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Abstract
“Science has been left off the national agenda for too long, and now we are paying the price”,
said the executive director of the National Science Teachers Association on the results of the
2009 national science exam (Banchero, 2011, p.1). Results showed that only one third of US
students had a solid grasp of science. The National Science Education Standards have
encouraged teachers to use inquiry-based learning because it allows students to immerse
themselves in science and gain content knowledge. As a response to low science scores and
stretched budgets, NY teachers use inquiry-based learning designed for them by the Board of
Cooperative Educational Services (BOCES). BOCES prepares and distributes hands-on science
kits for grades K-6, making inquiry-based learning an option for all elementary students. BOCES
provides schools districts with inquiry kits, however doesn’t provide instruction for every topic
covered over the course of the year. The purpose of this curriculum project was to create five
science kits modeled after the Erie 2 Chautauqua Cattaraugus BOCES kits to enhance the current
fourth grade curriculum at Pine Valley Central School District. Each kit is aligned to the science
curriculum and includes: eight lesson plans aligned to the New York State standards, eight
reflective assessments, three formal assessments, vocabulary lists, materials list and
images/graphs. The new kits resemble the current kits and were created to supplement the
curriculum, addressing the following five topics: energy from plants, systems of the human body,
heat, sound and light, and simple machines.
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Introduction
With the increasing number of state assessments and tests the need to teach students
critical thinking skills and problem solving skills has become a staple in instruction. Specifically
in fourth grade, students are assessed according to state standards and teachers search for
teaching methods that promote student success. The New York State Elementary Level Science
Test specifically pushes students to reach higher educational demands. Students are required to
meet all performance indicators set by New York State and because of No Child Left Behind
schools are being held accountable for their students’ performance.
Problem-based learning is an inquiry-based style of learning where students are actively
learning through the use of hands-on materials. They are engaged in the curriculum and are more
frequently involved in higher-level thinking (Summerlee & Murray, 2010). Looking at the fourth
grade standards, learning through the use of projects is an instructional decision made by the
teacher, which can require a significant amount of time and effort to implement. It is my intent in
this curriculum project to improve the fourth grade science curriculum by supplementing the
current science curriculum at Pine Valley Elementary School in Western New York.
In order to address inquiry-based learning in science, school districts in New York such
as Pine Valley use materials created by the Board of Cooperative Educational Serves (BOCES).
Erie 2 Chautauqua, Cattaraugus BOCES has created five kits to go along with the fourth grade
science curriculum; providing teachers with assessments, worksheets and packets full lesson
plans of supplemental tools for teaching (Erie 2 Chautauqua Cattaraugus BOCES, 2011). Pine
Valley fourth grade teachers use these five kits to enhance the fourth grade textbook units.
Comparing the Scott Foresman fourth grade curriculum and the kits, there are fourteen units not
currently covered by the BOCES kits. The fourteen topics not covered by BOCES are: Energy
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from Plants, Changes in the Ecosystem, Systems of the Human Body, Hurricanes and Tornadoes,
Minerals and Rocks, Changes to the Earth’s Surface, Using Natural Resources, Properties of
Matter, Heat, Sound and Light, Simple Machine, Earth’s Cycle, Inner and Outer Planets, and
Effects of Technology. The Erie 2 BOCES kits address the following topics: crayfish, electrical
circuits, plant growth/development, motion/design and land/water (Erie 2 Chautauqua
Cattaraugus BOCES, 2011) and the unit topics that are covered by 4th grade at Pine Valley and
being addressed in this curriculum project are: Energy from Plants, Systems of the Human Body,
Heat, Sound and Light, and Simple Machines (Cooney, Foresman, & Company, 2010).
The purpose of this curriculum project is to enhance the current science instruction and
provide teachers with an easy to follow plan that includes projects and activities in their
classroom, so that students have the opportunity to actively engage in science for each unit of
study. This curriculum project will add to the current Erie 2 BOCES kits by ensuring that the kits
cover relevant topics to the fourth grade curriculum and allow teachers to use kits for topics they
would normally be planning alone. This curriculum project will include the following 5 kits:
Energy from Plants, Systems of the Human Body, Heat, Sound and Light and Simple Machines.
Out of the 14 units left without kits the five topics listed above are the five topics that are in
immediate need for inquiry-based learning. Energy from Plants, Systems of the Human Body,
Heat, Sound and Light and Simple Machines are all covered over the course of 4th grade at Pine
Valley and need supplemental material to push for increased student achievement.
Implementing five kits to the curriculum should be comfortable for teachers and the
variety of activities in each kit will allow the teacher to tailor the kits to the individual needs in
their classrooms; gradually becoming more comfortable with the content and procedures every
time. When teachers are inexperienced at using science kits the materials require a lot of time
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and experience, but with patience and practice the kits become an asset to the classroom (Jones
& Eick, 2007). Adding five additional kits should be a comfortable level for students and
teachers. The kits are self-sustaining and should be effortlessly implemented into class.
Literature Review
The US curriculum lacks a strategic concept of focusing on a few key goals, linking
content together, and setting higher demands on students (Schmidt, McKnight, & Raizen, 1997).
Overall, our curriculum in both mathematics and science is unfocused and overwhelming for
teachers. Compared to 50 other countries, our science curriculum lacks a clear plan and our
instructional methods do not assist teachers in meeting New York State standards (Schmidt,
McKnight, Raizen, 1997).
“Each year teachers are faced with a task that is becoming increasingly difficult-meeting
the educational needs of all students” (Rapp, 2005, p.297). Teachers are looking for support but,
using traditional, teacher-centered instruction looks unpromising (Rapp, 2005). Turning to new
instructional practices such as inquiry-based learning can help guide teachers and students to
higher test scores, improved academic skills and a new sense of learning. With the pressure of
standardized tests, teachers need to “produce learning that lasts and not just learning that suffices
for the demands of schooling” (Schmidt et al., 1997, p.12).
Elementary Science Curriculum
Historical Perspective. As a result of the launching of Sputnik in the late 1950s the
United States jumped into a race to the top for achievement in science and technology. We were
humiliated when the Soviets launched the first satellite and the blame was centralized on science
education (Martin, 2009). In 1959, Jerome Bruner, a renowned professor from Harvard called a
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conference. Among the attendees were Robert Gagne, Barbel Inhelder (representing Jean Piaget)
and B.F. Skinner (Martin, 2009). At the meeting experts evaluated the current science curriculum
and concluded that “students should learn science in the way science is done” (Martin, 2009, p.
27). The curriculum needed to focus more on the process than the content. Teachers were
encouraged to implement activity-based, inquiry-oriented science education (Scruggs,
Mastropieri, Bakken, & Brigham, 1993) to teach our students “to do science rather than learn
about science” (Martin, 2009, p.28).
Scientists involved in the United States landing on the moon urged educators to teach
science and allow students to discover, investigate and use authentic methods of scientific
inquiry (Cohen & Barnes, 1993) They made efforts towards “higher-order thinking”, “teaching
for understanding” and a “much deeper knowledge of academic subjects” (Cohen & Barnes,
1993, p.209). Yet problems started to arise because of unknowledgeable and unprepared
teachers. Teachers were put under pressure to increase student achievement and had no plan or
guidance. Universities and schools started to offer programs to teach educators how to deliver
science instruction but all of their programs were voluntary, costly and were directed for high
school teachers. Teachers lacked appropriate help and learning seemed to come to a halt.
Following the 1950’s push for science education, programs’ such as Head Start and Title
1 of the 1965 Elementary and Secondary Education Act (ESEA) were implemented in attempt to
improve instruction. The programs goals were to add additional resources for teaching poor
children, offer guidance for those resources and provide incentives for teachers going above and
beyond. Head Start and Title 1 were started with the thought that students with more teachers
and books would learn more. Nevertheless, these projects did not live up to their expectations
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and students were not achieving higher scores. Their achievement matched the achievement of
students not involved in such programs.

To provide additional reform to the unsuccessful program of Head Start and Title 1, a
“back to basics” movement came into play starting in the 1970’s and lasting until the early
1980’s. Curriculum reform, high school graduation requirements and school accountability were
some areas that were targeted. The United States education system was failing at preparing our
students and we were not measuring up to the rest of the world (Center for the Study of
Mathematics Curriculum, 2005). After examining the quality of education a report called A
Nation at Risk was published. As of 1983 the federal government found that time spent in the
classroom was being used ineffectively, teachers were not properly trained and prepared to teach
the content assigned to them, schools needed access to supplies and resources (Center for the
Study of Mathematics Curriculum, 2005). Effort was focused on tightening collapsing standards
courses, adding to the high school graduation qualifications and publishing test grades to entice
teachers to do better (Center for the Study of Mathematics Curriculum, 2005). The United States
refocused teacher’s direction and energy.

Our intentions were great however; science education gradually became placed on the
back burner to literacy and mathematics. With publicity and attention on science education
nothing was touched until 1991 when President George W. Bush challenged the United States to
be number one in science by 2000(Scruggs et al., 1993). As the year 2000 arrived, it was clear
that the United States had not made any substantial progress. To motivate the education system,
George Bush then released his policy called “No Child Left Behind” in 2001. The policy
intended to address student achievement and school advancement but was criticized because it
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“focused heavily on using reading and mathematics test scores to determine whether schools
were making progress” (Cawelti, 2006, p.64). Other subjects lost their focus and teachers starting
spending majority of their time on reading, writing and mathematics to insure federal aid for
their school. Subjects like science, social studies, physical education and art instruction were
thinned because schools needed to show “adequate yearly progress” (Cawelti, 2006, p.64). More
specifically, “71% of school districts reported that they have reduced instructional time in at least
one other subject to make more time for reading and math” (Cawelti, 2006, p. 65), and “spent
75% of their time teaching reading and math, leaving inadequate instructional time for other
subjects” (Cawelti, 2006, p.64).

No Child Left Behind (NCLB) had the right intentions but allocated money and focus on
test scores rather than the quality of education. Consequently, teachers resort to “teaching to the
test” and the curriculum quickly transformed to reflect their efforts. “Schools curriculums are
unbalanced and science, a subject once at the top of the priority list is being perceived by
teachers and principals as a low priority” (Milne, 2010, p.103-104).

According to the 2007 Trends In International Mathematics and Science Study (TIMSS)
by Michigan State University, the United States science scores in fourth grade have decreased by
three points from 542 in 1995 to 539 in 2007. Even though our science scores seem to be close
with those of our international competitors we are still behind most of our economic peers such
as Japan and Germany (Schmidt, McKnight, Raizen, 1997) and although the decrease is
minimal; it is still concerning when eight other countries are ahead of us with their scores
increasing from six to sixty-three points (Schmidt, McKnight, Raizen, 1997). Looking closer at
other countries’ curricula, teaching practices, school and social factors as well as achievement
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scores, a lot was said about the United States education system and where our teachers stand.
The United States curriculum lacks a direction for key goals, linking content and setting high
demands (Schmidt, McKnight, Raizen, 1997, p. 2). The United States education is unfocused
and fragmented.
Current Status. In our classrooms today, one of the problems is that teachers are using
methods such as rote learning and regurgitating facts (Harada & Yoshina, 2004). Teachers are
introducing topics in intervals with little change in the intervening grades (Schmidt, McKnight,
Raizen, 1997) and the confusion does not only appear in instruction, it carries into the science
textbooks teachers and students use. Examining 628 textbooks around the world, the United
States textbooks covered more topics than the 75th percentile. Looking closer at that statistic, the
study showed that five topics in the US textbook accounted for 25% of the total space while in
other countries it accounted for 70-75% of the textbook space (Schmidt, McKnight, Raizen,
1997). United States science textbooks at fourth, eighth, and twelfth grade have 50 to 65 topics
while in contrast Japan has five to fifteen and Germany has only seven topics (Schmidt,
McKnight, Raizen, 1997).
To cover that much material teachers in the United States are working 30 periods a week
while teachers in Japan work fewer than 20 (Schmidt, McKnight, Raizen, 1997). United States
teachers work for a longer period of time, covering more information but spend less time on each
topic causing our students to score lower than other countries. United States teachers were also
reported to not omit topics and were giving more than 13 class periods of attention to one topic.
In perspective, while US teachers use a little less than half the year to cover five topics in math,
teachers in Japan were teaching five topics that accounted for 75 percent of the year (Schmidt,
McKnight, Raizen, 1997).

