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Background Information:
This Interdisciplinary project was originally 
undertaken to allow the students to meet the 
International Baccalaureate (IB) requirements 
for the Group 4 (Experimental Sciences) 
Project.
The significance of a collaborative project 
such as this became apparent during the 
implementation, and the potential for 
providing a meaningful real world application 
for learning extends beyond the IB 
requirement.



What is the Group 4 Project?
The G4 project should be a collaborative 

experience where concepts and 
perceptions from across the group 4 
disciplines are shared. The intention is 
that students analyze a topic or 
problem which can be investigated in 
each of the science disciplines offered 
by a school. The topic can be set in a 
local, national or international context.



Aims of the Group 4 Project
The group 4 project allows students to 

appreciate the environmental, social and 
ethical implications of science. It may also 
allow them to understand the limitations of 
scientific study, for example, the shortage of 
appropriate data and/or the lack of resources. 
The emphasis is on interdisciplinary 
cooperation and the processes involved in 
scientific investigation, rather than the 
products of such investigation.



The Bloomfield Group 4 Subjects
Design Technology (Standard Level)

(Taught by John Wright)
Biology (Higher Level)

(Taught by Mike Dowdle)
Physics (Standard Level)

(Taught by Ed Darling)



Design Technology Description
Design Technology is based on a model of 
learning that incorporates knowledge, skills, 
and design principles in problem solving 
contexts.  The intent is not solely the 
acquisition of knowledge about design and 
technology, but it is learning how to adapt to 
new experiences and to approach problems 
with the appropriate skills, and the relevant 
techniques to identify the important elements 
and crucially, to develop the optimum 
solutions.



IB Biology Description
IB Biology provides the student with the 
chance to study the dynamic field of 
Biology at an advanced level.  This 
course incorporates such diverse 
content areas as Biochemistry, 
Evolution, Energy Transfer, and Ecology 
and relate them to the societal issues 
inherent in each.



IB Physics Description
IB Physics is an introductory Physics 
curriculum designed to give the student 
an overview of core topics in Physics 
such as Mechanics, Energy, Electricity, 
Waves, and Thermodynamics, as well 
as the opportunity to explore options 
such as Optics or modern Physics.



Group 4 Internal Assessment
Each IB Group 4 course requires that 
students build a portfolio of their 
laboratory investigations which are 
assessed both internally by their 
instructor and externally by an IB 
Moderator.



IB Internal Assessment Criteria
Planning a,b
Data Collection
Data Processing and Presentation
Conclusion and Evaluation
Manipulative Skills
Personal Skills a, b



Planning a, b
Identify a focused Problem/research 
question.
Formulate a Hypothesis.
Select relevant independent and 
controlled variables.
Select appropriate apparatus and 
design a method of collecting data.



Data Collection
Records appropriate data including 
units and uncertainties.
Presents Raw data Clearly allowing easy 
interpretation.



Data Processing and 
Presentation

Processing of Raw data using accepted 
methods.
Presents processed data appropriately,  
helping interpretation. 
Takes into account errors and 
uncertainties.



Conclusion and Evaluation
Gives a valid conclusion based on correct 
interpretation of results, with an explanation 
and where appropriate compares results to 
literature values.
Evaluates procedures and results in terms of 
weaknesses limitations and errors.
Suggests realistic improvements to the 
investigation.



Manipulative Skills
Is competent and methodical in the use 
of techniques and equipment, pays 
attention to safety.
Follows instructions accurately adapts 
to new circumstances, seeks assistance 
when needed.



Personal Skills a
Works Collaboratively within a team, 
recognizing the needs of others, in 
order to complete a task.
Recognizes the contribution of others.
Exchanges Ideas with others integrating 
them into the task.



Personal Skills b
Approaches scientific investigations with 
self motivation and perseverance.
Works in an ethical Manner.
Pays attention to the Environmental 
impact.



Internal Assessment: Group 4 
Project

As part of their portfolio, each student 
must take part in the IB Group 4 Project 
in order to complete the course 
requirements.
This Project may be evaluated against 
any number of the IB Internal 
Assessment Criteria listed Previously.



Our Group 4 Project
In preparing for the group 4 project it 
was necessary to consider the needs of 
each area of study.
Many possible areas of study were 
considered including the school nature 
center, an amusement park, a local ski 
area and the school fitness center.



Our Group 4 Project: Selection 
of  research area

It was determined that the school 
fitness center provided the best balance 
of research opportunities for all 3 of the 
subject areas.



Fitness Center



Our Group 4 Project:Teams
Each Student will be assigned to one of 
three interdisciplinary teams consisting 
of six students.  Each of the 3 G4 
sciences will have at least one member 
on each team.





Our Group 4 Project:Phases
Planning: After selecting a topic or issue, the 
activities to be carried out must be clearly 
defined.
Action:The students should investigate the 
topic from the perspective of the individual 
science disciplines.
Evaluation:Students share their findings, both 
successes and failures, with other students 
and faculty.



