pirical
:Educatlon

RESEARCH REPORTS

Classroom Field Test of Scott Foresman’s I ntermediate
Science Earth in Space Unit

Spring 2004

Cynthia A. Char and Denis Newman
Empirical Education Inc.

Em lrlcal Errpirical Education IncC. + wawwempiricaleducationosm
"_:P I | 425 Sharman Avenue, Suite 230 « Palo Alo, CA Q4306-1850
UC&tlDH T: GBS0 328-1745 « F (650 328-1794



Acknowledgments

We wish to acknowledge the contributions of the following individuals from Scott Foresman for
thelr ingghts, assistance and support in this classsoom pilot: Carl Benoit, Marcy Baughman,
Mary Jayne Delbridge, and James Lippe. Many thanks also to our research colleagues, Karen
VanderLaan, Saundra Y oung, Janet Lee, Matthew Smith, and Teresita Tumacder, for their

va uable expertise and assstance in our data collection and andysis efforts.

Also our appreciation to the participating teachers, administrators, and students from our pilot
schools in Charleston, West Virginia, and Philadelphia, Pennsylvania, who met with usin our
teacher meetings and interviews, responded to our written questionnaires, and dlowed usto join
them in their classrooms.

CynthiaA. Char, EA.D.
Denis Newman, Ph.D.

Further information about this study can be obtained from:

Denis Newman

President

Empirica Education Inc.

425 Sherman Ave. Suite 220
Palo Alto, CA 94306

(650) 328-1734
dn@empiricaleducation.com

Scott Foresman Science Field Test Spring 2004



Table of Contents

Acknowledgments 2
Executive Summary 5
Introduction 3
Evaluation Goals 5
Sample and Classroom Pilot Implementation 5
Key Findings 6
Design Recommendations 7
|. Introduction 9
Sample 9
Procedure 10
II. Teacher Profiles 12
Primary goals of science teaching 12
Table 1: Importance of various teaching approaches to teaching of science 12
Biggest challenges as science teachers 13
Time devoted to teaching core subjects 13
Table 2. Amount of time each week devoted to teaching in core subject areas 13
Hands-on investigations and textbooks; connection between science and literacy 14
Table 3: Frequency of using hands-on investigations vs. textbooks 14
Tables4aand 4b: Importance and satisfaction ratings of using science to address
literacy skills 14
Influence of standardized testing 15
Table 5: Influence of standardized testing on science instruction 15
[11. Initial Critique of Current and Pilot Textbooks 16
Teacher viewson current textbook 16
Initial review of SF pilot materials 16
Review of SF student edition: 16
Review of SF teacher edition 17
I'V. Classroom I mplementation of Pilot Materials 19
Overall Impressions and Evaluation 19
Scientific Content and Inquiry 21
Overal pacing, variety and flow of science activities 25
Teacher reactions to individual science activities 26
Difficult science concepts and need for student demonstrations and activities 27
Science assessments 28
Integration of Science with Reading and Writing 30
Instructional methods of engaging studerts with textbook materials 30
Readability of text 30
Table 6: Students’ Views on the Pilot Materials Readability 31
Scott Foresman Science Field Test Spring 2004 3



V. Summary of Findings and Recommendations

The integration of reading with science

31

Writing

32

Cross-disciplinary connections

36

Findings

36

Appeal of materials to students and teachers

36

Good readability and accessibility of materials

36

Teacher —friendly materials

36

Integration of reading and science valued

36

Interest in more opportunities for student writing

36

Scientific inquiry progression generally well-received

36

Well matched to standards, assessments and teacher needs

37

Desire for greater depth of materials and instructional approach

37

Need for more student activities

37

Interest in deeper and more diverse range of assessment questions

37

Value of materials in addressing teachers' time constraints

37

Appreciation of inter-disciplinary connections

37

Design Recommendations

38

Preserve the highly readable, engaging visual format

38

Maintain the user-friendly format of the teacher guide

38

Maintain the integration of reading and science instruction

38

Increase the depth of information in scientific materials

38

Keep the “scaffolded inquiry”

38

Add more gudent demonstrations, hands-on activities and investigations
Strengthen connections between lab activities and the scientific method

38

39

Incorporate greater opportunities for student writing

39

Increase, deepen and broaden the types of science assessment

39

Continue to involve use of technology, and curriculum connections

39

Scott Foresman Science Field Test Spring 2004



Classroom Field Test of

Scott Foresman’s I nter mediate Science
Earth in Space Unit

Cynthia A. Char and Denis Newman
Empirical Education Inc.

Spring 2004

Executive Summary

Introduction

This past spring, Empirica Educeation Inc. conducted a classroom field test of anew version of
Scott Foresman (SF) Science. The pilot materids targeted the dementary intermediate grades
(5" and 6" grade), and featured a number of new Scott Foresman eements including scaffol ded
inquiry, hands-on investigations, and the integration of reading. The pilot unit was on Space and
Technology, with afocus on Earth in Space (Unit D, Chapter 16). Materials consisted of a
Student Book, a Teacher’s Edition, and accompanying kit materials for the unit’slab inquiry
activities.

Teachers from two different school didtricts -- Charleston, West Virginia (WV) and
Philaddphia, Pennsylvania (PA) -- participated in the classroom pilot test. These two didtricts
were selected after having been identified by Scott Foresman as didtricts currently using either
Harcourt Brace materias (WV), or FOSS materias (PA.)

Evaluation Goals

The primary objectives of the field test were to investigate teachers' reactionsto, and classroom
implementation of, the new features of the product, within the broader context of science
ingruction in their schools and didricts.  Findings from the fidd test provide a preview of
teacher reactions from future users of the new materias, and point to aset of design
recommendations to be considered for future versions of the science curriculum.

Sample and Classroom Pilot Implementation

A tota of seven teachers participated in the field test -- four 5™ grade teachers from Charleston,
and three 6" grade teachers from Philadelphia-- and were drawn from atotdl of six public
elementary schools. The Charleston teachers were identified through a Scott Foresman sales
representative based in Charleston. The Philadd phia teechers were identified through the
digtrict’s science specidist, who fdt that the space unit fit more closdy with the sixth grade
curriculum than the fifth grade curriculum.

All four Charleston teachers were current users of the Harcourt Science textbook. The three
Philadelphia teachers use of science materials was much more varied, and unlike what was
anticipated, none of the teacherswasa user of FOSS. Two of the Philadelphia teachers were
users of the Holt, Rinehart and Winston's “ Science Plus’ series. The third teacher had no current
science textbook, but was aformer user of the Harcourt text.
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The field tests occurred over atwelve-week period in Spring 2004. For the actua classroom
implementation, teachers, on average, devoted atota of eleven class sessons, across afour-
week period

A variety of research methods were utilized for the field test. Methods included an initia teacher
survey, teachers initid review of pilot materids, ateacher use activity log, classroom
observations, ateacher mid-point interview, ateacher post-program interview, and areview of
student work and teacher-created materials.

Key Findings
Formative evauation results indicate that teachers were very positive about various aspects of
the new SF Science materids. They aso recommended severa areas of improvements.

Appeal of materials to students and teachers. Teachers noted students positive reactions to the
materias, saying that the sudents found the space topic and materids interesting, the
illugtrations, photographs, and colorful graphics gppeding, and the hands-on activities engaging.

Good readability and accessibility of materials Teachers were uniformly positive about how
easy the materials were for students to read, and gppreciated its visud aspects such asthe visua
dictionary of key vocabulary.

Teacher —friendly materials. Teachers found the Teacher's Guide very useful, and easy-to-
follow. They fdt it offered alot of different options for activities and teaching techniques, yet in
aformat and layout that was easily accessible and flexible.

I ntegration of reading and science valued. Teachers were enthusiastic about the waysin which
the pilot materids integrated reading and science, citing the importance of such an approach
given didrict prioritiesin literacy and reading across the curriculum.

Interest in more opportunities for student writing. Teachers were generdly postive about the
various writing assgnments in the student book and teacher’ s guide. Severd voiced that there
should be more opportunities for writing. All seven teachers created their own additiona writing
assignments to incorporate in their teaching of the pilot materials.

Scientific inquiry progression generally well-received: Teachers were generdly postive about
the progression of |aboratory inquiries (going from directed, guided, to full) and the waysin

which the materias addressed the 5 E’s (engage, explore, explain, evauate, and extend.)

Teachers did express that, at times, the materials needed more depth and that |abs needed a closer
relationship to the scientific method, and data collection and analysis.

Well matched to standards, assessments and teacher needs. Teachersfdt that the materias
filled a need they had for themsalves and their students, adequately prepared students for
meeting their districts science standards and standardized tests, and would be acceptable to
teachersin their digtrict as a core science program.

Desirefor greater depth of materials and instructional approach: While teachers and students
found the student book easily ble and readable, a number expressed interest in materiads
that offered more scientific depth and detail for this age group. Similarly, teachersliked the
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scaffolded questions and lesson check points, but some found the questions more focused on
recall and straight comprehension, rather than deeper or more inferential reasoning or extensons
of scientific concepts or phenomena.

Need for more student demonstrations and activities of scientific concepts Giventhe
inherently physical and spatia nature of the earth in space unit, saverd teachers supplemented
the pilot materids with additiond activities involving the sudents' actions and movementsto
model the sun, earth, moon and planets. They found such activities critical in hdping students
better understand the complex notions of rotation vs. revolution, orbits, and how the earth’s
seasons and day/night relate to its orbit around the sun.

Interest in deeper and more diverse range of assessment questions for “ check points” ,
scaffolded questions, and final chapter assessments A number of teachers felt they needed
more and “deeper” lesson check point questions, scaffolded questions, and end- of-unit questions
S0 that they were more than short recall or straight comprehension questions. Types of
assessment questions that teachers brought in from supplementa materias included essay
questions, and more complex multiple choice questions.

Value of materials addressing of teachers' time constraints: Teachersliked the clear layout
and modular, flexible gpproach to the teachers guide, given the time condraints they felt when
teaching science in thelr dlasssooms. However, severd pointed out thet time assessments
underestimated the actud class time involved.

Appreciation of inter-disciplinary connections. Teachersliked the ways in which the materias
included activities involving mathematics and socia studies. Teachers so gppreciated the
technology links, and opportunities for students to use the Internet to further their scientific

learning.

