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Overview
• CHANGES: New Event
• OBJECTIVE: The goal of “The Human
Machine” is for students to develop an
understanding of the human body and the
individual parts and systems that work
together to make it function. All concepts
listed are required for both 2nd and 3rd grade
unless indicated as 3rd grade only in the study
guide.

Overview
BRIEF DESCRIPTION: There will be two components
to this event.
1. The first will involve a standard test with
questions pertaining to the overall concepts of
human anatomy and physiology and eleven
organ systems.
2. The second component will be a rotating station
practical assessment focusing on the specific
organ system(s) identified for the year.
2020 - Muscular and Skeletal Systems

Event Format

• Teams of 1-3 participants

• Each team will work at one pod or work
station
• Duration – 30 minutes
– Part I
• General human anatomy and physiology
• 10 minutes
• Multiple choice, fill in the blank, true false and/or
matching questions

Event Format
– Part II
• Practical portion on musculoskeletal system
• 10 to 15 minutes
• 3 to 5 stations
• Teams will be given 2-3 minutes (depending on the
number and complexity of the stations) and will be
instructed when to move to the next station
• Multiple choice, fill in the blank, true false and/or
matching questions
• All questions at stations will be printed on cards at
each station as well as on the answer sheet
provided in the test.

Event Format
• For the remaining time, teams may continue
working on either portion of the test if needed
and may return to the practical stations to
complete their tests.
• All teams will be given exactly the same amount
of time to complete the test.
• Teammates may quietly discuss the questions,
but each team must come up with only one
answer to each question.
• Correct spelling and capitalization is not required
as long as words are phonetically recognizable.
• A reference sheet will not be allowed.

Practical Stations 2020
Muscular & Skeletal Systems
• Stations will consist of pictures, models, x-rays or other
physical props.
• Only the SCIENTIFIC NAMES will be accepted as correct.
• Bones and muscles on the right or the left side of the body
may be used, but identification of the side is not required
unless specifically requested in the test questions. Bones that
are separated from a skeleton would not be a single bone, but
would instead be a group of anatomically connected bones.
• Students may be shown an x-ray that contains an obvious
fracture and asked to identify the bone that is fractured as
well as the type of fracture. Students will only be required to
identify radiographs of bone fractures.

Scoring
• Each test question will be assigned a point value
to be earned by teams answering correctly.
• The highest number of points will determine the
winner.
• Completion time will not be considered in
scoring.
• Tie Break Criteria: There will be several marked
tiebreaker questions, at least one in the general
anatomy section and one in the practical portion.
The tie breaker questions will only be graded in
case of a tie.

Resources-Study Guides
• Detailed study guides are available at the WESO
website:
https://wesoscience.org/the-human-machine/
• The study guides are intended to help The Human
Machine coaches understand the topics the event
will cover and the level of comprehension
expected for those topics.
• It is recommended and expected that additional
materials, websites, and activities will be used to
help prepare the teams for this event.

Coaching This Event
• You don’t have to be a physician to
coach anatomy & physiology!
• So, where should you start?

Focus on:
• The big picture
• Relating concepts to real life
• Only topics covered in the study
guide

The Big Picture
• Anatomy and general physiology of major human
organ systems.
– Anatomy is the study of the body’s structure. That
means the “parts”.
– Physiology is the study of how the individual organs
and systems function.

• Body basics: Fluids, cells, tissues
• Tissues form organs to carry out specific role in
the body.
• Organ systems: organs form a specific body
system and work together to carry out specific
functions.
• Systems are interconnected.