Our Group 4 Project: Overview
Each team will work collaboratively to study 
an aspect of the fitness center relevant to the 
subject areas of the team members.
Each team will develop a Power Point 
presentation that will highlight their findings.  
This presentation will be shared with the 
other G4 students during the Evaluation 
Phase .



Logistics/Implementation
Large Group Meeting: Provided 
students with area of study (Fitness 
Center) and assigned to interdisciplinary 
groups.
Planning: Groups were given 1 week to 
develop focused research questions and 
to request equipment/materials.



Logistics/Implementation
Action Phase: students were released 
from all other classes for one school 
day to complete this Phase.
Students used the day to gather data, 
analyze data, prepare a presentation of 
their findings and to present these 
findings to peers and faculty.



Integration of Math Science and 
Technology

Data collected by students was quantitative in nature
Students were provided with a mobile Laptop Lab to 
use in real time for collection and analysis of data
Digital Cameras were provided to document action 
phase
CAD Software was used by design tech students
Spreadsheet programs such as Excel were used to 
analyze data
Findings were compiled and reported using 
PowerPoint presentations









Results of Our Project
All 3 groups completed the assigned 
task within the allotted time frame.
The students worked effectively to 
answer their own research questions 
and to help their teammates to answer 
their questions as well.
The presentations were impressive 
considering the time table allowed.



Samples of student Work
The following segment is taken from 
the Spring 2008 Group 4 project as 
prepared by the students, it appears 
unedited for authenticity.



Group Four Project

Cassie Schlenker
Aryn

 

Keyel
Audrey Stevens

Matt Geffell
Cole Panike

Josh Zubrzycki



Group members provided test subjects for 
calculations and experimenting on as well as 
exposure to new ideas, introductions to different 
disciplines, seeing peers that we usually don’t 
have classes with and other people to bounce 
ideas off of. 



Biology



What are the effects of pulse rate on 
flexibility?

We will be researching how physical activity (measured 
through heightened pulse rate) affects the ability of a 
subject to stretch. Flexibility will be measured by a “sit and 
reach” apparatus. Sit and reach measurements are in 
inches.

With a practical application, this experiment could be 
indicative on how flexibility would be altered after 
exercises as stretching is a common warm-up and cool- 
down. 

We  hypothesize that an elevated heart rate would 
mean that flexibility would increase, due to an increase in 
circulation to muscles. Other physical effects (such as 
higher blood pressure, increased body heat) would also 
occur from exercise (used to raise heart rate) and  could 
help subjects stretch muscles. 



Procedure
For each subject we 

attained a resting pulse 
and baseline level of 
flexibility on the sit and 
reach. To elevate pulse 
rates, they exercised for 
one minute on a uniform 
setting on an exercise 
bike. We got their 
elevated pulse rate and 
had them do the sit and 
reach test again. 

We surveyed six 
subjects. 



DataSubject A Sit and Reach

resting 30

92 28

29

elevated 28

142 30

28

average r 29

average e 28.66

Subject B Sit and 
Reach

resting 37

112 42

44

elevated 34

176 40

44

average r 41

average e 39.33

Subject C Sit and Reach

resting 22

100 24

24

elevated 25

124 26

25

average r 23.33

average e 25.33

Subject D Sit and Reach

resting 39

70 41

41

elevated 40

148 41

42

average r 40.33

average e 41

Subject E Sit and Reach 

resting 19

88 27

30

elevated 24

120 29

28

average r 25.33

average e 27

Subject F Sit and Reach

resting 22

102 25

27

elevated 25

124 28

29

average r 24.66

average e 27.33

total average 
resting: 30.61
total average 

elevated: 
31.44



Data
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Data
Average Reaching
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Elevated Pulse Rate
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Resting Pulse Rate
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Error Sources
•Subjects

– Variation of physical effort towards stretching and one 
minute exercise

•Testers
– Miscalculations of how far the subject stretched
– Improper time keeping
– Choice of survey size (could be larger to better 
exemplify the population)

Subject variation
• Pulse rate is not consistent for everyone and can 
not be made uniform.

Improvements



Results
We were able to successfully collect the data we 

wanted, but our hypothesis wasn’t proven. The data 
shows a weak correlation at best. This proves there is 
little connection between pulse rate and the ability to be 
flexible. It should be taken into account that stretching is 
to be done before and after physical exertion to better 
increase circulation, gives a wider range of motion, and 
decreases possibility of injury. It is possible that the 
amount of exercise (one minute) is not enough to 
provide enough difference to acquire data or that some 
other physical measurement would be more indicative of 
what influences the effectiveness of stretching. 



Physics



How incline effects work done by a 
person walking on a treadmill?

• Each person was asked to step on a 
kilogram scale and then walk 400 meters 
on a treadmill at three different inclines, 0, 
7, and 15. An incline of 0 is equal to 0 
degrees, and incline of 7 is equal to 2.65 
degrees, and an incline of 15 is equal to 
5.52 degrees.



Hypothesis

• As the incline increases, the work done 
against gravity should also increase.

• This should result in a better workout



Procedure

• Each person was asked to step on a 
kilogram scale and their mass was 
measured.