DEVELOPMENT OF ELEMENTARY SCIENCE KITS

8

In the article High Hopes-Few Expectations (2011), the authors examine the status of
science instruction in California and find that less than 50% of principals think their students
receive high quality science education. With 40% of classrooms spending 60 minutes or less on
science a week, majority of teachers blame the limited time for science as the reason for low test
scores (Dorph, Shields, Tiffany-Morales, McCaffrey, 2011). Too much emphasis is placed on
ELA and math and they have limited funds to purchase supplies. Other challenges included
limited in service opportunities, lack of facilities and district support (Dorph et al., 2011). Only
8% of teachers stated that student interest was the problem (Dorph et al., 2011).Science
education is considered a priority by teachers across the state. Principals in nine out of 10
elementary schools believe that providing students with a strong background in science is
essential (Dorph et al., 2011).
Examining the 2007 TIMSS results and research done by Milne, teachers are not the only
ones concerned about the sciences. Students are worried about the importance of science
education and are eager to learn (Milne, 2010). In the same article, Milne stated, “the goal for
science educators and teachers is to provide science curriculum that focuses on investigating and
exploring science contexts that are interesting and relevant to the learners involved” (Milne,
2010, p.104).
Reputable people from past and present have stressed the idea of exploration and
understanding in the science curriculum. Milne stresses the “importance of wonder on the
human’s mind to explore and understand our aesthetic experiences of the world in which we
live” (Milne, 2010, p. 102). Exploration and investigation allows students to create their own
curriculum and with the teachers guidance students can push the limits of their education, but
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how can a teacher meet the requirements of New York Standards and still allow students to
explore?
Teaching to meet the standards. With the high demands of standardized tests and proof
of unsuccessful traditional methods, teachers must now turn to experiences that allow students to
develop their engagement in the learning process (Milne, 2010). Teachers must incorporate
methods that motivate and encourage students to apply their knowledge of science (Chung &
Behan, 2010). Teachers also must focus their instruction methods on techniques that work and
require less time. As stated earlier teachers in the United States have more topics to cover and
less time and need to use the most effective approaches to teaching.
According to the National Science Education Standards Research done by Marshall and
Horton (2011), when students were faced with the challenge of exploring for explanations they
were involved at a higher cognitive level. In regards to the National Science Education
Standards:
Students at all grade levels and in every domain of science should have the
opportunity to use scientific inquiry and develop the ability to think and act in
ways associated with inquiry, including asking questions, planning and
conducting investigations, using appropriate tools and techniques to gather data,
thinking critically and logically about relationships between evidence and
explanations, constructing and analyzing alternative explanations, and
communicating scientific arguments (National Research Council, 1996).
Inquiry-based learning is a beneficial teaching technique that allows students to explore
their surroundings. It provides the opportunity for growth and allots time for students to be
independent and responsible for their learning.
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Inquiry-Based Learning
Definition of inquiry-based learning. As stated above, inquiry-based learning is a
learning environment that allows students to discover the world around them. It is considered an
“active learning process that reflects the nature of scientific inquiry” (Anderson, 2002, p.2) and
not the physical activity; shifting the thought of science education from ‘learning about science’
to ‘doing it’ (Haurey, 2001). According to National Science Education Standards (NSES),
inquiry is defined as:
A multifaceted activity that involves making observations; posing
questions; examining books and other sources of information to see
what is already knows(sic); planning investigations; reviewing what is
already known in light of experimental evidence; using tools to gather,
analyze, and interpret data; proposing answers, explanations, and
predictions; and communicating the results (National Research Center,
1996).
Chu, Chow, Tse and Kuhlthau (2008) also defined inquiry-based learning as a “studentcentered approach that helps students integrate generic skills, knowledge and values in learning”
with the major contrast being that the students raise questions, find the answers and complete all
of the exploring (p.11). The students become responsible for their own education while they
establish problems, explore answers and come to a solution (Chu, Chow, Tse, & Kuhlthau,
2008). Harada and Yoshina (2004) applauded this way of teaching due to the qualities that
provoke students thinking causing them to think deeper, investigate, and motivate themselves to
learn.
Benefits. With inquiry-based learning as the current push in science education, educators
are looking to the research for support. Like every method or technique used in classrooms,
districts and teachers want to know how successful it is and why they should be using it. Looking
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at research done by Chung and Behan (2010), “Inquiry-based learning activity enhances
students’ learning and rehearsed them for their future roles, whether as scientist or as informed
citizens” (p.24). This approach encourages students to think critically, apply their knowledge and
build communication skills (Chung & Behan, 2010).
In a study done by Akinoglu (2008), 100, sixth, seventh and eighth grade students from
24 randomly chosen schools in Istanbul were interviewed to determine the difficulties when
doing projects in science and technology. All the students had experience in project
implementation and were interviewed using an interview form. Findings from this research
showed that above all, project work increases student’s interest in science with 47% of the
students stating on the survey that with the implementation of projects they became more
interested in science class (Akinoglu, 2008). The students also reported that their grades
increased, their curiosity about science had risen and their creative thinking skills had been
developed. In addition, teachers in this study saw a significant change in exam grades following
project work (Akinoglu, 2008).
In a similar study by Summerlee and Murray (2010), students were separated into an
enquiry-based learning course (EBL) and a non-(EBL) control group. Students in the EBL course
consistently performed better than their peers in the control group, and showed a “superior level
of motivation with a greater confidence in their ability and responsibility to carry out
independent learning” (Summerlee & Murray, 2010, p.88). Marshall and Horton (2011) also
found a positive correlation between the relationships of time spent exploring concepts and the
cognitive level of students. In both studies, students not only learned the material but also
improved other academic skills. Students’ reasoning and processing skills developed through
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inquiry-based learning and enhanced their understanding of science, but were also able to be
transferred to other courses (Summerlee & Murray, 2010).
The students in the EBL group benefited from the discovery driven instruction and the
experience in this inquiry process really taught students how to apply their knowledge when
teachers are not so flexible in their instruction, and reverted back to teaching with more
traditional formats (Summerlee & Murray, 2010). Meaning that when teachers are uncomfortable
with inquiry-based learning they revert back to traditional formats like lecture, but when students
are exposed to enquiry-based they can adapt their learning to teaching methods less conducive to
learning.
Not only did inquiry-based learning help students establish a role in their own education
but by working closely with their peers they were forced to create a community. The students
worked together as a team and by doing so, they taught each other the importance of research
and finding information to answer their own questions (Summerlee & Murray, 2010). They
developed their own identity and voices, while they explored the world surrounding them
(Summerlee & Murray, 2010). During this process, the teacher should serve as the facilitator and
advisor pushing the limits of the students and guiding them through this learning process (Chu et
al., 2008). Currently in New York, BOCES makes science kits for kindergarten through sixth
grade that provide all the materials for teachers to implement inquiry-based learning.
BOCES Kits
The current BOCES kits are modeled around the idea that they are “self-contained units,
centered on a theme or topic” (Rios, 2005, p.1). They provide all the necessary materials for
teachers including the lesson plans, student’s worksheets, alignment to New York State
standards, science apparatuses and list of materials. Kits are plastic tubs full of content materials
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that make it easily accessible for teachers to teach the topic and perform hands-on explorations
(Rios, 2005).
Benefits. Young and Lee (2005) reiterated the benefits of using science kits and made
some suggestions for instruction from their research in 2005. Working with seven districts in
New England, Young and Lee compared 226 fifth graders’ science achievement in classrooms
using science kits to the achievement of 173 fifth graders with no use of science kits. Overall,
they found that the students in the “kit-based classrooms scored significantly higher than
students in non-kit classrooms on both the pre-test and post-test, though there were significantly
more minutes of science instruction in the non-kit classrooms” (Young & Lee, 2005, p.471).
Research showed that classrooms that did not use kits spent more time on the curriculum
and have less time for each topic to be covered. Young and Lee (2005) also found that high
quality instruction can be delivered in less time using science kits. Kits allow teachers to cover
fewer topics more in depth, in less time and still promise student achievement (Young & Lee,
2005). In this study students using science kits were achieving higher scores and had a higher
frequency of use of exploratory activities. In a general education or special education setting the
inquiry-based approach has found significantly higher learning (Anderson, 2002). Both research
studies by Young and Lee (2005) and Anderson (2002) contributed to the success of inquirybased learning for students, but the students are not the only ones benefiting from hands-on
learning.
In the article Motivating Project-Based Learning: Sustaining the Doing, Supporting the
Learning (1991) the authors point out that inquiry-based learning creates “exciting opportunities
for teachers and students to explore problems in depth and to draw on concepts across subjects”
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(p.382). In such discovery driven instruction, teachers and students are learning alongside each
other, covering content assigned by New York State but tailoring it to their interests and
findings. Students feel like they have a role in their education and they become interested in class
because they chose the topic.
Inquiry-based learning seems like an answer to our student’s problems but there are still
some weaknesses. For example, teachers comfort level and experience with science kits plays a
role in the implementation of the kits.
Drawbacks. In the article entitled Do It Yourself Astronomy: Getting the best out of a
science kit, the authors agree that science kits can be a great resource for schools with limited
budgets however they note the effectiveness of the kits is based on the skills of the teacher
(Rennie, Howitt, Evans & Mayne, 2010).
In research done by Jones and Eick (2007), two science teachers were interviewed on
their implementation of science kits. Teachers, Mrs. Rodman and Mr. Baldwin stated that they
strongly believed in using inquiry kits because they would maximize their students learning
potential; however, they both became frustrated in the beginning. With the added materials in the
classroom the teacher and students were taking more time to prepare and their limited experience
with inquiry made it difficult some days to manage the instruction. The management of materials
was overwhelming for the teachers experimenting with inquiry-based learning; nevertheless,
they continued with the kits and with time the teachers became comfortable with the set-up,
materials and implementation of the kits. The article specified this feeling stating that the
“teachers became accustomed to the STC-MS kits in general and positively felt they could do
any kits from there on” (Jones & Eick, 2007, p.508).
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All the same, when the teacher is unsure about instruction, the students mimic the same
feelings. Along with the teacher trying a new style of teaching, the students may be
uncomfortable with this experience also. They may have difficulties acclimating to the
differences, switching from a more formal instruction to a more open and explorative setting and
their success may be effected (Krajcik, Blumfield, Marx, Bass, & Fredricks, 1998). Difficulties
right from the start and “disappointment with student performance can lead to premature
rejection of new pedagogies” (Krajcik et al., 1998, p.341) and although it may be hard to
continue a method that seems to be hindering students’ achievement, the first attempt at inquirybased instruction with inexperienced students may not give you the best results. As students
become familiar with inquiry instruction, their skills will improve and documenting their
progress can help a teacher pin point where and how a student’s first attempt at inquiry-based
learning could be improved (Krajcik et al., 1998).
Best Practice in Elementary Science Lab Development
“Inquiry-based science teaching can be done in varied ways” (Anderson, 2002, p.2) and
although kits may differ from each other they all provide teachers with material that follow the
same guidelines. In the article, Situating Science Using Kits, Rios (2005) states that the best kits
are ones that have one theme and contain content that is relevant to the curriculum topic. The
material should be age appropriate and the activities/material should be scaffolded so that it
matches the students’ ability levels. Finally, it is important that key concepts, content, and
principles are clear (Rios, 2005). Scaffolding the activities within the kits supports the students’
“efforts at inquiry and their ability to deal with complexity” (Krajcik et al., 1998, p.348).
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Rios (2005) also agrees that the best set up for science kits is when “students know up
front what content they will learn, the relationship to the unifying scientific concepts, the process
(or laboratory) skills they should master, and most importantly, the relevance of the unit of
study” (p.5). Organization is imperative to these kits and according to Jones and Eick (2007) is
considered an asset to the new kits being used.
Current BOCES Kits
The current science kits include a lesson plan (see Appendix A), alignment with the New
York State Standards (see Appendix B), eight to twenty hands-on activities with directions and
follow up worksheets, three-five quizzes including true/false, multiple choice, short answer and
fill in the blank, answer sheets, vocabulary lists and images/graphs as seen in Appendix C.
For every activity within the kits there are lesson plans that guide the teacher through the
procedure. The lesson plan template is attached in the appendix and provides teachers with an
overview of the activity, giving the instructor key concepts, the skills the students will need in
order to complete the kit, skills they will learn, vocabulary words, step by step procedure,
discussion questions and a list of materials. The lesson plan helps direct the teachers in their
instruction and gives them bases for the content.
To assist the teacher in covering the content, the kits also provide alignment with the
New York State Standards. This section allows the teacher to see what areas of the curriculum
will be covered with the kit and what standards the content is addressing.
The kits provide a variety of hands-on activities with the number of activities ranging
depending on the duration of time for the kit. All of the kits have a range of eight to twenty
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activities and allow teachers to pick which activities they plan to execute. The duration of the
kits will depend on how long the teacher allots for each topic and how many activities they plan
to use out of the kits. Currently, the teachers at Pine Valley are only using five kits over the
course of the academic year, with the length of kit depending on how important the content is for
the fourth grade science test. The number of activities chosen from each kit will also help guide
the teacher in planning out the semester using a total of 11 kits (5 current kits, 6 new kits).
To help evaluate the students’ progress and understanding the kits provide quizzes and
answer sheets. The quizzes are based on the information covered in the kits and assess how the
students are progressing and what skills they have mastered. The quizzes will be formatted to
include true/false, multiple choice, fill in the blank and short response questions.
In order to improve the student’s comprehension, the kits also offer vocabulary lists
covering the key concepts for the entire kit. Each lesson plan includes its specific terminology
and the kit will include a cumulative list of all the relevant terms. Understanding content specific
vocabulary will help improve student’s comprehension and they will be better prepared to
understand and process new concepts (Young, 2005). Science specific vocabulary is used to
“define concepts and to increase the conceptual development of the content area” (Young, 2005,
p.12) and “without a clear understanding, students will experience difficulty and a lack of
interest with their science content-area material” (Young, 2005, p.12). Along with the list of
important terms, the kits will include a vocabulary matching game similar to memory. The
students will learn definitions by matching up terms with their meanings.
To address student learning and understanding, images, graphs and diagrams are
imbedded into the kits lesson plans and materials. These allow the students to visualize what is
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happening, what something should look like, how something should be set up, etc. The pictures,
graphs, and diagrams also guide students who struggle with reading. Diagrams and graphs may
illustrate content that the student did not comprehend from a reading.
Methodology
With the importance of inquiry-based and hands-on learning in the classroom, I designed
five additional science kits for the current Erie 2 BOCES kits to insure that fourth grade teachers
have supplemental material for their science curriculum. The new science kits allow students to
actively participate in science and give students an opportunity to actively engage in the textbook
material.
Participants
This curriculum project is created for students aged nine to ten who will be required to
take the New York State Elementary Level Science Exam in June. It is designed for fourth grade
students and will be implemented by fourth grade teachers in New York State. Participants will
include students of western, New York in Chautauqua county schools. They will be participating
in the fourth grade science curriculum and enrolled in a class that uses the science kits from Erie
2 BOCES to supplement textbook content.
Setting
The science kits made are appropriate for a fourth grade science setting and can be used
in both a general education and inclusive education settings. The kits are aligned to the New
York learning standards and are intended to be used in New York. More specifically these kits
were made for schools within Chautauqua County in western New York, who currently get their
science kits from Erie2-Chautauqua-Cattaraugus BOCES. These kits will be used during science
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instruction and are designed to support the fourth grade science textbook, See Learning In a
Whole New Light by Scott Forseman.
The kits closely fit the curriculum and science kits utilized by Pine Valley Elementary, a
school located in South Dayton, New York. Pine Valley currently uses the BOCES kits for
science and was used as a pilot school for this program. The kits are adaptable for any fourth
grade in New York, however follow the textbook curriculum from Pine Valley Elementary
School. This curriculum project intends to address the fact that fourteen topics out of the Scott
Foremen textbook are not covered by BOCES kits. The teachers have access to five kits and
must find their own material for the remaining fourteen units because kits covering that material
are not available to their area.
Methods
The kits are appropriate for fourth grade use at Pine Valley Elementary school because of
their alignment with the current curriculum. Pine Valley uses the textbook named See Learning
in a Whole New Light by Scott Foresman (2010) and the five science kits made available to them
by BOCES. The fourth grade teachers at Pine Valley use the textbook and BOCES kits to
prepare their students for the New York State regents exam in June.
See Learning in a Whole New Light by Scott Foresman (2006), contains four units with
two to four topics for each unit. The outline of units and topics are listed below in Table 1.