Design Recommendations

Preserve the highly readable, engaging visual format of the student materials Students and
teachers dike responded positively to the easy readability, interesting content, and attractive
nature of student materids.

Maintain the user-friendly format of the teacher guide, its plentiful offerings of hepful
classroom activities and its vauable utilization of literacy-related skillsin the learning of
science.  But, beredigtic in the time likely to be required by activities, to ensure that most
teachers can carry out “quick activities’ in 15-minutes or less.

Maintain the integration of reading and science instruction. Teachers greatly vaued and
appreciated the consstent use of literacy strategies and approaches in the science text and
science ingruction. Look for regular opportunities to suggest use of common graphic organizers,
such as K-W-L charts, and other tables and visud tools.

I ncrease the depth of information in scientific materials  While preserving the gppropriate
readability of materias, concisdy provide more scientific detail and depth on key topics for the
intermediate grades. Thiswill be addressed to some degree in the future leveled readers, which
were not available for the pilot testing.
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Keep the “ scaffolded inquiry” and progression of directed, guided, and full inquiry. Teachers
very much liked the progression of inquiry types, and the use of the 5 E's. Consider providing

some more depth and interesting variability in collected data for the directed and guided inquiry,

S0 that investigation results are not dways easily predictable, nor produce an identical set of

results across dl students.

I ncrease the number of student demonstrations, hands-on activities and investigations of
scientific conceptsfeatured in a unit. Teachers highly vaue sudents hands-on investigations, a
asomewhat higher priority level than straight teacher demongtrations and reading from science
texts. Activities should include both labs and investigations, and active student hands-on
activities and modding of principles.

Strengthen connections between lab activities and the scientific method, data collection and
andysis. Include opportunities to integrate mathematics and more quantitative data and andysis
in lab experiments.

I ncorporate greater opportunities for student writing, to enhance sudents scientific learning
and srengthen literacy ills

I ncrease, deepen and broaden the types of science assessment used for “check points,”
scaffolded questions, and final chapter assessments Assessment questions should not
disproportionately emphasize straight recall questions, but include more open-ended writing
responses, more multi-dimensiond multiple choice options, and questions with multiple
solutions.

Continueto allow for the use of technology, and for offering curriculum connections to social
studies and mathematics. Teachersgreatly vaued and appreciated ways in which the science

text promoted students technology use and alowed them to access greater information resources
viathe Internet. Cross-disciplinary links to other subjects provided interesting learning

opportunities and applications of knowledge, and alowed teachersto utilize materiasin more

than “ science-designated” time dots
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Classroom Field Test of Scott Foreman’s | ntermediate
Science Earth in Space Unit

Spring 2004

Cynthia Char and Denis Newman
Empirical Education Inc.

[. Introduction

This past spring, Empirica Educeation Inc. conducted a classroom field test of anew version of
Scott Foresman (SF) Science. The pilot materids targeted the dementary intermediate grades
(5" and 6" grade), and featured a number of new Scott Foresman elements including scaffol ded
inquiry, hands-on investigations, and the integration of reading. The pilot unit was on Space and
Technology, with afocus on Earth in Space (Unit D, Chapter 16). Materids consisted of a
Student Book, a Teacher’s Edition, and accompanying kit materias for the unit’slab inquiry
activities.

Teachers from two different school didtricts -- Charleston, West Virginia (WV) and
Philaddphia, Pennsylvania (PA) -- participated in the classroom pilot test. These two digtricts
were selected after having been identified by Scott Foresman as didtricts currently using either
Harcourt Brace materias (WV), or FOSS materids (PA.)

The primary objectives of the field test were to investigate teachers' reactionsto, and classroom
implementation of, the new features of the product, within the broader context of science
ingruction in their schoolsand didtricts.  Findings from the field test are designed to help Scott
Foresman anticipate potentia reactions from future teacher users of the new materids, to
understand promising implementation methods for the new materias, and to offer design
recommendations for future versons of the science curriculum,

Sample

A tota of seven teachers (five women and two men) participated in the field test; four 5 grade
teachers from Charleston, and three 6™ grade teachers from Philadelphia. The teachers were
drawn from atotal of Sx public dementary schools. Initidly only Sx teachers were selected for
the pilot test, but a seventh teacher, who team-taught with one of the Charleston teachers,
enthusiagticaly volunteered to be part of the fidd test, and was integraly involved in al aspects
of thefidd test. The Charleston teachers were identified through a Scott Foresman sale
representative based in Charleston. The Philadd phia teachers were identified through the district
science coordinator, who felt that the space unit fit more closdy with the sixth grade curriculum,
rather than the fifth grade curriculum.

All four of the WV teachers were current users of the Harcourt Science textbook. The

Philadel phiateachers use of materiads was much more varied, and unlike what had been
anticipated, none was a user of FOSS. Two of the Philade phia teachers were users of Holt,
Rinehart and Wington's * Science Plus’ series. The third teacher had no current textbook, due to
her school’ s budget. (The school had this year expanded from aK-5 to a K-6 school, so this sixth
grade teacher did not have any regular science materidsin her classroom, and instead relied on
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the Internet and newspapers as sources for written science materials thisyear.) Shewas aformer
user of the Harcourt text.

The mgority of the teachers were highly experienced, with five of the seven teachers (al 4 WV
teachers, and 1 PA teacher) having at least 20 years of teaching experience. Two of the
Philadel phia teachers were new to the teaching field, with one to three years of teaching
experience. Teachers reported teaching elementary science each year of their teaching career.
Six of the seven teachers were “regular” classroom teachers, and responsble for teaching dl core
subjects to their students. The remaining teacher was the science specidist in her Philade phia
school.

Most (5) of the teachers indicated that they had taken one to three science workshops or courses
the past three years,, while three teachers indicated that they’ ve taught over 20 workshops the
past threeyears.  All of the teachers had previoudy taught a solar system unit to upper
eementary school students (grades 4™, 5™ and/or 6™"), while two teachersindicated that they also
had taught the solar system to high school students.

Regarding class Size, Six of the seven teachers had class szes of between 19 and 25 students.
The science specidist, who worked in aschool with a high proportion of visudly impaired
students, taught atotal of 45 students, but in groups of 15 students at atime, once a week.

When asked what proportion of studentsin their class they would describe as having high leve
of interest in science (e.g., scientifically curious, eager to do activities, interested in asking
questions), al four of the WV teachers described “dl/dmogt dl” of ther sudents as highly
interested in science. The Philade phia teachers offered somewhat more conservative estimates,
with two indicating 1/2 their class, and oneindicating 3/4's of the class, as having high scientific
interest.

Procedure

Both digricts were involved in aspring field test of the materias. Initial teacher meetings were
scheduled as early in the spring as possible, following recruitment negotiations to identify
interested teacher participants, and production and shipments of SF pilot materidsto field Sites.
Theinitid teacher meeting with Charleston teechers was in late March, while theinitid teacher
mesting in Philaddphiawas in mid-April. Teachers were encouraged to start using the pilot
materids shortly after the initia meeting, once they had time to sufficiently review the materids
and plan their implementation.

The West Virginiateachers were given the generd time frame of using the materias from late
March through the end of April (6 week period, including one week of this was devoted to spring
sandardized testing). The Philadd phia teechers were given the generd time frame of usng the
materids from mid- April through the end of May (6 week period,). Teachersweretold to use
the materids as they saw fit, and could “pick and choosg’ activities, and use them in a different
order if they wished. Teacherswere aso told that they could adapt the materiasif they felt it
would better serve their students, as well as could supplement the pilot materias with other
materidsif they fet it would better help their students learn about the solar system.

A variety of research methods were utilized for the field test. Methods included an initia teacher
survey, teachers initia review of pilot materids, ateacher use activity log, classroom

Scott Foresman Science Field Test Spring 2004

10



observations, ateacher mid-point interview, ateacher post-program interview, and areview of
student work and teacher-crested materids. All interviews were conducted individudly.

Theinitid teacher survey and teachers initia review of pilot materias were conducted during
the teacher “kick-off” meeting at the beginning of the pilot test. The primary focus of the initid
teacher survey was to obtain background information on the teachers concerning their current
approaches, attitudes, and classroom practices surrounding science indruction, and their
assessment of thelr current science text. A brief discusson of these issues was held following
teachers completion of their surveys. The second part of the meeting was devoted to teachers
initid review of S pilot materials. Teachersfirst reviewed the student edition, and recorded
perceived strengths and weaknesses on a response form, and then followed a smilar procedure
when reviewing the teacher’ s edition. A brief discusson of teachers reactions to each booklet
followed. The meeting concluded with the evauator explaining the guideines and requested
time frame for the pilot test.

The classroom observations and teacher mid- point interview were conducted roughly three
weeks after the beginning of thefield test. Each teacher was observed for asingle class on,
that lasted gpproximatdly 45 minutesto an hour. Close-to-verbatim notes of the classroom
sessons were recorded by hand for the session by the evaluator. Following each observation, the
evauator interviewed each teacher for roughly 45 minutes, to learn about the teacher’ s reactions
and reflections upon the lesson they had just taught, and reactions to the SF plot activities and
lessons they had done to date.

Throughout the field test, teachers kept an activity log of pilot materids, and collected samples
of student work and additional materias that that teachers crested, or used, in conjunction with
this solar system unit.  These logs and classroom materids were submitted to the evaluaion
team prior to the conduct of the final teacher interview.

The fina teacher interviews were conducted shortly after each teacher completed using the pilot
unit, and were typicaly one hour in length. During the interview, both teacher and evauator
fredy referred to the actud student and teacher editions, the activity logs, and any additiond
materials teachers had used with their gudents.  Both mid-point and find interviews were
audiotaped and later transcribed for anadysis.

The primary research focus of both the field test instruments and subsequent data analysis was an

investigation of teachers responses to the SF Science materids, with a particular emphasis on its
new core features of scaffolded inquiry, hands-on investigations, and the integration of reading.
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Il. Teacher Profiles

Primary goals of science teaching

During theinitid teacher meeting, teachers were asked what they saw as the most important
thing they wished students to get from science in their classrooms.  Teachers most commonly
mentioned three different themes: 1) indtilling alove or interest in science; 2) becoming aware
of sciencein the world around them, and 3) experiencing hands-on experiments and process
skills and inquiry, with four of the seven teachers making such points.  As one teacher
expressed: “The most important thing for students are to become aware of the world around
them, develop alove of science, and know how to investigate, set-up an experiment and collect
data” Only two teachers specificaly mentioned knowledge of science curriculum areas or
science content per se as ateaching god.

