), Stake and
Easley (1978), Ward and Tikunoff (1982), and others, have reported
observing a narrow range of routine activitiec affording little
opportunity for most students to master challenging work or important
concepts. Goodlad (1984), in particular, has pointed to the passivity
of students, the routinized formats, and the paucity of real problem
solving opportunities in high school classes and has called for major
reforms in the way the high school curriculum is handied.

Another current line of research, focusing mainly on science and
mathematics instruction, suggests that in many classrooms students have
little understanding of their work and the content (see Hackling &
Treagust, 1984; Helm & Novak, 1983; Tasker, 1981). There is evidence
that class work is often designed and managed in such a way that it
masks students' lack of understanding of concepts, because students are
not required to do comprehension-level tasks. For example, an
experiment by Coulter, Williams, and Schultz (1981) supports their
contention that in process-oriented science classes, teachers' use of
tests students can complete through recall and algorithms hides the fact
that many students do not really uuderstand the targeted cognitive

processes. Davis (1983) reviews recent research on mathematics learning
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to present an excellent case that our current practices of teaching
mathematics only as routine algorithms (i.e., using tasks that require
students only to produce correct ansvers in routine ways) results in
superficial or inaccurate understanding and prevents diagnosis of
students' understanding. Stewart and Dale (1981) also demonstrate how
students' success at routine genetics problems masks lack of
understarding of critical concepts.

Research on Academic Tasks

Recently some research has begun to focus on academic work in
different secondary school subjects, using the academic task framework
proposed by Doyle (1983). This line of research is built on ttke
assumption that students encounter content in the form of assignments
for vhich they are held accountable. The nature of the work and how it
is managed by teachers detercines in large measure what students attend
to and how they process informaticn, thus what skills they practice,
what kind of performance they are evaluated on, and in the final
analysis, what they learn.

Studies in this vein to date have demonstrated that while much
secondary school academic work is routine, familiar to students and thus
easily conducted by teachers, managing comprehension-level tasks (i.e.,
work intended to require students to go beyond rote learning, to
organize and apply what they kncw, to demonstrate understanding of a
principle, or to use knowledge flexibly) is complex, making maintenance
of smooth activity flow and steady student engagement very difficult
(Doyle, in press; Doyle et al., 1983). Furthermore, tasks that are
announced or initiated as comprehension-level assignments may during the

course of classroom events be accomplished by means other than what

.

N '
v,h.‘. Y]
-

Y

NN s .
T Y R,

by ol

R sx

> o

S50

1
v 433

T sk dban g Fre YD

-




e 2 ey e R s N e P T P

teachers originally intended. Doyle and Carter (1984) describe how
writing gssignments in English classes they studied tended to get
narrowed, more predictable, and less demanding ~f students' creative
efforts across several daye of work in class. 1ln response to student
questions and pressures to naintain order and activity flow, tcachers
gave students prompts, clarified and/o: changed requirements, and
softened accountability by vsing extra credit points and extension of
time limits. In addition, in grading writing assignments, teachers
tended to grade routine grammsr elements more stringently than content
of compositions.

In s study of 11 junior aigh science classes by Mitman,
Mergendoller, Packer, and Marchman (1984), the authors noted that only a
very small proportion of observed casks required higher level, crestive
or expressive skills and that on tasks having the highest lcovel of
accountability (i.e., tests) problem levels were generally even lower
than on worksheets and other assigmments. In addition, noatest tasks
consisting of worksheets and lab assignments were very often graded not
for accuracy but only for completion. The authers speculated about the
effects of this management strategy:

One would predict that they [students] came to value accurate

performance on exams foremost, followed by the most expedient

methods to producing lab sheets and worksheets that appeared

complete. (page 4.36)

Mitman et al. (1984) emphasize commonalities in task types and
management strategies across their 11 teachers. Differences where noted
seem usually to be tied to differences in topics or time of year. In

contrast, recent work by Doyle, Sanford, and their colleagues (Doyle et
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al., 1983; Sanford, 1984) suggests that classes vary greatly not only in
type of tasks that are attempted or eventually accomplished, but also in
the nature of task systems in place. Some systems emphasize meaning,
relationships among different tasks and instruction; others do not.

This difference would appear to have some impact on how students
complete their work (e.g., wnether they apply what they learned in a
previous assignment to & current task) and how they understand it. Some
task systems feature large numbers of short term, saparate, and even .
interchangeable tasks. Such a system is predictable, rouiine, and easy
to manage. Other systems are characterized by longer term tasks or
close linkages across tasks, requiring more careful planning and
management. In some systems comprehension-level tasks are prominent; in
others such tasks may be almost non-existen, or peripheral.

This line of inquiry clearly indicates that a richer understanding
of academic work in secondary classrooms would be a valuable resource
for instructional improvement. To see how such a» understanding might
be generated, we now turn more Specifically to the intellectual
framework of the MAT study.

Academic Tasks

The central construct for the MAT analysis is the "academic task."
This construct, derived from recent work in cognitive psychology and
cognitive anthropology (see Doyle, 1983; Laboratory of Comparative Human
Cognition, 1978), makes it possible to peel back some of the layers of
the curriculum-as-document to examine the curriculum-in-use, that is,
the curriculum as a daily event in classrooms.

The label "academic task" refers to the form that a segment of the

curriculum takes in a classroom. A description of a task is essentially
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a description of what students are required to do with subject matter

for a particular period of time in a class. The description of an
academic task begins with the specifications for the grodﬁct students
are to gener&te, such as words and blanks on a worksheet >r an essay
vhich s to contain a comparison of two characters in & story. In
addition, there are a set of conditions under which the product is to be
generated that shape the precise nature of a task. These conditions
usually consist of (a) ixplicit or explicit information about the
operations students are to use in producing the product such as copying
words off a list on the chalkboard, remembering words from & previous
lesson or a list that has to be memorized, applying a rule (such as,
“plural nouns use plural verbs"), or using one's imagination to make up
"ereative" answers; (b) resources in the form of information from a
textbook, from fellow students, from other materials, or from teacher

feedback; and (c) information about the significance or “weight" of the

task in the grading svstem of the class. The meaning of a task is also
affected by its familiarity. When a task is congruent with other tasks
in a class, then students have a considerable amount of relevant
experience to use in interpreting and accomplishing the task.

The basic components of the academic task model which underlies the
MAT study can be summarized as follows:

1. Students are guided in processing information in classrooms by
the tasks they are required to accomplish with subject matter. Whether
information from *he teacher (or from textbooks or uther resources) is
attended to or processed by students depends upon its relation to the

academic tasks which students are working on.
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2. A task is d~fined by a goal, a set of operations t- achieve the
goal, and resources available in the situation.

3. Four broad types of academic tasks can be distinguished on the
basis of the operations necessary for accomplishment: (a) memory tasks
in which information pireviously encountered must bs reproduced;

(b) routine tasks in which a predictable procedure or algoritim (e.g.,
addition of fractions) previously learned mus be applied tc standard
cases; (c) opinion tasks in which a personal preference or attitude must
be expressed; and (d) understanding tasks in which transformed versions
of information must be recognized as equivalent, inferences must be
dravn from available information, or complex higher order operations
such as analysis or problem solving must be used.

4. In classrooms, academic tasks are defined by (a) the nature of
the products teachers accept and (b) the operations allowed and the
resources available for generating these products. For example, the
task of producing a composition by following a model provided by the
teacher or a fellow student is obviously differen: from a task in which
an original composition must be generated without such models.

5. Academic tasks in clessrooms, because they are embedded in an
evaluation system, are accomplished under conditions of ambiguity and
risk. Ambiguity refers to the extent to which a precise formula for
generating a product can be defined. (This is not ambiguity which
results from a lack of teacher clarity; rather, it is an inherent
property of academic work.) Risk refers to the stringency of the
evaluation criteria and the likelihood that these criteria can be met on
a given occasion. A task of memorizing 50 lines of poetry is low on

ambiguity--one clearly knows what has to be learned--but high in risk
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(1f accountability is strict) because of the factors that might
interfere with a successful recitation on a given occasion. Attempts by
students and by teachers to marage ambiguity and risk either by
increasing explicitness or by modifying accountsbility affect the course
of task accomplishment and the character of a task itself. Especially
for higher-levei cognitive operations, tasks ofte change as teachers
and students struggle with inherent demands (sec Carter & Doyle, 1982).

Cognitive Level of Academic Tasks

Attention in the MAT analysis is being focused on the overall ta;k
systems that operate in the classes as well as the character of
individual tesks. In addition, the study was designed with a special
emphasis on 4academic tasks involving higher-level cognitive processes.
Some extension of the basic task model outlined above is necessary to
clarify the meaning of this emphasis on higher cognitive processes.

The cognitive level of a task is defined internally by the

cognitive processes students use to accomplish it. Bacause these

processes cannot be observed directly, it is necessary to infer the
cognitive operations students use from a thorough d2scription of the
tack itself, that is, the product, the opsrations specified by the
teacher and those allowed to students in the setting, and the resources
available to students while they are working on tle task. In other
words, & attempt is made to construct from observations a model tn
explain task accomplishment in a partitular situation. A task involving
higher cognitive processes is a task that stiients appear to accomplish
with higher-level cognitive operations. Although it is impossible to

verify directly whether stu'ents actually used these operaticns on a

particular occasion, research in cognitive psychology indicates that a
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model of a task goes a long way toward providing a model of informaticn

processing (see Dawes, 1975).

For purposes of this study, higher cogaitive processes are defined
as those requiring executive-level decision making, that is, decisions
about how to use knowledge and skills in particular circumstances (see
Doyle, 1983). The emphasis, in other words, is on the flexibility of
students' knowledge and skills. In its most basic form, executive
decision making is involved in recognizing transformed versions of
information or algorithms previously eacountered. At more advanced
levels executive processes incluce such operations as (a) selecting an
algorithm or a combination of algorithrs to solve a word problem in
math, (b) drawing irferences from information given to formulate new
propositions, or (c) planning goal structuves for a writing assignmeat.

Greeno (1983) has provided a useful example of a higher-lev:l

cognitive process, namely, the process of constructing a semantic

representation of a word problem in mathematics. He summs ized evidence

suggesting that expert problem golvers are able to recognize or

construct pat!  -vns among quantities identified in a problem text. These

patterns come together to form a semantic model or representation of the

problem. This semantic representation is then used to select a formal
model that specifies the operators or equations to use in solving the
problem. Greeno (1983) emphasizes that:
[Semantic representations] ar; not the ecame as the formal
structures of mathematical relations or the equations of physics.
What we have found in all the analyses of problem solving is that

succeasful students form intermediate representations that include

relations among the quantities in 7 problem. Formal methods of
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computation may be used in finding problem answers, for example,

the formula for combining resistances in a parallel circuit may be

retrieved and used to compute the equivalent resistance for the
components. But the patterns of quantities are not the same as the
formulas, and the research findings are consistent in supporting
the conclusion that the relational patterns play a critical role in

the processes of problem solving. (p. 7)

One way to visualize the snalytical target of the MAT study is to
think of a task as a definition of a gap in information that students
are to cross with a cognitive act. Small gaps can b: z.ossed by
reproduzing informetion previously encountered or by recalling and using
a reliable algorithm. Larger gaps required that a student organize the
task environment and connect what is known to the particular conditions
of the task. One of the special purposes of the MAT study is to examine
closely how these gaps are defined and maintained or adjusted by
teachers and students in classroom environments. Two additional points
are in order. First, no attempt has been made at this stage of the MAT
study to define a complete taxonomy of higher cognitive processes that
might appear in academic tasks. There is some reason to argue that a
generic taxonomy, that is, one separated from specific subject aatter
operations, is not especially informative when ome is studying academic
work (see Doyle, 1983). Moreover, an effort to organize knowledge about
the cognitive level -~f tasks that actually occur in classrooms is best
done after many of these tasks have been examined. Second, the emphasis
on higher processes is not exclusive nor is it intended to suggest that
all classroom tasks should be conducted at this level. Rather, this

special focus is based on a recognition that 1igher order processes are
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generally considered to be an important part of the curriculum,
especially in secondary schools. In addition evidence from cognitive
science (see Doyie, 1983) suggests that factual and algorithlic
knowledge 1>cks both durability and utility if it is not embedded in
execuiive decision processes.

The Problem of Outcomes

The richness of the MAT data would seem to provide an opportunity
to ask intereating questions about classroom effucts on students'
cognitions. It is reasonable, therefore, to push the analysis toward
questions of the effects of tasks on the enduring knowledge and skills
students acquire (e.g., Do the students understand ratios and can they
perform operations with ratios?) and on their evolving conceptions of
conten: (e.g., What do they think mathematics 1is?).

There are, however, at least two major problems involved in a
direct stuly of task-outcome relationships. First, outcomes of a
specific task need to be measured by a test keyed directly to that task.
General achievement tests are not informative in such instances.

Second, a pre-assessment is essential if effects are to be attributed to
a particular task experience rather than to prior knowledge or general
ability.

A model of how to go about measuring the achievement associated
with particular instructional experiences has been provided by
rasearchers interested in conceptual change (see Eaton, Anderscn, &
Smith, 1984; Erlwanger, 1975; Nussbaum & Novick, 1982; Posner & Strike,
1983; Stewart, 1983). In this work. a very specific concept, process or
operation in mathematics or science (e.g., how light enables us to see

or how diffusion occurs) is identified. Clinical interviews with
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individual students are then used to s.p preconceptions prior to

instruction on the topic and to assess outcomes after instruction has
occurred. This close look at knowledge, instruction, and learning makes
it possible to obtain a reasonably clear picture of specific

instructional effects.

It is difficult to apply this work on conceptual change to the MAT

data. Many different tasks are observed in classes, and pre-assessment

under these conditions is difficult.

During the Spring data collsction for Phase I in junior high
schools, teachers and students were interviewed concerning their
perceptions and interpretatioas of the tasks thay accomplished. These
interviews were conducted after the observation period was over in order
to avoid intruding into the task system in the classes. No attespt was
made here to give a complete account of the views of the participants in
the study. Rather, the purpose of the interviews was to learn hovw the
teacher and students understood the overall task systen in a class as
wvell as the place of individual tasks in that system. I° was hoped that
this information would throw some light on the core problem of defining
the cognitive level of tasks accomplished in the classes.

In conjunction with the Fall 1983 data cocllection for Phase I and
in planning for the high schcol phase, the MAT staff attempted to design
interview procedures to gather more detailed information about student
perceptions of specific academic tasks. Particular attention was given
to obtaining information about a teacher's plans for a specific unit
prior to observations and then designing beginning-of-unit and

end-of-unit interviews. These revised procedures make it possible to
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generate some preliminary insights into potential relationships between
tasks and outcomes.