Table 1
Scott Foresman “See Learning in a Whole New Light” Textbook Units and Topics
Units
Topics
BOCES Kits
Unit A: Life Science

Classifying Plants and Animals
Energy from Plants
Ecosystems
Changes in Ecosystems

Plant Growth and
Development
Crayfish
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Unit B: Earth Science

Unit C: Physical Science

Unit D: Space and
Technology

Systems of the Human Body
Water Cycle and Weather
Hurricanes and Tornadoes
Minerals & Rocks
Changes to Earth’s Surface
Using Natural Resources
Properties of Matter
Heat
Electricity & Magnetism
Sound and Light
Objects in Motion
Simple Machines
Earth’s Cycles
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Land and Water

Electric Circuit
Motion and Design

Inner and Outer Planets
Effects of Technology
Note. Based on information from Cooney, Foresman & Company, 2006 and Erie 2 Chautauqua
Cattaraugus BOCES, 2011
To supplement their instruction Chautauqua county schools, like Pine Valley rely on
BOCES for their science kits. Erie2-Chautauqua-Cattaragus BOCES only provides five science
kits for fourth grade specifically: Crayfish, Electrical Circuits, Plant Growth and Development,
Motion and Design, and Land and Water; leaving fourteen topics not covered by the science kits.
The five new science kits will focus on some of the topicss not covered by BOCES,
specifically: Energy from Plants, Systems of the Human Body, Sound/Light, Heat and Simple
Machines and will be similar in design to the current kits created by New York State BOCES.
Table 2 below illustrates the current curriculum from David Saxton the 4th grade science teacher
at Pine Valley on January 9th, 2012. On the left we have the 14 topics included in Scott
Foresman’s textbook and the right column includes the topics 4th grade at Pine Valley covers and
specifies where supplemental inquiry-based instruction is needed. Out of the fourteen topics,
nine of them are either not covered in fourth grade or they were already covered in 3rd grade. Ten
topics are left to be covered in 4th grade and five of them are already covered by BOCES leaving
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the five topics already mentioned above left. Energy from Plants, Systems of the Human Body,
Sound/Light, Heat and Simple Machines were addressed in this curriculum project and
supplemental content was combined into kits for the Mr. Saxton. These five units are on the New
York State Regents Exam for 4th graders and are significant units for the students.
Table 2
Break Down of 4th Grade Science Curriculum at Pine Valley
Scott Foresman Chapter Topics
Pine Valley Curriculum
Classifying Plants and Animals
Energy from Plants
Ecosystems
Changes in Ecosystems
Systems of the Human Body
Water Cycle and Weather
Hurricanes and Tornadoes
Minerals and Rocks
Changes to Earth’s Surface
Using Natural Resources
Properties of Matter
Heat
Electricity and Magnetism
Sound and Light
Objects in Motion
Simple Machines
Earth’s Cycles
Inner and Outer Planets
Effects of Technology

BOCES Kit-Plant Growth and Development
BOCES Kit-Crayfish
Not Covered
BOCES Kit-Land and Water
Not Covered
Covered in 3rd Grade
Covered in 3rd Grade
Covered in 3rd Grade
Not Covered
BOCES Kit-Electric Circuit
BOCES Kit-Motion and Design
Not Covered
Not Covered
Not Covered

Note. Based on information from Foresman & Company, 2006 and David Saxton, personal
communication, January 9, 2012.

Each kit includes eight hands-on activities lesson plans with worksheets, alignment with
NYS standards, two formative assessments, one summative assessment, material list, vocabulary
lists and images/graphs. The lesson plan was taken straight from BOCES and along with the
addition of lesson objectives/goals the sections of the lesson plan remains the same. Each lesson
is accompanied with a worksheet for the student’s records and assessment for the teacher. They
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are student friendly and are intended to be completed as the student works through the activity.
Moving through the kits the students will also be responsible for completing assessments. The
assessments were created to check for understanding and allow students to apply their new
knowledge. To conclude, the kits include a materials list, vocabulary list and images/graphs.
These resources assist the teachers in the implementation of the activities and provide them the
necessary information to appropriately and successfully use these activities.
Findings
In the next section of this project you will find in depth descriptions of and the written
materials for the five science kits made to supplement the 4th grade science curriculum at Pine
Valley. Following the same order of the Scott Foresman Textbook, the following topics that were
included in this curriculum project are: Energy from Plants, Systems of the Human Body, Heat,
Sound and Light, and Simple Machines. For each kit topic eight activities are provided, giving
teachers a total of 40 lesson plans to implement into the 4th grade science curriculum.
Each kit includes: a kit overview, eight lesson plans, eight corresponding worksheets, and
a vocabulary list. The kit overview is a short, two page, clear outline of the kit and consists of a
materials list, the big picture questions (one for the whole kit and more specific questions for
each activity), the alignment to New York State Standards and both formative and summative
assessments. The materials for the eight activities are all inexpensive and easily accessible.
Additionally, depending on the school district’s budget the materials list also offers some more
expensive optional tools/apparatuses pertaining to the topic being covered.
Attached you will find the five kits created for Pine Valley Elementary School. They
each include a table of contents and follow order indicated on the list. Each kit starts with the kits
table of contents and ends with the kits vocabulary list.
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I.