Human Organ Systems - function
and major components of each are
outlined in the study guide
–
–
–
–
–
–
–
–
–
–
–

Skeletal
Muscular
Nervous
Digestive
Endocrine
Circulatory (Cardiovascular)
Respiratory
Immune/Lymphatic
Reproductive
Integumentary
Excretory (Urinary)

2020 System Focus Muscular and Skeletal
• Functions of the Skeletal System
• Major Structures of Skeletal System
• Types of Bone (long, short, flat, irregular, sesamoid)
– Major bones (list provided in study guide)

• Functions of Muscular System
• Types of Muscles (skeletal, cardiac, smooth)
– General location of each type
– Major muscles (list provided in study guide)
– involvement in other systems

• Muscular and Skeletal system cooperation (how they work
together) * 3rd grade only
• Common trauma to muscles and bones (fractures, sprains,
strains, and cramps)
• Proper care of Musculoskeletal system

SKELETAL SYSTEM

Functions:
•
•
•

•
•

Support & shape to body
Protection of internal organs
Movement in union with muscles
Skeletal and Muscular systems work together
Bone attaches to bone via ligaments
Muscle attaches to bone via tendons
Muscles produce movement by bending the skeleton at movable joints
Storage of minerals (calcium, phosphorus) & lipids
Blood cell production

Skeleton:

206 Bones
Axial Skeleton: (80 bones) in skull, vertebrae, ribs, sternum, hyoid bone
Appendicular Skeleton: (126 bones)- upper & lower extremities plus two
girdles
Half of bones in hands & feet

Labeled Skeleton

Major Skeletal
Structures/Organs
– Bones - 70% of bone is made up of hard minerals like calcium. It also
contains blood vessels and many bones have a soft center section called
marrow. Blood cells are made in the bone marrow.
– Ligaments - Bands of tissue made of collagen that attach bones to other
bones
– Tendons - Bands of tissue made of collagen that attach bones to muscles
– Cartilage –
• Cartilage is a tough, resilient, and smooth elastic tissue that functions
as a rubber-like pad covering and protecting the ends of long bones at
the joints, and is a structural part of many other body components.
• It is not as hard and rigid as bone, but is stiffer and less flexible than
muscle.
• Cartilage is mostly water and does not contain blood vessels or nerves.
– Joints: Bones are joined together at locations called joints. Joints are
linked together by cartilage. Joints allow for movement of bones.

Muscular System
Functions:

• Muscles move your body and everything in your body.
• Muscles move consciously like when you walk down
the stairs.
• Muscles move unconsciously like when you heart
muscles beat or when food passes through your body.
Types of Muscle:
• Know the three main types of muscle, their functions,
where they are located, and how they differ from the
other two types.
• Skeletal, Smooth, Cardiac

Skeletal Muscle

Muscular/Skeletal System
Cooperation – *3rd Grade Only
• Movable joints
– Ball & Socket
– Pivot
– Hinge

• Bone/muscle interactions (Only the ones listed!)
– Quadriceps/femur, patella

• Common trauma to bones and muscles
–
–
–
–

Fractures
Strains
Sprains
Cramps

Proper Care of
Muscular & Skeletal Systems
• Preventative Care
• Care for injury

Coaching Advice
• Do not over think the topics
• Keep it basic (We are not asking for the level of
rigor required in a medical or research
environment)
• Do not over coach your team
• Do not answer questions with more information
than requested
• Focus on teamwork and problem solving
• If you have a team composed of several strong
willed individuals, assign a team leader

Some Useful Tips on Resources
PLEASE NOTE:
The suggested references listed on the next slide are just a
guide for coaches to choose to use or not use. As there are
numerous resources available both online and in
bookstores, these sources are provided as examples only. It
is up to the coach to decide what resources they will use
for teaching this event.
Some of the resources contain short videos to introduce
the concepts and make learning about muscles and the
skeleton fun, and some show examples of injuries.
As a coach, please feel free to explore the vast variety of
teaching tools available in bookstores, libraries, and online
and choose whatever you find to be the most captivating
for your young learners.