Teachers conveyed asimilar set of educationa vaues for science learning when asked to rate
the importance of various teaching approaches to science, on aten-point scae (1 ="not a dl
important” to 10 = “extremely important.”) As shown in Table 1, teachers strongly voiced the
great importance of students seeing a connection between science and the red world, and
students assuming an active role in posing scientific questions, collecting and anayzing data,
discussing and interpreting results from investigations, and conducting hands-on investigations.
Teachers were a'so positive about connections between science and other curriculum aress, use
of hands-on science models and students designing their own investigations, and students writing
about science. The teaching techniques that were rated lowest in importance were more teacher-
directed and |ess active techniques utilizing textbooks, such as teacher-led demongirations,
teacher-led discussions of materias read in textbooks, and class time spent reading science
content in textbooks.

Table 1. Importance of various teaching approachesto teaching of science
(20 point rating scale; 1 = not at al important; 10 = extremely important)

How important isit to have: “5" [ “6” | “7" | “8" | “9” | “10" | Range | Avg.
Rating
Connection between science and the 7 | All 10
real world 10s
Students posing scientific questions @D | 6 [9-10 | 9.86
Collecting & analyzing data @D | 6 [9-10 | 9.86
Students discussing and inter preting @1 G [9-10 (971
results from investigations
Connectionsbetween scienceand other @ |G [9-10 971
curriculum areas
Hands on investigations @@ |®B |8-10 |95
Use of hands-on models of scientific @ [ @ B |[7-10 (929
concepts and principles
Students designing their own @) @@ |[7-10 929
investigations
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Students writing about science @1@ ]| @ [8-10|914
Students doing independent resear ch @) 4| (@ [6-10 | 886
involving written sources (library,

inter net)

Use of authentic scientific phenomena, @ | O 4 |7-10 | 886
objects and situations

Studentsmaking science presentations @DIEAI@|@ [7-10 871
Teacher-led demonstrations @) @D | @ 4 |5-10 | 857
Teacher-led discussion of materials @ @1@® | @ |5-10 857
read in textbook

Class time spent reading science @ 4 @@ |[5-10 | 743
content in textbook

(n=7)

Biggest challenges as science teachers

Teachers reported that their biggest chalenge as a science teacher was time, with four of the
seven teachers mentioning that they did not have as much time as they would like to devote to
hands-on inquiry gpproaches to science (eg., “My biggest chdlenge is minutesin aday to set up
the invedtigative/explorative agpects of the lessons, and aso the time for students to adequately
explore’). The next commonly expressed chalenge concerned materids, and the supplies,
equipment and space needed for hands-on investigations (3 out of 7 teachers) As one teacher
expressed, “Thereis not enough time in the schedule or enough space. . . Science takes planning,
clean up, and it takes many hours.” One teacher dso mentioned achalenge being “keeping
current, “up to date” on new discoveries.”

Time devoted to teaching core subjects

The teachers reported devoting less time to teaching science each week compared with
reading/language arts and mathematics, which they taught daily. Teachersranged in teaching
science from two times aweek to five times aweek, on an average of alittle over 45 minutes per
classsesson (Table2). On average, teachers reported spending comparable amounts of time on
science and on socia studies.

Table2: Amount of time each week devoted to teaching in core subject areas

Subject

Ave. # of days per wk

Avg. # of mins. per day

Reading/L anguage arts

5 days/week (daily)

88 minutes

(Range=All 5's) (Range: 50-120 mins)
Math 5 days/week (daily) 67 minutes

(Range=All 5'9) (Range: 45 —90 mins.)
Science 4 days/week 47 minutes

(Range = 2-5) (Range: 40 — 53 min.)
Social Studies 4 days/week 50 minutes

(Range = 2-5) (Range: 40-70 mins.)
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Hands-on investigations and textbooks; connection between science
and literacy

The mgority of the teachers (6 out of 7) said that they had studentsinvolved in hands-on

investigations quite regularly, a least every 3-5 class sessions. Textbook use was a bit more

varied across the teachers, with teachers about evenly divided about whether they used their
textbooks dmost al sessons, every 3-5 sessions, or every 6-8 sessons

Table 3: Frequency of using hands-on investigations vs. textbooks

All/almost Every3-5 | Every6-8 | Evay9-12 | “Other”
all sessions | sessions sessions sessions

“How regularly do you have |1 4 1 0 1
studentsinvolved in hands-on “every 2-3
investigationsin your science sessions’
class?”

“In the past four weeks, how | 3 2 2 0

often did you use your
textbook materials?

When asked why they thought hands-on investigations were important in their science classes,
severd teachers mentioned that “ children develop a deeper understanding with hands-on
experiences,” and “hands-on activities make the words in a book make more sense” Another
added that “many kids don't like to read through textbooks.”

One teacher dso emphasized the importance of sdlecting worthwhile, thoughtful hands-on
experiences, snce “it’s a chalenge to stop science projects from being used as just an art project.
Science needs to be as respected as reading.”

Teachers believed that it was important to use science as an opportunity to address reading and
writing, yet felt that they were only moderately successful at doing o, at present. (Tables 4aand
4b).

Tables4a and 4b: Importance and satisfaction ratings of using science to addressliteracy
skills

How important isit to: “5 |“6” |“7" | “8 [“9” | “10” | Range | Avg.

Use science as an opportunity to @) @) 5) 6-10 9.14
addressreading, writing and other
literacy skillsfor students?

(10 point rating scale; 1 = not at all important; 10 = extremely important)

How successful doyou feel you’vebeen | “5” | “6” | “7” | “8" | “9” | “10” | Range | Avg.

Using science as an opportunity to @ 1@ | O [@® @ 6-10 757
addressreading, writing and other
literacy skillsfor students?

(10 point rating scale; 1 = not at all successful; 10 = extremely successfu

4
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As one teacher expressed, “At the dementary level, sudents are initidly interested in science but
then they are beaten down by reading. We have to foster excitement; keep the fear [of science]
from developing.”

The West Virginiateachersindicated that there was aWest Virginialaw that required at least
50% hands-on activities in science, and described themselves spending at least close to hdlf their
time on hands-on activities. They aso stated that there was a state-wide mandate to use writing
in every subject.

Influence of standardized testing

In Charleston, WV, the teachers reported that standardized testing in science began in the third
grade, and that students were tested in science in the third, fourth, and fifth grades. The
Philadd phia teachers reported that standardized testing began in their schoal at the first or
second grade.

Teachersfdt that their science indruction was moderately influenced by what istested in
Standardized tests.

Table5: Influence of standardized testing on scienceinstruction

“ 5” “ 6” “ 7” ] 8!! “ 9” “ 10!1 Range Avg.

Towhat extent doyou seeyour science | (1) | (2 3 @ 510 7.29
instruction being influenced by what is
tested in standardized tests.

(10 point rating scale; 1 = not at al influenced; 10 = extremely influenced)

The West Virginiateachers dso described the ways in which the tandardized tests are
prioritizing what content and topics are covered in the curriculum.
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lll. Initial Critique of Current and Pilot Textbooks

Teacher views on current textbook

As mentioned above, al four WV teachers were current users of Harcourt Brace science texts,
while one Philaddphiawas aformer user of Harcourt.  When asked to describe the Harcourt
textbook features they liked best, each of the teachers mentioned a different feature. Responses
included: the science investigations, the subject and resources, the usable layout of materids, the
teacher-friendly guide, and the illustrations/diagrams that made things clear to students.

Teachers dso described liking the science kits and the videos, and the fact that the curriculum is
correlated with STATOtest.  Teachers were more Similar in their descriptions of what textbook
features they liked least, with three of the four teachers mentioning that the chapters were too
detailed, the length of the chapters were too long, and that the terminology (i.e., readability) was
too hard for many students. Teachers also commented on the Szegble “heft” and weight of the
materids, and not liking the tests featured in the textbook.

For the two Philade phia teachers who primarily used the Holt Reinhart and Wington text,
teachers mentioned liking the content and teacher resources. Featuresthey didiked varied. One
teacher fdt that the text did not have enough content information, its pictures did not pertain to
content, and that the inquiry lesson involved materids that are not teacher friendly and difficult

to obtain or maintain (e.g., earthworms, acid.) The second teacher mentioned that the pictures
needed to be multicultural, and that the fonts could be larger, given her visudly impaired
students.

Initial review of SF pilot materials

The sacond half of the initid teacher meeting was devoted to teachers quickly reviewing the SF
pilot materids, and to learn of their initid impressons. Teachers were firgt asked to review the
student edition, and write what they regarded as its most important strengths and weaknesses.
The teachers were then asked to review the teacher edition, and write down the strengths and
weeknesses of those materids.  Following their written reviews, the teachers then discussed
their reactions as a group with the evauator.

Review of SF student edition:

Teachers were highly postivein their initid review of the SF pilot materids. Firgt and foremod,
the teachers commented on the good graphics and illustrations of the sudent materids, with all
seven teachers commenting on this festure.

Four teachers noted the good readability of thetext, itsuse of graphic organizers, and its
connection to math and other subjects Three teachers noted the lesson checkpoints and the
incorporation of writing.

Regarding the lab activities, two teachers noted how the materials for experiments can be
produced by teachers, while two others either mentioned liking the “lab zone’ or that the directed
inquiry lessons seemed interesting.

Thetest prep, the take home activity, theincduson of technology, and the Build Background

section were each noted by two teachers. A variety of other features (e.g., objectives, take home
activity, career section, highlight of key concepts) were noted by only oneindividud.
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In their group discusson of the materids, teachers mentioned liking the easy flow of the
materids, and the good visud illugrations.

As one teacher expressed, “| like the reading skills. The pages are not so cluttered — everything
isfocused. Ranger Rick is[too] busy — something in this corner, something there, etc. Thistype
of format is easier for ADA/ADHD kids... The visuas are good because they assume that the
kids can read the lab and do it, but also the guided inquiry shows what is needed, even for an
incluson student.”

Regarding problems with the materias, teachers identified few weaknesses upon this quick,
initid review. Three of the four WV teachers noted the potentia time to set up experiments. The
Philadel phia teachers focused more on problems with the breadth or depth of the materids:

Very broad lesson. Lesson 1 contains 9 planets plus different characteristics to explain
solar system.