In t. 1, however, the question of outcomes in the MAT is handled
indirectly by focusing on the opportunities provided within tasks for
students to practice various cognitive processes. Following the logic
of "academic learning time" (see Fisher, Berliner, Filby, Marliave,
Cahen, & Dishaw, 1980), it was argued that such opportunities are likely
to be associated with student zchievement. Wevertheless, direct
connections between tasks and outcomes, &s well as individual
differences in achievement, are not a focus of the MAT.

Design aad Methodology

Structure and Objectives of Phase II

Phase II of the MAT extends the work begun in junior high schools
through intensive case studies of work in a small mumber of high school
English and science classrooms. Propositions about classroom tasks
suggested by results of the junior high study will be reexamined in the
high school setting, where more emphasis is placed on higher order
tasks, learning of abstract concepts, and increasing student
independence. As in the junior high study, the purpose of Phase II of
the MAT is to describe how the content of secondary curriculum is
translated into tasks for students, examine the resulting opportunities
for students to practice different cognitive processes, and scquire
greater understanding of how experienced teachers formulate and conduct
tasks in classrooms.

In the Fall and Winter of 1984, aata are being collected in three
classes, one English and two biology, taught by three experienced

teachers with reputations for effectiv-ness. One ciass of each teacher
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is observed during the first week of school and subsequently throughout
the conduct of a unit of work extending 4 to 6 weeks 2uring the
Fall-Winter, 1984 term. In addition to classroom narrative records,
data include interviews with teachers and selected.students,
instructional materials, and students' graded assignments and tests.

Analysis of these data will focus on individual tasks gnd task
systems operating in each class. First, tasks will be identified and
described with regard to assignment requirements (both as initially
announced and as subsequently altered); resources such as instructiom,
feedback, prompts, or background materials and texts; accountability;
classroom events associated with task accomplishment; and cognitive
demands of tasks. Objectives of this analysis will be to generate
insights about the cr:ation and accomplishment of different kinds of
academic tasks in high school. The high school data analysis provides
opportunities to explore further some themes and hypotheses emerging
from the MAT Junior High School phase: semantically tied versus
ckill-based task systems; accountability and credit variations across
differen® types of tasks; task familiarity and assembly requirements;
and small gap versus large gap task systems.

Sample and Selection Procedures

Data for Phase II is being collected in English and biology classes
because these subjucts are of major importance in the curriculum and are
content areas of national concern. In addition, they feature types of
academic tasks about which a considerable body of cognitive research is
beginning to accumulate (see Doyle, 1983; Novak, 19G4). Finally,
contrasts among tasks in these diverse disciplines will be useful for

learning about the nature and management of academic work.
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Because of the intensive data collection and analysis required to
trace academic tasks (see Carter & Doyle, 1982; Doyle et al., 1983),
special care is taken to select teachers who have good classroom
management skills and vho use a variety of instructional tasks in their
classes. During Spring, 19584, nominations of teachera were solicited
from three sources: school district instructional coordinators in
science and English, principals of high schools in the diatrict, and
University supervisors of student teaching programs in secondary science
and English. In formulating their nominations, nominators were asked to
consider three areas: (a) indicators that the teachers are effective in
teaching the content of the curriculum; (b) evidence that the teachers
are proficient in organizing and managing classroom activities; and
(c) evidence that the teachers attempt to use a wide range of classroom
tasks, including some addressing higher order objectives. These
guidelines were designed to help insure that the teachers nominated
would fall within the upper range of effectiveness, have few management
problems which might interfere with the description and analysis of
academic tasks, offer a variety of classroom tasks, and be generally
committed to the advancement of learning and teaching in their
curricular areas. Teachers who were nominated by more than one of the
three sources were contacted to solicit their interests in participating
in the study.

Teachers chosen for further consideration ‘ere visited by RCLT
Project staff during May, 1984. Staff members talked with the teachers
about their program of academic work and observed ome or more of their
classes. The purpose of these obseivations was to become familiar with

the events and processes in the teachers' classes and verify that the
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teachers were effective in managing-academic work and offered a range of
academic tasks for their students.

In each subject area, final selection of classes for the case
studies was based on indications of teachers' instructional
effectiveness and on the kinds of academic tasks they used, as well as
feasibility of observation schedules and contrasts between teachers'
approaches. In selecting an English teacher, spscisl attention was
given to the teacher's treatment of curriculum goals in the area of
composition. In biology classes, emphasis was placed on selecting
teachers who ttempted some classroom tasks with objectives other than
knowledge/recall and who included so. : long-term as well as short-term
assignments in their task systems. The three teachers who were selected
for the study will receive a $250 stipend for vut-of-class time.

The students fn these teachers' classes constitute the student
sample for the stﬁdy. Parents' permissions were cbtained to examine
students’' completed and graded work and to ifaterview them. §ix to nine
students from each class will be selected for interviews at least twice
during data collection. Students for these interviews will be selected
to provide several levels of success in accompliching academic tasks and
of participation in lessons and other interactions with the teacher.

The Case Study Classes and Content Units

Teacher 9's class is an honors section of first-year biology. There
are 20 students in the class, including 7 freshmen and 13 sophomores; 12
of the students are females. The honors biology curriculum requires an
emphasis on reasoning processes and independent study skills. Students'
standardized achievement test scores from the previous year ranged from

the 69th to the 99th percentile, with half of these students scoring in
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the 90th percentile or above, and only one below the 7?5th. Teacher 9 is
an experienced teacher who participated ir the development of the school
district's lLonors biology curriculum. Ste teaches chemistry in addition
to biology.

Teacher 10's biology class, although designated an honors section,
has a heterogeneous s compositizi. It is located in an integrated
school with a reputation of excellence in science education. There are
26 students in the room, including 12 freshmen, 12 sophomores, and 2
juniors. Students' standardized reading and mathematics achievement
test scores from the previous year range from below the 20th to the 99th
percentile, with five students having math scores below the 75th
percentile and nine with reading scores below this level. There are 15
females in the class, and the ethnic composition is as follows:

American Black 5, African Black ., Anglo American 17, Spanish surname 2,
Asian or Indian 1. Teacher 10 has is an experienced teather and
department chairperson. She participaced in the design of the honors
curriculum in the district.

In both science classes, a unit foc.sing on human genetics will be
observed. Science educators consider genetics as fundamental to the
secondary biology curriculum, and it is a topic that is relatively
difficult for students to learn {Stewart, 1982). The stated goals of
the honors curriculum include development of independent study skills
and higher order cognitive processes. The units to be observed in both
classes include a variety of assignments and activities and cover the
topics of cell reproduction and self-perpetuation, including concepts
pertinent to the nature of the genetic material, principles of heredity,

genetic and environmental interactiore, and evolui. ‘nary mechanisms.
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Observations of the genetics unit in both classes affords an opportunity
to study two teachers in two classes of contrasting student composition
as they encounter tasks dealing with abstract concepts about which a
considerable body of research on student learning exists (see Hackling &
Treagust, 1984). 1In addition, this content unit includes value~ladened
issues (e.g., genetic engineering) snd complex problem solving (e.g.,
pedigree problems).

Teacher 11 has taught high school English for the past 8 years. Be
teaches both honors and regular classes at the sophomore and junior
levels. His regular level junior English class is the focus of MAT
cbservations. There are 25 students in this class (18 Anglo, 6
Mexican-American, and 1 Black). The students' standardized tostAlcores
range from the 20th percentile to the 80th percentile. The junior
English curriculum, which Teacher 11 helped to develop, places a heavy
emphasis on writing, although grammar, vocabulary, and literature are
also allotted gsome time.

In the English class, at least throe content units are being
examined: a 2-week "deecriptive essay" unit, a 2-week
"argumentative/persuasive essay" unit, and a 2- or 3-week unit on
"expressive writing." A l-week grammar unit has also been observed,
though it is not a focus of the research. Each of the three writing
units represents an attempt to establish a system of work in which
students' products, the procedures through which these producis are to
be produced, and the resources available to aid students, are highly
structured and explicitly defined. However, the nature of the products,
procedures, and resources differ from unit to unit, as do the

instructional strategies through which the treacher presents the unit and
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the organization of the subtasks which serve as components of the unit.
Finally, the units themselves are linked together both ir terms of
content linkages and in terms of their place in the flow of work in the
class.

Data Collection and Analysis Procedures

Overview of data collection. Data for the high school case studies
are collected in two stages. The first stage consists of.obcetvations
for the first week or weeks of the school year. These observations are
designed to gather information about the basic structure of each class,
requirements and procedures for routine tasks introduced at the
beginning of the school year, and how the academic task system is
installed. The second stage of data collection consists of daily
observations of all acudemic tasks during the enactment of the target
unit, inspection of curriculum materials and student prodicts, two to
three interviews with selected students, and two formal teacher
interviews.

Observation procedures. Observer teams of two members will be

assigned to observe teachers in each content area. Primary
observers/analysts for the study are four senior researchers with
experience in writing classroom narratives, namely, Doyle, Sanford,
French, and Nespor. In addition, other staff members will assist in
data collection and analysis as needed for the project. The staff of
the RCLT Program has had extensive experience writing narrative records
of observations in the junior high phase of the MAT as well as in

elementary and jinior high school classes for previous studies of

classroom management.
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During each observation, the observer is responsible for generating
a narrative description of classroom events and circumstances affecting
acadenic tasks in that teccher's class. Observers take rough notes ir
class and then dictate as soon as possible a complete narrative on tape.
In addition, an audiotape recorder is used tuv obtain verbatim
task-related statements made by the teacher or students. Typescripts of
such statements are incorporated into the final narrative record. Typed
copies of the dictated narratives are returned to observers forl
analysis.

In constructing the narrative records, observers concentrate
primarily on information that defines the nature of students' products
and the conditions under vhich they are produced. Such information
includes teachers' formal directions (written or oral) for assignments;
teachers' responses to students' questions about assignments; resources
made available to students in the form of materials and references,
models of finished products, and opportunities to share work with other
students or to get interim feedback from the teacher; statements about
grading policies, extra credit, and accountability; and remarks about
the relationships among various aspects of work. In addition, observers
keep a record of time and provide a running account of classroom events
focusing on such dimensions as student participation and engagement
(general estimates), teacher location and movement in the room, sources
of student-initiated questions, and other indi: itions of the flow of
work in the classroom. Information concerning the physical setting of
the classroom and location of students is also recorded. Finally,

special attention in the high school study is given to feedback, that
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is, all corrective teacher statements, oral or written, to students

about their work in progress or on completed tasks.

Because of their major role in defining tasks, copies of assignment

sheets, worksheets, textbooks, and other materials used by the teacher
and students are collected. In addition, information on chalkboards,
overhend transparenries, or posters in the room is copied. When
necessary, observers ask teachers informally to clarify requirements or
other information sbout tasks. In addition, observers obtain copies of
materials given to students describing general classroom policies, '
procedures, and expectations.

Work that students complete is examined after it is graded by the
teacher to ascertain what the students actually did in accomplishing a
task and how the teacher actually evaluatad their products. In
particular, observers look for:

1. The correspondence betwesn stated task requirements and the
final products (i.e., what did the students do in comparison with what
the teacher seemed to establish as criteria in the announced
requirements);

2. Patterns of students' errors or areas of difficulty;

3. The focus and general character and specificity of written
teacher feedback;

4. The grades students received; and

5. Any correspondence between prompts or models given by the
teacher 11 class and the content of student products.

Observers record student grades and written teacher comments and make

copies of important or potentially interesting assignments.
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Teacher interviews. . In addition to informal conversations on a

regular basis, teachers are formally interviewed prior to the beginning

of the target unit and at its conclusion. The purpose of the initial

interview is to gain information about the teacher's intentions for the
unit and the type of plamiing that has been done. The interview focuses

on such themes as the following:

1. What revisions have been made in the unit since the last time

you taught it and what factors were considered in making these

revisions?

2. What specific purposes do you have in wind for the unit? What
knowledge and skills do you sxpect students to gain from this unit? How
3 do the purposes of tha unit relate to the overall goals of the course?

‘ 3. How will student~ be evaluated for the unit? How will the grade
for the uni. be computed? How will grades for the unit be used to
;* determine grades for the term?

4. What problems do you anticipate in conducting this unit (this
task?)? How much whole-class instruction time have you planned for this
unit? How much iu-clasa time will be allocated for students to work on

this unit? How mich out-of-class time do you estimate they will need to

complete the unit? Which concepts or parts of the unit do you expect g
students to be most successful with? Least successful with? Why?

The final interview will focus on the teacher's perceptions of how
well the unit progressrd and how successful the students ware. :
Attention will be focused on specific tasks and specific students' %
pe-formance to learn about how these .eachers evaluate tasks and sti . nt
learning in relationship to the tasks. In addition, using a lesson 5

narrative or graded student papers, teachers will also be asked to




retrospect about their thinking with regard to giving feedback to
students. Finally, observers will clarify, as necessary, the policies
and procedures for academic work that were used during the course of
observations. ‘.ey will also obtain copies of grade records for the
class and an explanation of the formula used for computing final srades
for the unit.

Student ints-views. Student interviews will be conducted to

provide a perspective on how high school students view academic work and
its accomplishment. The observers in each class will select six to nine
students for interviews. Students of potential interest include:

(a) those who frequently solicit inf-rmation fro~ the teacher which .
serves to clarify or alter the tasks; (b) those who are consistently
successful in accomplishing work; (c) those who do not play active roles
in classroom interaction but who acconpl#ch work successfully; (d) those
of high or low ability who appear to have difficulty doing the work; and
(e) those who appear to accomplish tasks through strategies other than
vhat is expected or intended by the teacher.

Students will be interviewed individually on at least two occasions
with regard to specific tasks they heave completed or are working on.
Interviews are expected to last approximately 15 minutes each and will
take place in 2 roon near the classroom. The purpose of the interviews
is to get information about:

1. How students define tasks and what relationships they perceive
among related tasks;

2. Students' self-reports of how they accomplished tasks;

3. Students' affective reactions to .heir work (motivation,
interest, relevance, feelings of success or failure); and
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4. Assessment of students' understanding of the content of the
tasks they have acconplilhtd.

Students will be qucctioncd about tack rcquitclnnts and objoctivcc
(e.g., "What did the teacher vant?”). the time thsy dovottd to votking
on tasks, resources they used, theit porcoptionn of thc 1nportlnc¢ of..
the tasks in terms of vnight in the ;rading oyctcl, tha Iuactiou
(content relationships) of the tacks in the unft'or courdb as a vholc.,
Questions will also probc studontc' 1ntcrpt¢tnt£on and use of chdblck‘-
that they received from the teacher about spocific talkl.