Some Useful Resources
Books and Videos
Claybourne, A., Farndon, J., Friend, J., Temple, N., Lewis, A., & Parkin, M. (2017) Human
body!NY, NY: DK Publishing.
Winston, Robert. The Skeleton Book. London: DK Children, 2016.
The Magic School Bus: Inside Ralphie. 30 minutes, color, NR 1995.
Websites
https://www.ducksters.com/science/biology/humanbody.php http://www.biology4kids.com
/files/systems_main.html https://www.ck12.org/book/CK-12-Biology-AdvancedConcepts/section/17.0/ http://anatomyphysiologystudyguide.com/activities-bysystem/skeletal-system
Part 5 provides some video links showing sports injuries.
http://www.kidshealth.org/kid/ill_injure/aches/broken_bones.html
http://www.kidport.com/RefLib/Science/HumanBody/BodyBones.htm
http://www.innerbody.com/image/skelfov.html
http://www.sciencekids.co.nz/sciencefacts/humanbody/skeletonbones.html
https://kidshealth.org/en/teens/bones-muscles-joints.html
https://www.innerbody.com/image/musfov.html
https://www.bbc.co.uk/science/humanbody/body/factfiles/skeleton_anatomy.shtml

ANY QUESTIONS??
Please email:
weso.science@gmail.com
Subject: The Human Machine

Have

Fun!!

Additional Slides to consider

Types of Bone
Long bones: long bones are longer than they are wide and
help with movement and support the body. Examples of
long bones include humerus, ulna, and femur.
Short bones: short bones are cube shaped. Examples of
these are the small bones that make up the base of your
hands and feet (carpals, tarsals).
Sesamoid bones: short bones within tendons (e.g.: patella)
Flat bones: flattened bones that provide protection (like a
shield) Examples of flat bones include cranial bones,
pelvis, and ribs.
Irregular bones: irregular bones have a variety of shapes.
Examples of irregular bones include the vertebrae bones.

Types of Synovial Joints
Ball & Socket - allows for complete range of
motion Example: shoulder, hip
Pivot – one bone pivots in the arch of another
Example: Axis/Atlas, - top of vertebral column
Hinge – like door hinge – bending & extending
Example: elbow, knee, finger joints

Types of Synovial Joints

*Do not need to know condyloid, saddle, or gliding joints

Common Types of Fractures
Transverse – the fracture is perpendicular to the long axis of
the bone
Stress/Fissure - small cracks in the bone
Oblique – diagonal breaks across the bone
Greenstick – incomplete fracture – one side of the bone
breaks and the other side bends; common in children
Comminuted - bone fragments into 3 or more pieces

• Sprains:

Sprains, Strains,
and Cramps

– The ligaments reinforcing a joint are stretched or torn
– Partially torn ligaments slowly repair themselves
– Completely torn ligaments require prompt surgical
repair

• Strains:

– Overuse of muscles, such as making the same
movements repeatedly over time can cause joints,
tendons, or muscles to become irritated and inflamed.

• Cramps:

– Occur when the muscle contracts suddenly when it is
not supposed to do so.
– Can be caused by muscle strain or dehydration

Some Ways to Prevent Injuries
• Always wear helmets, pads, and the right protective gear
for your activity or sport.
• Get a lot of physical activity, especially stuff like jumping
and running.
• Feed your bones the calcium and vitamin D they need to
stay strong. That means getting your share of milk and/or
dairy foods, like cheese and yogurt (kids age 9 and older
should have 3-4 cups daily), and other calcium and
vitamin D-rich foods and drinks, such as broccoli, fish,
eggs, and calcium-fortified orange juice.
• Prevent overuse injuries by resting when you feel tired.
• Warm-up and stretch before strenuous activity to
prevent muscle tear.
• Drink plenty of water to avoid dehydration and potential
muscle cramps.

Care and Treatment for an Injury
• RICE
–
–
–
–

•
•
•
•

rest
ice
compress/immobilize
elevate

X-rays
Slings
Casts/Splints
Surgery

Question Format
The question format may include, but is not limited to,
multiple-choice, fill in the blank, true or false, and/or
matching questions. All questions at stations will be
printed on cards at each station as well as on the answer
sheet provided in the test.