Science process skills.

Do you access existing knowledge? Questions could be more challenging. Making just
inferences? Hypotheses could be used more.

In their review of the two- page spreads devoted to the two lab activities during the group
discussion, teachers mentioned liking the clear step-by-step ingtructions, the fact they dready
have many of the materids, and that the experiment involves sudents making inferences and
followedthe 5E's.  One teacher asserted that the amount of time indicated for the moon box
activity (30 minutes) underestimated the time likely to be involved.

Review of SF teacher edition

Teachers were dso very positive in ther initid impressons of the Teacher Edition. When asked
to note its most important strengths, a number of teachers focused on specid assessment and
Sudent learning features, with five teachers noting the Diagnostic check feature, and four noting
the Science Misconception feature.

Three teachers noted the concept mapping and graphic organizers, theincluson of technology
and internet Stes, and the provision of the toll-free number.

Two teachers noted the differentiated instruction, the leveled readers, the quick teaching plan,
and the professional development festure.

Regarding the hands-on investigations, two teachers said they liked the clear list of materids
needed for each inquiry activity, and while one mentioned the step- by-step instructions provided.
One teacher indicated that she particularly liked the “think about it questions’, the essentid
question, and the fact that the types of inquiry (directed, guided) were broken down for teachers.

Teachers views on the weaknesses of the Teachers Edition were somewhat smilar to their
reactions to the Student Edition. Two teachers noted the time element, while one expressed a
concern about not getting al the materials needed. One teacher noted that a good dedl of other
resources (e.g., internet, books, library) were needed to cover the topics addressed, while another
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noted a possble editing error in the materids (the term “Essentid Question” should be used
ingtead of the term “Build Background” as the key question on page 514.)
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V. Classroom Implementation of Pilot Materials

As noted earlier, teachers in both digtricts were given a Sx-week time frame in which to use the
pilot materids. Teachers were encouraged to use the materids as they saw fit, and could adapt
or supplement the materidsif they felt it would better help their students learn about the solar
system.

For the actua classroom implementation, teachers chose to devote atotal of eleven class
Sessons, on average, to using the SF pilot materids (range 5-16 sessons). On average, they
used the materials across a four-week period (range 3 - 7 weeks).

When asked how much of the student pilot materials they used, six of the seven teachers reported
that they used “alot” (i.e., three quarters of the materials or more), while one teacher reported
usng “some’ (between ahdf and three quarters of the materias) One of the Sx teacherswho
reported using “alot”, in fact only used the materiads with her sudents for atotd of five class
sessions. (This teacher was a science specidist who met only weekly with her class, and the five
class sessions were the maximum amount of time she felt she could spend on it, before the

school year ended.) Presumably, her “alot” assessment pertained to how much of those
particular lessons she used (i.e., how many features and sub-activities), as opposed to the
proportion of the total student book that she used (which wereroughly — All seven teachers
reported using “alot” of the Teacher’s Edition.

All seven teechers reported adapting the materids “reatively little” Regarding their use of
additiond materids to supplement the SF unit, four of the teachers reported “rdatively little” use
of additiond materias, while three teachers reported using “some’ (1) or “alot (2) of additiona
materidls. A description of these supplementa materias, and reasons teachers felt they were
needed, are provided in alater section.

Overall Impressions and Evaluation

During thar find individud interviews, teachers were very positive in their reactions to the SF
pilot materias. When asked to rate them on ascale of 1-10 (1 =“didn’'t likeit at al;” 10 ="“I
redly liked it"), dl the teachers rated the student materias between “8” and “107, with an
average rating of 9.14. Teachers o rated highly the ways in which the curriculum materials
filled a need they had for themselves and their students, with an average rating of 9.14 (range 7-
10). All saven teachers believed that thiskind of materia adequately prepared students for
meeting their digtricts science standards and for doing well on their standardized tests.

Teachers dso rated highly the materids ease of use (average rating = 9.43; range 8-10), and its
apped for students (average rating = 9.14; range 7-10) and for teachers (average rating = 9.0;
range 7-10). Tescherswere dightly more varied in opinion about the overall educationd value
(average rating = 9.0; range 6-10).

When describing what they liked most about the materials, teachers talked about the materias

apped for students They dso felt that the materials were easily readable and comprehensible to
students. Astwo teachers described:
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They loved everything about the book. The biggest benefit was that the students were
really excited and they enjoyed science. It'snot boring or dry.

It was comfortable materia for the sudents. Thisisamakeit or break it age for the children,
and this motivates them.

Severa teachers adso described that they liked the layout of the materids, and found them to be
“very organized and very teacher friendly, and not overpowering”, and “flexible so teachers
could adapt it to what they wanted to do.” Severd teachers also mentioned that they liked the
visud illugtrations, photographs and graphics in the materids. Teachers regarded the primary
benefits of the materids being that it dlowed students to learn the basic concepts, and that it
included inter-disciplinary connections with mathematics and reading.

Teachers fet the unit mapped well onto what the curriculum they needed to cover, given their
digtricts standards and assessments. Teachers cited the unit’s coverage of the phases of the
moon, revolution, rotation, location and Sze of the planets, and dedlt with earth, motion, and the
solar system.

Regarding what they did not like about the materials, severd teachers fdt that there needed to be
more hands-on activities (“each lesson should have a hands-on activity”), and thet there needed
to be more depth of information (e.g., “the introduction to the planetsis too brief.”)

Severd teachers dso fdt that the “time limits were off”, saying that the hands-on activities took
much longer than indicated in the book. One teacher fdt that “the quick activities and diagnostic
checks were too long — and could be complete lessons by themselves”

Teachers were also asked how acceptable they felt this program would be to teachersin their
digtrict as a core science program. All seven teachers fdlt that the materials would be acceptable
to their colleagues, citing its easy readability, teacher-friendly materias, and that not
overwhelming. Assevera teachers remarked:

It would be very accepted. Even teachers who are not familiar with science can understand
this. 1t would make teachers more confident with science. It's less siress for a teacher
because it's easier to understand for everyone.

Our lead teacher saw the book and loved it. He wanted to useit. For the teachers who

are reluctant to do experiments, these are easy to do. Sometimes the materials [ other
texts ask for] can be crazy to use, like chemicals. | think everyone would like it.

| think a lot of the teachers would like it. | showed thisto the other teachers and they
thought it was user friendly.

It would be acceptable if they had the training. 1t's good that it’s a small book. It's not

an overwhelming textbook.

Three teachers made explicit comparisons with their current Harcourt Brace text, and voiced
preference for the piloted SF materids.
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| was used to the wordy and loaded down science series that we were using, but the kids
just love this (the SF pilot materials.) | felt like | needed to add to it, but | didn’t have to.

| compared this (SF) to Harcourt Brace and the Harcourt turns the teachers off. It
(Harcourt) is more of a reference book.

It’swritten so that kids can read it. The students struggle with the current book.

Regarding what kinds of teachers might find the materials more useful, versus less useful,
teachers offered a variety of views. On the positive Sde, one teacher mentioned that for
teachers who have trouble teaching science because of time, this book was easy to use and
offered sraightforward activities. Another felt that the interdisciplinary connections would spesk
well to those teachers who don’t fed they have enough time to do science. “If ateacher wants
to, they can pull in reading, math, and socid studies.” A third teacher believed that the book
offered lots of options for more experienced teachers, “because they would find more waysto
useit, such asfor ELL students. It's more adept with diverse and/or differentiated learning.”

Severd teachers fdt that the materids, while lesswordy than their current text, might have some
teachers “fed like they wanted more meet.” One aso said that the materials “are more useful for
teachers not confident about science; less for those who want lots of experiments.”  Conversdly,
one teacher said that “for those teachers who only read to their class, they wouldn't like it.”

Teachers did not believe there were many mgjor barriersto using the materids. A few
mentioned chalenges such as “not enough time to cover the materid” and “once materids get
used up, the digtrict does not have money to replace it (eg., clay).” The science specidist dso
pointed out problemswith lack of training and professiond development.

Scientific Content and Inquiry

Teachers were asked what they thought about the kinds and amount of scientific content covered
in this Earth in Space chapter. Regarding the breadth and depth of materials, five believed that
the materids had enough breadth, while two offered a more measured view: “They gavethe
basics, which isgood in atime crunch” and “1t was fine for topics that they did target. However,
there should be more detail and more descriptions”  Concerning depth, only three of the
teachers fdt that the materials had enough depth, and four felt that the materials needed more
information and more detail.

There should be more information on the planets. For the Seasons, there should be more
content. | had to supplement this lesson with ademondtration. The students redlly had
difficulty with this concept.

The book doesn’t provide enough detail; it'stoo general For example, they don’t
mention the concept of a leap year or statistics on the planets. It's more of a basic

reader...The introduction to the planetsistoo brief. The kids were hoping that they (SF)

would get more into the planets. Hopefully, the other chapterswill cover more... Also,

the book is not up to date. SF says 23 people have walked on the moon and | think there

have been more.
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It should be more in-depth. The basic information is good for the primary grades. This
ismore for a 4™ grade level. The biggest lesson was on the Moon and it needs more
detail.

Traditional science books have too much detail and this book doesn’t have enough. The
students want more...It should be more in-depth. | want a little more reading text. If
children are above reading level, thisfalls short.

It would be good to have aligt of fascinating facts for teachers to share with students.

Informa discussons with sudents in four of the classrooms we observed dso revedled that a
number of students felt the materias were too easy, and could use more and harder content.

It seems too easy; some of the stuff people already know.

| liked it, but there should be more paragraphs. They should add more information. It needs
more information as to why the earth istilted.

They should put small boxes with interesting facts: Did You Know?
The book is not hard enough; some things are fromthe third grade. | want to know more.

Six of the seven teachers used a number of the different hands-on activities festured in the pilot
materids. (The remaining teacher was a science specidist who met only once aweek with each
class of sudents, and only utilized the non+activity lessons)) Of the six teachers who used hands-
on activities, al sx used the clay/ruler and moon box activities, three (one individua tescher,

and one team of two) used the payload rocket activity, and one team of two teachers did one of
the science fair activities.