Analysis Procedures | ’ '

As narrative records and interviews are typed, obccrvefuiqpalytts
begin a detailed analysis of the tasks seen in cacﬁ~¢1§ll.' infoglition
obtained from in-class obccrvation;. instructional wmaterials, student

products, and informal and fornal‘intcrviovi of tcnchori‘and students

are used to produc (a) a topic list, (b) a task liit. (c) task
analyses, (d) teacher/task system cunnaricc. and (e) student case
studies.

Topic ‘ists. Topics or assignments for each class are listed in
the order in which they occurred. On occasions when students' products
are handed in to the teacher for summative grading, sn asterisk (*) is
placed beside the numbered item on the topic list. The topic list
provides an overview of content instruction, tasks, and other activities

accomplished in each class during the obsirvation period. A sample
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topic 1ist from Phase I of the MAT is included in Appendix A.

IV
L rewiie N

Task lists. Task lists contain a brief description of each task,
the date on which it was completed, the number of sessions in which
direct time was devoted to introducing or working on the task, and the
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approximate time devoted to the task. In addition, tasks ara classified

5 as major as minor based on information from the narratives concerning
5 the importance or weight assigned by the teacher to each tnsk durtng the
| observation period. Appendix B, a task list from Phase I of za. mr,

®

illustrates this phase of lnllycil.
Task analyses. Once tulu are uonttﬁeﬁ, obutnr/mlyst- bcgin )
the process of describing tae co-poacatc of nachmlltk.;!h:&o zhat appaur

""»

to iavolve higher cognittvu ptoccllcu are. givcn tpgctal cttéation

-

L

?;' Analysis of a task is acconplicb.d by tuldiuc 111 of thl~larrltivcc _
" related to the task and examining rclatod -ntdritlt»aud otudcn* |
products. Many tasks, especially -ajor ones, ara uccbqplt.hcd over -orc‘
than one class session and finvolve acvorgl episodes of coutont
instruction or several closely related minor tasks.

Beginning with major tasks and using 1n:ornncion f;oi the
narratives, instructional materials, ctudont’p;oductc. and teacher
interviews, observer/analysts complete a detailed analysis of each task.

The task analysis consists of the following components:

1. a general description or overview of the task and its place in
the content unit and work system; p

2. all requirements for the task, including any changes in the

requirements during the time it was worked on;

> . i
g BeE gt L

3. an account of class time use on the tasks;
4. a description of all the resources and prompts that students
appear to use i zumpleting the task, including a description of content

instruction;
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5. a general account of "how it went" from initial assignment to
turning in of the task, including major events, work flow, and student
interactions about the task;

6. an analysis of the accountability aspects of the task, inciudinl
teacher's comments about how the task would be graded, bow tvh'oxﬁnk'fmdé:~
different aspects of the task actually vntc‘itadqd. and grades or credit
received by individual ctudenta; and . ‘ |

7. an analysis of cognitive opctationn,'bo£h as tho';cachlr_~
intended (according to annouricements, intetview calltuta.};nds -
instructional materials) and as students aﬁpnarod,eowuil, in light of
information collected about resources, classrooe events, student
products, and performance. Included in this gccfion are summaries of
students’ reports of how they completed tasks, and their p;rccftioa of
difficulty of different aspects of the assignment.

Production of the task analyses provides a framework for
identification and exploration of potential themes for future
exploration and discussion. Thus, as an analyst sifts through classroom
data to uncover the resources for a task, or tries to assess cognitive

operations students were likely to have used in completing a task,

insights about management of different kinds of tasks, about problems |
teachers have in conducting content instruction effectively, and about X
the impact individual students can have on class work begin to emerge. ;Q

y
4
X
-
!
3

In addition, the process of task analysis calls attention to different
patterns of relationships and linkages among tasks in the different
classes in the sample. Appendix C contains two task analyses from the
Junior high MAT, chosen to illustrate analysis of different types of

tasks.
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Teacher/task system summaries. After describing the tasks observed
in a class, each observer/analys: formulates gensral oiate-nntc about
the nature of the acadelic task system oplflting in the class for that
time period. In the development of thess general summaries,
observers/analysts think of two levels of anslysis:. (a) the content
itself and how it was represented in the tasks thn¥ the ftaehct.and che
students accomplished; and (b) how content vas beld in place in the
classroom, that is, how prompts and accountability, etc., were hardled
to accomplish tasks. The resulting working ibcu-cnto provide
descriptions of (a) how each of the teachers translated content into a
system of class work, (b) the nature of the work students accomplished,
and (c) some of the management or content issues that appeared to be
salient in the class. When possible, types or categories of tasks are
identified in each class and management of each type described, in an
effort to facilitate generalizations across different classes and
content areas. Maps or charts are prepared to explicate relationships
among tasks, content strands, and content instruction sessions for units
or parts of units. These diagrams are included in corresponding task
system summaries. A task system summary from Phase I is included in
Appendix D, by way of illustration.

Phase 11 Products and Timelines

Table 1 presents timelines for data collection and product
development for Phase II of the Managing Academic Tasks study. Two
major deliverables that will be produced in Phase II are included in the
table, The first is the final technical report of the high school
study, scheduled for October, 1985. This report will describe and

discuss findings from the high school case studies in English and
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biology classrooms. It will draw on classroom observations, task

analyses, and interviews of teachers and students to describe the
enactment of academic tasks in high schools, examine students'
opportunities for higher order learning, and summarize what hqé bean
learned about the formulation, conduct, and evaluation of‘ialkl in
secondary schools. This deliverable may be a ig;fpng;;déééiqnt;
reflecting the differsnt nature of,taoi iyl¥¢iu i;;l§§liah and:.cicpcc

classes.

A second major deliverable will draw on both Phase II lnﬂ‘?ﬁgso I-

of the Managing Academic Task study.. This is a rqp&;t;'lehcdulcd for
September, 1985, specifically for the teacher education community
(preservice and inservice) on practical applicltioﬁc of the MAT
findings. It will include suggestions for obcefving icadcnic‘taokl in
classroom settings as well as recommendations for helping teacher
education students or practicing teachers understand how to plan and
manage academic work effectively. Special attention will be given to
contributions of the research to the knowledge base for teacher
education, and an effort will be made to integrats these findings with

previous research findings regarding classroom management.
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Project Activity or Product

Table 1

Contact, interview, and select
teachers

Data collection, Teacher 9, biology

Period 1
Period 2

g ) i ik Sl
Shios ok covcan Ml s v st e

L
s

Data collection, Teacher 10, biology

Period 1
Period 2

Data collection, Teacher 11, English

Period 1
Period 2

Task and Task System Analysis*
High School MAT Report (deliverable)

Report cf Practical Applications of
MAT (deliverable)

Obtain teacher nominstions for sample

Timeline for Phase 11, MAT

Begin Work

2/1/84

4/1/84

8/27/84
11/1/84

8/27/84
11/12/84

8/27/84
11/31/84

8/84
3/1/85

5/1/85

Cg!glctiou Date

3/31/84

5/15/84

8/31/84

"~ 12/15/84

8/31/84
1/10/85

9/28/84
12/6/84

5/85
10/31/85

9/30/85

>

VE e Ry . G . W .

% Ongo’ng during and after data collection.
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Appendix A

Excerpts from Topic List, Class 7~8,

from Phase 1, MAT
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Excerpts from TOPIC LIST

MAT Teachers 7 & 8
(Combined English/Socisl Studies Class)

8/29/83 (Monday)

1. Teachers fantroduced themselves to the class, took roll, and

then presented class and school rules and procedurss for

behavior and ecedemic work. Students copied down the class
rules and orally volunteered rationale fc~ the rules given.

8/30/83 (Tuesday)

1. Seating was rearranged (alphabetic seatin?).

X

1) *2. Teacher 8 introduced Root Study homework assignment 1 and
called on volunteers for some definitions. Students copied

roots and words from a transparency en thc mﬂud
projector. (Task 1) .

i 3. Teacher 7 revieved class and echool rules by nkin;
e questions and by calling vn volunteers for saswers.

(2) %4, Teacher 7 and then 'uiehot 8 iuxrﬂueﬁ and :uplaimd

Covernment Watch homework ssaignment 1 by ssking queations
about government and by calling on volunteers for snsvers.

(Task 2)

S. Teacher 8 did a “get acqusinted” sctivity where students

wrote something about themselves and then orally introduced

each other from these writings.

8/31/83 (Wednesday)

1) *], Teacher 8 went over the Root Study homework assignment 1,
asking for definitions and examples of words which contained

the various roote. The teacher called on volunteers for
ansvers. (Task 1)

2. A social studies writing pretest was given in which
students wrote five complete sentences about pictures of

Indian culture posted at the front of the room. The teacher

collected these papers.

3. A opelling pretest was given in which Teacher 8 played &
tape recording of words students were to write dowm.
Students exchanged and corrected these papers from a
transparency on the overhead projector; end papers were
L collected by the teacher, slthough students were mot to
receive a grade for these pretests.

4. Teacher 8 had students underline key words and phrases in an
article and then had students write two-to-three sentence
summaries of the article. The teacher then resd parsgraphs
in the article and called on volunteers to identify orally
the key words and phreses and to read their summaries to the

class. (Not collected)
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. 1/25/84

¢}

9/1/83

3)

3)

%)

9/2/83

Topic List OUT Ts 7 & 8)==2

S. Teacher 8§ hed students take motes on how to write their
Government Watch summaries fora s transparency on the
overhead projector,

*6. Teacher § passed ov* an article in vhich stedents were to

unéerline key words and pbvun ud to mlu br
homework. (Tosk D)

7. Teacher 8 had ntmh-u nd and onlly Mrln oinnu of
@ booklet containing school district rules, policies, -
programs, etc.

(Thursduy) - R

1. A social studies pretust wes’ :ln,th iql\ Mbr 7’

and correctied papers -fram's. tral

ynjoetor. ul the: CW “‘i: e . ey
j. S ég"’r".“:". S

dictated 50 worde for stwdedin ia veits: Erediati exihoaged

*3, Teacher § orally qwuthnd mﬁm .ﬁnt%y iohn

surnaries of ™ nrticli lm !or m “‘“"ﬁ'm 3)

%4, Teacher B had ’tudnu tmite amﬂu of the lﬂielc done

for uomevork in class. She thes nlhl‘n nlmnn to
read their summsries GZM. (ﬂﬁ 3.)-: o

*S, Teacher 7 gwo Government Watch besawork usimnt 2.

Students were to find internstiondl articles of govermmental
importance, underline the main -ideds, and write two-to-three
sentence summeries for each article. \Vask 4)

6. A capitalization, punctuation, ’lnli ssage pretest was given,
taken from the written test bocklet. Students filled in o
computer answer sheet, and tests were collected by the
teacher.

7. Students covered books and filled out book cards.

(Friday)

1. A writing pretest was given in which students were to ansver
one of two given questions by writing a paragraph sbout it.
The teacher coillected these papers.

2. A geography pretest was given in which students f£illed in s
computer answer sheet. The teacher collected these papers.

3. Students filled out information cards with &Iduu. ete.




125/84 Topic List (MAT Ts 7 & 8)=--3

: 4. Students were divided int> groups and given an hypothetical
- probles situstion of deing etrented on .an foland end were to
. docide in_a grovp whet .o do 1in. thie ot %MM Stmnu

% then ordlly reportsd, iheir detisitns. -

o Teacher 7 then discussed the raticaale for- tlu meiu and

' related it to the Go armment Watch, -

9/5/83 (Monday)
No class

9/6/83 (Tuesday)

. {s) *], Teacher & introduced Root Study homework udtmat 2.

: Students copied roots and worde’ !ru'n trmnﬁm on-the
b overhead projector.’ (Task 5) ' e ,
“ 2. Teacher § dimnd pumdutu for ukii( elm -iutu and

has students teke notes 8 ruelut 7 wrou f‘ﬁ"‘l :m %
board. . . .

3. Teacher 8 discussed the proeodnu !ot tnpiu cuu
notedbooks.

4. Teacher 8 discussed tho n g lai _guuhcd 'y
tilmstrip on this topie. ' ;watthed the:filmstrip and
took notes &s and when ancuid by the thsche¥, ~The -
teacher stopped the Filmstriy uriu(aﬁy ‘Snd4iscussed the b
content by ssking questions and ctllin *u wlmtun ‘for
ansvwers., :

S. Teacher 8 gave a resding cuhmut from the grammsr book -
for homevork.

(s) *6, Teacher 8 gave an addition to Task 4~~two more international
govctn-;nt articles for the Government Watch Assignmeat 2.
(Task 6

(6) *7. Teacher 7 gave the Government Wstch lwuvork assignment 3.
The same procedure was to be used as the one given for
previous Government Watch sssignmenrts., (Task 6)

‘ L
. Lo U B e AR s
I T T LA .F«ﬁn}ﬁﬁ.ﬂZm'txvi‘.bx“w.«<1ﬁy§i‘%mﬂ

(7) *8. Teacher 7 introduced journal writing. Students wrote about
a topic given on a transparency on the overhesd projector. g

9. Teacher 7 discussed students' decision-making processes in a
group activity done on 9/2 by asking questions and calling
on volunteers for answers. Studeats wers again divided into
groups and given the following p oblem situation to solve,
"Who shall be allowed sanctuary in a fsllout shelter during
a nuclear disaster?” The teacher then called on students
for reports of decisions make by theiy groups and the
rationale for decisians made.
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1/25/84

11/3/83 (Thursday)

1.

(30,36) #2.

(30,31) %3,

(25-31) *&o

Teacher 8 discossed sentente structure. £ _the story on

Rip Ven Winkle by having. stwdents vesd M;“uﬂ!yﬂ
sentences parts oully. ﬂo tm ch 9} sn the correct
Tesponses, w o :-' s

the surder of luci(

destriptive tmlbh ,
probiews 'hr tb.ﬂ ur _

Studeats mn W_mm -
for the Indian Unit, ;Telighery 2.4né S
room providing- hﬂvuan ) ;Qiii’ F ‘t i
Tasks 30 and 31) ;

Studeats were given iu-ehn m‘iuel '. _ u
Indian Unit assigomente. Teacher 7 thé: a!
component uoigu-nu of the Indisn nahs Am 15-31)

11/4/83 (rriday)

(55) 1,

(s1) 2.

(25-31) 3,

{49) ™4,

(11-17) *5,

Teacher 8 dictated Root Study test 7. (‘l‘nk ”)- ltudouts
exchanged and corrected papers as she und ‘out the
ansvers. .

