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i.  Abstract 
 
 The purpose of this instructional design project is to teach physics concepts to middle 

school students while aiding teachers in meeting the Eighth Grade California Science Content 

Standards.  It is not meant as a stand-alone product.  Rather, it is intended as a supplement to the 

ongoing curriculum in the classroom.  This project was conceived based upon my experience and 

observations having taught an 8th grade science curriculum to 7th and 8th grade students in a 

public charter school located on Potrero Hill in San Francisco, California.  I chose my experience 

with this population as representative of the types of learners I intend to teach in future years 

using this project.  Students are expected to meet the following three major goals upon 

completion of the beta version of this project: 

 Students will apply the force vocabulary and concepts taught in this instructional 
project to the Ollie. 

 Students will apply the motion vocabulary and concepts taught in this 
instructional project to the Ollie. 

 Students will use their knowledge of force and motion and at least one of 
Newton's Laws of Force and Motion and apply them to the Ollie.   

 This project is developed in Adobe Acrobat Professional (version 6.0 or above) and made 

available to my audience in .pdf format via CD-Rom deployment.  For the purpose of this 

creative work, I the first two learning modules are developed:  Module 1 - Introduction to 

Skateboarding (to provide a contextual framework) and Module 2:  The Ollie (for which the 

above objectives apply).  Instruction is a blended learning style using classroom exercises, digital 

media lab interaction using Adobe Acrobat Reader and QuickTime videos, and workbook 

activities that accompany the digital media lab.  This project is based upon constructivist learning 

styles including project-based learning methodology accompanied by Gardner's multiple 

intelligences theory. 
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I. Background Information 
 
 Last year, I was the seventh and eighth grade mathematics and science instructor at the 

Creative Arts Charter School in San Francisco.  The science content for both grade levels was 

blocked together in a revolving two-year sequence.  Both grade levels received instruction in the 

eighth grade California Science Content Standards last year.  The eighth grade California Science 

Content Standards included instruction in physics, chemistry, astronomy, and Earth sciences.   

 Over the course of the year, I came to know my students quite well.  I discovered their 

motivations, interests, and passions.  This particular group excelled at project-based learning and 

truly enjoyed constructing their knowledge through hands-on application.  A majority of them 

were very involved in sports and athletics.  Quite a few of my students enjoyed extreme sports 

such as skateboarding and snowboarding.  In the spring semester, I began the physics unit of 

instruction.  We explored bridge design and construction with a retired local architect and 

actually constructed bridges and tested them for load, design, and cost-effectiveness.  Next, we 

moved onto roller-coaster physics, whereby students actually created functional roller-coaster 

models according to the Paramount Great America Roller-Coaster competition standards.  A 

recurring theme in their roller-coaster models was sports and humor.   

 Throughout this physics unit, I discovered my students’ passion for skateboarding.   I 

capitalized on their interest in my instruction by having them analyze skateboarding videos for 

physics applications.  Quite a few of my students were boarders and came to school everyday 

with their boards.  Additionally, those who didn’t skate were still intrigued by this extreme sport 

and spoke of the X-Games previously held in San Francisco.  The discussions that arose from the 

skateboarding videos sparked my interest in exploring the topics of extreme sports and science as 

ways to capture my students’ attention and motivation.  This sent me on a journey whereby I 

discovered The Exploratorium’s Sport Science1 website and I found their Skateboard Science 

module.  I evaluated the site for use in my classroom with my students and found that it was not 

very user-friendly and not particularly written with a middle-school audience in mind.  That set 

me on my path to create my own version of a Skateboarding Physics educational curriculum for 

middle school students to use.  My goals for creating such a project include teaching to our state 

content standards, engaging my students in constructivist-based learning according to the 

specifications of my school’s charter, and ultimately, providing my students with meaningful 

science learning through a topic near and dear to their own passions and motivations.  

 

                                                 
1 The Exploratorium of San Francisco is a hands-on interactive science discovery museum for all ages.  It’s 
website may be found at:  http://www.exploratorium.edu 
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II. Design Rationale 
 
A.  INTRODUCTION AND LITERATURE REVIEW 
 
 The purpose of this instructional design project is to introduce new physics content and 

reinforce existing concepts that meet the Eighth Grade California Science Content Standards, 

through the context of skateboarding, to a group of 7th and 8th grade learners.  It is not meant as a 

complete stand-alone product.  Rather, it is intended as a blended learning supplement to the 

ongoing curriculum in the classroom. Blended learning is an instructional style that combines e-

learning with other educational resources.  Such resources may include traditional offline 

classroom teaching accompanied by online mentoring or courseware.  Blended learning will be 

demonstrated in this curriculum through use of computer-based training (CBT) and hands-on, 

meaningful, project-based learning that follows constructivist methodology in the classroom.  