The six teachers who used the various investigetive activitiesin the pilot unit were asked to
respond to specific agpects of this set of hands-on activities. Fird, they were asked what they
thought of the intended progression of the science labs, from the directed (clay/ruler activity) to
guided (moon box) to the full inquiry experiment of the Wrap Up of unit D (the rocket launcher
experiment, and science fair options)) Four of the six teachers (dl from WV) fdt that it wasa
good progression, while the two Philade phia teachers did not regard the clay/ruler activity as

truly aninquiry:

There wasn't awhole of predictions (with the clay and ruler activity). Therewas only one
question —which bdl hit the ground first and why. Thiswas more of an observation.

The moon box was more of an experiment than the clay and ruler. The ruler could be used
more as part of an anticipatory set

Classroom observetions of students using this ruler/bal inquiry in one of the dassrooms found
that while students had fun doing the activity, they largdy anticipated what the results were
going to be. Astwo students commented:
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The experiment was too easy. We knew what was going to happen.
It was fun, but we already knew what it’ s going to be.

Five of the Sx teechersfdt that the activities were sufficiently rich and open-ended, and that the
activities adequately alowed students to dedl with prediction, data collection and andlysis, and
interpretations of results.  Five of the Sx teachers dso fdlt that the activities sufficiently
addressed the 5 E's (engage, explore, explain, evauate and extend), while one felt that the
activities were stronger a “engaging and exploring”, but not necessarily the last three E's.

Of note, four of the teachers created written activities to accompany the two lab activities, as

well as adapted the labs in other ways. These efforts appeared both to bolster the investigative
nature of the activity, and to make the connection between the activity and the real space
phenomenon more explicit.  For example, one teacher created alab report sheet for each student
tofill out in conjunction with the blay ball/ruler l1ab, by making “arecording sheet s&t up using
scientific method format.” The cover page said, “ Does Distance Matter?” (the question offered
asthe heading in the Exploreinthe SE)) Theindde pages and back cover thenfeatured a
number of questions for students to respond to:

Question: Does a planet’s distance from the Sun matter ?

Hypothesis/Prediction:
Materids. Clay, meterstick, ruler

Procedure: 1. Maketwo clay ballsthe size of golf balls.

2. Push one ball onto the end of the meterstick. Push the other ball onto the end of the
ruler.
Note: The clay balls represent the planets. The other end of the rule and meter stick
represent the Sun because the planets orbit the Sun.

3. Hold up themeterstick and therule. Placethe empty end of each against the
floor.
4. Let goboth at the sametime. Observe closely.

Conclusions. Which bal hit the ground first?

Explanation: Why did the ball on the meterstick take longer to hit the ground?

Scientific Explanation: How do you think a planet’ s distance from the Sun affects the time
needed to make one orbit?

Extend: Predict what would happen if you included aclay ball on a6” rule and a clay ball
on abroom handle in the experiment?
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(Note: New sentences added by the teacher are featured in bold. Some sentences are drawn
from the student page or TE's 5 E’s, but now appear as part of the students' recording
sheets.)

Other teachers modified the activity to increase its investigative nature by asking students to
make and record a prediction before they conducted the “ruler drop”, or asking them to conduct
three trids of the ruler drop, and record each finding in atable.

One teacher indicated that “the students didn’t understand that it was an experiment. They didn't
get the concept about distance until 1 did the demongtration.” For this demondtration, the teacher
had three students come up and pretend that they were the Sun and two planets. He then had the
two “planet students’ walk around the “sun student”, while touching their ruler or meter stick to
the“sun.” In thisway, the sudents could visudly see how the rule or meter length corresponded
to distance between the sun and planets, and was used to determine the Size and distance of the
orbit. This same teacher recommended that the clay and ruler activity should be close to the
solar System pages (SE pp. 520-521), rather than appear four pages earlier (SE p. 516).

Severd teachers mentioned that the unit was lacking supporting materias and worksheets, and
felt that it was important to include supporting worksheets. One teacher, whose classroom we
had observed doing the “bdl/ruler” inquiry, mentioned in her mid-point interview thet in
hindsight, she wished she had prepared a worksheet to accompany the lab.

“[If I wereto do it again], | would have aworksheet ready. | like the Science Journd [that |
have them keep] but sometimes they need aworksheet. They need the questionsthat I'm
asking them right in front of them. If | take the time to write the questions on the board then
they are going to belost. | even tried to photocopy this (TE — pp 516, with the miniature
worksheet drawing) and enlargeiit, but it didn’t work...

The book asks two questions, and they’ re good questions, but thefirst oneisa very
simple question: Which ball will hit the ground first? That will take a minute to answer
whereas the other question (" Infer: How do you think a planet’ s distance from the Sun
affects the time needed to make one orbit?”) is a little more in-depth. | wish therewerea
few more questions and | wish | had made up a few more questions for them myself. They
get off-task very easily, so they work well when you give them 3-5 questions.

In another classroom in which we observed this bal/ruler activity, students recorded three trids
of the “ruler drop”, and shared these findings with the whole group. However, when discussing
which ball dropped first and why, one student said that he thought it was due to the meter stick’s
greater weight, not its length (or the resulting distance of thearc.) Thus, there may need to be
more “intermediate’” questions between ones that ask for Sraight recall or observation, and the
more difficult inferentid questions.

Our observations and the teacher interviews aso found the activity to have some procedura
difficulties, such as the importance of having a angle sudent release both the ruler and meter
gtick smultaneoudy, rather than to coordinate two different sudents trying to release the sticks
a thesametime. A number of teachers so mentioned getting the color of the colored modeling
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clay dl over their hands. One of the teachers took about an hour ahead of time to prepare al the
clay bals, and stick them on the sticks

Four teachers fdt that the two activities specificaly designed for Chapter 16 (the clay bal/rule
and the moon box) offered a satisfactory number of activities for the chapter and an appropriate
ratio of hands-on activities to reading science materids, while two expressed the need for more
hands-on activities in the chapter. One WV teacher sated that WV expects 50% of a science
curriculum to feature hands-on activities, and “there should be one activity every lesson. That's
what West Virginiawill expect. The current book (Harcourt) has an activity after every lesson.”

Overall pacing, variety and flow of science activities

Our classroom observations indicated that most of the teachers utilized a thoughtful and varied
flow of activities across a class lesson, and drawing upon alogica sequence of different
activities from the SF materids. All but one teacher began the day’ s science lesson with a
review of previoudy introduced concepts and information with the whole class, with reviews
lagting anywhere between fiveto 15 minutes.  This whole group activity was then followed by
some sort of individua or small group activity (lasting between 10-15 minutes), in which
sudents either engaged in alab activity (such asthe clay bdl/ruler activity, or the “top spinner”
activity) or awriting activity.  The teachers then brought the class back together for awhole
class activity for about 10 minutes, such as reading a 2- page spread from the student book, or
student demondtration activity, or adiscussion of findings from the [ab the students just
completed. Thiswhole group activity was then followed by a second individua or smal group
activity (writing or hands-on) before the class wrapped up.

The five teachers observed engaging their classin such an dternating pattern of whole
group/smal group activity aso had fairly “interactive’ methods for students reading the SF
student materids. Approaches were quite varied, and ranged from ateacher reading the
materias outloud and frequently stopping to explain and discuss points, to having students read
independently while teachers talked with individua students, or had students record information
ontherr own. (Teachers different methods for handling students reading of materias will be
described in more detail in alater section addressing literacy and science.)

The main exception to thisinteractive, dternaing ingructiond format was a teacher who
followed a highly structured routine of having students read aoud from the textbook, with each
student taking turns to read two sentences doud at atime, before stopping to alow the next
student to read. While students began the class on in an animated fashion, and were eager to
ask lots of questions that reflected a genuine interest they had about space, the questions came
across as “off-topic” and were answered by the teacher in only a cursory fashion, sncethe main
objective of the class appeared to be the students reading of four pages of the text (SE pp. 522-
525), which was written on the blackboard at the outset of theclass.  Therewere no
opportunities to discuss the text, nor to have any extended conversation about any of the
guestions students voiced at the beginning of the sessions (e.g., “Why does air Say here?’

“What makes gravity?’ “If we could go to Pluto, would we weigh more?’) Following ther
reading aloud of the text, the teacher then read aoud five questions from the text (2 Lesson
Checkpoint questions, and three questions from the TE' s Scaffolded Questions.), which students
then answered in writing, and later check againgt the teacher’ s correct answers.
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The digtinctly different teaching approaches that we observed gppear consstent to the teachers
more generd ingtructiona styles, as evidenced by the teachers daily activity logs, and their
descriptions of lessons as conveyed during their teacher mid-point and find interviews.

Teacher reactions to individual science activities

In generd, dl of the different pilot activities received high ratings in the teechers' daily logs, in
which they rated each day’ s activities for its apped to students, and its educational vaues. The
vast mgority of activities received both the highest gpped rating of the three point scale (* Greet”
vs. “Good to OK” and “Fair to Poor” ) and the highest educationd vaue rating of the three point
scde (“highvadue” vs “moderae’ and “low” vaue) from al or most of the teachers. Thefew
exceptions were as follows.

One team of teachersfdt that the top activity (Quick Activity: Activate Prior Knowledge, TE p.
522) was low in apped, and low in educationa vaue. They fet that the tops were difficult to
make and use, and took along timeto do. Another teacher thought it looked somewhat
interesting, but decided not to use it because he viewed getting the lids together as a“long term”
effort. In contragt, one teacher thought the activity was “smple but very effective. The students
got the concept.”

The teacher team aso fdlt that the pattern of seasons portfolio (TE p. 525) was moderate in
educationd value, and was an “OK activity.” While they generdly liked it, they thought it

would take too much classtime and assigned it as a homework activity. Ancther teacher felt that
the portfolio was too smple, and chose not to useit. In contrast, another teacher rated this
activity as high in gpped and high in educationa vaue, saying thet “incorporating art and

science redly got the kids interested and excited about science.”

The guided inquiry moon box activity (SE pp. 530-531) while valued by teachers, took much
longer than the book indicated. One teacher said that while the book said it would take 20
minutes, it actualy took her two days to complete the activity. Thisteacher remarked, “ Some of
theinquiries, i.e,, the moon, were more complicated than the book seemed to makeit out to be.”
Another teacher said that he spent over an hour doing “ prep work — taping the flashlights and
putting the holesin the boxes,” and il “it took forever for the kids to cover the box in black.
The overdl activity took over an hour.”