Teacher 8 told students they mld bave an ;ﬁlish 6~veeks
test on 11/i4. (Task 51)

Teacher 7 discussed the requirements and grading for the
Indisn Unit assignments. (Tasks 25-31)

Teacher 7 reminded students that Govermen: Watch was due on
Tuesday, 11/8. (Task 49)

Teacher 7 reviewed the requiraments for Project Texas
assignments and then gave students in-class time to wo.k
independently or in groups on these aspignments. She
civculated around the room offering fndividual and group
assistance. (Tasks 11-17)

11/7/83 (Monday)

(25-31) »1,

(56) 2,

3.

Teacher 7 had students organize and hand in assignments for
the Indian Unit. (Tasks 25-31)

Teacher 7 had students fiil out evaluation forms on the
Indian Unit. She collected these papers. (Task 56)

Teacher 7 handed out parent permission forms and discussed
procedure for the upcoming field trip.

s L

N . EEE .o
N T
A NP S Y IT 'T TR

,

.
R
:';
il
&

hih

£y
g
£
:
£
i
A

- i . mim

BT
£ :?w.g ‘5 n g "t N B g
PRI N A ) AM ‘1» A&kmp .éﬁ'u'a A %‘a - e -A&n L T W WS- LR = %;.ﬁ_;:w.\anl., PR 5




q ’ N psars e IR T o
e LT B gt 'f"e} T g

Al ,g_« A
1/25/84

Topic List (NAT To 7 & 8)--18

(11-17) *4, Students were given in-cless eiu to work u hojut Texas
noi;auuu. (‘I'u!u u-m
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" Appendix B :

Excerpts from Task List, Class 7-8

from Phase 1, MAT
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3/20/83 Description of Tesks MAT Teachers 7 & 8--1

i.

3.

Tesk List
Excerpts from TASK LIST
. ‘Seachers 7 &8 _(WAT)
Root Study homework Assigwment #1
Handed in: Mo 'iufomt'ien
Sessions 2: 8/30, 8731
Time: 23 minutes
Covernment Watch Nomework Assignment €1}
Handed in: MNo information
Secsions 2: 8/30, 8/31
Time: 40 minutes
Covernment Wstch Homework Assignment Practice~~1.D. and
Susmaristion of Key Ideas of Lech Waless News Article
Handed in: MNot handed in |
Sessions 2: 8/31, 9/1
Time: €0 mirutes
G mt Watch Homework Assignment #2
Handed in: Mo information
Sessions 1: 9/1 (Handed in on this date only), 9/2
Time: 1 minute
Root Study Bomework Assignment #2
Handed in: Mo information
Sessions 2: 9/6, 9/8
Time: 17 minutes
Government Wstch Homework Assignment #2 (addition to Task &)
Handed in: No information
Sessions 1: 9/6

Time: Less than ] sinute
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21.

22.

23.

24.

25.

26.
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3/20/83 Dtacription of lhlkl lAT !hachtro 76 8==4

A Task List
Indian Project == lkclotén Time Plan
Nanded in: Shown to tescher on 10/11 ané 10/17. Mot handed in.
Sessions 2: 10/10, 10/27
Time: (Total time for Tasks 21, 25-31, 56: 13 heurs, 1] minutes)
Grammar Homework Assignment —= 1.D. of Subjects lﬂ‘ﬁibt‘.«ll‘ End
Punctuation ’
Handed in: 10/11
Sessions 2: 10/10, 10/11
Time: 60 minutes
Crammar Howework Ascignment Practice——Run-on Sentences and End
Punctuation
Handed in: 10/12
Sessions 2: 10/11, 10/12
Time: 29 minutes
Book Report
Handed in: 10/13
Sessions 1: 10/11
Time: 9 minutes
Indian Project — Drawing
Handed in: 11/?
Sessions 14: 10/11, 10/12, 10/14, 10/17, 10/18, 10/19, 10/20,
10/24, 10/26, 10/27, 10/31, 11/3, 11/4, 11/7
Time: (Total time for Tasks 21, 25-31, 56: 13 hours, 11 minutes)
Indian Project == Collage
Handed in: 11/7
Sessions 14: 10/11, 10/12, 10/14, 10/17, 10/18, 10/19, 10/20,
10/24, 10/26, 10/27, 10/31, 11/3, 11/4, 11/7

Time: (Total time for Tssks 21, 25-31, 56: 13 hours, 11 minutes)
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3/20/83 Doscription of Tasks MAT Teachers 7 & 83
Task List

27. 1Inéisn Project ==~ Model

P Banded in: 11/7

Sessions 141 10711, 10/12, 10/14, 1017, 10/18, 10713, 1072,
10/2‘. 10/26, 10/2’ 10/31, li,’. ll/‘. 11/7

Time: (Totsl tiu for Tasks 21, 25-3i, $6: 13 hours, 11 minutes)
28. Indisn Project = Map ‘

Banded in: 11/7 (
‘ Sessions 14: 10/11, 10/12, 10/16 10/°7, lﬁl“ 10/”. 10;'20.
10/24, 10/26, 10/27, 10/31, 11/3, 11/4, 1377
Time: (Total time for Tasks 21, 25-3!; s6: 13 hours, 11 Iiutn) )
29. 1Indian Project = Creative Writing |
Banded in: 11/7 |
Sessions 15: 10/11, 10/12, 10/14, 10/17, 10/18, 10/19, 10/20,
10/24, 10/26, 10/27, 10/31, 11/2, 11/3, 11/4, 31/7
Time: (Total time for Tasks 21, 25-31, 56: 13 hours, 11 minutes)
30. 1Iundian Project — Descriptive Parurq';h
Handed in: 11/7
Sessions 15: 10/11, 10/12, 10/14, 10/17, 10/18, 10/15, 10/20,
10/24, 10/26, 10/27, 10/31, 11/2, 11/3, 11/4, 11/7

Time: (Total time for Tasks 21, 25-31, 56: 13 hours, 11 minutes)
31. 1Indian Project -~ Analytical Parsgraph

Handed in: 11/7

Sessions 15: 10/11, 10/12, 10/14, 10/17, 10/18, 310/19, 10/20,

10/24, 10/26, 10/27, 10/31, 11/2, 11/3, 11/4, 11/7

.
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Appendix C

Illustrations of Task Analyses
from Phase I, MAT

C-1 Social Studies/English Task, Teachers 7-8

-,

C-15 Science Task, Teacher 1
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1/30/84 Description of Tasks (MAT Ts 748)--1

Descriptions of Tasks (MAT Ts 7 & 8), French
Government Watch Tasks (Tasks, 2, 3, &, 6, 20, 34, 37, 43, 49)

The Assignment:

"Government Watch" was a routine assignment containing both &
written and an oral component . The vﬂttn;m hn'ﬁpﬁ l‘l‘).cfed
"Government Watch homework nlignlcnu.":"-?oi thil emcnt of ‘théj‘
assignment, students were requirsd to find Wﬁtieln
pertaining to each of the four icvclo of Mrmnt, /i.’.;'.. local,
state, national, and idtcrnttioni. Students vvn_'c‘tlo cut‘wt_nd
mount the articles on paper with glue or ocot?ﬁ tape, u&ojﬂine
the main ideas, and then write one-to-three sentence c_;riu of each
article. -

Students' work was to be kept in “Government Iia"tch" notebooks
vhich were to be collected and graded weekly (on Tuesdays). However,
notebooks were collected only 3 times during the second 6~weeks
grading term. In addition, the number of articles to be done for each
level of government per assignment appeared to increase from beginning
assignments (one per level) to later ones (although this is not
certain from the available information). Because later assignments
Vere merely mentioned as reminders for homework (as this was a routine
assignment), the exact number of written tasks assigned during the
observation period is uncertain.

The second component of the Government Wstch assignment was oral
presentations. These were 7-minute newscasts which covered the
content contained within various newspaper articles (which hed been

collected for the homework assignments) related to a specified level
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1/30/84 Ducription of Tasks (HAT ‘l‘o 768)-2

of government. Newscasts were .roup presentations, and the members of
each group ware to decide among tbmclvu hou many m which nevs
articles they would cover, how to present: tln tnferucion. nﬂ ﬁlu:

part each member would play in the prucnutiou. -Rach ;tup m ;o

give a 7-minute presentation, after vhieh they were to h prmnd to -

ansver any questions from fellow uudcun couuniu ﬂu conunc L

presented.

Written Homework Assignments:

Tasks 2, 3, 4, 6, 37, 49

Oral Presentations

Tasks 20, 34, 43
Time:
Total time approximately 3 hours and 30 minutes
Homework assignments: total time, 1 hour and 42 minutes
8/30
(Task 2) 11 minutes procedural instruction time

29 minutes content instruction time

8/31

(Task 3) 1 minute procedural imstruction time
34 minutes content instruction time

9/1

(Task 3) 25 minutes content instruction time

(Task &) 1 minute procedural instruction time

9/6

(Task 6: an addition to Task &)

<1 minute procedural instruction time
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1/30/84 Description of Tasks (MAT Ts 748)~-3

10/14
(Task 37)% <] minute procedural instruction time
10/25
(Task 37)* <] minute procedural instruction time
10/31
(Task 49)* <1 minute procedural instruction time
* It is uncertain if these were distinct n‘plk.'.‘or'ruindqn for the
sane task. ‘ |
NOTE: Because later assignments were merely untionc&-tﬁ _mi;dcrs
for homevork (as this was a routine Jaui;uunt).'ﬂn‘ nxgc:‘*‘gutbu‘of ‘
written tasks assigned during the obo‘crvAntiou period is meq}uin.
although a total of about 1 hour and-42 minutes of oburv‘ml class time
vas devoted to these written tasks.
Oral presentations: total time, 1 hour and 48 minutes plus
10/10
(Task 20) 3 minutes procedural instruction time
10/12
(Task 20) 12 minutes procedural instruction and work (preparation
time
(Task 34) 2 minutes procedural instruction time
(Task 20) 34 minutes work (presentation) time
10/24
(Task 43) a couple of minutes of procedural tiwe (Exact time is not
determinable from the narrative.)
10/25
(Task 43) 10 minutes procedural time
15 minutes work (preparation) time

23 ninu;o‘ wvork (presentation) time
tiF
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1/30/84 Description of Tasks (MAT Ts 748)~-4 .

9:‘;:?:
10/26 _%‘
(Task 43) 2 minutes procedural instruction time as

ik

7 minutes work (puuntq:ion) time

oo b

- 3. i‘;.lwﬂ
e I T 10

Indirectly related class time: 39 minutes on 9/2
22 ninutes on 9/6

11 minutes om 9/7.

RN R Rl i

Bk}
el

Prompts and Resources

Homework assignments

1. Teachers 7 and 8 gave a content noomnioﬁql} -Allil' ippornﬁec
and function of various .levels of mu&u‘eﬂm -
process of summerising on 8/30. The tmh:rfwcnﬂcd er had
volunteers provide examples of sppropriate and iu”uwhte
article topics for these assignmeats, M-cg}ho ;t ei-plc:od
vork (done by the teachers) were ¢irculated for students to
see during this time. The teachers also projected some of
this information on transparencies which students were to copy
down in their notes.

2. Students practiced identifying main ideas and summarizing with

sn artic ‘e (on the space program) in class on 8/31 and were
given a similar homevork assignment (Task 3) on sumsarizing at
thst time. The teacher also projected steps for summarizing
on a transparency; and students were then given the
opportunity to redo this assignment on 9/2, although student
vork was never collected or graded by teachers during the ‘5

observstion period.
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1/30/84 Description of Tasks (MAT Ts 742)--5

Oral presentations

1. Teachers gave an sffirmative response to a public student
question on 10/12 which provided s §oto;cial opening for
presentations (identification of the governmental level deing
covered).

2. On 10/12 the teacher suggested that presentations ?ohid take
the form of panels, cotfcopondcnec. individual proo.nta;iono.
or nevws reports.

3. During student presentation on 10/12, the teacher had to
question group members to holp'tbCl reach their 7-minute time
requirement.

4. Students were sllowed to use thiir notes during the
presentations.

5. The teacher specified the number of news articles to be

covered for the second presentation given. (For the earlier
presentation, students were to decide this for themselves, but
aspparently covered too few articles to reach the 7-minuce time
requirement.)

6. Because presentations given on 10/12 were short of the time
requirement, the teacher suggested that students practice and
time their presentations beforehand during the preparation

time given on 10/25 for the second presentations.

7. The teacher provided students with maps which could be used in ;
conjunction with their presentations an 13/25,
8. The teacher circulated around the room during the preparation k.
time on 10/25, occasionally offering suggestions (specifics of

these suggestions not given in the narrative).
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1/30/84 P-acription of Teske /AT Ts 768)--$
9. Students had done previcus cleass activities on 9/2, 9/6, and

9/11 which required them to utilizse group Jecisieuﬂin;
skills.

Accountabilitz

Homework assignments

1. All articles were to be graded when nonbooko were banded in
(on Tuesdays of each week). Howsver, mn Unth

. r.a
* B4

notebooks werc collected and "'rldcd uly mry Cﬂut' vui. on ‘
10/12, 10/25, aad 11/8 durin; ﬂu mcoad G-nm gndiu
tera. |

2. A practice exercise on summerizing (Tfsk 3) vas u‘i;nod as

5 homework on 8/31. Studerts were to have completed tl;t

?q assignment for homework on ¢/1, although they were given the
opportunity to redo these assignments after a discussion of
the content on that day. Th2 assignment was then collected on
the folloving day, 9/2, althcugh it was not collected during
the observation period.

3. Grading criteria for the homevork assignmeits were as
follows:

how well identified were main idess and how well

articles were summarized and the appropriate

reflection of the four levels of government.
These criteria were not announced until 9/6, after the fir.t
<hree tasks had been assigned.)
4. Three noteboor grades were given during the second 6-weeks

srading term. BEach grade was worth a possible 40 points, thus

the grades given for Government Watch homework const ‘tuted a

i G Ceg 95
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1/31/84 Description of fao#o (MAT Ts 7487--/ :ﬁ
g

total of 120 of the 1240 points given for that grading term. %%
(approximate.y 9.7% of the 6-weeks grade) 4%5

5. Students' grades for the three notebook collection dates were »%g

as follows:

":\ri?;“

Sl

10/12 10/25 11/8
Students Points Students Points Students Points

20 40 3 43 1 50
1 38 8 40 7 40
2 3 1 » 2 38
6 30 1 36 2 5.
1 28 4 3 1 34
5 30 1 33

2 25 1 32

1 20 3 30

1 15 1 29

2 10 : 1 28

3 ow | 23

1 24

1 20

1 10

S o>

*Students receivirg zero points did not turn the assignments
in. (Students apparently were given 5 to 10 points of extra

credit, although it is mot certain if this was given for extra

work (more articles) or for exceptional work.