 This hands-on approach is rooted in the constructivist teachings of John Dewey, who 

coined the term “authentic” learning.  Authentic learning essentially makes the student’s learning 

match the ability, needs, and natural curiosity of the student in the context of their world.  Project-

based learning is best defined by Lilian Katz as “an in-depth investigation of a topic worth 

learning more about.” (Katz, 1994) Project-based learning is at the heart of constructivist 

curricula.  It is the vehicle by which students are allowed to construct their own knowledge by 

connecting their prior knowledge and letting their natural curiosity guide them.  Indeed, 

according to Katz, “the goal of a project is to learn more about the topic rather than to seek right 

answers to questions posed by the teacher.” (Katz, 1994)  This follows the practice of the 

constructivist theorists:  the process is as important if not more so than the product and the 

teacher’s role is that of guided facilitator of meaningful, authentic learning that builds upon 

students’ prior learning and experience.  Project-based learning allows for contextual curriculum 

integration – the mixing of cross-curricular themes and skills in one project.  It is systematic in 

that it is structured to allow skill acquisition and application; it factors in extrinsic and intrinsic 

motivation of the students in a social context; it allows for the teacher to create project-based 

activities that address deficiencies and proficiencies of multiple students simply in the design of 

the project with Gardner’s multiple intelligences being addressed; and it allows for student self-

determinism in construction of the actual project to meet their individual curiosity and learning 

needs.  (Katz, 1994)   The project-based self-determinism component of this Skateboarding 

Physics curriculum is included in the unit assessment piece whereby students demonstrate their 

knowledge through a project of their own design (with guidance from the teacher). 

 Meaningful learning, based upon my students’ motivations is integrated in this project 

through the use of the topic of the project:  skateboarding.  As will be discussed in the Learner 
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Analysis section of this paper, my students were all interested in skateboarding, and a majority of 

them were avid boarders or watchers of skateboarding.  Pulling upon my students’ motivations as 

a vehicle for relaying academic content follows the teachings of Carl Rogers.  Rogers was more 

of an experiential learning theorist, but his beliefs applied to constructivist teaching as well.  He 

believed that students must have personal involvement that is self-initiated in the learning process 

and the student must have a personal commitment to learning.  As I shaped this Skate Project 

from my students’ motivations, interests, and passions, I believe that they would have a personal 

commitment to learning through use of this project. 

 Vygotsky’s social learning theories are applied in this project through partner and whole 

class discussions based upon activity prompts within the modules.  Vygotsky believed that 

language ultimately is a vehicle for learning as it provides a structure for learning the concepts 

within a meaningful social context.  He believed that children learn through engaged interplay 

with others and participation in discussion. (Briner, 1999 – Vygotsky)  Incorporation of academic 

language into the students’ natural conversations through these discussion prompts is one of my 

goals for bridging content from short-term to long-term memory status with my students.   

 All of these theories lead to the next one, the Reggio Emilia approach adopted by my 

school’s charter.  This learning style came about in the provincial town of Reggio Emilia, Italy.  It 

has most widely been applied to the pre-school classroom.  However, my charter school bases its 

charter on the principles and practice of the Reggio Emilia style, and it is a K-8 school.  

Basically, Reggio Emilia is founded upon social learning with the community and family being 

active and engaged participants in the school learning community and process.  Teachers are 

perceived as active learners trained in the art of observation and informal assessment which they 

use to fine tune the classroom learning to meet the needs of their students.  Teachers are 

autonomous – they are professional experts in learning and teaching and respected as such by the 

community and empowered in this role.  The setup of the environment is essential to facilitating 

learning – furniture should facilitate ease of access to resources and promote social learning.  

Projects are used as long-term vehicles for promoting learning.  The importance of children’s 

symbolic languages is validated (Vygotsky would be proud) and students are encouraged to 

problem-solve their own differences and conflicts using their language with minimal interference 

from adults.  The role of confusion is also validated as it is important to learn through confusion 

and exploration – trial and error – and teachable moments arise from misunderstanding.  (New, 

1993)  I believe that I meet the conditions of the Reggio Emilia learning style through my 

application of the constructivist and project-based learning theories applied in this projects 

instructional design.  Indeed, many of the workbook activity questions presented throughout the 

instruction to the students are open-ended questions meant to foster creative thinking and allow 
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the students to make connections, without being judged as to “right” or “wrong” answers. 

 This project was developed specifically for the seventh and eighth grade students I taught 

in a public charter school.  I chose them as a representative population for the learners I intend to 

teach in future years. The entire project - including the classroom instruction, use of a multimedia 

CD-Rom, and workbook - is termed the “Skate Project”.  The CD-Rom component is called the 

“Skate Lab”.  The sections, or chapters, in the Skate Lab are termed “Skate Modules”.  