Mogt teachers cited problems with sugpending the ping pong ball in the box, saying that ether it
wouldn't stay affixed (one teacher used tape rather than the thumbtack), while severd said that
the ping pong bal kept swinging on its thread which made observations extremdy difficult (one
team suspended the ball using a straightened paper clip to stop the swinging, and found that
worked much better.) One teacher cited that sSince the ball was opaque, it was difficult to see the
shadows on the ball, as intended, and for the students to see the smulated moon phases.  Once
the activity was assembled, however, severd teachers mentioned how much the students enjoyed
the project. “The kidswere so excited. Even after the 45-minute lesson, the kids till wanted to
look at the boxes.”

The three teachers (one individua teacher, and one team of two) who used the Full Inquiry
Payload Rocket activity (excerpted from the Wrap Up for Unit D) were positive about the
activity. “It redly demongtrated the effects of payload. It was greet; the paperclipsredly
worked well.” The only complaint concerned that “the holes in the plastic bag kept getting too
big”, so one teacher put duct tape on the end of the baggie, and then put aholethroughit. A
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fourth teacher who did not have time to use the Payload Rocket activity, expressed the clear
apped it have for students. “One boy was so disappointed that we didn’t do the rocket
experiment that | wrote out the directions for him to do at home.”

Difficult science concepts and need for student demonstrations and
activities

Most of the teachers commented on the difficulty of some of the science concepts featured in the
unit, and the importance not only of good illusgtrations and text, but the need for additiond

sudent demongtrations and activities. This seemed particularly important given the inherently
physical and spatia nature of many of the unit’s key scientific concepts (e.g., rotation,

revolution, orbit, and the movement of the earth, moon and planets, in relationship to the sun),
coupled with the near impossibility of watching the actud scientific phenomena take place (short
of time-1apse video photography from space.)

The concept of the near side of the moon and the far side of the moon —my students had
difficulty comprehending this concept.

Sudents had a very difficult time grasping the concept that the moon rotates at the same
rateit revolves. Teachersneed a list of activitiesto get thisidea across.

For the seasons, there should be more content. | had to supplement this lesson with a
demonstration. The students really had difficulty with this concept.

Severd teachers mentioned that the students hed particular difficulty with oneillustration (SE p.
525), which attempted to explain the seasons.

Yesterday we went into the seasons. They got the tilt, but you know something that was
confusing, for some reasons the students had trouble with this drawing. They just
couldn’t visualize it; even some of the better students had trouble. When were showing,
on June 21%, and we talked about if the North Pole was slanted towards the sun, that’s
when you have your summer. But they said, “ ook where we are — herein the dark. For
some reason, that little yellow dot confused them.

Four of the teachers utilized a number of additiona student demondtrations and activities to
model some of the different scientific concepts. One teacher, who frequently supplemented the
pilot materids with additiona activities and materids, engaged her sudentsin at least four such
Sudent activities. In“All in One Year’, students place brightly colored pogt-it note on aglobe
to mark their state’ s location, and held the earth at about a 23 degree tilt. One student stands at
the center of the class holding allit flashlight to represent the sun, while another child walksin a
counterclockwise orbit around the sun, turning the globe in a counterclockwise direction as he
walks (to represent the passing of days.) The“Sun” isingructed to shineitslight on the globe as
the earth student circles her, and it is pointed out that it takes 365 days (one year) to complete
this orbit.

In another activity, students played aversion of “Simon Says’ cdled “ Sun Says’ where each
child is asked to walk around higher desk when asked to “ Revolve’, vs. turn in place when
asked to “Rotate.” Studentsin this classroom aso engaged in a number of other demondtration
activities throughout the pilot test, including role playing activities to convey the moon’s motion
and why we only see one side of the moon, and the moon’s phases.
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It should be noted that the TE did feature three places where students do a “role playing”
activity. Inone (TE p. 518) students smply stand in arow to show the order of the planetsin
descending size (from largest to biggest), and in another (TE p. 526), two students stand apart
holding a basketbal and atennisball to estimate the scaled distance between the earth and the
moon (with these objects, the scale would be about 24 feet). A third activity isfeatured asan
example of ademondration under a Science Misconception (TE p.515), concerning revolution
vs. rotation. In this example, however, the teacher directions seem to emphasize the child’s
moving in an dliptica path around the sun to show arevolution, versus a sudent turning in a
circle as he moves around the Sun to show arotation. A possible advantage of the “Sun Says’
activity isthat it Imply isolates and contrasts rotation vs. revolution. This can then by followed
up with an activity such as“All in One Year”, which combines the earth’s revolution around the
sun with rotation, with the pogt-it note and flashlight making clearer the waysin which rotation
contributes to day and night.

Science assessments

Teachers were generally positive about the materials features addressing assessment (lesson
checkpoints, Chapter 16 Review and Test Prep.) There were two main concerns that were raised.
Fird, teachers felt they needed more and “ deeper” lesson check point questions and scaffolded
questions so that they were more than recall questions. 1t should aso be noted that the sample
answers were often single verbatim phrases from the text.

In one classroom, we observed how ateacher had students record the scaffolded questions and
then were asked to write down the answers. Asawhole group, the teacher then read each
guestion doud and proceeded to announce the book’ s answer, after which he caled upon
individua studentsto read aloud what they had written, to see if students had gotten the answer
correct.  Thus, rather than have the students firgt offer their answers and hold a possible
discusson to arrive at acorrect idea, it resembled more of a“here sthe correct answer. What
did you get?’ interaction. Furthermore, students at times expressed a number of incorrect
responses and misconceptions, but the teacher did not use this as an opportunity to discusstheir
ideas, nor correct their misconceptions.  Thus, teachers may need greater assistance and support
in the teechers guide and training to grasp that there is a possible range of ways students might
express a correct idea, and to learn how to guide adiscussion to better understand students
current conceptions and misconceptions, and to lead them to a clearer understanding of the
concept a hand.

Second, teachers noted some problems with the Chapter 16 review, noting that there were
inconggtencies in terms and content (i.e.,, terms and ideas in the test did not match those given
earlier in the text content). For example, one test item focused on “inner and outer planets’,
athough those terms were not used in the materials students read, while another question dedlt
with “light and temperature patterns’, wheress earlier the students mainly were presented content
on day/night and seasons. Similarly, there is no discussion of “layer of gases’ featured in Test
Problem #4. Teachers dso noted that some test items, such as those in the Process Skills, were
ggnificantly harder than others.  Also, teachers felt that a“modd building” task involving
materias, such asfor Problem #13, was difficult logistically.

A few teachers created their own assessments, or used ones from other curricula. One teacher
primarily adapted the Chapter 16 test, including adding some clearly-worded essay questions
focusing on key concepts (e.g., “What causes day and night?” “Why does Earth have seasons?’)
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This teacher also recommended the need for more worksheets, and for there to be an evduation
of some kind after every few lessons, rather than only at the end of the chapter.

Another teacher used a“ Sun-Earth Survey” from the GEMS unit (The Red Reasons for Season).
The three items featured were quite different in format than those offered in the SF materids,
and are worth noting. Two items were multiple choice, but festured visud, diagrammatic
choices, in keegping with the ideas being tested. One item asked “Which of the four drawings do
you think best shows the shape of Earth’s orbit around the Sun? (The view istop down.) The
four choices showed: two circular orbits (Choice A: one in which the sun was in the center, and
Choice B: onein which the sun was towards the | eft center of the “circle”), and two dliptica
orbits (Choice C: one in which the sun was in the center of the dlipse, and Choice D: onein
which the sun was towards the left center of the dlipse) Thus, thisvisud multiple choiceitem
focused on students understanding not only of the dliptica vs. circular orbit, but of the relative
placement of the sun within that orbit.

The second item focused on both the size and distance of the Earth and Sun, but dso included

information about the moon aswell. The question asked “ Which is the best drawing to show the

sizes and distances between the Earth and the Sun?”

Choice A: Picture showing the Earth asa 1/4” circle, the moon asan 1/8” circle two
inches away from the Earth, and the Sun asa 1/2” circle 6 inches away from the Earth.

Choice B: Picture showing the Earth asa 1/8” circle, the moon asan 1/8” circle oneinch
away from the Earth, and the Sun asa 1/2” circle 6.5 inches away from the Earth.

Choice C: Picture showsthe Earth asa* pin-head Sz€’ circle, the moon as an even
smaller dot 3/4” away from the Earth, and acircular outline of the sun at the right hand margin of
the page, with alabd “ Sun is about 11 page widths away.”

Thethird item, presented only in text, poses students a question with possible multiple solutions,
and plausible information included in options.

“Why do you think it is hotter in the United States in June than in December? Cirdledl that
are correct.

A. Because the Sunitsdf gives off more heat and light energy in June and lessin
December.

B. Becausethe Earth isdoser to the Sun in June, and farther away from the Suniin

December.

Because the United States is closer to the Sun in June, and farther from the Sunin

December.

Because the United States is facing more toward the Sun in June and away from the Sun

in December.

Because the Sun gets higher in the sky in June, so its rays are more concentrated on the

ground.

Because the Moon blocks out the Sun more in December.

Because in the United States, there are more hours of daylight in June than in December.

o 0O

m

@m

Thus, the GEMS te<t, while short and clearly structured with multiple choice options, offered
more substantive questions and responses than the SF' s more vocabul ary- oriented
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comprehenson questions, and at the sametime, in amore straightforward structured mamer
than SF’ s open-ended “Explain Concepts’ and “Process Skills’ text items. The GEM items,
through their use of visuds, dso more clearly targeted the visua and spatid nature of the key
concepts in the Earth and Space unit. 1t seems worthwhile to have the SF testsinclude more
visud, aswell as more complex multiple choice/structured test itemsin their worksheets and
end-of-chapter and end- of-unit tests.

Integration of Science with Reading and Writing

Instructional methods of engaging students with textbook materials

Collectively, thefield test teachers displayed a diverse range of ingructiona methods of having
students engage in the written pilot textbook materias, as evidenced by our classroom
observations and teacher interviews. Of the four West Virginia5" grade teachers, one teacher
read the textbook pages aloud as students silently read aong, and stopped frequently to discuss,
explain, or ask questions about the text sudents were reading. The team of two teachers
engaged their sudentsin what they caled “guided reading” — having students read pages sllently
to themsalves, as the teachers circulated around the room, and asked questions of students to
“make sure they were understanding.” The fourth West Virginiateacher adopted a highly
structured “traditiond” approach of reading ingtruction, and had students take turns reading
aoud to the whole class, in which a student would read two sentences aoud to the class, before
stopping and having another student resuming reading his’her two sentences, etc. Discussion of
the text was limited largely to a short question and answer formet at the end of the reading
passage, with the teacher’ s questions primarily drawn verbatim from the teachers guide.