1“:’
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1/30/84 Description of Tasks (MAT Ts 743)--8

Oral presentations

,» 1. The teacher snnounced on 10/10 that all mesbers of & group need
not participate in the actual presentation (in tcopoﬁic to &
public student question).

2. No reference was made to accountability for the oral
presentations and no grades were ncﬁ'hd'in‘ ‘t!ic;"gndo book,
although it is possible that these mui«n mt:ibutcd
to the participation or Government m notcboo& ;rdu

Pt ddar s rn
Py . %

given,

X 3. The evaluation of the first presentation to be dooe for

' homevork was collected on 10/13. Students .vnnl to include now
well the group had worked together M made .glceloim, the
things that went wrong, and the things that nn'ticioothly.
Although no grade was given for this task (Task 34), students
vho did not hand it it were to serve detemtion time.

How It Went

"Government Watch" was a routine assizament containing both a
vritten and an oral component. The written component has been labdeled
"Goverament Watch homework assignments." For this component of the
assignment, students were required to find newspaper articles

pertaining to each of the four levels of government, i.e., local,

state, national, and international. Students were to cut out and
mount the articles on paper with glue or scotch tape, underline

the main ideas, and then write one-to-three sentence summaries of each

article. .

ke P

Students’' work was to bde kept in "Government Watch" notebooks

-

vhich were to be collected and graded weekly (on Tuesdays). However,

n) 57
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1/30/84 ‘ Description of Tasks (MAT Ts 748)~-9

notebooks were coilected only 3 times during the second iﬂuooks
grading term. In eddition, the mumber of lrtieltl tc be’ ‘eh. for each
level of government per cui;nuut ‘sppeared :o hernu from miniu;
assignments (one per level) to later ones (llthon:h thil ,n not :
certain from the :vailable informationm).. iccluga iltc: nlnilnlzntt
vere merely mentioned as tt-indort for hulnubrk.(lt—shil l!s 4 routine

assignment), the exact number of written tasks lﬂoigﬂ“ dﬁtiﬁl the

%>
- M -

observation period is nneortain. \

Teacher 7 introduced tae 'tittcn £omponent. nf thc.la.l;nucnt on
8/30. 8he introduced this as & routine llli'ﬂlllt nnﬂ-lioennch tbo
function and importance (and thus, the vationale for ntudying) the
various levels of government. The teacher lutorcpcrcod thc content
presentation with questioning, relating the importance and function of
goverament to current events. Some of this information ino piosentid
on a transparency on the overhzad projector, and students were to copy
this into their notes.

Teacher 8 then intreduced the topic of summarizing by having
volunteers orally repeat the events of the first day of school as they
had related them to their parents. The content instruction was
characterized by high student participation. Students were then shown
sanples of completed work and given procedural instruction for the
first assignment. There were numwerous student complaints regarding
the difficulty uf finding appropriate articles for the various levels
of government. Teacher 8 followed this 9-minute complaint session
with a discussion of the topic of summarizing, without referring again
to the difficulties expressed by the students. Students were given an

article to read and summarize in class. The teacher had a fev
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1/31/84 Description of Tasks (MAT Ts 748)--10

students read their summaries aloud, and she discussed ary

inedequacies in their work. Students were .ivgu thc‘.kepl for
susmarizing on a tnnopnroncy on the overheod uojccnr, ‘which they
were to copy into their notes and were thcn nni;md 'Y nhilpr

exercise on summarizing (Task 3) for homework. flltil luign.ut was
discussed in class on 9/1 as tho uachcr lud ..tudtntq«uul dnir

e ?i, 7. j,'it o, %
e

susmaries aloud. Students had difficulties idutugju 6&6 uinridu
of the article (The article was on Lech Hnlcaq aud !hiLPOlllﬁ gtllt.),
and so were given the opportunity to redo this vork omr thl c!lu .
discussion, although students’ papers were never colloctul or graded
as the teacher had indiélted they woyld be.

The next Government Watch homework assignment was assigned on

9/1. The teachers did not announce the grading criteria and regular

notebook collection dates until 9/6, after the firlt‘throo tasks had

been assigned. Goveraoment Watch assigments were announced again in
class on 10/14, 10/24, and 10/31. Students' notebooks were collected
and g-aded on 10/12, 10/25, and 11/8, during the second 6-weeks

grading term. (There was no information concerning notebook

R
oo L 'iif"ﬁ"""”‘ >
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collection during the previous grading term.) The three nu. X

grades recorded were worth 40 points each, constituting a total of 120

o wwhaal

of the 1240 points given for the 6-week term (approximately 9.7% of

Skt N L

their grades). Students' grades were progressively lower over the
grading period, with the number of students with perfect or higher

scores (for exceptional work or extra credit) decreasing from 20, to

Yol s
PRI T - T

11, to 8, and the numoer of students receiving less than hali of the %

b

Lo
e

total points possible increasing from 0 to 6. All students handed in

Yy

the assignment on the first collection date, while three students
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1/30/84 Description of Tasks (MAT Ts 7468)--11

failed to do 8o on the second collection date, and five students
failed to do so on the third coll;ctim dste. (Products were mot seen
by the observers.) |

The second component of the Goverument Watch sssignment was oral
presentstions. These were 1-imt‘oimhu‘ Uhiclt emudﬁu :
content contained within nriou- m’lm miein ivhieh had ‘been’
collected for the homework uniwun) nlatu to [ meiud hul
of government. Newscasts were group ,uuntctiou, M mm- o'
each group were to decide among Mdm hov -lay and *&h m
srticles they would cover, how to munt tllt h!ouitiu‘ nd what
part each member would pley in the presentation. uel: groq_, ,Qu to
give a 7-minute presentation, after whick: idey were to'hh ptepam to
ansver any questions from fellow students conceruning the content
presented. |

This component of "Government Watch” was spparestly incroduced
between the third and seventh weeks of school when observers were not
present. Students gave two such newscasts, the first oa 10/12
(Task 20), and the second on 10/25 snd 10/26 (Task 43). Reference to
these tasks was first noted during the observation period on 10/10,
vhen the teacher annouunced that students were to review their subjest
matter in prepsration for presentations to be given on 10/12. 1In
Tesponse to & student question on this date, the teacher indicated
that all group members need not participate in the sctusl
Presentation, although all members were expected to contribute to the
group presentstion in some way. The teacher gave procedural
instructions on 10/12 and suggested potential presentation formats at
that time. Students were reminded to be prepared to ansver questions
) c-11 60
id
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1/30/84 ™scription of Tasks (MAT Ts 7§8)--12
after their presentstion, and the fact that this was to involve a
group decision-making effort was emphasiged. Students wers.also
pernitted to use notes during ihcir presentations.

Students were given 9 and 12 -iaugca o!ﬂ;rtpqrtfion time on
10/12, which vas characterized by hilhlntudcﬁt ’o;tieipot{nn and
cooperation, although s power struggle 1.3 l'pltlnﬂ<§lt!tta two
weabers of one of the four groups. lmthanlh.lbtpilo lt ptitcutationo
given on this date were not lvailablo,‘thqy lliimrqi zo i! lhortur
than the 7-minute time requirament, ltwi *,hmib ﬂ””"ml of
each of the 7-member groups taking nrt h the unui mnnntim
Each group gave only 2~ to ﬁ-ldnntc-’rec?utlttoui;"aad~th¢ teacher had
to question students to help thes reach the 7-minute requirement.
Folloving the presentations, the teacher indicated that students
needed to present more news and to have more background information to
ansver questions for future presentations. Class members were to have
taken notes on the presentations given. Students were also assigned

to do an evaluation of their group presentation, including how the

group worked together and made decisions, what went wroag, and what
vent smoothly. This was to be done as homework (Task 34), and was
handed in on 10/13. Although no grade was given for this assignment,
students who did not hand in the evaluatior were to serve detention o
time.

On 10/24, the teacher again indicated that students would be

giving newscasts on 10/25, which were to cover eight articles at their

g W i .
el B e e

specified level of government. Students had been allowed to decide
the number of articles to cover themselves for the first
presentations, which turned out to be short of the time requirement.
In addition, the teacher cncorr?’od all students to participate in the

c-12 | 61
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1/31/84 Description of Tasks (MAT Ts 748)--13

presentations, as 2/5 of the students had not participsted in the
previous presentations. The teacher also suggested tiist atudents
practice giving and timing their presentations during the preparstion
time.

Cn 10/25, students were ;ivn; 15 minutes of grcparatign/tilef
They were also provided with maps which could hc uned durin; their
presentations. The teacher circulsted .round tlc tcan oc:nsieunlly
offering suggestions as students worked. Most poup iubng workad
vell together, although sbout one member per group unq [y
nonparticipant.

All group members participsted in the second presentation on
10/25, which were more datailed and bettsr timed anu ih; previous
ones. Again, students were to take notes over all presentstions. Onme
group gave their presentation on 10/26, as time haﬁ run out on ]0/25.

Students had done two previous class activities which the
teachers related to the Government Watch asuignments. 1&&.0 were

group decisior-making activities done on 9/2 and $/6. Students were

W o BT A,

divided into groups and given ihypothetical problem situstions.

5 .
o B

On 9/2, studentc were given the situation of being stranded on an
island. They were to decide, as a group, what to do in such s
situstion. Students then orally reported their decisions to the

class. Students were also given another such activity where they were

L - T TP

=
gy

to determine, as a group, who would be sllc.e) sanctuary in s fallout
shelter in the event of 8 nuclesr disaster and were again to report
their decisions to the clacs. The teacher attempted to g2t students
to provide orally a rationale for these activities, slthough students

did not associate them with the Government Watch as the teacher had

L3
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1/30/84 bescription of Tasks (MAT Ts 768)--14

intended. The teacher told students that these exercises were done to
demonstratz a function of the government, group heioin"‘k ing. The
connection made by the tescher htvun these zroup utivhiu M the
Government Watch tasks was not patticulatly clnr. dthougll ttudmts
vere required to use group hchim-.lth; atitll in tllcit oral
presentations. Students speut npproxiuuly l hour Cnd 12 -imtu
these activities on 9/2, 9/6, and 9/7. )

No reference vas made fo a'ecoui’ttl_liui't‘yj’ M tlu ‘o_'i'ul ]
presentations and no grades were recorded in :he;udc book, slthough
it is possible that these presentations contributed to the
participation or Government Watch motabook "‘r!‘tfl'..'iil@.

Government Watch tasks included the !olloyf:iu cc-poun:i: current
events, functions and importance of verious levels of ﬁvc;nuut;

sumnarizing, and group collaboration for oral presentations.

Cognitive Operations

Comprehension level

63

>
e,
k)
g, .
e . T
O U AP T S SV S

S e s
SEG- Aiis !

L A

A

t. N X,
f’kfi‘?

‘ ”,,
[T -y

e ap

AT T




SR MR e Y I S S OR D SER it
LN TR B R

10/27/83 MAT Teacher 1, Sanford - 1

Lescription of Task 10, Lab Assignment: Does gas have mass and weight?
A. The Assigoment

This task was one of three experiments making sp the lab unit on
scientific methods. Students had to perforn a simple 1lad fnvestigation
to answer a question (to which th;y;did,gggltpaw>thc ansver shead of
time), record observations, mske & conclusion, then snswer a set of
questions sbout the experiment and related concepts. The ciass worked
simultaneously on the three experiments durlg seven cluu dnyn. but
each experiment and its related questions received a sepsrate grade,
counted twice in the grade book. Specific requirements for Task 10 were
as follows:

1. Answer the question, "Does gas have mass and ;uight!? by
generating carbon dioxide in a plastic bag using baking soda (11.5
grams) and weak acid (25 m1), then comparing the u‘i;ht of the beg full
of carbon dioxide with the weight of the same bag after the carbon

dioxide is released.

Bl

o

B P T e TP U U o

2. Before doing the experiment write a hypothesis on the lab
ditto--"A complete sentence stating what you think the answer to the
titled question would be."

3. Record five observations on the lab ditto:

a. Description of what happens in the bag when acid and soda
come together,
b. Change in size of bag during 3 minutes after reaction.

c. Change in temperature of bag.

:
E

d. Weight of bag befores opening.

e. Weight of bag after opening.

e 64
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10/27/83 ‘ MAT Teacher 1, 3anford -~ 2

4. Answer 11 questions on notebook paper and make a carbon copy.

Do not copy questions, and answer in “shortest possidble way.” PFour of
11 questions were two-part. The 11 questions inclidod_loilugeod thought
questions and application quastions. Students had to decide whether the
observations they made were quantitative or q&ili:ativg; and vhat were
the data in the experiment. This'ii spplication of terss. In other
questions students had to think about tbc‘éuiohalo ‘behind ’un of the
procedures that they used, end they were antcd to izplllﬂ hﬁv the
validity of the experiment wo-14 have been- throlclhnﬂ”ty ;p.cx!%e
changes or faults in procedures. They nllq'hndgtn'jui;p-dhezb-r‘this'
experiment fit their definition of a controlled l;pttiint- Many of the
questions required students to explain their ttanouiagkhnﬁlnd their
answers.

5. Write s conclusion in whic you state whether your hypothesis
was correct or incorrect and if incorrect, how it was fncorrect.

6. Turn in each lad worksheet and questions as they are finished by
putting them in the Period 3 folder on the teacher's desk. Staple
original copy of questions to lab data sheet.

7. Record units for all measurements (a standing requirement,
reminded 2-14-83),

8. Standing requirements and conventions included: Use one side of
the paper only; write neatly; skip a line between major sections of the
lab write~up; and label each section (e.g., hypothesis, procedures,
conclusions). These requirements were given to students on a handout at

the beginning of the year.

X 65
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10/27/83 MAT Teacher 1, Sanford - 3

B. Time

1. 2-10-83 (Day assigned): Introduction and assignment to read lad
sheets over for homework--3 min.; *content diseucsioh-‘ﬁ nin.

2. 2-11-83: Review of content presencation——4 min.; *.ﬁnntnl
directions for lab work--$ -in.;‘dircctioul‘fOr Task 10 bniy-;D min.;
*choosing partners/getting or;ani:cd-;lo min.

3. 2-14-83: *Directions~-5 min.; 'uock tu lab-JQ ldn.