 The learning in the project is scaffolded through a modular orientation structure known as 

clustering the content.  Once within a module, learning progresses through a hierarchical 

structure, meaning students must complete an initial task before moving onto the next task.  

Prompts at both the beginning of each module and generally before each new concept in a module 

ask students to tap into their prior knowledge and experience. This tapping into prior knowledge, 

as well as the teacher providing a structure to the learning through sequenced tasks (scaffolding), 

follows the teachings of both Robert Gagne, a behaviorist, and Jerome Bruner, a constructivist.  

(Briner, 1999 – Gagne) (Briner, 1999 – Bruner) (Kearsley, 1994-2004 – Bruner) 

 Students entering the project will be prompted to initially go through a skateboarding 

orientation (Module 1 – Introduction).  Experienced skateboarders will have the option to bypass 

the orientation (vocabulary and visual description of parts of the board) and go on to the 

individual learning modules, based upon trick selection (Modules 2 – 4: Ollie, Grind, or Kickflip, 

respectively).  In each individual module, surveys, goals, and activities will be presented to the 

learner.  Once a module is selected, the instructional learning progresses sequentially to complete 

the task.  Students navigate hierarchically through each module, but may return to the module 

selection menu at anytime.  Upon completion of the set of activities for each trick, a computer-

based assessment or paper quiz (with .pdf for download from the CD-Rom) will be presented for 

the learner to complete.  Assessment is ongoing throughout the project by completion of each set 

of activities per trick, as well as the formal quiz assessment for each trick.  Further, a hands-on 

group presentation project is built in as a culmination of the student’s experience to complete 

assessment for the entire unit. 

 

B.  NEEDS ASSESSMENT 
 

I taught a physics unit to my students using the topics of bridges, sports, and roller coasters as the 

themes for physics concepts.   I chose these topics as vehicles for delivering the curriculum in 

relation to my perceived notion of my students’ interests and motivation.  This perception was 

based upon a year’s worth of observation and teaching.  In developing the content for this project, 

I first determined what they already knew about the standards I was trying to teach to as well as 
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their prior knowledge and experience within each of these topic areas.  I used informal 

observation and assessment to compile this data.  Their prior knowledge and interest in these 

topics assisted in determining how I designed and developed this Skate Project.    

 The goal of this Skate Project is for the students to demonstrate competency in the 

objectives outlined in the California (CA) State Content Standards for 8th Grade Physical Science 

(CA Board of Education, 1998) and for this instruction to be delivered in compliance with the 

directives of my school’s charter (Appendix A:  CA Content Standards and Charter Compliance).  

The charter states that classes must be taught using the philosophy of Reggio Emilia (New, 1993).  

Reggio Emilia is an application of constructivist methodology (Constructivism: Briner, 1999).  To 

meet this directive, I needed to incorporate project-based (Katz, 1994), experiential (Rogers: 

Kearsley, 2004) and meaningful learning (Dewey: Briner, 1999) into my teaching practices in the 

classroom.   Additionally, I chose to anticipate the 9th-12th grade CA Content Standards in Physics 

to determine how to prepare my learners for future coursework.    

 In this analysis, I determined what possible solutions already existed to meet the needs of 

my learners.  We had a textbook that defines force, motion and vectors [Glencoe Science 

Voyages - Physical Science (Blue), 2000].  This text, in my opinion, is more direct teaching-

based2 than inquiry-based3.  It met neither the students’ learning styles nor the directives of the 

school’s charter.   Additionally, I did not have enough copies of the text for all of my students to 

use on a regular basis.   

 I also reviewed websites that could be used to reinforce concepts of force on bridges, 

motion and vectors, and Newton’s Laws of Motion.  There are numerous excellent sites that 

could assist my students’ learning (see Appendix B:  Abbreviated List of Reviewed Physics 

Websites).   Almost all of them, however, are text-heavy pages with limited .gif animations.  Only 

one site truly stood out above the many.  It used Flash animation and interactivity to describe 

forces acting upon bridges – the PBS/WGBH Building Big – Bridges - “Forces Lab” located at 

http://www.pbs.org/wgbh/buildingbig/lab/forces.html (WGBH Educational Foundation, 2001).  

This site could be used along with the accompanying video/DVD to introduce bridges and 

reinforce forces on bridges.  My goal, however, is to connect with my students’ motivation.  

Therefore, I chose skateboarding as a topic as it met my students’ motivation and interests.  I 

found only one website that made this connection.  It is hosted by the Exploratorium of San 

Francisco and called “Skateboard Science,” located at 

http://www.exploratorium.edu/skateboarding/trick.htm (Tesler & Doherty, n.d.).   