Kit One: Energy for Plants
a. Overview of Energy for Plants
i. Questions
ii. Materials
iii. Standards
iv. Assessments
b. Activity 1- Seeds
c. Activity 1 Worksheet- Classifying Seeds
d. Activity 2- Seeds
e. Activity 2 Worksheet-Plant Progress
f. Activity 3- Colored Light
g. Activity 3 Worksheet-Colored Plants
h. Activity 4-Light Variable
i. Activity 4 Worksheet-Sunlight
j. Activity 5-Photosynthesis (Air)
k. Activity 5 Worksheet-Air effect on Photosynthesis
l. Activity 6-Photosynthesis (Water)
m. Activity 6 Worksheet-Water effect on Photosynthesis
n. Activity 7-Flower Dissection
o. Activity 7 Worksheet- Flower Dissection
p. Activity 8-Growth without seeds
q. Activity 8 Worksheet- Growth without seeds
r. Vocabulary List
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Energy From Plants
Big Picture Question: How do plants need to live/survive?
Underlying Questions:









What is the purpose of seeds? (Kit 1)
What do plants need to grow? (Water) (Kit 2)
What do plants need to grow? (Colored Light) (Kit 3)
What do plants need to grow? (Amount of Light) (Kit 4)
How do plants make food? (Air) (Kit 5)
How do plants make food? (Water) (Kit 6)
How do flowers reproduce? (Kit 7)
Can a plant grow with no seeds? (Kit 8)

Materials for Kit (Approximate class size of 25 students):
























Roll of Masking Tape
Various Seeds
4 Light Fixtures
4 Light Timers
75 Watt Red Light Bulb
75 Watt Blue Light Bulb
75 Watt Green Light Bulb
75 Watt Plant Grow Light Bulb
Water Source
4 Thermometers
20 Plastic Cups
Potting Soil
Clover Seeds
5 Plastic Spoons
5 Graduated Cylinders
8 Small potted plants all around the same size, all the same species
25 Flowers
Newspaper
13 Rulers
13 Pairs of Scissors
5 Microscopes
25 Strands of Elodea Plant
1 gallon dechlorinated water
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5 Test tube racks
Petroleum Jelly
30 Clear plastic cups
Cardboard
25 Leaves
Wax Paper
25 Small rubber bands
25 Paperclips
25 Leaves from African Violet Plant

Materials if money allows:



Diagram of the inside of a flower
Various species of plants to have in the classroom

Alignment to Standards:
NYS 4th Grade Science Standards
NYS Standard 4: Science: Living Environment
Key Idea and Performance Indicators 1:
Key Idea 1: Living things are both similar to and different from each other and
nonliving things.
Performance Indicator 1:
1.2 Describe the life processes common to all living things
Key Idea and Performance Indicators 3:
Key Idea 3: Individual organism and species change over time.
Performance Indicators 3:
3.1 Describe how the structures of plants and animals complement the
environment of the plant and animal
3.2 Observe the differences within a species may give individuals an
advantage in surviving and reproducing
Key Idea and Performance Indicators 4:
Key Idea 4: The continuity of life is sustained through reproduction and development.
Performance Indicators 4:
4.1 Describe the major stages in the life cycles of selected plants and
animals
4.2 Describe evidence of growth, repair, and maintenance, such as nails,
hair, and bone, and the healing of cuts and bruises
Key Idea and Performance Indicators 5:
Key Idea 5: Organisms maintain a dynamic equilibrium that sustains life.
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Performance Indicators 5:
5.2 Describe some survival behaviors of common living specimens
Key Idea and Performance Indicator 6:
Key Idea 6: Plants and animals depend on each other and their physical environment
Performance Indicators 6:
6.2 Describe the relationship of the sun as an energy source for living and
nonliving cycles
NYS Standard 4: Science: Physical Setting
Key Idea and Performance Indicator 4:
Key Idea 4: Energy exists in many forms, and when these forms change energy is
conserved.
Performance Indicators 4:
4.2 Observe the way one form of energy can be transformed into another
form of energy present in common situations (e.g., mechanical to heat
energy, mechanical to electrical energy, chemical to heat energy)

Formative Assessments:
1. After activity 4 on the variable of light students will write up a recipe for the perfect
plant. They will design their recipe making it look like they took it out of a cookbook. On
the page they will include the essential parts of a plant and necessary elements like water,
light to create a successful plant. In the cooking instructions the students should explain
how each part has a specific and important role in the life cycle of the plant.
2. Following activity 6, the students will have the chance to create a poem or rap about the
process of photosynthesis. The poem or rap must include the properties needed for the
process and the products.
Summative Assessments:


To formally assess the students understanding of the demonstrations throughout this kit
the students will be asked to complete a written assessment. This assessment will give the
students situations and the students must determine how those variables will affect the
plants growth/survival. For an example: Ms. Diesenberg just returned home to NY from
vacation in Arizona. She forgot to move her plants out of the sun and water them. The
room is not that warm and she only left them for about 4 days. Describe how her plants
might look like when she gets home.
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Name: _______________________________________

Draw the setup of each test tube.

Test Tube 5 cm away
from the light

Test Tube 20 cm away
from the light

How do these test tubes show photosynthesis?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
What is causing the difference in the number of bubbles?
______________________________________________________________________________
______________________________________________________________________________
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Name: ____________________________________

What happened to the top cup after leaving the plant in the sun?
______________________________________________________________________________
______________________________________________________________________________

What part of photosynthesis is seen on the cup?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

What is happening on the cup?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Name: ______________________________________

Draw the following parts of your flower.
(Female- Pistil, Stigma, Style, Ovary, Ovule)
Pistil

Stigma

Style

Ovary

(Male-Stamen, Anther, and Filament)
Stamen

Anther

After pulling off the sepal, draw the flower below.

Filament

Ovule
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Label the following flower parts.

Length of Stamen
Stamen #
1
2
3
Average Length

Draw the Pollen Slide
Length
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Energy from Plants
Energy from Plants Chapter
Photosynthesis
Chlorophyll
Sepal
Pistil
Stamen
Ovary
Fertilization
Dormant
Seeds
Classify
Seed

Water Variable
Variable
Experimental Variable
Control Variables

The process in which plants make their own
food (p.48)
A green material in plants that captures energy
from sunlight for photosynthesis (p.49)
One of several leaf-like parts that cover and
protect the flower bud (p.55)
A female structure in plants that produce egg
cells (p.55)
Male structure in plants that makes pollen
(p.55)
The thick bottom part of the pistil where the
egg cells are stored (p.56)
The process by which an egg cell and a sperm
cell combine (p.56)
In a state of rest (p.62)

To arrange or organize by classes; order
according to class.
The fertilized, matured ovule of a flowering
plant, containing an embryo or rudimentary
plant.

Something that may or does vary; a variable
feature or factor.
A variable whose values are independent of
changes in the values of other variables
A person, group, event, etc., that is used as a
constant and unchanging standard of
comparison in scientific experimentation.

Colored Light
Photosynthesis
Chloroplasts
Chlorophyll
Pigment

The process in which plants make their own
food (p.48)
A plastid containing chlorophyll.
A green material in plants that captures energy
from sunlight for photosynthesis (p.49)
Any substance whose presence in the tissues or
cells of animals or plants colors them.
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Light Variable /Photosynthesis Water and Air
Photosynthesis

Flower Dissection
Reproduction

Fertilization

Sepal
Petals
Stamen
Anther
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The process in which plants make their own
food (p.48)

The natural process among organisms by
which new individuals are generated and the
species perpetuated.
The union of male and female gametic nuclei;
fecundation or impregnation of animals or
plants.
One of several leaf-like parts that cover and
protect the flower bud (p.55)
One of the often colored segments of the
corolla of a flower.
Male structure in plants that makes pollen
(p.55)
The pollen-bearing part of a stamen.

Filament

The stalk like portion of a stamen, supporting
the anther.

Pistil

A female structure in plants that produce egg
cells (p.55)
The part of a pistil that receives the pollen.

Stigma
Style
Ovary

An elongated part of a carpel, or group of fused
carpels, between the ovary and the stigma.
The thick bottom part of the pistil where the
egg cells are stored (p.56)
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II.

Kit Two: Systems of the Human Body
a. Overview of Systems of the Human Body
i. Questions
ii. Materials
iii. Standards
iv. Assessments
b. Activity 1- Muscles and Bones
c. Activity 1 Worksheet-Muscles and Bones
d. Activity 2-Breathing
e. Activity 2 Worksheet-Breathing Balloons
f. Activity 3-Lung Capacity
g. Activity 3 Worksheet- How much air can your lungs hold?
h. Activity 4- Heart Rate
i. Activity 4 Worksheet- Heart Rate Recordings
j. Activity 5-Track of your food
k. Activity 5 Worksheet-Track your food
l. Activity 6-Reation Rate
m. Activity 6 Worksheet-Hare or Turtle?
n. Activity 7-Skin Shield
o. Activity 7 Worksheet-Skin Shield
p. Activity 8-Interlinking Systems
q. Activity 8 Worksheet-Interlinking Systems
r. Vocabulary List
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Systems of the Human Body
Big Picture Question: How does your body work?
Underlying Questions:









How do our muscles work together? (Kit 1)
How do we breathe? (Kit 2)
How much air can your lungs hold? (Kit 3)
What makes your heart race? (Kit 4)
How long is your digestive system? (Kit 5)
What protects you from getting hurt? (Kit 6)
What does your skin protect you from? (Kit 7)
How are our body systems interlinked? (Kit 8)

Materials for Kit (Approximate class size of 25 students):
























50 Toilet Paper Tubes
50 Rubber bands
75 Paper clips
25 Pushpins
Masking Tape
25 Small Balloons
25 Large Balloons
50 (2 Liter) Soda Bottles
50 Rubber bands
Water Source
A sink or water basin
50 Ft. Clean plastic tubing
Red Yarn
Blue Yarn
Green Yarn
Yellow Yarn
Purple Yarn
13 Rulers
1 Height Poster
50 Apples
50 Self Locking Baggies
A couple permanent markers
Butcher Paper
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Markers/Crayons/Colored Pencils
Human Systems Books
Access to computers

Materials if money allows:




Life Size human diagram showing the organs
Model of how diaphragm controls lungs
Skeleton

Alignment to Standards:
NYS 4th Grade Science Standards
NYS Standard 4: Science: Living Environment
Key Idea and Performance Indicators 1:
Key Idea 1: Living things are both similar to and different from each other and
nonliving things.
Performance Indicator 1:
1.2 Describe the life processes common to all living things
Key Idea and Performance Indicators 5:
Key Idea 5: Organisms maintain a dynamic equilibrium that sustains life.
Performance Indicators 5:
5.1 Describe basic life functions of common living specimens (guppy,
mealworm, gerbil)
5.3 Describe the factors that help promote good health and growth in
humans
Formative Assessments:
1. This assessment will be after activity 3 (Lung Capacity) and will have students free write
on what they have learned so far about our respiration system. The students will have 15
minutes to write as much as they can. During the free write the students can comment on
what they know, what surprised them and what they still wonder about. They will be
encouraged to write as Respiratory Specialist.
2. After activity 6 (Reaction Rate) students will have the option to write about the
circulatory system, digestion or nervous system as a vein, piece of food or neuron. They
will have to pretend that they are a vein, piece of food or neuron and write about the
importance of their job, what they do daily and what would happen if they weren’t there.
Summative Assessments:
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Following activity 8 (Interlinking Systems) students will be responsible for filling out the
interlinking system chart showing how each system interacts with another system. They
will use the information they learn from the book, from the kits and from their classmates
presentations to complete the form accurately. The chart allows students to add as much
information as they can; meeting my student’s differentiated abilities and needs.
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Name: _______________________________________
Fill in the following chart, showing how certain systems work together.

Skeletal System
Skeletal
System

Digestive
System

Respiratory
System

Circulatory
System

Nervous
System

Digestive
System

Respiratory
System

Circulatory System

Nervous System
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KEY

Skeletal System
Skeletal
System

Digestive
System

Provides
nutrients for
bone repair and
growth

Respiratory
System

Provides bones
with oxygen so
they will
continue to
work.
Removes
carbon dioxide
and water from
the skeleton.
Moves oxygen
and glucose
around the
body so cells
can do their
work.
Moves waste so
that it can be
disposed of.
The cerebrum
controls
movement and
the cerebellum
controls
voluntary
movement.
The spinal cord
delivers
messages from
the brain to the
rest of the
body.

Circulatory
System

Nervous
System

Digestive
System
Protects the
mouth,
esophagus.
Stomach, liver,
pancreas and
gall bladder

Provides
oxygen to
muscles.
Removes
carbon dioxide
and water that
muscles make
as a waste
product.
Moves oxygen
and glucose
around the
body so cells
can do their
work.
Moves waste so
that it can be
disposed of.
The Medulla in
the brain
controls
involuntary
muscle
movementdigestion.
The spinal cord
delivers
messages from
the brain to the
rest of the
body.

Respiratory
System
Protects the
trachea and
diaphragm

Circulatory System

Nervous System

Protects the heart
Red blood cells are
produced in bone
marrow

Skull protects the brain.
Vertebrate protect the
spinal cord.

Provides energy
to the
diaphragm so
that we can
breathe.

Provides nutrients to
the heart so that it
will continue to
beat.

Provides energy to the
brain. Without the
brain working it
wouldn’t be able to
control other systems.
Provides oxygen to the
brain.
Removes carbon
dioxide and oxygen.