4. 2-15-83: “Hork in lab sud on quntlou-dos min. hou torn in)

5. 2=16-83: “Hork in lab and on qucctianl-'35 ldn. (loll tﬁln in)

6. 2-18-83 (Day due): %Work in lab end on qucntions-tb lia.
*Directions—1 min.

7. 2-21-83: Some students, particulary those who had been absent,
continue toc work on Task 10 or 11, but most uorkron Task li-iocliblc 40
min.; plus directions-=4 min.

*8. Since Tasks 10-11 and to some extent 12 and the optional A/B
activities were worked on simultaneously by different students, in
different order, accurate count of clsss time is impossible. Some
students finished Task 10 and turned it in on 2-135-83. 7For Tasks 10-12
considered as a unit (lab assignments on scicutitic methodn) total task
time was 341 minutes.

9. Task 9, done for homework, was directly related but a separate
task, 2-11-83.

10. Teeks 7 and 8, discussion and homework, 2-9-83, were indirectly
related (related content, but before Task 10 was defined). Also Tasks
10-12 were closely related to work done 1-16-83 to 2-9-83 (Tasks 1-6)
because it entailed application of metric measurement skills developed

in Tasks 1-6,

} 66
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10/27/83 MAT Teacher 1, Sanford ~ &

C. Prompts and Resources

1. The lab siect described materials and procedures in a
step~by-step fashion, including three cautions in bold type: Quickly
seal the bag; make sure the entire bag is on the balance pan; and be
careful not to spill the cont;ntc.

2. Teacher went over the lab directions in chu. wvalking through
or demonstrating procedures, except avoiding showing the reaction
students were to observe or the weights.

3. Also the day ctudoutc-hin lad work, the ‘tuxc.lu_r dmnozntcd.
how to hold the bag when pouring in the acid, how to observe the
reacticn, and to close the top iuickly. o

4. The “eacher reminded students to sero their balances first.

5. Written instructions told students to review the handouts,
Performing An Experiment and Scientific Measurement, before answering
questions. Answers to some of the questions (1, 2, 11) were suggested
(but not given) by these handouts.

6. The handout, Performing An Experiment, was also discussed in
class Thursday, 2/10, after the lab assignment sheets were given out.
Discussion included practice ia application of the concepts and terms
that were a focus of the lab questions (e.g., What were the data in this
experiment?; quantitative versus qualitative data; definition of a
controlled experiment).

7. Relevant concepts were reviewed in the discussion on Friday for
4 minutes before the detailed discussion of requirements for this lad
assignment,

8. Students worked in groups of their choice (no more than 3

members) and were encouraged to help each other on both the experimental

. d
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10/27/83 MAT Teacher 1, Sanford - §

procedures and answering the qucotiono. They vere not expected to copy
anyone's work, but nothing stopped thes fro- doin; 80.

9. In response to a question from Jnu R. lbout how to phrase the
hypothesis the teacher stated (to the uholc elau) uvcul rossible
hypotheses. o

10. Teacher emphasized i-pornnco of accuuey nd gave a cluc.
Students will be deallag in tcnthn of a gram and uo: more. m told
them to write that down, but tow (nou?) did. :('" _ — _

11. Also before the c..oddnto Inm thc cmtimt, the tuclnr '
asked the class what unit the migm of. :hc ln; mld bc h. > Atvdr
several students called out the vron; answer - (kﬁnr-) thm vas s
discussion of what's wrong with that amnr. ‘!‘lu snswer (grn) v.e not
clearly stated, but should have bun obviouo fro- tlu duenusion and
the teacher's comment in #10, sbove.

12. The teacher repsatedly cautioned students to be sure that: The
balance pan is clean; the rubber band is miihod ioth times; the whole
bag is on the pan; and the scale is zeroed before they start. Thus, the
teacher anticipated procedural errors and tried to help students avoid
thenm.

13. In answer to student requests for assistance when working on
questions, the teacher sevaral times told individuals to look at
specific places on specific handouts for the answer.

D. Accountability

1. The teacher announced at the beginning that 10 points would be

taken from a student's participation grade if the student lost the lab

packet and instructions and had to ask for snother.

L.d 63
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10/27/83

2. Although Task 10, 11, and 12 were worked on oiwltanmoly.
separate grades were given and each eoontod tvico in the ;rndo book.
Thus, Task 10 was a ujo" task for thin 6 vnh tem.

3. It was announced on llonuy. the tiut lab nﬂ. dcy. that lt '
least two of the three oxporilnnts (10, 11, and 12) bad to be hlnd-d in :
by Friday the 18th. lmbuqma&ly. 12 %oem ‘dus, ntur the otber :uo. .

and was not counted on this 6 nnka gndo. »

4. All of the lab g:ocguru (not qugtim) UO” to Mvo buu :
completed by Priday, the 18th, o:i;innlly, but- thh was numa 2
days.

5. The teacher told studente that the only ny their hmchuh ’
would be counted \non; would ba if it is not «¢ritten at all or if it
doesn't re’.le to the oxpotinntll cuution.

6. The teacher reminded otndentu that thcy would lose 5 points for

leaving off the conclusion.

. 7. As far as I know, the teacher counted only one paper late (-5).

This was Eric Moden's. I don't know when it was turned in.

8. Ther: is the following grade breatdown for this task:

90-100 1 (Lynn)

s0-89 8 E

0-79 7 :

60-69 6 j

55 3 (Eric M., Mayling, Teresa)

The teacher counted off for %'
leaving off the hypothesis (-5)

bypothesis not in complete sentence (-1) ‘

no conclusion (-5) 5,

AL 63 ’
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no units (=4)

out of range weignts (-4)

wrong or incomplete answer to a question (up to =5 apiecs)
The teacher wrote notes to students pointing out errors and lnpplyini
missing parts of ansvers. Sometimes she refarred students to notes
written on other student's papers also. '
E. How It Wen:

1. Students were given the dittos descridbing chia'lgiiiuﬁtus on
February 10, Thureday, and vere assigned to resd over iﬁp'itpcffénéta‘
fcc homewsrk, but there was no accounting for chi’. Most of the ei;aa.
2-10, wvas taken up with discussion of tho’handout, Performing An
Experiment, which was relatad to some of the task questions. Friday,
2-11, the teacher went over the dirsctions for che leb work and assigned
Task 9, some questions related to the labs, for homework. Students
began work on labs themselves on Monday, so 2 class days were spent
discussing directions or content for this and two related (simultaneous)
lab assignments, then & days were allocated to do the lab work and
answer the questions for each lab. However, the teacher extended the
deadline in that students could turn in this task (Task 10) withcut
penalr; == Monday, February 18, as well. Most had it done by Friday or
well befoir.. Class didn't meet Thursday. Eack day some time was spent
on administrative chores and announcements about other assignments; a
fair amount of visiting and off-task behavior occurred while students
vorked on the task. Abou’ two thirds of the ~lass were instructed to
start with Task 10, finish it and turn it in before proceding %o Tasks
11 and 12. About one ‘hird were instructed to start with Task 11 firat

and do 10 and 12 later. At least one group of three students completed

-1 10

7
a
o5

B
i
.
<7 5
o
B
By
i
%
%
L
7

I TN
4 :",\»\Jj\j-g,_\'\

. Lo i
R e bt oSk
Yo oo Pl ALubtn oS

R
b

,;;é
4 2
;
-




IR P L S BRI

10/27/83 MAT Teacher 1, Sanford - 8

almost all of Task 10 on Monday and turned it in on Tuesday. Others
turned it in also on Tuesday. -Still othcr; didn't start Task 10 Monday
at all. Several students were not allowed to work in the 1sb Monday
until they first finished their written homework uqi.nuﬁ :ﬂ'll!")
(e.g., Mayling snd Bric M. didn't start work ntfl 10 winutes pefors the
end of the period because they were doing their. Mﬁ)o, ‘l'yuda!l!-{m
students spant & lot of class time ”atnn‘iai 'tbi*\r ‘notebook. ,in;ud« of
vorking on the sssigmment. Onm ‘licd:‘luday‘. :;ig_u,d,lhjl& .nr,o not
slloved to start work until they corrected Task 9 (that they did in
class Monday). This took 21 ninutes of class time for these two
students.

2. Questions that students required boip on during class were, in
crder of frequency: 11 (Was this a controlled experiment?); 5 (why did
the entire bag need to be on the Lzlance paal?); and 3 ("h:lt kind of
substance was produced by the reaction?). The teacher usually gave a
hint or directed students where to look to get information, but she did
not provide answers outright. Students worked together and shared
answers, but most of the answers on students' papers appeared to have
been individually generated rather than shared verbatim. Almost half
the class turned in their lab sheet with measurements that were out of
range of possible answers, but almost all were able to demonstrate that
gas has weight and most seemed to have gotten that point. Over half the
class failed to write an acceptable conclusion. Many just left it off
or failed to comment on their hypothesis. At l~ast two students
(possibly working together) however, definitely missed the pcint of the
experiment, concluding, "1 l‘earned thet when baking soda and acid mix it

vill fizz and blow the bag up if you close it in time." This confusion

i A RN R T S LM T T
Pt IS e i N4 PRSI AL B L 4
" [ b A R £ h

,
o R
v Pt
o ol e R

L I 2
TN

R

¢

e
-

Y RSN T LI
I I L N T oy o ot




Py L4 0 o it 3 D 7 = -
RN TG e 3 ..:’_:é‘gs."ﬂ' 1 "gl w';z £ CNLE

A S N N P TR T
T 9‘1‘.‘""" -’W‘ PN o N . Lo

19/27/83 HA‘I Tuchor 1, Banford - 9

vas partly a product of the design of the oxpcriunt:.' The teacher told
the class and the observer later that she knev ﬂubtbc experimental
question could have been investigated more ahpiy by cuparlu the -~
weight of a bag filled with embient air to the same bcl ‘iflltcd, but
chose the more complex -odalncid procedute tc ;in umau puctiu in
weighing and measuring, and to add interast to the mivity. _

3. Seversl groups and individuals tbrc clom%y utchod autl ullctod
by the teacher ar they did the uporiunul proeoaﬁru. A ln groupl ,
had to do the procedure twice bccmu tlny -ldt C p‘n«durd Cttor tho '
first time. The most common error was in ﬂiﬁiﬁm cln sods and aot
accounting for uni;ht of the dish, The titcﬁﬁr*iitéﬁdd ifidlnti'
progress and looked on their papers to catch ﬂnir morl. ltudcuts
tried out their answers on her. During vork. tho zucinr o-phniud
accuracy of experimental procedures. Except !or i-ulicnly aftcr 2-15,
a day on which there was a lot of féolin; .round. pcttlu notebooks
together, and socializing, the teacher uprogld‘ut‘hflctlon with
student work and progress. Students .ppuu:ii to be interested in the
lab and questions and no one complained about-é‘ho wor',

4. The answer to the experiwental question, "Does gas have mass and
wveight?", was not obvious to the students. Over half of the class
predicied the wrong answer or didn’t make any prediction for a
hypothesis. Thus, the lab exer:ise was a meaningful investigation, not
just a demonstration for most stude.ts,

5. One of the key questions students aad to answer on this task was
Question 11, "Was this a controlled experiment? Why/why not!™ The
teacher wanted students to say that it was a controlled experiment

because they compared two parts or conditions and all variables were
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held constant or controlled except for the test variesbles, which was air
in the bag. Not one student of the 19 papers I have got the guestion
right and had the right reason, Some umgn wers dictnctd)ﬁeun
only one bag was used rathsr than two bags weighed éiinltlncqullyt
Other students' answers showed they had no understanding of the concept
at all,

g% F. Cognitive Operations , o

ﬁ 1. This was a comprehension tesk both in intent snd fn execution.
Students really did have to form a hypothesis, ukc i'afg:fmoi“ f’ro-" 8
change in weight, evaluate tl;ai: hypotmig,l’/nd answz n~ qgui:ion‘
that combined compreheasion operations with ;i-plg qblcgvltioi. They
had to apply terms and concepts such ap qﬁqugitativblqpnlitltivc data
and controlled experiment. They had to make inferences from
observations, explain rationale behind procedures used, and predict
effects of a change in procedures na results.

2. Bince students worked together and since the teacher often
helped individuals und groups in a loud voice, students could pick up
information to fill out the observations section of their lab sheet as
vell as ansvers to questions. At least some of the students appeared to
have "faked" the weights on their observation data. However, the

correct range of weights and differences in weights were not public

knowledge during the investigation.
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oes & Gas Have Mass & Height?
lypothesis:

aterials:deking soda,weak acid,plastic bag ‘rubbcr band ,baiance
eraduated cylinder, petri dish ' '

Zxocedures:Read cerafully

«(a)Veigh out 11.5 grass of baking soda in a petri dishi (B)Put the
baking soda in a plastic bag (c)Meagure exactly

a9

1d 4 *:%?5:“.'@ Qr‘ iy ‘ j:.;—‘
- acdd. : PRI T g L
a8

; . LT .-
i 2,Put_the ecid in the plastic bag with the b
< SEAL THE 3a0.irite a desery % of Wbat A

when the acid & takifig évd m;nig, y

Pt D PR R e %*
3«Continue observing the resction for 3 Bt deer
(a)note any chenges in the sise of he: %?t ’

- b.Meigh the plastic bag &°its scnisnts. UKL NN OIS JAG. 15
. ©  ON THE BALANCE PAN. Record W # An e iy ‘ B

4 b
%

J 5.0pen the bag & "aqueess 1LY BE CAREFUL REFUL !ﬁ‘ PIL ¥ iR DONTENTS.
§ ""Seal the bag & welth 1t again. Record WeCsSvsents in chure beioe.
?u Sbaervations:Please print written obssrvations, = -

SRR G A s e

. Procedure#2-description__

Ly
4

‘Procedure#3a
. Procedure#3b_

" Helght(Mass)vefore opening__ Weight(Mass)after opening___

. QuestionsiAnswer these questions on your own paper 1n the shortest
'pessible way. Biake a carbon copy. .

? 1.4ere the observations you made quantitative,qualitative or doth?
s 2.What were the data in this experizent? :
3.#hat type of substance(state of matter) was being produced when
b, the baking soda & acid came into conta:t with one snother?
" &4,.(a)Did an{ changes occur in the size of the plustic dag as you
observed it? (b)why?
S5.You were instructed to make sure that the entire bag was on the
. _ balance pan before you weighed it. Why?
)- 6. When "you  weighéq'.the- plastic dag, the contents probably weighed
" less than what you recorded in your chart. Wh
7.(a)Dia the bag weigh more or less Tftor you opened it?(d)Why?
i 8.(a)Does a gas have mass & weight? (b)How do you know?
. 9.Y0u were instructed to squeesze the bag before you weighed it the
¥. second time. Why?
-10.¥ould your experiment have been correct if you had left the bag
open after you added the acid. Why or why not?
11.(a)Was this a controlled oxgorluont? (v)If yes, why. If no, how
could you make it a controlled experiment?