                                                 
2 Direct teaching refers to traditional instructor lead-teaching. 
3 Inquiry-based teaching taps the students’ natural curiosity and utilizes their questions as the foundation 
for exploring and learning the material. 
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 My critique of The Exploratorium site is that it is made up of static pages that are text 

heavy.  It has good illustrations, but it takes a lot of sifting through the text to understand what is 

being illustrated.  It also has confusing navigation prompts.  My goal for the Skate Project is to 

provide a more dynamic learning experience that reinforces vocabulary on forces applied to 

skateboarding, while also introducing the concept of motion.  This will lead to discussion of 

vectors and Newton’s Laws of Force and Motion.  Hence, I will be meeting 8th grade content 

standards, my school’s charter, and looking ahead to the 9th-12th grade California Content 

Standards in Physics in designing this Skate Project. 

 The performance goals for this project include my students’ ability to apply the 8th grade 

physical science content standards for force and motion while also being able to apply this 

knowledge hands-on and make meaningful connections with real world application.  The need for 

this project was determined by the gap in my students’ prior knowledge in this content and their 

ability to demonstrate comprehension of the content standards.  Students exhibited gaps in 

academic vocabulary and identifying and applying the principles behind Newton’s laws of 

motion.   While they could descriptively explain actions or the process of something happening, 

they did not know the appropriate academic vocabulary to use.  Likewise, while they could 

paraphrase Newton’s 1st and 2nd laws, they could neither apply them nor identify them given an 

example.  The performance goals are listed in Appendix C: Instructional Performance Goals of 

the Skate Project.  

 I conducted a combined normative needs analysis and anticipated needs analysis to 

determine the gap in my students’ knowledge and need for content area instruction.  My students 

are going to be assessed on their ability to meet established state standards.  I am basing my 

instruction on their ability to meet these norms and future norms (the 9th-12th grade content 

standards for physics).  This second set of norms is an anticipated needs analysis.  I am assessing 

their prior knowledge on the topic areas to determine their familiarity with the topics I’m using as 

vehicles for instruction.  The tools I will use to conduct these needs analyses are informal 

discussions and informal observation of each class. 

 I used completed student questionnaires that were administered at the beginning of the 

year that stated the student’s personal preference for learning style.  Knowing individual student’s 

preferences in learning style and associated multiple intelligences (Gardner4) is a teaching tool.  I 

targeted lessons to meet the majority of my learners’ styles and intelligences to create the 

curriculum for this Skate Project. 

 

                                                 
4 As documented in the Kearsley, 2004 article in the bibliography 
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C.  CONTENT ANALYSIS 

 Through this informal observation and assessment, I determined that there was a gap in 

my students’ knowledge and understanding, as demonstrated by meaningful applications, in the 

areas of force, motion, and Newton’s laws.  The majority of my students had heard of force and 

motion but couldn’t adequately describe Newton’s laws and also didn’t always have knowledge 

of the proper academic vocabulary in their description of what they observed.  In particular, my 

students were weak in the use of vocabulary such as inertia, momentum, velocity, and application 

of Newton’s three laws of motion and force in situational context (naming the correct law, and 

pre-determining the correct outcome of a set of forces applied to an object.  Up to this point, I had 

been using lecture, hands-on activities, and short contextual worksheets to present the ideas and 

concepts to them.  I determined that I needed a way to allow them to access the content in a 

format other than oral, hands-on, and worksheets so that they could have something to reference 

when they became stuck or confused.  I thought that the idea of a virtual “book” with an 

accompanying workbook that also incorporated hands-on activities and oral discussion 

reinforcement would best meet the needs of all my learners.  Hence, this project was designed as 

a guided tutorial with corresponding ancillary assessments (workbook, discussion, hands-on) all 

in one package.  A .pdf (portable document format) book and workbook that all of my students 

could access, and possibly take home if needed (simply copy and burn an additional disk) that 

was tailored to their learning styles and not just rote from a textbook. 

 

D.  LEARNER ANALYSIS 

 My targeted audience is specifically composed of 7th and 8th grade, public charter school 

students, located in San Francisco (Potrero Hill), in my classroom (existing and future classes).  

The 7th grade demographics include 24 students, of which there are 9 girls and 13 boys.  Thirty-

three percent of the class includes ethnic “minority” students.  Four students are identified as 

special needs students.  The 8th grade demographics include 23 students, of which there are 11 

girls and 12 boys.  Forty-four percent of the class is identified as ethnic minority students.  Again, 

four of these students have been classified as special needs students. 

 My students, as a whole, require hands-on application of concepts.  The majority are not 

“book learners.”  Indeed, we often did not have textbooks and learning was through labs, lecture, 

and selected readings.  I also had quite a few identified ADD/ADHD students, who required 

constant focus/re-focusing and interaction with content.  Additionally, my students needed 

improvement in teamwork and communication skills.  I identified all of these needs through my 

experience with them in the classroom.    