Provides the oxygen
so that red blood
cells can travel to all
parts of the body.
Remove waste
products of carbon
dioxide and water
from the heart.
Moves oxygen
and glucose
around the body
so cells can do
their work.
Moves waste so
that it can be
disposed of.
The Medulla in
the brain
controls
involuntary
muscle
movementbreathing.
The spinal cord
delivers
messages from
the brain to the
rest of the body.

Moves oxygen and
glucose around the
body so cells can do
their work.
Moves waste so that it
can be disposed of.

The Medulla in the
brain controls
involuntary muscle
movementHeartbeat.
The spinal cord
delivers messages
from the brain to the
rest of the body.
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Name: _____________________________________________________

Muscles Working Together!
After you have constructed your model arm, complete the following questions the best to your
ability.

1. Before making your arm, what did you think happened to your bicep muscle when you
bend your arm?
_______________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

2. Before making your arm, what did you think happened to your triceps muscle when you
straightened your arm?
_______________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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3. Bend the arm. Describe what happened to the bicep muscle.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

4. Straighten the arm. Describe what happened to the triceps muscle.
_______________________________________________________________________
________________________________________________________________________
________________________________________________________________________
_______________________________________________________________________

5. How does this activity show that muscles work in pairs?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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Name: _______________________________________
Draw what happens in the following pictures.

What does the blue portion of the bottle represent?
______________________________________________________________________________
What happens when the blue part is pulled down?
______________________________________________________________________________
How is this diagram act like your lungs?
______________________________________________________________________________
______________________________________________________________________________
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Name: ____________________________________________________________

Record your Findings:
Trial

Air Capacity

1
2
3
Average =

1. What would cause your lung capacity to increase?
___________________________________________________________________________
___________________________________________________________________________
2. What would cause your lung capacity to decrease?
____________________________________________________________________________
____________________________________________________________________________
3. Reflection on your average lung capacity.
____________________________________________________________________________
____________________________________________________________________________
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Name: _______________________________

Part One: Your Heart at Rest
Trail Number

Heart Rate

#1

Beats/Minute

#2

Beats/Minute

#3

Beats/Minute

Average Heart Rate
at Rest

Beats/Minute

Part Two: Your Heart After Exercise
Time

Heart Rate

After One Minute

Beats/Minute

Minute 2

Beats/Minute

Minute 3

Beats/Minute

Minute 4

Beats/Minute

Minute 5

Beats/Minute

Average Heart Rate
after Exercising

Beats/Minute
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Name: _________________________________________________________

Measuring Your Digestive System
Measure the following organs with the different colored yarn in order
to determine how long your digestive system is.
1. Mouth: With the RED yarn measure from the front of your mouth to
the back of your jaw, along your cheek.
2. Esophagus: With the BlUE yarn measure from the start of your neck
to the bottom of your rib cage.
3. Stomach: With the GREEN yarn measure the span of your hand from
your thumb to the pinkie finger.
4. Small Intestine: With the YELLOW yarn measure your height and
multiply it by four.
5. Large Intestine: With the PURPLE yarn measure your height.

With the pieces of yarn measured above, calculate the length of each
organ in cm’s.
Digestive Organ

Color Yarn

Mouth

Red

Esophagus

Blue

Stomach

Green

Small Intestine

Yellow

Large Intestine

Purple

Length (cm)
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Name: _____________________________________

Student

III.

Trail #1

Trail #2

Trail #3

Kit Three: Heat
a. Overview of Heat
i. Questions
ii. Materials
iii. Standards
iv. Assessments
b. Activity 1-Heat Molecules
c. Activity 1 Worksheet- Heat Molecules
d. Activity 2-Thermometer
e. Activity 2 Worksheet-Homemade Thermometer
f. Activity 3-Heat Transfer
g. Activity 3 Worksheet-Heat Transfer
h. Activity 4-Convection
i. Activity 4 Worksheet-Convection
j. Activity 5-Conduction
k. Activity 5 Worksheet-Conduction
l. Activity 6-Radiation
m. Activity 6 Worksheet-Radiation
n. Activity 7-Loss of Heat
o. Activity 7 Worksheet-Loss of Heat
p. Activity 8-Heat Measurement
q. Activity 8 Worksheet-Heat Measurement
r. Vocabulary List

Trail #4

Trail #5

Student 1
Student 2
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Name: _______________________________________

Draw bag labeled “Unbroken Skin”:

Draw bag labeled “Broken Skin”:

Adjectives of the Unbroken Skin Bag

Adjectives of the Broken Skin Bag
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How do the two bags differ?
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

How does the Unbroken Bag represent our skin?
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

How does our skin protect us?
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

DEVELOPMENT OF ELEMENTARY SCIENCE KITS

75

DEVELOPMENT OF ELEMENTARY SCIENCE KITS

76

HUMAN BODY PROJECT WORKSHEET AND CHECKLIST
Body System: ____________________________
What organs are included in this body system?
_______________________________________________
_______________________________________________
What is your system responsible for?
___________________________________________________________________
___________________________________________________________________
How does your system work?
___________________________________________________________________
___________________________________________________________________
_________________________________________________________________
What does your system need to work?
___________________________________________________________________
___________________________________________________________________
_________________________________________________________________
For your project, make sure you include:

 The names of the two systems your group was responsible for.
 The job of each body system.
 How they work together.
 The organs that are included in both body systems.
 An accurate illustration of each body system.
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Human Body Vocabulary
Systems of the Human Body Chapter
Voluntary Muscles
Involuntary Muscles
Neuron
Pathogens
Infectious Disease
Immune System
Vaccine

Muscles and Bones
Bicep
Tricep
Contract

Muscles that you can control (p.146)
Muscles that you cannot control (p.146)
Basic working unit of the nervous system or the nerve
cell (p.154)
Organisms that cause disease (p.158)
A disease that can pass from one organism to another
(p.158)
The organs in your body that defend against disease
(p.161)
An injection of dead or weakened pathogens that
causes you to be immune to a disease (p.161)

A biceps muscle, especially the one at the front of the
upper arm.
A tricep muscle, especially the one at the back of the
upper arm.
To draw together or into smaller compass; draw the
parts of together: to contract a muscle.

Relax

To make less tense, rigid, or firm; make lax: to relax
the muscles.

Joint

The place at which two things, or separate parts of one
thing, are joined or united, either rigidly or in such a
way as to permit motion; juncture.

Ligament

A band of tissue, usually white and fibrous, serving to
connect bones, hold organs in place, etc.

Tendon

A cord or band of dense, tough, inelastic, white, fibrous
tissue, serving to connect a muscle with a bone or part;
sinew.

Breathing Balloons
Diaphragm
Inflation
Deflation
Lung Capacity
Capacity
Respiration

A muscular, membranous or ligamentous wall
separating two cavities or limiting a cavity.
The act of inflating or state of being inflated
The act of deflating or the state of being deflated.

The ability to receive or contain.
The act of respiring; inhalation and exhalation of air;
breathing.
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Heart Rate
Heart Rate
Jugular Vein
Pulse

Voluntary Muscles
Involuntary Muscles
Track your Food
Esophagus

Stomach
Small Intestine

Large Intestine

Reaction Rate
Neuron

Skin Shield
Pathogens
Infectious Disease
Immune System
Vaccine
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The number of heartbeats per unit of time, usually
expressed as beats per minute.
Any of three large veins of the neck that return blood to
the heart from the head and face
The regular throbbing of the arteries, caused by the
successive contractions of the heart, especially as may
be felt at an artery, as at the wrist.
Muscles that you can control (p.146)
Muscles that you cannot control (p.146)

A muscular passage connecting the mouth or pharynx
with the stomach in invertebrate and vertebrate
animals; gullet.
A sack like organ that is responsible for storing,
diluting, and digesting food
The narrow, winding, upper part of the intestine where
digestion is completed and nutrients are absorbed by
the blood.
The portion of the intestine that extends from the ileum
to the anus, forming an arch around the convolutions of
the small intestine and including the cecum, colon,
rectum, and anal canal.

Basic working unit of the nervous system or the nerve
cell (p.154)

Organisms that cause disease (p.158)
A disease that can pass from one organism to another
(p.158)
The organs in your body that defend against disease
(p.161)
An injection of dead or weakened pathogens that
causes you to be immune to a disease (p.161)
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Kit Three: Heat
a. Overview of Heat
i. Questions
ii. Materials
iii. Standards
iv. Assessments
b. Activity 1- Heat Molecules
c. Activity 1 Worksheet-Heat Molecules
d. Activity 2-Thermometer
e. Activity 2 Worksheet-Homemade Thermometer
f. Activity 3-Heat Transfer
g. Activity 3 Worksheet- Heat Transfer
h. Activity 4- Convection
i. Activity 4 Worksheet- Convection
j. Activity 5-Conduction
k. Activity 5 Worksheet- Conduction
l. Activity 6-Radiation
m. Activity 6 Worksheet- Radiation
n. Activity 7-Loss of Heat
o. Activity 7 Worksheet- Loss of Heat
p. Activity 8-Heat Measurement
q. Activity 8 Worksheet- Heat Measurement
r. Vocabulary List
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Heat
Big Picture Question: What is heat and how is it transferred?
Underlying Questions:









What is heat? (Kit 1)
What is temperature? (Kit 2)
Where does heat go? (Kit 3)
What is convection? (Kit 4)
What is conduction? (Kit 5)
What is radiation? (Kit 6)
How can we prevent heat loss? (Kit 7)
Which one has more heat? (Kit 8)

Materials for Kit (Approximate class size of 25 students):
























2 Large Bowls
Hot Water
Cold Water
Food Coloring
25 12 oz. Soda Bottles
Rubbing Alcohol
25 Drinking Straws
Modeling Clay
2 Plastic Zip Lock Baggies
Small Plastic Vial
Medium Plastic Jar
10-15 Thermometers
1 Clear Plastic Plant Saucer (8-10 Inches wide)
1 Small cup
1 Medicine Dropper or Pipette
4 Styrofoam Cups
1 Medium Sauce Pan
1 Balloon
Burner
1 Weighed Glass Bottle
1 Candle
Lighter/Matches
Quilting Needle
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Wax
Cardboard
Pair of Tongs
26 Tin cans
Black Paint
White Paint
2 Styrofoam cup tops
Paint Brush
Light Fixture
Light Bulb
50 Packages of Oatmeal
50 Small Paper Bowls
50 Plastic Spoons
50 Small Zip Lock bags
50 Freezer Size Zip Lock bags
Newspaper
Aluminum foil
Cotton Balls
1 Large Nail
1 Small Nail
2 Small Cans

Alignment to Standards:
NYS 4th Grade Science Standards
NYS Standard 4: Science: Living Environment
Key Idea and Performance Indicator 6:
Key Idea 6: Plants and animals depend on each other and their physical environment
Performance Indicators 6:
6.2 Describe the relationship of the sun as an energy source for living and
nonliving cycles
NYS Standard 4: Science: Physical Setting
Key Idea and Performance Indicators 3:
Key Idea 3: Matter is made up of particles whose properties determine the observable
characteristics of matter and its reactivity.
Performance Indicators 3:
3.1 Observe and describe properties of materials using appropriate tools.
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3.2 Describe chemical and physical changes, including changes in states of
matter
Key Idea and Performance Indicator 4:
Key Idea 4: Energy exists in many forms, and when these forms change energy is
conserved.
Performance Indicators 4:
4.1 Describe a variety of forms of energy (e.g., heat, chemical, light) and
the changes that occur in objects when they interact with those forms
of energy
4.2 Observe the way one form of energy can be transformed into another
form of energy present in common situations (e.g., mechanical to heat
energy, mechanical to electrical energy, chemical to heat energy)

Formative Assessments:
1. Following activity 2 students will have to complete a “ticket out the door”. In order to
leave the room to go onto their next class they must write a paragraph explaining to a
third grader the difference between heat and temperature.
2. After activity 6 students will be given pictures of heat transfer. They will have to identify
whether its convection, conduction or radiation. This assessment will be completed with
the ELMO and response cards. The class will be given the picture and the student must
place the correct concept on the board. Discussion will follow every picture and response
so that the students understand the correct answer.
Summative Assessments:


To summarize the transfer of energy students will create a public service announcement
on the importance of convection, conduction or radiation. They should write a speech,
create an advertisement or film themselves stating the importance of one of these energy
transfers. The students should include the definition of the transfer, why it is important to
human survival and where we see/use it every day.
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Name: ___________________________________________
Complete the following illustrations.
Hot Molecules

Cold Molecules

What’s the difference between hot molecules and cold molecules?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Name one experience you’ve had where hot molecules characteristics were evident?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Name one experience you’ve had where cold molecules characteristics were evident?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Name: ______________________________________

Record your observations
_______________________________________________________
_______________________________________________________

What happened to the liquid when you placed your hands on the bottle?
______________________________________________________________________________

What are some similarities of your thermometer and a real thermometer?
______________________________________________________________________________
______________________________________________________________________________

What are some differences of your thermometer and a real thermometer?
______________________________________________________________________________
______________________________________________________________________________

How does a thermometer work?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Draw a picture of your thermometer and the current temperature.
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Name: ____________________________________

Temperature

Predict what you think will happen to the temperature of water over time if the warm bag is
added to the cold bag.