Lonclusioniiirite your conciusion on your owr paper after the last
qQquestion.
7
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Summary of Task System, XAT Teacher 1

The task system for the class taught by_?bacﬁot 1 was characterised
by relatively few tasks, including several major long-ters .uoi;n-nto;
a lot of laboratory experiences snd class discussion:: amd sn emphasis
on developement of problem~solving and reasoning skills, The costent of
tasks in the 6 weeks observed focused on two rélated unite, 1) the
metric system and laboratory measurement fud 2) ociciuifiq research
sethods. Students encountereZ the contcngféﬁrbq'h‘nfopti;i of well~.
articulated tasks and content prnmctto'uldiu;:q{on{tm provided .
then with an organized body of informstion, vepetition ol,hporéut ,
concepts, application and practice, ptoblcn-oolviij fnteractions with
other students and the teacher, hands-on laboratory c’porioico, and
content instruction in individual, small grov) and large group settings.
From a classr.om management perspective, the task systes had several
costs associated with it however. Despite the tcacho?'c meticulous
planning and persistent efforts, several problems with the instructional
cystem appeared to detract from student learning asd contribute to low
student success on some tasks.

The Class and Setting

Teacher 1 taught eightn grade science in a middle class, predomi-
nately Anglo American junior high school. There were 25 students in the
class, 13 male and 12 female. The class was heterogeneous with regard
to prior academic achievement and consisted of 18 Anglo students, one
Black, five spanish surname, and one oriental student. The eighth grade
course was a combined life/earth/physical science course. It met in a
large, well-equipped classroom during the third class period. Student

desks arranged in six rows occupied most of one half of the room. The
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teacher's desk, a lab/demonstration table, and a table for equipment and
supplies were arranged at the end of the room faced by the students
desks. The other half of the room was occupied by six laboratory
tables, each accommodating four or five students during laboratory
activities only. Thus, during wost instruction and seatwork asctivities,
the class met in the front half of the room only. At othirn’tilu.
students worked in groups at laboratory stations or individually at
their desks as needed.

How Work Was Organized

This teacher orgsnized student work by providing 6~weeks outlises
that described in some detail the requiremsnts for core assignments
(required of all students) and “optional™ extension activities that were
required for an A or a B in the course. Bxtension activities were
completed by students after regular school hours or in the labcratory

after core activities were completed. Core assigiments required

students to read handouts or other resources provided b che teacher,
answer questions or complete other exercises, perform investigations or
demonstrations in the laboratory, “write up” the labs, snswer questions
based on 1lsb work and content presented, and take exsms ~overing core
assignments., Time allocations for tasks were usually generous and
flexible. Major long-term class assignments were generally introduced
by directly relevant content instruction and a related minor task or
two. Most class assignments were discussed in class after they were
completed and handed in, and these class discussions were a major
vehicle for content instruction leading to subsequent tasks. Teacher l

also provided content instruction by working very actively with students

individually or in small groups duiing lab assignmeuts, and she
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Sk

meticulously graded, checked and commentsd on all student writtem work.
Students who performed poorly on assignmesnts often were requirnd or
,, allowed to do work over, fimivh; or correct it. Exems (two during the

observation period) covered the content of éore uaigﬁnn. 1sboritory

activities, and class discussions thoroughly, dut ogmhntp vere alloved
to use their notebooks and graded vork during tut; and to vetdke tests
& if they chose to do so. Class assignments (i;eiudini optional -
;; activities) entailed many different levels of. da'nitilt tathl.
Table 1 presents a summary of tasks chOIrliohld il !Ulchtr 1's
- cless during the period of observatien. Mr&;’un were ﬂcui!iqd s
major (asxs on the basis of the amount of'cll.iéfiln devoted to thes
and/or their rtl.tiv; weight in detcrmining the G;Upihu grade.
major zasks (and Optional A/B sz:ivities completed by “ewer than 1f of
the students, mostly out of class) accounted for 80% of class time.
- Thus, most of students' in-class time was directed toward the
accomplishment of s relatively small oumber of major assignments. Two
sets of laboratory activities accounted for a total of 541 of the class
tive. This time included content instruction, student hands-on
activities performed in smsll groups, and seaiwork time spent in
answering questions about the ladora ory sctivities. Test task time
included several days of content imstruction consisting mainly of
discussion of previous graded tasks such as laboratory activities.
Slightly less than half of the class completed one or fwo optional
activities required to get an A or B on the 6-veeks grade. Most
students worked individually on these projects outside of class, but six
or seven students were observed working on these activities during

class.
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Assignments labeled as minor tasks on Table 1 consisted for the most
part of short term, swareness-level tasks. uud in conjunction with

‘atroduction and content iustruction for lnjoz tdnki‘. One task (the

scientific measuresent vocabulacy puszle) was usod‘for ,
Qf review/reinforcement, and auothcr.‘thc notetook grede, was esentially a
procedural task. Minor tesks were mostly homevork or individual

seatwork assignments.

Conduct of Differen Types of Tasks
Laboratory assignments. Pour mejor labo-atory essignments accounted
for a major portion of observed class tiin and also ocrvg§4¢o,£§cua-
points for most content instruction, minor tasks, jnd both taste.
Table 1 includes brief des=riptions and time allocetions for tha lab
tasks, Tasks 4, lb. 11, and 12, BRach lad lnsi;qlnut t.quiyod students
to use laboratory equipment to make and record ®easurements, then snswer
a series of questions alout the data they collected, often relating
findings to content of previous tasks or content presented in class.
Three of the tasks, 10, 11, and 12, were similar in structure and
objectives and were worked on simultanecusly, different students working

on the assignments in varying sequences and at different paces. Each

‘?km & % ﬁé@: iy

required studeats to state an hypothesis in response to a particular
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question (to which most did mot already know the answer), follow

teacner's directions to perform a simple ladb investigation, record

observations, make a conclusion relating to their hypothesis, and answer
questions about the experiment and related concepts, such as
identification of data, identification of observations as quantitative
or qualitative, classification of the experiment as controlled or not

controlled, an explanation of results or prediction of effects of
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specific procedursl modifications on results or on validity of the
experiment. Task &4 wes & four-part lglizngnut‘:hltrgnvt,ntndcnt.
exparience in using the metric aisﬁcn and llboraé&tyféquiplln: to
measure length or heighth, weight, volume, and ;upcn’t_‘urg changes. The
assignment also required .tud;ntl to record datgcia.tgblc and Lino graph
form, k . :,! e

Resources for laboratory tasks included hlndauigisgi;grii$ni
relevant content (e.g., description of the ntg{c thu 57;5.’1,1;!
equipment, definition of terms and concepts, u“i”’” “ ‘:' .
"controlled” experiment); graded, minmor tasks nﬁ‘? Qé;lig#ﬁ!pb! the
content; typewritten, detailed directions for tp;nIASjijpﬁgllQntl;‘
teacher explanations and demontrations of prpcoﬂnrcplt;lotp or during
work periods; opportunity to work with other ltudcn:l,liﬂ discpss
snswers; and opportunity to rsquest teacher inlééptiOQ of work ‘nd‘(
feedback before turning in the product. thacher‘,..{.tancc to students
vho requested help during work usually took the forw of rewording the
question, pointing out key words in questions, telling students where to
look, giving a clue, or questioning students or having them do
demonstretions to help them figure out answers for themselves.

All four laboratory assignments required some problem solving,
comprehension-level operations, in addition to procedural operstiors
(e.g., messure and record), observstion and simple inference, and recsil
operstions. Although the content of Task & was lergely procedursl, some
of the questions students had to answer required them to think sbout

retionale behind procedures or predict effects of procedursl

wodificetions on results of the investigstions.

80
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Task 10, 11, and 12 were comprehension tasks ‘both 4n intent and in
execution, Students really did have to form f‘hypqthllis; make
inferences from data they collected, esvaluate thefi”yypétﬁélio, and
answer questions thLat required them to”%nlaii ;‘hﬂ:ﬁl{iﬁﬁt‘pﬁi to :
particular problems. Por example, in each of th'c'i:h‘r:u Qili;ﬁ:inu they
had to judge whether the investigetion met- :he eﬁtuh ot ] controlled
experiment. This concept had been ‘iltﬂ!l“ lﬂ clili. Ihﬂ lt‘hill
models of controlled/uncontrolled upcrimu lul ihﬁ mmod lnd -
analyzed in group discussion and (briefly) o % "sm iﬁ“lm were to
use as a resource for this lab. Iaupvdr. each lsd llplfi!jﬁt chitutcd
students with a different task environment in which they had t0—opply.)
the concepts. Experimental design models discussed th class were
limited to obvious, two part designs, i.e., desighs ellliuk for
comparisons of two plants or group of plants, or two tanks of fish,
under uniform conditions except for test variables. MNone ~f the three
in~class experiments were obvious psrallels to the models discussed in
class. For example, in Experiment 10 students compared the weight of a
bag full of carbon dioxide to the weight of the seme bag later, with the
carbon dioxide removed. Most students were not successful in
recognizing this as a two-part, experimental and control design. but the
assignment presenced them with the oppor*unity to analyze the elements
in a new problem situartion and apply a concept to the .ew situation.

Thece long term assignmeni: involving different parts and a variety
of opecations requirud a great smount of teacher effort to manage.
Allocaiing appropriate amounts of time appeared to be problematic, and
the tc. her shifted the due dates on sach assignment at least once.

Students worked on different parts in 4 -ferent sequences and at
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different rates. This allowed full use of limited equipment-and space,
but caused problems in coordination, monitoring student progress, and
keeping students accountable for production on a daily dasis.
Typically, each work day began with several iinutll devoted to checking
progress of different individuals or groups of étudents, reassigning
work stations, and repeating or adding to imstruction. The teacher
seemed to keep close account of most student progrcqo.gpgggleulltly of
those students who were absent on one or more dayo,jﬁﬁo vere tipicully ’
slow, or wvho had failed to turn in complete la‘ assignments in.the past.
On one day the teacher circulated during student work and ;nrtid group
progress on a record sheet.

Despite these teacher efforts, accountability for daily production
vas low, There were no products students were held responsible for
each day. Time allowed was in fact more than that required by the tasks
for many (probably most) of the students, especially if they worked on
questions outside of class. The teacher explained to the observer in an
interview (and to students during class) that she planned work this way
to allow students opportunity to work on the extension (A or B)

activities. She did not mention that it also permitted the slowest

students to finish the work, with a lot of tutoring and shepherding by
the teacher. Related to this circumstance, sn interesting phenomenon
vas noted with regard to grouping. On Task & the teacher sssigned
student work groups. In many cases, she assigned slow student> to w-rk

with faster cnes, Although studeats wcre genial and cooperative,

b gl s Sy T

showing no resistance to this grouping arraagement, by the end of the

i

extended work period (5 or 6 days), the group membership had shifted ir

many cases because of student absences. In the last available work

‘4 D=7
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days, several grcups ox lower abilizy students were still working on the
assignment, benefiting from close supervision, review of instruction,
~nd direction of the teacher.

Another problematic ~spact of managing the lab task was that some
students requi.ed or wanted frequent assistance or attention of Ihe
teacher. Pricedures for students' getting help wheu they neecled it were
not very efficient. Studeats frequently loat time, aistracted others,
and harassed the teacher. The case study .of Sara provides many-
illustrations of che problems teachers mig: .2vo in dealimg with
dependent _1dents on this type of clsssroos task. (n several occasions
the teacher requestcd that a particular student tutor or explain
directions to a student o. group of studen*s who had besn sbsent or were
dehind. REvery time this stuient intecaction was observed, it had poor
results. Student explanations were gzasrally quick, eketchy, and
i .adequate; and the tracher almost alvays wound up providing the
assistance herseif later.

Desp.te generally positive task crieacation and cooperation in this
class, the generous and flexible time allucations without routine daily
products made it difficult to sustsin high levels of student atteantion
to tasks euch dey. A fair swunt of visiting and off-task behavi r were
observed as st drnts worked on the labs. A few individuals seemed to
vaste - lot of time and accomplish little or mothing or. sowe days., Som>
of tl..se worked hard on other days to compensate and finish the work. A
few indis " ‘uals were observed copying other students' work. (In this
class studente were supposed to work together on lab procedures and

discuss answers to .ab questions, but they were not supposed to copy

work. The teacher wes expiicit about this policy, and students reported
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it in icterviews, seeming to understand and accept it.) Student
products and observatioa sbowed that limited copying did occur, Thus,
accountability, monitoring student progress, oustaining student task
engagement, and planning time allocatione were all problematic sepects
of man igement of the lab assignments.

Questions over content handouts. 7Two assignments, Tasks 1 and 9,
consisted of sets of short answer questions students had to eolpltn.
using information handouts as resources, in pnpaution for njo,r hb
assignments. The first covered a handout of amnl .mu-.ma
pages, and the second coversd both a unnl-mc hm aver mew
content and a previous handout containing intormation relevant £0 the
nev lab assignment. In each case, the assignment Lad the effect of
forcing students to read the materia! that they were ia'um,zt.d'to use
as resources for the lab assignment and ensuing releted tasks (tests).
In fact, thece had apparently been referred to earlier in the school
year a; “note-taking nuizes”, and they were not graded &t that time.
These assignmeats, however, were turned in for a grade bhefore students
began the lab work.

Students worked on Task 1 in class 2 days and compluted it at home.
Task 9 wvas completed mostly outside of cless. Stvdents did most of the
wvork on these assignuments independently. After grading, these tasks
vere discussed in dets’l in class, this discussion serving a. content
instruction for ensuing tasks. Task 13, a word puzzle, used as a review
of terms before a major test, was similar in that it r-quire ‘ecall
operations, using ditto hendouts as resources, and it was completed
independent ., students, mostly out of class. It was not discussed in

class huwever.
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Task System {(MAT T 1) (Sanford) ~ 10

Tests. Besides the lab assignments, ma,or tasks in this class

zonsisted of two tests and (for some students) extension (A/B)
activities. Tests focused on laboratory content snd procedures and on
content of tasks that led up to the labs. Content fnstruction for each
test consisted of several days of class discussios over: the lad
assignments and related concepts. Students were supposed .to take notes
on the carbon copies of their lad pnpcﬁ or on the greded lab papers, if
they had been returned. | ,

An important feature of the tests was the fact that they were open-
notebook tests--students wers encouraged to use ditio informetion
handouts, graded questions over those ﬁlndwil. graded hb .ui.ﬁonto
if available or carbon copies (which students were always wmud to
make) of 1ab assignments, with corrections and notes a“cd“dptﬁ; class
discussion/review. They could not use textlooks. The !ftit.tont,
Task 6, over the metric system, history and development of msasuresent
systems, and use of laboratory equipment for measuring, wes almost
entirely a recall level, multiple choice test. HBowever it v;o long
(several pages single spaced) and test items were state in relatively
difficult ways. GCradss were not high., Students’ use of their notes
seened very limited.