MARY M. PARKE SKATEBOARDING PHYSICS ITEC 894 SPRING 2006 
PAGE 9 OF 72 

 

 The students will be meeting the 8th grade course requirements for physics while also 

working with material that is relevant to their interests (motivation) and individual learning style 

needs (linguistic-oral/aural, logical-mathematical, spatial/visual, body-kinesthetic, intrapersonal 

and interpersonal).  The learning styles of my students are met through the following examples in 

the project: 

 visual representation in the Skate Lab and workbook,  

 body-kinesthetic by acting out or doing the activity (such as completing a 

skateboarding move),  

 logical-mathematical by working with formulas and sequencing information,  

 linguistic by discussing the material and exchanging ideas (teacher to students, peer-

to-peer),  

 intrapersonal by solving the problems independently and organizing the information, 

and 

 interpersonal by working in partners, teams, and whole class situations.  

 

E.  GOALS 

 There are five major instructional goals for this blended learning project.  The first goal 

introduces the students to the skateboard to familiarize them with a common set of contextual 

vocabulary to use in future discussions throughout the Skate Project.  To meet this goal, students 

will learn three skateboard parts (truck, wheels, and deck) and be able to label them on a 

skateboard and apply them in writing and conversation to the skateboard.  The second goal is 

again to provide the students with a common reference framework of skateboarding concepts and 

vocabulary in order to discuss and apply physics content to skateboarding.  It introduces the 

students to three basic moves, or tricks, on the skateboard:  the Ollie, Kickflip, and Grind.   The 

last three goals (3 - 5) address the heart of the physics content learning.  To meet goal three, 

students will learn and apply basic force vocabulary and concepts to the three skateboarding 

tricks they are learning.  To meet goal four, students will learn and apply basic motion vocabulary 

and concepts to the three skateboarding tricks they are learning.  To meet the last goal, the 

students are introduced to Newton’s three laws of force and motion and will be able to state the 

laws and apply them to the three skateboarding tricks they have learned, along with additional 

vocabulary specific to these laws.  Table 1.2 in the Appendices outlines each of these goals and 

the specific concepts and vocabulary to be learned through meeting each goal.  
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F.  OBJECTIVES 

 I chose to use Dabbagh’s task analysis methods for determining the objectives for my 

Skate Project.  Dabbagh defines ID task analysis as, “analyz[ing] the learning outcomes and 

performance objectives by identifying the domains5 and levels of learning and determining 

prerequisite skills and task/content structure” (Dabbagh, n.d.).  

1. Learning Outcomes and Performance Objectives 

 My front-end analysis defined the fundamental goals of my entire Skate Project in broad 

terms.  From these broad goals, I have identified three concrete objectives that I want the students 

to be able to perform upon completion of instruction.   These three outcomes are: 

1. Students will apply the force vocabulary and concepts taught in this 

instructional project to three specific skateboarding moves – the Ollie, Grind, 

and Kickflip. 

2. Students will apply the motion vocabulary and concepts taught in this 

instructional project to three specific skateboarding moves – the Ollie, Grind, 

and Kickflip. 

3. Students will use their knowledge of force and motion and Newton’s 3 Laws 

of Force and Motion and apply them to the three specific skateboarding 

moves – the Ollie, Grind, and Kickflip. 

These three learning outcomes are more specific in their application than in the front-end 

analysis, but they require further refinement in how the students will apply their knowledge and 

what specific vocabulary and concepts they will apply to each trick.  Therefore, while these three 

objectives are the true performance objectives of this project, I have decided to focus on one of 

these objectives and work it through the “how are the students going to demonstrate their 

learning” and “what specific learning objectives will they achieve in their application” questions 

for this task analysis paper.  Therefore, I have chosen to talk about how students will apply force, 

motion, and Newton’s laws to the “Ollie” – thereby encompassing all three of my learning 

outcomes, but in more detail for this task analysis. 

 

Objectives for The Ollie Module 

The learning outcomes and performance objectives for the “Ollie” are as follows: 

o Learner applies force to the Ollie: 

1. Student names “compression” as a “push” and the force the skater applies to the 

deck. 

                                                 
5 (Gagne:  Briner, 1999) 
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2. Student identifies “gravity” as the force keeping the skater on the board. 

3. Student labels “friction” as the force between the board and the ground. 

4. Student demonstrates verbally and in writing “friction” as the force that allows the 

skater to drag the board up during the Ollie. 

5. Student labels “gravity” as the force that brings the skater back to ground at end of 

Ollie. 

6. Student identifies the vocabulary term “center of mass” as midpoint of skater’s body 

and midpoint of skateboard deck. 