Time
Time
Start
1
2
3
4
5
6
7
8
9
10

Temperature of Warm Water

Temperature of Cold Water
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Warm Water
90
Cold Water
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Name: ______________________________________

Trail
Observation #1

Observation #2

Observation #3

Observation #4

Observations
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How do the demonstrations above illustrate convection?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Make a generalization about the dispersion rate of the food coloring in hot water.
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Make a generalization about the dispersion rate of food coloring in cold water.
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

What is one thing you learned about convection and heat from this activity?
______________________________________________________________________________
______________________________________________________________________________
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Name: __________________________
1. Tell me step by step what happened in the balloon demonstration.
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

2. What caused the balloon to expand?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

3. Tell me step by step what happened in the wax demonstration.
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
4. How did the wax melt if it wasn’t close to the heat?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Name:_______________________________________________

Time (Minutes)

Temperature of Black Can

Temperature of White Can

Initial
1

2
3
4
5
6
7
8
9
10
11
12
13
14
15

What happened to the temperature of each can?
______________________________________________________________________________
______________________________________________________________________________
What caused the difference in the two cans temperatures?
______________________________________________________________________________
______________________________________________________________________________
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Name:___________________________________________

Material in Large Bag: _____________________________________
Time
Before

Temperature

After 15 Minutes

What were your results?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

How did your material work compared to the other two materials?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Chosen Material in Large Bag: __________________________________________
Time
Before
After 15 Minutes

Temperature
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What were your results?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

How did your material work compared to the other materials?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Overall what was the best insulator? Why?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

How can this experiment help you in everyday life?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Name: ___________________________________

Can

Temperature

Long Nail Can
Short Nail Can

Which can of water was warmer?

Can with the long nail

Can with the shorter nail

Which nail had more heat in it? How do you know?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Why might the larger nail have more energy than the short nail?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

How could you get the smaller nail to have more energy than the longer nail?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Heat
Heat Chapter
Thermal Energy
Conduction
Conductor
Insulator
Convection Current

Radiation
Heat Molecules
Molecules

Heat
Dispersion

Thermometer
Temperature

Mercury

Heat Transfer-Convection
Convection

Heat Transfer-Conduction
Conduction
Conductor

Total energy of motion of particles in a system
(p. 351)
The transfer or passing of energy (p.354)
A material that allows thermal energy or
electricity to pass through it (p.354)
A material or substance that limits the amount
of heat that passes through it (p.355)
The pattern in which thermal energy flows;
formed when heated liquid or gas expands and
is less dense than a cooler liquid or gas around
it (p.356)
The transmission of energy as light (p.358)

The smallest physical unit of an element or
compound, consisting of one or more like
atoms in an element and two or more different
atoms in a compound.
The state of a body perceived as having or
generating a relatively high degree of warmth.
An act, state, or instance of dispersing or of
being dispersed.

A measure of the warmth or coldness of an
object or substance with reference to some
standard value. The temperature of two
systems is the same when the systems are in
thermal equilibrium.
A heavy, silver-white, highly toxic metallic
element, the only one that is liquid at room
temperature.

The pattern in which thermal energy flows;
formed when heated liquid or gas expands and
is less dense than a cooler liquid or gas around
it (p.356)

The transfer or passing of energy (p.354)
A material that allows thermal energy or
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Insulator

Heat Transfer-Radiation
Radiation
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electricity to pass through it (p.354)
A material or substance that limits the amount
of heat that passes through it (p.355)

The transmission of energy as light (p.358)
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Kit Four: Sound and Light
a. Overview of Sound and Light
i. Questions
ii. Materials
iii. Standards
iv. Assessments
b. Activity 1-Sound
c. Activity 1 Worksheet-Sound
d. Activity 2-Sound Waves
e. Activity 2 Worksheet-Sound Waves
f. Activity 3-Sound Frequency
g. Activity 3 Worksheet-Sound Frequency
h. Activity 4-Echoes
i. Activity 4 Worksheet-Echoes
j. Activity 5-Light Energy
k. Activity 5 Worksheet-Light Energy
l. Activity 6-Direction of Light
m. Activity 6 Worksheet-Direction of Light
n. Activity 7-Bending Light
o. Activity 7 Worksheet-Bending Light
p. Activity 8-Reflection and Absorption
q. Activity 8 Worksheet Reflection and Absorption
r. Vocabulary List
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Sound and Light
Big Picture Question: What is sound and light?
Underlying Questions:









What is sound? (Kit 1)
What does sound look like? (Kit 2)
What caused different pitches? (Kit 3)
What is an echo? (Kit 4)
What is light energy? (Kit 5)
What caused the direction of light? (Kit 6)
How does light bend and bounce? (Kit 7)
How are colors reflected and absorbed? (Kit 8)

Materials for Kit (Approximate class size of 25 students):
























Notebook Paper
Pen
Bag of uncooked rice
25 Metal Tin cans
25 Large Balloons
25 Rubber Bands
25 Pairs of Scissors
25 Pencils
Jump Rope
Slinky
Yarn
25 Metal Hanger
At least 2 Metal Chairs
13 12 oz. Plastic Bottles
Water
25 Bouncy Balls
25 Flashlights
Random Items to make shadows with
Wax Paper
Aluminum Foil
Lamp Shade
25 Small Mirrors
Paper cut out Stars
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Clear Glass Cup
Metal Spoon
25 Shoe Boxes
25 Pieces of colored plastic
25 Small Clear plastic cups
Bag of Gummy Bears (Red and Green)
12 Red Lasers
12 Green Lasers

Materials if money allows:



Tuning Fork
Clear Plastic Prism

Alignment to Standards:
NYS 4th Grade Science Standards
NYS Standard 4: Science: Physical Setting
Key Idea and Performance Indicator 4:
Key Idea 4: Energy exists in many forms, and when these forms change energy is
conserved.
Performance Indicators 4:
4.1 Describe a variety of forms of energy (e.g., heat, chemical, light) and
the changes that occur in objects when they interact with those forms
of energy
4.2 Observe the way one form of energy can be transformed into another
form of energy present in common situations (e.g., mechanical to heat
energy, mechanical to electrical energy, chemical to heat energy)
Formative Assessments:
1. After activity 4 students will create a concept map on sound. Placing sound in the middle
bubble they will create their own concept map with everything we have covered and
things they have learned.
2. Following activity 8, students will be paired up with a partner and they must create a
picture book or comic book teaching me everything they know about light. There are to
be no words.
Summative Assessments:


To finish the kit, students will be expected to pick either sound energy and light energy
and write a persuasive paper. If they were only allowed to have one energy in their life
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which one would like have and why? They must describe and elaborate on each energy,
showcasing the benefits of their energy and the downfalls of the opposing energy.
Students should include how prevalent their energy is in their life and what kind of
impact it would have if it was removed.
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Name: _____________________________
List the sounds you hear around school.

In what states of matter did you hear sound?
______________________________________________________________________________

What causes sound?
______________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

True or False
________ Sound is a form of energy.
________ Sound can’t travel through liquids.
________ Sounds are caused from vibrations.
________ Vibrations travel through air as sound waves.
________ Sounds can only be heard in gases like the air we breathe.

What is one question you have about sound?
______________________________________________________________________________
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Name: _____________________________________

What’s the difference between Transverse and Longitudinal Waves?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Draw a picture illustrating each sound wave.
Transverse Wave

Longitudinal

What happened when you hit the hanger against the chair?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

What is happening with the yarn and hanger that is causing you to hear that?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Name: _____________________________________

Draw the levels of water in your bottles.

Highest Pitch

Lowest Pitch

Make a generalization about the water level and the pitch.
_____________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Why do you think is causing the difference in pitches?
_____________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Finish the statement:
The lower the water level the ______________ the pitch.
The lower the pitch the _____________________ frequency.
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Name: _____________________________________________

Draw how an echo works in a cave.

Opening of the cave
Back of the cave

What is an echo?
______________________________________________________________________________
______________________________________________________________________________

How did the bouncy ball act like sound in an echo?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

How can you relate an echo to what you already know about sound?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Name: __________________________________

What are some sources of light?
______________________________

_______________________________

______________________________

_______________________________

______________________________

_______________________________

______________________________

_______________________________

What are shadows?
______________________________________________________________________________
______________________________________________________________________________

Draw your best shadow.

Draw a picture of the shadow of an object that
is really close to the flashlight and really far away

What is light energy?
___________________________________________
___________________________________________
___________________________________________

___________________________________________
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Name: ____________________________________

Draw your mirror and light set up.

Target

What did you learn about light during this competition?
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

Place the materials in the appropriate box.
Transparent

Translucent

Opaque
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Name: ____________________________

Draw a picture of your original set up and where the light ended up.

Draw a picture of your set up after you added the glass of water and where the light ended up.

Draw a picture of a location where you would see light bent or bounced.

How and why can light be bent and bounced?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Name: _______________________________

What is the difference between reflection and absorption?
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

1. What is happening here? How do you know?

_____________________________________________________________________________________
_____________________________________________________________________________________

2. What is happening here? How do you know?

_____________________________________________________________________________________
_____________________________________________________________________________________
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Sound and Light
Sound and Light Chapter
Compression
Frequency
Wavelength
Pitch

Reflection
Absorption
Transparent
Translucent

Opaque
Refraction

Sound Waves
Longitudinal Waves

The pushing together of a mass so that it
occupies less space (p. 408)
The number of times a wave makes a complete
cycle in a second (p.409)
Distance between one point of a wave to the
next similar point on a wave (p.409)
A measure of whether a sound seems high or
low, determined by the sound’s frequency
(p.412)
The bouncing back of a wave off an object or
surface (p.420)
The taking in of light energy by an object
(p.420)
Describes materials that let nearly all the light
rays that hit them pass through (p.421)
Describes materials that let some light rays
pass through but scatter some of the other rays
(p.421)
Describes materials that do not let any light
pass through them (p.421)
Bending of a wave caused by the changes of
speed that occurs when the wave passes from
one medium to another (p.422)

A wave in which the direction of displacement
is the same as the direction of propagation, as a
sound wave.

Transverse Waves

A wave in which the direction of displacement
is perpendicular to the direction of
propagation, as a surface wave of water.

Wavelength

Distance between one point of a wave to the
next similar point on a wave (p.409)
The number of times a wave makes a complete
cycle in a second (p.409)
The pushing together of a mass so that it
occupies less space (p. 408)

Frequency
Compression

Sound Frequency
Pitch

A measure of whether a sound seems high or
low, determined by the sound’s frequency
(p.412)
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Frequency
Echoes
Echo

Light Energy
Reflection
Absorption

Direction of Light
Refraction

Transparent
Translucent

Opaque

Bending Light
Refraction

Transparent

Reflection and Absorption
Reflection
Absorption
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Rate of occurrence

A repetition of sound produced by the
reflection of sound waves from a wall,
mountain, or other obstructing surface.