• Then each person was asked to walk 400 
meters on a treadmill at a constant speed 
at the three different inclines.



Variable and Controls

• The speed at which each person walks will 
remain constant for each trial and person.

• The distance walked will also remain 
constant

• The incline of the treadmill is the variable.



Masses
Person Mass (kg)

1 67

2 100

3 64

4 67

5 73

6 74



Work done on a Incline of 0

• No work is done against gravity at an 
angle of 0



Work done on a Incline of 7

Person Work done (Joules)

1 12147.1

2 18130

3 11603.2

4 12147.1

5 13234.9

6 13416.2



Work done on a Incline of 15

Person Work Done (Joules)

1 25410.42

2 37926

3 24272.64

4 25410.42

5 27685.98

6 28065.24



Graphs
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Graphs Continued
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Graphs Continued
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Conclusion

• The work done by each person did 
increase as the incline increased. This 
proves that walking up a hill is more work 
than walking at the same distance on flat 
ground. This is helpful because if a person 
wanted to burn more calories it would be 
more worthwhile to walk up a hill.



What is IB DT?



IB Design Tech.
Thesis: Are common weight machines designed for the 50th

 
percentile or the more extreme range, such as the first to 
the 99th?

Hypothesis:  Most machines should be able to adjust to any 
user; however, there are some that aren’t easily usable for 
all.

Background Information: Ergonomics is defined as the 
application of scientific information concerning the 
relationship of human beings to the design of objects, 
systems and environments. Anthropometrics is an important 
part of ergonomics  because it deals with body 
measurements, particularly those of size, strength and 
physical capacity. The percentile range gives the 
proportions of a population with a dimension at or less 
than a given value.  Another way of describing this would 
be the median dimensions of the populations; the average 
user being in the 50th

 

percentile and this is what most 
products are designed for.

Procedure: Measure the distance between settings for each 
machine.



Ergonomic Difficulties

VS

VS



Ergonomic Examples
Despite the size difference, the 
machine adjusts to fit both users; 
it accommodates both the 5th

 

and 
the 95th

 

percentiles



Adjusted Design

Arm Extension

Knee Adjustment

Seat is adjustable 

Knee plate is made 
moveable as well Arm/hand grip is made 

extendable 



Conclusion

Most machines in the fitness center, 
were in fact, adjustable to most 
percentiles.

There are limitations of collecting 
ergonomic data. Not all users are 
accounted for and some reliable 
data, such as functional dimensions, 
as well as user behavior and 
response cannot be gathered in one 
day with such a limited testing 
population.



Future Plans
The Group 4 continues to be an integral 
part of the IB Program.
This years Group 4 project will be more 
student driven in terms of the choice of 
study topics and venue.
The presentation phase may be shifted 
to another day to allow more time for 
careful analysis of data.



Adaptation to Other Schools
Interdisciplinary collaboration may be 
applied to other schools whether they 
have the IB Program or not.
Efforts in collaboration can be applied 
to any grade level (adapted to student 
needs/abilities)



Possible Combinations for 
Interdisciplinary Study

Advanced Math courses such as 
Statistics working with science classes 
to better evaluate data.
Collaborative projects between two or 
more AP Sciences after the Spring AP 
examinations as a final project.



Planning your project: Resources
Consider the resources that your school 
has that may be utilized. 
What electives/core science courses are 
offered?
Can other disciplines be involved
Are Administrators willing to offer 
release time to Staff/Students 



Planning your project: Areas of 
Study

What science courses/electives are 
offered?
Are there technology courses such as 
design technology that could benefit 
from a collaborative experience?
What on-campus resources might be 
used? (nature area, fitness center, 
sliding hill, etc.)



Planning your project: Areas of 
Study

Can a student centered approach be 
utilized? (have them form teams and 
choose an area of study)
Can the results benefit the community?



Planning your project: Timeframe

Must consider external pressures such 
as mandated state testing, AP, IB and 
other high stakes tests.
Have the students had enough 
experience in the basics of the subject 
to apply their knowledge to a real life 
problem?



Planning your project: Timeframe

In a full year course, Late February, 
Early March may be a good time to 
implement the project
For an advanced course (AP,IB) it 
makes a perfect project to do after the 
AP or IB examinations in May.



Planning your project: Logistics
How many Students are involved?
What technology resources are needed? 
(mobile laptop lab, lab equipment etc.)
Will transportation be needed?
Substitutes, Permission slips etc.



Planning your project: Evaluation

How will the projects be graded?
Will the experience be counted as part of the 
laboratory experience requirement for a 
Regents course?
Will the students present to peers, faculty or 
both?
Format of final product: Written report, 
PowerPoint, Poster session, Science Fair etc.



Student Information Packet 
For your reference a sample set of the 
student information handouts used in 
our project have been attached. 



Conclusion
Students benefited from an opportunity 
to do research in a real life situation, 
collaborating with peers from other 
fields and preparing and presenting 
what they had learned to their peers in 
a time limited situation.
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