7. Student labels “tension” as a pull of skater’s knees towards center of mass. 

8. Student correctly names “center of mass” as force that precedes compression and 

tension in skater’s body. 

o Learner applies motion to the Ollie: 

1. Student names “motion” as the movement of the skater and the board in the Ollie. 

2. Student connects direction of the motion of the skater, as evidenced by arrows on 

diagrams, through the Ollie to the academic vocabulary term “vectors”.  

o Learner applies Newton’s Laws to the Ollie: 

1. Student predicts that skateboard won’t move unless a force is acted upon it. (1st Law 

– Inertia) 

2. Student demonstrates through writing and oral discussion the concept of inertia at 

rest and inertia in motion through examples using their hands and bodies, wearing a 

seatbelt in a car, and crashing while performing the Ollie. 

3. Student labels “momentum” as the motion that keeps the skater and the board 

together through the Ollie. 

4. Student identifies the unbalanced forces acting upon the board as the skater 

(compression and friction), friction between the ground and the board, and gravity 

(2nd Law – but the 2nd Law won’t be explicitly defined until the next Module:  The 

Kickflip). 

 The above outcomes and performance objectives were developed from my personal 

experience and knowledge of the physics content material in addition to consultation of the 

following:  

1. Exploratorium Skateboarding Science: “Frontside Forces and Fakie Flight:  The Physics 

of Skateboarding Tricks” article (Tesler & Doherty, n.d.). 

2. KidzWorld “Science of Skateboarding” and “How to Ollie on Your Skateboard” articles 

(Kidzworld Media, 2003), and  



MARY M. PARKE SKATEBOARDING PHYSICS ITEC 894 SPRING 2006 
PAGE 12 OF 72 

 

3. California Content Standards for 8th Grade Physical Science (California Board of 

Education, 1998).  

 

2. Domains and Levels of Learning 

 Students will learn through application of verbal, intellectual, and psychomotor skills 

(domains as defined by Gagne) in this project (Gagne:  Briner, 1999).  In the “Ollie” task 

analysis, any task that includes naming or defining is a verbal domain task – such as identifying 

compression and friction used in the Ollie.  Any task that calls for prediction is an intellectual 

task – such as “predict that skateboard won’t move unless a force is acted upon it.”  Any task that 

includes clicking and placing of pictures in order or placing the skater in a certain position is an 

intellectual task.  Tasks that include acting out a skateboarding move or demonstrating a 

vocabulary word or physics concept are psychomotor skills. 

 

3. Task/Content Structure:  Scaffolded Learning 

 The instructional task analysis for the “Ollie” is a cluster analysis with follow-through 

hierarchical analysis.  It is a cluster analysis due to the fact that main concepts are being taught in 

clusters, with their levels of information needed for each concept cluster identified.  It is 

hierarchical in that within each cluster, there is some logical order for the 

steps/vocabulary/concepts being learned and applied.  For instance, it would make sense to learn 

about force and motion before actually applying any of Newton’s laws.  It would equally make 

sense to talk about direction and motion before applying the label of vectors to this concept.  The 

overall structure for the entire project (including the Grind, Ollie, and Kickflip) is a cluster for the 

first two objectives (applying force and motion vocabulary) with the third objective being 

somewhat hierarchical in that force and motion vocabulary will enhance the learning and 

application of Newton’s three laws.  In real-life application, skateboarders generally seem to learn 

the Ollie before the Grind (need Ollie skills to do a Grind) and then the Kickflip.  It’s usually a 

progression by acquisition of skills.  This stated, however, students would be able to choose 

where they start in the project – they would have freedom of choice in how they are going to 

approach the material – either starting with the Grind, the Ollie, or the Kickflip.  Within each 

module, however, it is strictly hierarchical sequencing.  Please refer to the cluster analysis maps 

attached to this paper in the Appendices.   

 

4. Prerequisite Skills 

 Prerequisite skills are noted in this task analysis as the lowest link in the chart.  However, 

please note I’ve highlighted decision points as diamonds in the chart.  As I know my learners, I 
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already have some expectations of their learning.  Therefore, my prerequisite skills analysis is not 

as detailed as some may have if they were doing this same project for another audience.  Instead, 

I’ve only chosen immediate prerequisite skills needed for the task at hand that I believe are 

relevant for my audience.  The basic prerequisites for any student before attempting this project 

are the following: 

1. Students must read at a 5th grade reading level. 

2. Students are able to correctly order a sequence of events if previously given the 

correct sequence of events. 

3. Students have prior exposure to the concepts of gravity, motion, and movement and 

application of these terms in an academic setting. 

4. Students are able to perform basic mathematics calculations using addition, 

subtraction, multiplication, and division (3rd grade minimum level). 