The bouncing back of a wave off an object or
surface (p.420)
The taking in of light energy by an object
(p.420)

Bending of a wave caused by the changes of
speed that occurs when the wave passes from
one medium to another (p.422)
Describes materials that let nearly all the light
rays that hit them pass through (p.421)
Describes materials that let some light rays
pass through but scatter some of the other rays
(p.421)
Describes materials that do not let any light
pass through them (p.421)

Bending of a wave caused by the changes of
speed that occurs when the wave passes from
one medium to another (p.422)
Describes materials that let nearly all the light
rays that hit them pass through (p.421)

The bouncing back of a wave off an object or
surface (p.420)
The taking in of light energy by an object
(p.420)
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III.

Kit Five: Simple Machines
a. Overview of Simple Machines
i. Questions
ii. Materials
iii. Standards
iv. Assessments
b. Activity 1-Simple Machines
c. Activity 1 Worksheet-Work, Force, Simple Machines
d. Activity 2-Lever
e. Activity 2 Worksheet-Levers
f. Activity 3-Wheel and Axle
g. Activity 3 Worksheet-Wheel and Axle
h. Activity 4-Pulley
i. Activity 4 Worksheet-Pulley Pull
j. Activity 5- Inclined Planes
k. Activity 5 Worksheet-Inclined Planes Activity
l. Activity 6-Wedges
m. Activity 6 Worksheet-Scissors Wedge
n. Activity 7-Screws
o. Activity 7 Worksheet-Screws
p. Activity 8-Complex Machines
q. Activity 8 Worksheet-Complex Machines
r. Vocabulary List
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Simple Machines
Big Picture Question: What is are simple machines and how are they beneficial?
Underlying Questions:









What is a machine? (Kit 1)
What is a lever? (Kit 2)
What is a wheel and axle? (Kit 3)
What is a pulley? (Kit 4)
What is an inclined plane? (Kit 5)
What is a wedge? (Kit 6)
What is a screw? (Kit 7)
What is a complex machine? (Kit 8)

Materials for Kit (Approximate class size of 25 students):
























Writing Utensils
25 Textbooks
25 Rulers
10 feet of string
Weighted object
Old Crank Pencil Sharpener
Sneaker
Roller Blade
Pound of flour
12 Pulleys
12 Spring Scales
12ft (1ft pieces) of String
24ft (2ft pieces) of String
60ft (5ft pieces) of fishing line
12 books
5 pieces of smooth wood-about 3ft long
5 bags with 5 chapter books in each
25 pairs of scissors
25 magazines/newspapers or packets of paper
1 screw top milk jug
1 pull top milk jug
Chair
Variety of classroom materials
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Rubberbands
Paperclips
Pencils
Toilet paper tubes
Paper

Alignment to Standards:
NYS 4th Grade Science Standards
NYS Standard 4: Science: Physical Setting
Key Idea and Performance Indicator 5:
Key Idea 5: Energy and matter interact through forces that result in changes in motion.
Performance Indicator 5:
5.1 Describe the effects of common forces (pushes and pulls) on objects,
such as those caused by gravity, magnetism, and mechanical forces
Formative Assessments:
1. Following activity 1, students should think of the types of simple machines and make a
list of machines they use daily. Students should think about their morning routines, what
they do in school and after school. Students can then make a collage of machines they use
every day. On a piece of paper the student should write their name in the middle with a
catchy slogan and then cover the rest of the paper with drawings, magazine clippings or
pictures off the internet.
2. After activity 7 the students should start to formulate their favorite simple machine and
how important they think is it. From there the students will get into groups according to
their favorite simple machine. Within the group the students will write a persuasive
newspaper article trying to convince the rest of class that their machine is the best.
Summative Assessments:


To summarize the simple machines kit the students will complete a research assignment.
First they will state what profession or area they would like to go into when they are
older and then identify an important machine in that field. Once they have named the
machine they will conduct research in the library and computer lab so they can discover
how it works and what simple machines are included in it. After finishing their research
the students will create a presentation on their machine by either giving a public speech,
creating a powerpoint and sharing it, forming a poster session or writing a paper.
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Name:________________________________

In the boxes below please describe and draw the machines you found.
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Name:_______________________________

Draw a picture of your lever. Label the Fulcrum, Lever and Load.

Where did the pencil have to be located in order to lift the textbook? Why?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

Why is a lever considered a simple machine?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Name: ______________________________________

What is your reaction to the difference in work between the sneaker and roller blade?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
How do wheel and axles eliminate work?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

List some examples of wheel and axles.
________________________________

____________________________________

________________________________

____________________________________

________________________________

____________________________________

Draw a picture of a wheel and axle you see every day and label the wheel, axle, force and load.

How is a wheel and axle a simple machine?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Name:_________________________________
Draw your pulley set up labeling the pulley, spring scale, force and load.

Record your data below.
Force

Distance

Trail 1
Trail 2
Trail 3
Average

Why is the pulley a simple machine?________________________________________________
______________________________________________________________________________

In which direction was force applied when lifting the book without the pulley?
______________________________________________________________________________
In which direction was force applied when lifting the book with the pulley?
______________________________________________________________________________
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Name ________________________

Inclined Plane
Activity Sheet

Measure the force using a spring scale while pulling across different surfaces and
up an inclined plane.
Decide the unit of measure for the force ie. Newtons or Grams.
CIRCLE ONE
Spring Scale Reading in:
Newtons (N) or Grams (g)

ACTION

First Try

Second Try

Pulling the bag of books up an
inclined plane created with 2 books
Pulling the bag of books up an
inclined plane created with 4 books
Pulling the bag of books up an
inclined plane created with 6 books
Pulling the bag of books up an
inclined plane created with 8 books
Lifting the bag of books straight up
the height of 8 books

Which action required the least amount of work?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Name:______________________________
Describe a wedge:
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

What is one type of wedge you use every day?
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________

Label the force, fulcrum, and wedge.

How do scissors make it easier to separate the paper?
______________________________________________________________________________
_____________________________________________________________________________________
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Name: _________________________________

We use screws for:

Why do some people classify a screw as an inclined plane? ______________________________
______________________________________________________________________________
______________________________________________________________________________

Where in this room are screws currently being used? __________________________________
______________________________________________________________________________
______________________________________________________________________________

Do you think screws should be classified as a separate simple machine or should they be grouped
under inclined planes? Why? ______________________________________________________
______________________________________________________________________________
_____________________________________________________________________________________

______________________________________________________________________________
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Name: __________________________
List complex machines and the simple machines that are included in each.
1.

2.

3.

4.

Draw your complex machine.

What is one benefit of your machine? _____________________________________________
Reflect on your production of the machine. ___________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Simple Machines
Simple Machines Chapter
Lever
Fulcrum
Load
Effort
Wheel and Axle
Pulley
Inclined Plane
Wedge

Screw

Simple Machines
Simple Machines

Levers
Lever
Fulcrum

Wheel and Axle
Friction
Wheel and Axle

Pulley
Pulley

Inclined Plane
Inclined Plane
Force
Work

A simple machine made of a bar resting on a
fulcrum (p.464)
The support on which a lever plus its load rests
(p.464)
The weight that is to be lifted or moved (p.464)
The force used on a simple machine (p.464)
A simple machine made of a wheel and a rod
joined to the center of the wheel (p.466)
A simple machine made of a wheel with a rope
around it (p. 467)
A simple machine like a ramp (p.12)
A simple machine that is made of two inclined
planes put together and that can be driven into
another material (p.470)
A simple machine made of stick with ridges
wrapped around it (p. 471)

a simple device for altering the magnitude
or direction of a force. The six basic types
are the lever, wheel and axle, pulley, screw,
wedge, and inclined plane

A simple machine made of a bar resting on a
fulcrum (p.464)
The support on which a lever plus its load rests
(p.464)
surface resistance to relative motion, as of a
body sliding or rolling.
A simple machine made of a wheel and a rod
joined to the center of the wheel (p.466)
A simple machine made of a wheel with a rope
around it (p. 467)
A simple machine like a ramp (p.12)
strength or power exerted upon an object
exertion or effort directed to produce or
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accomplish something;

Wedges
Wedge

Screws
Screw

A simple machine that is made of two inclined
planes put together and that can be driven into
another material (p.470)
A simple machine made of stick with ridges
wrapped around it (p. 471)
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Discussion
The intent of this project was to create engaging activities for 4th grade students to
practice inquiry-based science. The kits are designed to directly relate to the See Learning in a
Whole New Light by Scott Foresman (2006) textbook and to entice students to become more
involved in their science education leading to an overall better understanding of science. In the
next few pages I will talk about the process of this project and struggles/achievements of creating
a curriculum.
Pine Valley Curriculum
When I was initially faced with a thesis project back in the Fall 2011semester I had no
idea of what I wanted to do. I knew I wanted to broaden my experience with science education
but did not know where to start. Thinking back to my student teaching experience at Pine Valley
I started to focus my efforts. I centralized my project around inquiry-based learning and the
science kits I used while I was there. I reached out to the current 4th grade science teacher David
Saxton and set up a meeting to better tailor my curriculum project. On January 19th I went to
Pine Valley Elementary and met with David Saxton. Together we narrowed the curriculum to the
topics he covers in 4th grade and specifically the topics that needed supplemental inquiry-based
instruction.
While talking to Mr. Saxton I verified the need for inquiry-based education and was able
to get advice from someone who had been teaching science for 15+ years. Mr. Saxton stated that
science at Pine Valley lasted for 40 minutes and was only done twice a week. He mentioned that
the students really enjoy the kits and even gave me the example of the crayfish kit. During my
visit, Mr. Saxton was able to give me curriculum information as seen in Table 2 and offer the
current textbook as a reference for making the new kits.
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With the need of inquiry-based education confirmed and the five kits identified I then
started to create my kits. Along with the help from Mr. Saxton I used the knowledge of Dr.
Michael Jabot, a science education professor on campus at SUNY Fredonia. Dr. Jabot was able
to lend me books on activities, offer information on the background of science education and
acted as a mentor as I started to form the kits and their corresponding activities.
Following the meetings with Dr. Saxton and Dr. Jabot, I started my lesson plans, using
the same format and set up already established by BOCES.
Lesson Plans
The use of the BOCES lesson plan made the process of creating lessons both smooth and
difficult. The lesson plans were easy to follow and had designated areas for information;
addressing the time concern of inquiry-based education. The lesson plans make it easy for the
teacher to follow and not get lost in the details; however, because the lesson plan had predetermined areas of information I spent a lot of time trying to find the appropriate corresponding
information. For example, for the sections of Basic Skill Development and Skills, BOCES
already had a list of terms or skills they pulled from. BOCES identified 14 skills and 5 basic
skills to use for these sections. I was only able to come up with the list of skills from looking at
their already existing kits and making the word bank myself. Table 3 and 4 display the lists of
lesson plan skills and inquiry process skills that BOCES’ lesson plans address.
Although the lesson plan was initially hard to navigate I wanted to use the BOCES lesson
plan to keep it consistent. Teachers are familiar with the set up and I wanted the five new kits to
be easily integrated in the already existing kits. The lesson plans are identical minus the lesson
objectives and goal addition to my lesson plans. I included the overall standards on the kit
overview but additionally found it beneficial to have goals on the individual lesson plans, so that
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the teacher could prioritize kit activities if time constraints required it. The lesson plan set up
also assists the teacher in materials management and helps in the smooth transition of activities
and materials.
Table 3:
BOCES Lesson Plan Skills
Reading Vocabulary, Sequencing
Listening
Speaking
Writing