The second test was over content and procedures of Tasks 10, 11, and
12, focusing on experimental rescarch methods. 1t had four parts, one
theroughly questioning students about each labd noigﬁ.nt and one in
«nich students were presented with a "aew case" description of a simple
experiment, On this section students had to identify treatment and
control varisbles, critique aspects of the design, and evaluate

conclusions. Questions were ahort ansver (one word to several
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Task lyst- (MAT T l) (Banford) - ll

sentences) throughout the test. Students wrofe responses on their own
notebook paper. They were given all the time they nseded to complete
the test. All papers wore collected st the end of the first testing
day, and redistributed the following dsy. One -:pdcnr.. wm& duriu
almost all of the second class peripd, but most, otudcnu ﬁnhbd yithin\
20 minutes of “he second class period. - Grades veu t‘lltiuly lﬂ,

most studerts performed about as nll on ﬂu "m au" ptt ny on. thc
other three parts. The "nev cese" m in flet l %&%}q& mmy
paralleled examples of capcriuatl«etiﬂqmd ia g}m, m, zhe
experiment studeats did in class required nzudcuﬁ tpmad or ttrctch .
the presented concepté of experimental design. ﬂlu. %ﬂt’tc of. th(
test covering the lab assignments conuind clullcn;iu mctim, but
if students had their notes and graded u-imn vith tlul- to use,
they should have been able to locate suswers to the quc"tlm on three
parts of the test.

Management problems relevant to these two tasks focused mainly on
problems with content instruction. Classcoom discussion and
teacher/student interaction leading up to the tests provide illuatration
of many problems that coamonly occur during concept orisanted lessons:
pacing, smoothness, and problems with understanding resulting from
inaccurate student responzas, or discussion of reasoning behind wrouag
answers, digrussions, difficulties in getting accurate information sbout
#1] students' understanding, vversimplification of concepts ard failure
to address student misconceptions. Discussion of these content
inctruction problems are included in the test task descriptions and in

student case studies.
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Task 8}3::: (MAT T 1) (8anford) - 12

One problem relevant to the experimental design test (but not the
measurement test) was inadequate independent practice with the concepts
needed to complete the "nav case part of the test. All of the work
vith these concepts previous to the test had been group efforts.
Students worked together during ladb assignments, and during content
instruction in which similar models of experiments were snalyzed, the
teacher alloved a relatively small group of students (usaally -
volunteers) to dominate question/snsver sessions. fﬁ:t;ilu! ‘updonu
were never required to independently practice tasks u‘uti.o’d on this '
exan,

Extension tasks. To be eligible for a B in the course students had
to compiete one of the following: a) e workshedt in which they located
household items labeled in metric and English units and computed unit
costs; b) a four page report on the metric system and United States'
conversion to it; or ¢) a three-psrt lab sssignment designed to
illustrate the need for standard units of measurementa. To acquire
enough pointa for an A students also had to do one of the following: a)
8 textbook assignment giving students practice on experimental design
concepts; L) a detailed poster identifying and explai.ing metric units
of length, volume, and mass; and c) a laboratory asaignwent in which
students had to design =r experiment to snswer the questicn, “Does
density have an effect on the bouyance force exerted by a liquié?”.
Twelve of the 25 students in class completed one or more of the
extension activities. Unfortunately, with the exception of the "A" lab
(choice c), almost all work was done outside of claas, 80 there is
little information to use In arciyzing and describing these tasks.

Three boys attempted the “A" lab, and detailed description of how they
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accomplished the task is presented in the student case study of David.
This case study illustrates the great smount of tescher prompting and
student negotiation that can accompany a high unﬂly' task, that is,
one that requires students to put together different pisces of
information to assemble a produet. mot previously seen. The “derign an
experiment" tesk was not as challenging as it firetcppuroﬂ,yoiuce
students had really only to put together procedures frea two dtl the
required labs. However, ticy had to meke the mental wégin betveen
the two experiments they had Jone and the new question ;;rmntd them, ’
The narrative of scve al classes in which Teacaer 1 worked tlosely with
the three boys on this experiment provides good cxamples of successive
narrowing of the gap required to solve the probiem.

The extension activites were a unique feature of the credit economy
and task system structure in Teacher 1's class. It allowed (or
required) the teacher to use a “loose” system that allowved some free
time for some students. It provided sble students with opportunity to
do work beyond that required of all students. HRowever, students had a
choice not only of which task to undertake, but also whether to
undertake any of the choices for an A or B, lec‘auu students had these
options snd becsuse most work was done outside of class (although it was
discussed in some detaii in class) some of the students “reated these
extenoion activities ss extra credit. One of the sost zarahle and
regularly high scoring students in the class usually accepted a C on her
report card rrther than complete 4n excension activity.

On the otner hand, most studeats in class appeared to get along well
with the combination of the credit economy and task system in this

cliss. In fact, for the “~weeks term obsz:ved there were no failing
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Task System (MAT T 1) (S8anford) - 14

grades, despite the reiatively difficult content and some comyrehension-
level tasks completed.
Mapping Content St-ands and Jasks

Table 2 is a summary list of content strands comprising the two
curriculum units observed in Class 1. A significant fact to note is the
shoirtness of the list., Compared with content usually “covered" in 7
weeks of a junior digh science course, the teacher’s decision to lirit
content to the strands listed repres.nts a daparture thisJ}g.si;nificant
for the teaching of problems solving or science process skillo. ) '

Figures 1 and 2 are flow charts of the eontcnt“nd tasks in the
measurement and scientific wmethods uﬁits'tcupoctivclj. Thess diagrams
show that the content and tasks were logically rel | and sequenced.
Scme rajor concepts introduced in Task 1 were applied repratedly across
8 well-articulated se "es of tasks. Discussion of tasks and concepts
wvas an iutegral part of the task system, and task requirements as well
as _ontent presentations emphasized relationships smong the tasks. Only
one task was unrelated to the otherc (becsuse of availability of a
film),

The flow charts suggest (although it daes not demoas:ra‘e in detail)
that there were few "holes" in this task system. Thet is, there were
no busy-work tasks that led nowhere, and mimor or jatroductery tasks
seemed to contribute to or culminate in major tasks that couated heavily
tovard a student grade in the course. One hole did exis: however, not
shown on zne chert, Strand D was primarily skill fozused. Students
were to gain zxpertise in use of laboratory equipment. This skiil-
focused gspect of that strand did not show up on the culminating task,

the aeasurement test, and only information-lese! questions {e.g., neme
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Task Sycte; (ﬁAT T 1) (Sanford) -~ 15
of instrument used to aecasure "x", meaning of relevant terms) were
included on the test. This appears tc be the only major discrepancy in
the task system during the period cbserved.

The task system observed in Class ] was not en efficient production
or behavior management ¢ystem. However it did appear to promote
student engagement with some comprehension-level tasks, and the data
collected in this class appear to be fertile ground for exploring sowe
intriguing issues of contert i{nstruction and :alkknnnngcnont in

relationship to concept oriented science toicbing.
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Table |

Summa-y of Tasks in Teacher 1's Science Class

2 Tesk . f’é
Content Unit Task Description Minutes Time »ji
MAJOR Mesasurement (4) Lad sseioment 6 days of work on lad 341 m g
TASKS and Metrics on metric systeam sctivities asd questions, S
& measurement preceded by 2 -days of
contedt imstruction end
directed pinctice.
cmtnlrmn taek.
m twice.
(6) Test over wtric cm ,u«dd 99 4
system & messurement by l*glm "ot comtent '
instiuction intleding
uvhlai?m T and &,
Rocafl Cank. ‘ Crade -
comted tvien.
Scientific (10} Lab sssignment: Tasks m—u vere greded [ [
Methods Does gas have mass separstely but worked on
and weight? sisultancously, forming &
lad wait on weing
(11) Lab assigoment: sclentific methods. They < 3l < 2712 .
Does an object consisted of lab activities
weigh more or and questions thst students
less in water than wotked on in class for o
in air? totsl of 5 class days,
preceded by 2 ciess days of e
(12) Lad assignment: content presentation and 3
Is alcohol wmore directions. Lorgely E
or less dense than comprehension task. BEarh o
vater? grode counted twice. L L
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Table 1 (cont'd)
Summary of Tasks "
a°
: X Tesk
Content Unit Task nec‘crigtion Minutes Tine
MAJOR tcientific (14) Test over Al and 1/2:day u- 216 172
TASKS Methods scientific methods »pucggpd . X
(cont inued) (continued) and 1sd unit i&u&c on th.t
Optional A or B 12 oﬂ” mﬂm turned in 12 <1%
Activities or tw mm Qetiv-
ities. regui
or B &ft : 4 ‘l‘
Host worked' lp;li'“n)ly.
mostly obt # ‘cleng,
o Students-had ;ﬁ,@‘tﬂ of
W three activitfes for a B
~ and thrge; sdditionsl activ-
fties for ex'A.  Achtivities
varied ip cognitive level
and difficuity. Substen-
tial impact on grade
possible.
Subtotal of Time for Major Tasks 1009 802
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Table 1 (cont'd)

Bummary of Tasks
Content Unit Task _Description Minutes
Measurement (1) Scientific ' Students resd handout and 78
and Metrics measurement questions answered recall questions.

Content rejated to content
of muy tuks this 6

mh.
(2) Wotes on three ldabrauut of classroom 49
, movies on metric content iqntmtiu. Notes
: systa clllcud u»m cllly.
: (3) Notes on wovie Unnllt“ ‘to.work ﬂth 33
on atomic power S veeks (film schediling

problém).” Movie and class
discuision.. Notes put in

¥ notebook.
ot
. ® (5) Scientific Practice with terms from 15
| wmeasurement vocab- Tasks 1 snd &. Recall.
[; ulary puzsle
Scientific (7) Read Performing an  Homework. Checked in note- 1
: Methods Experimgat handout book. Becall or less.
i ond copy onto it six ' Subsegueant discussion of
steps of scientific handout wes content
method from textbook instruction for Tasks 9-12.
(8) Rationale state- Students wrote (criginal) 40
ments for each of six reasons why each step is
steps of scientific necessary, followed by
wmethod class discussion of reasons
< before task turned in.
. Comprehension/recall,
95 related to Tasks 9-12.
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Table 1 (cont'd)
Summary of Tasks

X Task
Content Unit Task Description Minutes Time
MINOR Scientific (9) Questions over Homework. Preliminary 5 <X
TASKS Methods scientific method and questions for lab unit on
(continued) (continued) concepts of mass and scientific methods,
weight. Tasks 10-12. Recall.
All content (13) Notebook grade Notedook grade, which 11 <12

included checks on minor
Tasks 2, 3, and 7, and
credit for procedural
effort of maintaining
papers and notebook.

Subtotal of Time for Major Tasks 246 202
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Table 2
Content Strands in Tasks
for MAT Teacher )

Development and comparison of different measurement systems
(introduced in .ask 1).

Description iric System and its units (introduced in Task 1).
General defini.ions of physical properties and measurement concepts
(including matter, mass, weight, volume, density, physical and
chemical properties, freezing point, boiling point, melting point,
solid, liquid, gas, quantitative and qualitative observations,
calibraticn) (introduced in Task 1).

How to use common laboratory measuring instruments (introduced in
Task 4).

Steps and definitions of scientific method (introduced in Tasks 7
and 8).

Controlling variables in an experimental design (fair test concept)
(introduced in Tasks 7 and 8).

Task 11 also introduced the concept of bouyancy.

Task 12 also introduced the concept of effect of temperature on
density.

33
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Pigure 1
Flow Chart of Tasks and Content in Measurement and Metrics Unit
MAT Teacher 1, 1/18 to 2/8

Task 1- Read a
ansver question
XXX
a. Origin/devel .| --> > -
meas. systems| Disc. Disc. Task
of of *h e e . ) Test ; 6 b
b. Description |-=> X - -> - - -
wmetric systesf Task Task \ Task Task Disc. HMajor
1 1 \ ) 5 of Review c
c. General --> —e—eecenaae) - Lab | ~=)] Vocad.| > - -=) unit | -=>
def./concepts . assgn, Task
Content Pres: & Puzzl 4 Disc. test |d
d. How to use =----) quest.] -~ -> - — | ==>
instruments
Content Strands a, b, ¢, d:
see content strands list
Optional tasks related:
Bl-=to Tasks 1 & 2, weakly
B2--to Tasks 1, 2, 6 directly; 5 indirectly
Bl--to Tasks 1 & 2, weakly ==-==== direct relationship
= = = = indirect or weaker relationship
A2--to Tasks 1, 2, & 6 * & & & ggjor tasks




Figure 2
Flow Chart of Tasks and Content in Scientific Methods Unit
MAT Teacher 1, 2/9 to 3/3

Task 7-Read PAE®,
fill in steps

Disc. Tasks 7 & 8:

Content presentation: *IhEN
, |~ f. Controlling variables-- asks
[ Task 8-Write rationa e. Steps sci. method=====) == 11§, 12t
for steps, sci. meth Task Lab Unit
9 on sci.
(strand ¢, Unit 1)- )] Question -->L wmethods:
. lab act.
(strand b, Unit 1)~ = = = = - s e e e e e e e e e T2 T 0. A and
question
(strand d, Unit 1)= = = = = = o 60 e o &t c f e c e e e e e = =aa * I

1~
U

N

~

Content Strands b, ¢, d, e, f:
see content strands list

*PAL = handout, Performing An Experiment

Optional tasks related:
Al-~directly to Tasks 7, 8, 14;
indirectly to 9, 10, 11, 12

Ad--directly to tasks 11, 12;
indirectly to 7, 9, 1, &

$added

 EXE K )
—— ...j"""""‘
———) — Task
Disc. of 14
Tasks 10,
- 11, 12, === Major
7, 8: unit
- > content - -ﬁ test,
review
- - =) sclentifid
methods

bouyanc

»
concept] L J- ———)

tadded

concept of

ef fect temp.

on density
Task
Checking
notebook
(Proc. rel.
to all tasks

e direct relationship

= = = - indirect or weaker relationship
* & &+ agjor tasks
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