5. Students are neither visually impaired nor paraplegic. 

6. Students have access to a computer with a CD-Rom drive, Adobe Acrobat Reader 

6.0, and the Macromedia Flash extension (optional) installed. 

7. It is preferable that students have some prior knowledge and application of more 

advanced vocabulary regarding force and motion and that this program be used as an 

extension and reinforcement of these concepts in the classroom.  However, this prior 

knowledge is NOT essential to completing the project. 

 

5. Flowcharts 

 Within the Appendices section of this paper are four pages containing flowcharts 

documenting the cluster and hierarchical processes in this project.  Included are the following 

samples: 

 
1. An overview of the entire project. 
2. A breakdown of the Ollie module into three clusters (1 page per cluster): 

a. Forces applied to the Ollie 
b. Motion applied to the Ollie 
c. Newton’s Laws applied to the Ollie 

 
G.  ASSESSING LEARNING 
 

 As a teacher, I believe in using frequent informal assessment and moderated use of 

formal assessment in my teaching practice. Both types of assessments are built into this project.  

Informal assessment may be viewed as the discussion responses of students and completion of the 
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workbook pages.  The workbook pages contain problems and questions that utilize Bloom’s 

Taxonomy (University of Victoria Counseling Services, 2004) and the previously mentioned 

SQ3R method (Wright, n.d.).  A sample breakdown of assessment using Bloom’s Taxonomy is 

provided below. 

 Knowledge 

Knowledge is assessed through student observation and recall of information through such tasks 

as correctly labeling diagrams or listing steps in a process.  In the Ollie Module, students are 

required to correctly label the parts of the skateboard and list the steps for completing the Ollie in 

order. 

 Comprehension 

Student comprehension is ascertained through their responses to prediction and discussion 

questions in the unit.  In the Ollie Module, students are asked to predict what forces enable the 

skater to complete a step in the trick using what they have already learned about a few forces. 

 Application 

Students apply their knowledge in this Skate Project through hands-on labs where they actually 

perform the tricks that are explained in the CBT.  When performing the tricks the students are 

expected to explain how each trick is completed using physics.  Additionally, the project is 

culminated with a group-project presentation whereby students are expected to apply their 

knowledge through reciprocal teaching demonstration to their peers. 

 Analysis 

Students analyze steps for completing each trick and in turn are asked to explain the physics 

processes and concepts that underlie completion of each trick.  In this manner, they are forced to 

break the material down into smaller, more manageable parts, connect their prior and existing 

knowledge to the problems, and explain the rationale for their answers. 

 Synthesis 

Synthesis derives from students using old (or prior) knowledge to construct new meaning given 

new (existing) knowledge and a new situation or problem.  In the analysis example, analysis of 

the steps for each trick through a physics lens also prompted application of synthesized 

information to justify each response. 

 Evaluation 

One example of evaluation is that learners will be expected to compare different forces acting 

upon the skater and the skateboard and determine the expected outcome(s) of such applied forces.  

They will be tested upon their knowledge of concepts and expected to summarize their learning in 

the final group-project presentation.   
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H.  DELIVERY SYSTEM AND MEDIA SELECTION 
 
 This project is intended for delivery through a combination development process and use 

of multiple media.  This process is best described as: self-paced blended learning through use of 

computer based training /instruction (interactive Skate Lab CD-Rom) supported by workbook 

activities and peer-to-peer and classroom-based discussion with accompanying activities.  There 

is some instructor facilitation in sequencing of tasks and stopping for class discussions/check-ins.  

The Instructor’s Manual is comprised of Tables 1.1-1.4 in the Appendices section of this paper.  

Media includes the Skate Lab CD-Rom’s Skate Modules, accompanying Workbook (available for 

download in .pdf format), and access to skateboarding materials (skateboard, safety equipment) 

should the teacher choose to do the hands-on Skate Lab activities.   

 The rationale and strategies for sequencing this project are explained in detail in Table 

1.1 in the Appendices section of this paper.  In brief, content modules cluster the sequencing for 

this Skate Project:  

1. Module 1:  Introduction to the Skateboard 

2. Module 2:  The Ollie 

3. Module 3:  The Kickflip 

4. Module 4:  The Grind 

Each module includes:  a survey question, statement of goals for the module, self-paced 

instruction within the Skate Module using the workbook and discussion, post-survey questions, 

and follow-through activities built-in throughout each module, as well as assessment instruments 

(workbook page completion, quizzes, culminating group project).  Further, the learner and 

instructor tasks are defined in Table 1.3 (along with estimated session lengths). 