The two Philade phia teachers adopted more independent reading approaches with their classes,
aswel as more closdy integrated writing into the process.  One teacher had the students break
into small guided reading groups, in which each group could decide whether they wished to read
silently, have one person read out loud, or take turns reading out loud. After reading two pages,
the group was asked to come up with five questions, and “the groups switched off developing the
questions and then answered them.” The second teacher gave students a structured chart of the
planetsto fill out, and asked them to read the pages on the planets and to take down notes of
information they had read.

Readability of text

Regarding the readability of the written text, Sx of the seven teachers fdt that the readability
leve was ‘judt right”. Teacher commentsincluded:

It was appropriate. It was chalenging for some, and easy for others.

My class ranged froma 3" grade reading level to an 8" grade. | had a lot more students
reading, even those that have never read out loud before.

| have |EP students and they didn’t struggle with the reading.

The teacher who read the text aloud to the students indicated, “ It is much easier to read than the
current book. I might consider letting the kidsread it [ by themselves.]”
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One of the sixth grade teachers felt it was “too easy,” saying “My students range from 4™ to a 7"
grade reading level. The vocabulary words aretoo smple. They aready know what most of the
words mean. It talks about the atmosphere but doesn’t say what it’s made of.”

Ininforma discussions with students held during the classroom visit to four of the classrooms,
students expressed to the evauator varying opinions regarding readability. Aswith the teechers,
sudentsin each of the classes varied as to whether they fdt the text was “judt right” or “too
easy”, with respect to both readability and content. Several also made some suggestions asto
additional features (e.g., aglossary, word lists of important terms) they would like.

Table6: Students Viewson the Pilot Materials Readability

Appropriate Level Too Easy

| can understand it better; it's It needs longer paragraphs with more facts.
explained better.

It was easy, the other book wastoo | It’seasier to understand than our other book (the Harcourt
hard. text), but | was bored with a few of the lessons. The moon
was interesting, but it could have been harder.

Itseasytoread. Thewordsare || would like alist up front of important words. [Also]on
small. the tilt, there was only one paragraph.

| liketo read it; it’s interesting. There should be more words highlighted.

| like the definitions and pictures | Our old book explained thewords. It had adictionary in
the back. This one should have dictionary.

The integration of reading with science

Teachers were asked what they thought about the unit's design which intended to integrate
reading indruction with the science materias, and whether they found the gpproach worthwhile
and effective.  All seven teachers were positive about this approach.  One teacher expressed
how important it was, given didtrict initiatives and pressure to focus on reading and mathematics,
to the exclusion of science.

It fits right in with our digtrict, which requires reading in science and math. Right now, there
isamovement in our digtrict to delay science until middle school and focus on reading and
math. 1t didn’t pass, but it's out there.

Most of the teachers specifically mentioned liking and using the KWL Chart:

| used the KWL Chart. The“ What | want to Know” - most of what students wanted to
know was covered in the book.

| like the KWL chart and the Graphic organizer. They set things up well for the students.

The KWL chart was great. They realized they know more than they expected....I didn’'t
think they would know a lot about certain things but especially when it came to satellites,
they mentioned cell phones and radio signals. They were telling me alot more than |
thought they knew... They can use this (KWL chart) in other subjects aswell.

| like the fact that they did the KWL and then reviewed the concepts as well as showed the
pictures of the vocab words. | had the kids draw the axis, elliptical and rotation, and
revolution.
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Individua teachers remarked liking different aspects of the materias, such as the extended
vocabulary, the bold highlighted vocabulary terms, and the visud preview of key terms, and the
scaffolded questions.

Individua teachers aso recommended that certain features be improved such as better and more
check point questions, and the need for more reading materias.

| didn’t like the checkpoint questions. They were too broad. There should be more
guestions. A Checkpoint Question should dissect the material and these didn’t.

The recall questions weretoo easy. They don’t make them think.

| wished that they had added more Checkpoint questions. | would put the Scaffolded
guestions in the student book [rather than just have themin the TE.]

They need to add more reading. There might be more useful information in the worksheets.

Five of the seven teechersindicated that they felt that the inclusion of reading ingtruction
techniques enhanced their effectiveness of teaching science to students.

It gives them information that they didn’t know. Example: In the extend for axis and
rotation, we discussed the many uses for satellites.

To infer, predict, and model — we use these things in other subjects. 1’'m going to use this
format in my reading class.

It enhanced my effectiveness. It helped the students under stand what they were reading.
| liked that the strategies are the same as are used in English class.

One teacher felt that the reading ingtruction techniques did not detract from her science practice
but smply did not make too much of a difference, indicating thet if she didn’t like the particular
the prompts or questions, she smply added her own questions.

Writing

Teachers were asked what they thought of the various writing assgnments featured in the student
edition or suggested in the Teacher’s Edition. All seven teachers were generaly positive,
athough severd voiced that there should be more writing.  All seven of the teachers created
their own additiond writing assgnments that they used in conjunction with the pilot materials.
Severd teachers had students keep science journals, in which students wrote avariety of things
concerning the materids they had read, and activities or |abs they performed:

With the Clay Ball, | had the students write down the 5 E’'s. With the shoebox, | had the
students compl ete the chart.

[For the labs, my students wrote] predictions, inference, observations, and conclusions.
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With each experiment, | had the students write their prediction, hypothes's, summary, results,
and write a paragraph on them.

We did a science journal. They wrote about what they observed, what they learned, and
if they had any questions. [For the “ observe the moon” activity], they had to write an
explanation to 5 year olds explaining the phases of the moon.

My students kept a journal and wrote about the KWL, facts and inferences, and writing
about recall.

One teacher dso incorporated a number of additiond creetive writing assgnmentsinto this solar
system unit.  For example, the teacher had an assgnment titled “Far Out Chores’, in which
sudentsfill out a 3-columned chart of different chores and first describes how that choreis done
on earth, and then to briefly describe how they think that chore is done on the International Space
Station. Once they have completed the chart, they “can find out the truth by reading dl about it”,
in awritten passage that the teacher then gives students. Chores festured common “kid- like’
chores, such as“make bed,” “take out trash,” “set table,” “make dinner,” and “wash dishes”

This same teecher dso included two interesting creative writing assgnments. a“Postcards from
Space’ research assgnment (that augments the descriptive writing assgnment about being on
the moon featured on SE p. 535), and a“The Right Stuff” persona essay on what it meansto be
an astronaut. Both assgnments are festured below.

Postcards From Space

Directions: Imagine you're on vacation in space (for instance, soaking up
solar rays on Venus, roping arocky ride on an asteroid, or spelunking on a
cavernous moon). Research the location and imagine what it would be like to
vacation there. Write a postcard to afriend expressing your feelings and
insights about your vacation. Please add a stamp and a postmark for an
authentic look. Then flip over the postcard and add an illustration of your
intergalactic destination.

The Right Stuff

What does it mean to have the “right stuff” to be an astronaut? You areto
write one or two paragraphs about one or more of the questions below.

Would | make a good astronaut? Why or why not?

What qualities do | possess that show | have the right stuff to become
an astronaut?

Isthere aNASA career that appeals to me? Which one and why?
What would | like to achieve if | became an astronaut?

Is there another career for which | think | have the right stuff? What is
it?

Scott Foresman Science Field Test Spring 2004 33



The teacher’ s writing handouts were nicely illustrated with gppeding, colorful graphics and
fonts, which made the writing assgnments seem fun and inviting to sudents.  The postcard
assgnment aso featured as one of the illustrations an example of a postcard that the teacher had
written, to provide a good written model of what she was encouraging in the assgnment.  This
teacher also had another supplemental group writing and art activity, in which students worked
in groupsto cregte a“poster travel brochure” as atravel agency in charge of promoting its
assigned plandt.

In kegping with this focus on more open-ended creative writing, this teacher, and severd others,
aso mentioned that they like the poetry assgnment (TE p. 520) featured in the Teacher's
Edition.

The team of two teachers dso mentioned liking the descriptive writing in the unit. A third
teacher aso extended the materials into his sudents spelling, and drew from termsin the pilot
materids to be part of the sudents spelling ligts.

Cross-disciplinary connections

Math: A number of teachers commented on liking the incorporation of a mathemetics
activity in the pilot materids. One of the teachers extended the “ dog weight” activity (SE p.
532-533) by having students figure out their own weights on the different planets. Another
teacher indicated that her sudents did not find the “dog weight” activity very interesting until
she sent them home with the homework assgnment involving the food cans. “ [Then| they
redly enjoyed the activity.”

One teacher requested that the unit involve more math than it currently did. For example, he
noted interesting math chalenges concerning the conversion of years and days for planets (i.e.,
how some planet orbits are stated in terms of earth days, while others are sated in terms of earth
years). Thisteacher aso took the time to e aborate upon astronomica units during the class that
we observed.

One of the teachers who incorporated a number of additional supplemental materialsin her
teaching of the solar system uttilized three additiona work sheets focusing on mathematics,
produced by the Education Center, Inc. One sheet called “You Look Y oung for You Age’ had
Sudents figure out their age in years, for the nine planets (age in years x 365 days/number of
daysin one year on Mercury, etc.) A second sheet, “The Weight of the Worlds’ had students
complete achart to figure out their weight on the different planets.  The third sheet had two
different parts. “Moon Mah” fegtured alist of facts about the moon, in which akey
mathematica figure was missng, and three multiple choice options were given. (eg., “The
moon isapproximatdy _ milesfrom the earth.” (2,400; 24,000; 240,000). After filling out
the items, students are encouraged to check encyclopedias and other references to seeif their
answers make sense. Part 11 of the sheet was cdlled “Fly Meto the Moon.” Using a caculator,
students are asked to figure out how long it would take them to walk to the moon, if they could
walk to the moon. Students are given a chart with various methods of travd (e.g., walking,
jogging, bicycle, automobile, passenger jet, Apollo space craft) and their respective speedsin
mph, and are asked to figure out how many hours and days it would take to go to the moon via
those different modes of travel.