Table 4: Inquiry Process Skills
Classifying
Arranging or distributing objects of events in classes according to
some method or system.
Creating Models
Displaying information by means of graphic illustration or other
multi-sensory representation.
Formulating Hypotheses
Constructing a proposition or assumption of what is thought likely
to be true based on reasoning, which serves as a tentative testable
theory.
Generalizing
Drawing general conclusions from information.
Identifying Variables
Recognizing characteristics of objects or events which are constant
or change under different conditions.
Inferring
Making a statement based on reasoning to explain an observation.
Interpreting Data
Analyzing information that has been collected and organized and
describing apparent patterns or relationships in the information.
Making Decisions
Choosing an alternative from among several and basing the
judgment on defendable reasons.
Manipulating
Handling ore treating materials, equipment or procedures skillfully
and effectively.
Measuring
Making quantitative observations by comparing to a standard.
Observing
Becoming aware of an object or event by using any of the senses to
identify properties.
Predicting
Making a forecast or estimate of what future events may occur.
Recording Data
Collecting bits of information about objects and events which
illustrate a specific situation.
Replicating
Preforming acts that duplicate demonstrated symbols or patters.
Using Numbers
Stating and applying mathematical rules or formulas to calculate or
compute quantities from basic measurements.
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Although it was time consuming to gather all the skills from different lesson plans,
overall the lesson plan worked very well. I did not come into contact with any other problems
and even had ease adding my own section. The lesson plans are simple with a three column
design making it clear for teachers to find information.
Material Lists
Forming the materials list was easy. I created my lesson plans and at the end of the unit
made a culminating grocery list of materials needed for the whole kit. I tried to keep the
materials inexpensive and readily available, because school budgets and access to resources vary.
For schools with larger budgets I also included tools and resources that would complement the
material and activities.
The materials needed for the kits are common materials that can be found around the
home. This allows students to be able to replicate the experiments they do in class at home. The
students can share their findings at home with their families, making a home connection with the
curriculum covered in school.
Vocabulary
Including vocabulary on the specific lesson plans was important for this curriculum
project. I wanted to make sure that I covered the textbook vocabulary in the activities but also
addressed the vocabulary words that the students may come into connect with or may need to
know when completing the activity.
In each kit I have the pertinent vocabulary words on each lesson plan and then a
culminating vocabulary list. The vocabulary list separates the words from the textbooks and the
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words from the activities. Looking at one of the vocabulary list you can see the break down of
words. The terms highlighted in yellow were taken from the textbook and the others are
introduced in the activity; giving the teacher a culminating list of terms for the whole activity.
The packets also include definitions from dictionary.com and serves as a reference sheet for
teachers. The vocabulary words from the textbook have definitions taken from the textbook’s
glossary while the pertinent vocabulary’s definition came from disctionary.com. I chose
dictionary.com for the additional definitions because it is one of the most visited and trusted
website for definitions. Its content comes from 15 different licensed reference sources and the
definitions are easy to understand and relate to the science activity.
Alignment to NYS Standards
The kits’ lessons objectives/goals were correlated to the New York Standards. For each
kit I identified New York Standards located in Appendix B and then added the appropriate
standards to the activities overview. The standards are relevant to the fourth grade curriculum
however in the future these kits should be reviewed and revised as needed for alignment with the
Common Core. After this school year districts across the nation are adopting the Common Core
Standards and steering away from the state standards they are currently using.
Assessments
As I started this curriculum project I wanted to make three quizzes and answer sheets. I
knew assessment was important to check for understanding, but as I started the lesson plans I
realized the need for formative ongoing assessment. Each lesson needed a worksheet or results
page that helped students connect with material and track their results. This requires students to
produce a product which the teacher could evaluate and use to inform future instruction.
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Formative Assessments
The formative assessments were designed to fall after the 3rd or 4th activity and between
the 6th and 8th activity. These are designed to measure the students’ understanding and also
integrate English language arts into the science unit. Some of the activities include tickets out the
door, free writes, and drawing pictures. These assessments are less formal and more open-ended
to see how far the student can motivate/push themselves for understanding. The student can write
as little or as much of what they know about the topic. The assessments are just as fun as the
activities and really hide the idea of a “test”. There are no formal sit down tests allowing the
students to more comfortable about completing them.
Summative Assessments
As for the summative assessments they are all given at the end of the 8th activity and
assess the student’s understanding of the big question of the kit. These assessments were more
challenging to create because they assess the students understanding of the concepts from all
eight of the activities. The summative assessments differ from the formative assessments because
they push the student to synthesize information from all eight activities. The students have to
work to prove understanding and are expected to individually work on the assessments. For some
of the summative assessments the students may need time to review the content, while others
they are taking the content from the activities and using resources to further their understanding.
As stated in the literature review in order for inquiry-based learning and kits to be successful the
students need to know the relevance of the unit and I developed the summative assessments to
accomplish that.
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Images/Graphs
I found this section to be less important than I initially thought. I included a separate
image/graph for a few activities such as the muscles and flower activities, but for the most part
the images were only placed on the student’s worksheets.
Limitations
Although BOCES usually makes the science kits for schools, these kits were created by
myself. I am certified to teach Biology for grades one through six, however have limited time
and experience in the classroom teaching science. In order to insure that the new science kits are
similar to the current kits, the format and materials were examined from BOCES. The materials
reflect the current kits and the number of activities quizzes and resources to the teacher are
similar.
Further Implications
If I was to take this curriculum project further I would revamp the current 4th grade
BOCES kits. The packets of lesson plans I used as a reference are old and outdated. The lessons
are typed up on a type writer and show evidence of being copied repeatedly. The terms are
outdated and the materials need a fresh look. I would also replace the NYS standards I included
on each lesson plan with the Common Core standards for the nation. The kits would be more
adaptable and it would assist teachers in making the transition next year.
Inquiry-based education could also be applied to other subjects like math and social
studies. Creating experiments for the students to perform would allow the students to discover
the material in a more effective way.
To prove and see the impact of the inquiry-based kits I would also create some sort of an
evaluation to gauge how much of an impact this type of learning has on student’s achievement. I
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could even evaluate students’ New York State scores from the NYS Elementary Level Science
Test comparing the students who participated in my five kits to those scores of students who did
not.
Overall Reflection
With the books from Dr. Jabot and the resources available online, the process of creating
a curriculum went a lot smoother than anticipated. There are numerous websites dedicated to
inquiry-based education and they make it conducive for teachers to use their materials. I created
eight lesson plans for each unit however if time allowed could have added to the number of
activities due to the vastness of resources.
All together I created 40 activities for teachers to use and spent several hours searching
for the contents of each kit. I looked through 100’s activities and critiqued each one to find the
best to include in my curriculum project. I wanted to make sure that the activities were
appropriate, within the correct time frame, included materials teachers had access to, and that the
activity covered quality material/instruction. The Energy for Plants and Systems of the Human
Body units were the easiest to find information for, while the Simple Machines and Heat were
the most difficult. During my search I also wanted to insure that the activities were developed
enough to be stand-alone lessons. That way if the teacher needs a supplemental activity or if they
may not have the time to complete the whole kit that they have the option of still utilizing my
curriculum.
Following the selection of the activities the kits came together nicely. I transferred the
activity information over to the lesson plans and constructed corresponding worksheets. The
project was time consuming and I can see why some teachers shy away from constructing their
own inquiry instruction; however my curriculum project constructs a guide for science inquiry
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learning. It gives teachers the opportunity to implement this style of learning and eliminates the
argument of time by providing them with all of the resources for inquiry.
Inquiry-based learning is an effective method to teaching. It has been proven to work and
be successful with students. Student achievement scores, engagement, and motivation in the
science classroom all excel when students participate in discovery learning. It also allows
teachers the opportunity to explore alongside their students while submersed in the content.
Teachers need to move away from the drill and practice style of teaching to allow students to
discover the world around them. The implementation of these new science kits will provide
students with the tools for success and a foundation for the future.
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Appendix B
NYS 4th Grade Science Standards
NYS Standard 4: Science: Living Environment
Key Idea and Performance Indicators 1:
Key Idea 1: Living things are both similar to and different from each other and
nonliving things.
Performance Indicator 1:
1.1 Describe the characteristics of and variations between living and
nonliving things
1.2 Describe the life processes common to all living things
Key Idea and Performance Indicators 2:
Key Idea 2: Organisms inherit genetic information in a variety of ways that result in
continuity of structure and function between parents and offspring.
Performance Indicators 2:
2.1 Recognize that traits of living things are both inherited and acquired or
learning
2.2 Recognize that for humans and other living things there is genetic
continuity between generations
Key Idea and Performance Indicators 3:
Key Idea 3: Individual organism and species change over time.
Performance Indicators 3:
3.1 Describe how the structures of plants and animals complement the
environment of the plant and animal
3.2 Observe the differences within a species may give individuals an
advantage in surviving and reproducing
Key Idea and Performance Indicators 4:
Key Idea 4: The continuity of life is sustained through reproduction and development.
Performance Indicators 4:
4.3 Describe the major stages in the life cycles of selected plants and
animals
4.4 Describe evidence of growth, repair, and maintenance, such as nails,
hair, and bone, and the healing of cuts and bruises
Key Idea and Performance Indicators 5:
Key Idea 5: Organisms maintain a dynamic equilibrium that sustains life.
Performance Indicators 5:
6.3 Describe basic life functions of common living specimens (guppy,
mealworm, gerbil)
6.4 Describe some survival behaviors of common living specimens
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6.5 Describe the factors that help promote good health and growth in
humans
Key Idea and Performance Indicator 6:
Key Idea 6: Plants and animals depend on each other and their physical environment
Performance Indicators 6:
6.1 Describe how plants and animals, including humans, depend upon
each other and the nonliving environment
6.2 Describe the relationship of the sun as an energy source for living and
nonliving cycles
Key Idea and Performance Indicator 7:
Key Idea 7: Human decisions and activities have had a profound impact on the physical
and living environment
Performance Indicator 7:
7.1 Identify ways in which humans have changed their environment and
the effects of those changes
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NYS 4th Grade Science Standards
NYS Standard 4: Science: Physical Setting
Key Idea and Performance Indicators 1:
Key Idea 1: The earth and celestial phenomena can be described by principles of relative
motion and perspective.
Performance Indictors 1:
1.1 Describe the patterns of daily, monthly and seasonal changes in their
environment
Key Idea and Performance Indicators 2:
Key Idea 2: Many of the phenomena that we observe on Earth involve interactions among
components of air, water, and land.
Performance Indicators 2:
2.1 Describe the relationships among air, water, and land on Earth
Key Idea and Performance Indicators 3:
Key Idea 3: Matter is made up of particles whose properties determine the observable
characteristics of matter and its reactivity.
Performance Indicators 3:
4.5 Observe and describe properties of materials using appropriate tools.
4.6 Describe chemical and physical changes, including changes in states of
matter
Key Idea and Performance Indicator 4:
Key Idea 4: Energy exists in many forms, and when these forms change energy is
conserved.
Performance Indicators 4:
4.1 Describe a variety of forms of energy (e.g., heat, chemical, light) and
the changes that occur in objects when they interact with those forms
of energy
4.2 Observe the way one form of energy can be transformed into another
form of energy present in common situations (e.g., mechanical to heat
energy, mechanical to electrical energy, chemical to heat energy)
Key Idea and Performance Indicator 5:
Key Idea 5: Energy and matter interact through forces that result in changes in motion.
Performance Indicator 5:
5.2 Describe the effects of common forces (pushes and pulls) on objects,
such as those caused by gravity, magnetism, and mechanical forces
5.3 Describe how forces can operate across distances
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Appendix C
Outline of Kit Materials
I.

II.

Information Packet
A.
Eight Activity Lesson Plans
1.
Concepts
2.
Skills
3.
Vocabulary
4.
Procedure
5.
Discussion
6.
Materials List
7.
Basic Skills Development
B.
Alignment to New York State Standards
C.
Student Worksheets
D.
Vocabulary List
1.
Vocabulary for Kits
2.
Vocabulary from Textbook Curriculum
E.
Images/Graphs
Materials Needed to Complete the Activities
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