It isworth noting that neither of the two hands-on investigations featured in Chapter 16 (the
claybdl/rule activity, and the moon box) featured any data collection, measurement or andysis
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that involved any mathematics. It was only with the third Payload Rocket |ab in which
mathematics was involved in terms of payload (number of paper clips) and measured distance.

Socid Studies. Severd teachers mentioned skipping the one featured socid studies
activity on the invention of time zones (SE 523) but mainly said it was due to time congrants,
rather than lack of interest or gppropriateness. A number of teachers described how they did
like using the map for the “You are There’ activity (SE p. 518) that illustrated how quickly one
is rushing through space, given the earth’s movement. One teacher commented that the “class
was amazed by this quick activity — great way to hook the class.” Another teacher indicated how
hard it was for students to grasp the sense of distance, saying, “ The students were confused about
the 1,200 miles. They have no concept of how far that is. | wastrying to figure out away to
explainit. | got the map and the yardstick out. Where else can you go in one second. We were
doubling it, and add meth into it, trying to determine how far you would go in 4 seconds...Even
with this, they dill didn't get it, and | thought they would. | think it might have even made them
more confused. | think it's the students' background with looking & maps; they’ re not familiar
with maps.”

Another teacher showed the distance from Miami to Los Angdes with a piece of dring, as
indructed in the TE, and relaed it to something familiar to students — speed traveling in acar,

and explained how many days at 70 mph it would take to get there by car. He then extended the
use of the magp and world geography by having students “take different sarting pointsin the
world and put the first part of the string on say, Iceland. The second part of the string, we asked
where we could go in two minutes? We can go dl the way to China. They were just mind

boggled.”

Technology: A number of teachers mentioned liking the opportunities to use technology
inthe unit. One teacher commented that she had tried to pull up one of the internet links listed
in the pilot materids, but found that it wasn't active. Three of the teachers mentioned that they
were having students use the Internet to obtain more information on the planets, with sudentsin
one classroom using Powerpoint to prepare a presentation.  One teacher said he was drawing
extengvdy from aste cdled “ Starchild” for a number of supplementd activities and
informetion.

A few of the teachers mentioned using videos in conjunction with the pilot materids. These

videos included Eyewitness Video: The Planets Magic School Bus: Lost in Space and Read
Science: Earth by McGraw Hill.
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V. Summary of Findings and Recommendations

Findings
In summary, the formative evauation results of the Spring 2004 classroom pilot of the

intermediate science Space unit indicate that teachers were very positive about various aspects of
the new SF Science materials. They dso recommended severd areas of improvement.

Appeal of materials to students and teachers

Teachers noted students positive reactions to the materials, saying that the students found the
gpace topic and materids interesting, the illustrations, photographs, and colorful graphics
gppeding, and the hands-on activities engaging.

Good readability and accessibility of materials

Teachers were uniformly positive about how essy the materids were for sudentsto read, and
gppreciated its visual aspects such as the visud dictionary of key vocabulary. They regarded the
layout and photographs of the lab inquiries useful in dlowing students to essily discern what
materials were needed, and to enable students to work more independently.

Teacher —friendly materials

Teachers found the Teacher’s Guide very useful, and easy-to-follow. They felt it offered alot of
different options for activities and teaching techniques, yet in aformat and layout that was essily
accessble and flexible. Teachers adso liked that the materias required for the hands-on activities
were generdly easy to obtain and handle.

Integration of reading and science valued

Teachers were enthusiastic about the ways in which the pilot materidsintegrated reading and
science, citing the importance of such an approach given didrict prioritiesin literacy and reading
acrossthe curriculum.  Mogt teachers felt that the inclusion of reading instruction techniques
enhanced their teaching of scienceto their sudents.  Teachers particularly liked the K-W-L
chart and other graphic organizers.

Interest in more opportunities for student writing

Teachers were generdly positive about the various writing assgnments in the student book and
teacher’ s guide. Severd voiced that there should be more opportunitiesfor writing. All seven
teachers created their own additiond writing assgnments to incorporate in their teaching of the
pilot materids, including the use of science journds, written lab report forms, independent
research projects, and creative writing assgnments.

Scientific inquiry progression generally well-received

Teachers were generaly positive about the progression of laboratory inquiries (going from
directed, guided, to full) and the waysin which the materials addressed the 5 E's (engage,
explore, explain, evaluate, and extend.) Teachers did expressthat, a times, the materials needed
more depth and that labs needed a closer relationship to the scientific method, and data collection
and andysis.
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Well matched to standards, assessments and teacher needs

Teachers fdt that the materidsfilled a need they had for themsdves and their students,
adequately prepared students for meeting their districts science standards and standardized tests,
and would be acceptable to teachersin their digtrict as a core science program.

Desire for greater depth of materials and instructional approach

While teachers and students found the student book easily ble and readable, a number
expressed interest in materids that offered more scientific depth and detail for this age group.
Similarly, teachers liked the scaffolded questions and lesson check points, but some found the
questions more focused on recall and straight comprehension, rather than deeper or more
inferentid reasoning or extensons of scientific concepts or phenomena.

Need for more student activities

Given the inherently physical and spatid nature of the earth in space unit, severd teachers
supplemented the pilot materids with additiond activities involving the sudents' actions and
movements to modd the sun, earth, moon and planets. They found such activities criticd in
helping students better understand the complex notions of rotation vs. revolution, orbits, and how
the earth’ s seasons and day/night relate to its orbit around the sun.

Interest in deeper and more diverse range of assessment questions

This applied to “check points’, scaffolded questions, and final chapter assessments. A number
of teachersfelt they needed more and “deeper” lesson check point questions, scaffolded
questions, and end- of-unit questions so that they were more than short recdl or straight
comprehension questions. Types of assessment questions that teachers brought in from
supplementa materials included essay questions, and more complex multiple choice questions
that were visud in nature (to capture the visud-spatia learning centrd to the space unit), had
multiple dimensions to each answer (e.g., dedt with both shape of orbit and placement of sun
within that orbit), or had multiple solutions.

Value of materials in addressing teachers’ time constraints

Teachers liked the clear layout and modular, flexible gpproach to the teachers guide, given the
time condraints they felt when teaching sciencein their classsooms. They appreciated the
“quick” features, such asthe quick summaries and quick activities. However, severa pointed
out that the “quick activities’ often could take afull class period to complete, and that the time
assessments indicated for the labs underestimated the actud classtime involved.

Appreciation of inter-disciplinary connections

Teachers liked the ways in which the materids included activities involving mathematics and
socid studies. Teachers dso gppreciated the technology links, and opportunities for studentsto
use the Internet to further their scientific learning.
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Design Recommendations

Our formative evauation results dso point to a number of design recommendations, concerning
the current and future versions of the Scott Foresman Intermediate Science curriculum. These
design recommendations include:

Preserve the highly readable, engaging visual format

Students and teachers dike responded positively to the easy readability, interesting content, and
atractive nature of sudent materids.

Maintain the user-friendly format of the teacher guide

Maintain its plentiful offerings of helpful classroom activities and its vauable utilization of
literacy-related skillsin the learning of science.  Continue offering the modular teacher options
and “quick activities and summaries’, given itsvaue to time-pressed teachers. At the same
time, beredidic in thetimelikely to be required by activities, to ensure that most teachers can
cary out “quick activities’ in 15-minutes or less.

Maintain the integration of reading and science instruction

Teachers greatly valued and appreciated the consstent use of literacy Strategies and approaches
in the science text and science ingruction.  Look for regular opportunities to suggest use of
common graphic organizers, such as K-W-L charts, and other tables and visud tools. Include
teacher-posed questions that address more than students' straight recall of information, but
incorporate more inferential reasoning, interpretation, draw upon prior knowledge, and make
connections to the red world.

Increase the depth of information in scientific materials

While preserving the gppropriate readability of materids, concisely provide more scientific detall
and depth on key topicsfor the intermediate grades. Thiswill addressed to some degreein the
future leveled readers, which were not available for the pilot testing. At the sametime, the basic
student text might benefit from some additiond informeation thet isimportant for dl studentsto
learn and possess.

Keep the “scaffolded inquiry”

Teachers very much liked the progression of directed, guided, and full inquiry, and the use of the
5FE's. Consder providing some more depth and interesting variability in collected data for the
directed and guided inquiry, so that investigation results are not dways easly predictable, nor
produce an identical set of results across al students (i.e., in which students aways see the same
thing, or get identical results)). Activities dways producing the same result are more akin to
“demondrations’ than student invetigations.  Variahility in results can lead to interesting
opportunities for data collection, analys's, comparison, class compilation of data, and discussion
and interpretation of results. Consider induding full inquiry activities in which sudents can

pose their own research questions, and design their own experiments.

Add more student demonstrations, hands-on activities and investigations
Teachers highly vaue sudents hands-on investigations of scientific concepts. Thisisa a
somewheat higher priority level than straight teacher demondtrations and reeding from science

texts. Activities should include both labs and investigations, and active student hands-on
activities and modeling of principles.
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Strengthen connections between lab activities and the scientific method

Lab activities should better integrate data collection and analysis. Include opportunities to
integrate mathematics and more quantitetive data and andysisin lab experiments.

Incorporate greater opportunities for student writing

Thisisto enhance sudents scientific learning and strengthen literacy skills.  Writing
opportunities could be of various forms, including written lab report forms, independent research
projects, cregtive writing, and science journadls. Teachers would also welcome well-designed
Sudent activity sheets and ideas for interesting writing assgnments.

Increase, deepen and broaden the types of science assessment

This gppliesto “check points,” scaffolded questions, and final chapter assessments. A ssessment
questions should not disproportionately emphasize straight recall questions, but include more
open-ended writing responses, more multi-dimensona multiple choice options, and questions
with multiple solutions. Questions should incorporate gppropriate visud techniques (use of

visua multiple choice options or sudents schematic drawings) to tap highly spatid and visud
information in the unit.  Final manuscript checks should assure thet last minute changesin
scientific text content and termsis accurately captured in final student assessment sheets.

Continue to involve use of technology, and curriculum connections

Teachers greatly valued and appreciated ways in which the science text promoted students
technology use and allowed them to access greater information resources viathe Internet. Cross-
disciplinary linksto other subjects provided interesting learning opportunities and applications of
knowledge, and alowed teachers to utilize materials in more than “ science-designated” time

dots such asin socid studies and mathemétics.
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