 The blended learning media selections I utilize include: computer based instruction (CBI) 

available on CD-Rom, classroom guided instruction, socialization and reflective learning through 

discussion, written and visual reinforcement and repetition through use of an accompanying 

workbook, and hands-on activities embedded in the instructional directives provided through 

completion of the Skate Project modules on the CD-Rom with project-based assessments that 

incorporate all of Gardner’s multiple intelligence skills in application to complete the final 

assessment.  A description of the context for use of the CBI, workbook, and socialization is 

below.   

 Computer-based instruction:  Our school has a computer lab with about eleven iMac 

computers.  The drawback is the lab arrangement and mouse situation.  The mice work 

inconsistently (wireless) and the setup is cramped.  Ideally, to make this Skate Project work and 

minimize student discomfort and frustration, I would take it upon myself to rearrange the lab and 
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find the original mice to use for the computers.  I would also do a visual walk-through of 

accessing the Skate Lab and navigation within it using an overhead projector connected to my 

laptop.  This would orient the students to the Skate Lab before they work independently with it.  

Scheduling time in the lab is not an issue.  The computers already have the Flash plug-in installed 

and have CD-Rom drives.  The last system check I would make prior to instruction is to make 

sure both Adobe Acrobat Reader 6.0 and QuickTime are installed and working on the day I go to 

the lab.  Timing of delivery of each Skate Module to the students is a factor in the context 

analysis equation - do they do one module at a time?  I’ve answered this sequencing question in 

Table 1.3:  Suggested Pacing and Sequencing for this Unit in the Appendices section of this 

paper.  The flow of the module is open-ended and dynamic for navigation to each module 

(conceptual design), but static and pre-determined once within a module (hierarchical design).  

Each student will be provided with a CD-Rom of the Skate Lab Modules and Xeroxed workbook 

sheets specific to the module/lesson covered that day. 

 Workbook:  Both the classroom-based instruction and the computer-based training will 

utilize an accompanying workbook.  The workbook follows the activities within each Skate 

Module and is referenced in the Skate Lab within each module.  Additionally, pre-survey 

questions and follow-up questions may be answered in the regular classroom setting to save on 

computer-instruction time in the lab.  Workbooks will be downloadable in .pdf format from the 

CD-Rom for the teacher to copy and distribute to students. 

 Social Aspects:  The learners will move through the project utilizing individual, partner, 

small group, and whole class skills.  The content is broken down into tasks and activities that 

prompt the learner to do each type of learning.   

 
 I had initially thought I would complete this project using Macromedia Flash media 

delivered over the Internet.  As I continued developing the project, however, I discovered my own 

limitations as a Flash developer and had to weigh the feasibility of using Flash in a classroom 

environment as well as using an Internet connection.  Using Flash in the classroom meant making 

sure each computer had the Flash Player installed as well as the RAM necessary to run the Flash 

project.  Running the project over the Internet meant consideration of finding a host, bandwidth, 

file size, complying with school-district firewalls, and having a reliable Internet connection to 

each computer in the classroom.  As our classroom computers were not meant to function as more 

than word-processors and for Internet research, the RAM in them was minimal.  Hosting the 

project over the Internet created further complications as this project is graphic and media 

intensive (and therefore file-size heavy) and the district’s firewalls are a challenge.  Additionally, 

I know from experience that quite often the Internet connection is down and there is nothing 
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within a classroom teacher’s power to reestablish this connection.  So, I chose to deliver the 

media for this project primarily via CD-Rom for the computer-based instruction using Adobe 

Acrobat .pdf format (version 6.0 or above) and QuickTime as both are free programs, easily 

downloadable and installed from the CD-Rom or Internet if needed.  Additionally, both .pdf and 

QuickTime will run on either Mac or PC platforms.   

 Please note that a new security feature in Adobe Acrobat Reader version 6.0 (and above) 

prompts the user to accept the video on the first run of the video.  The prompt looks like this: 

 
The instructor will want students to select the second option in the prompt: 

 
This option (1) is “Play the multimedia content and add this document to my list of trusted 

documents”.  Then the user should push the “Play” button (2).  Once this has been done, the 

students will be able to view all the videos within the Skate Lab. 

 

1 

2 
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III. Design and Development 
 
A.  Development 

 After initially researching the California Content Standards for 8th through 12th grade 

physics content, I began studying the content and figuring out how to cluster it.  At the same time, 

I researched skateboarding videos and skateboarding websites, as well as talking with my 

students who skateboarded, to figure out which skateboarding moves I would target and in what 

sequence I would present them in for this instructional project.  Once I had a sense of the content 

and the art of skateboarding, I began my development by creating the flowcharts found in the 

Appendices section of this report.  In the flowcharts I clustered the instruction into “trick” 

modules and determined that the academic physics content would flow from the students learning 

how to complete each trick.  This led to scaffolding the physics content with the sequencing for 

actually completing each skate trick.  From the flowcharts I was able to visually scaffold the 

goals and objectives I wanted my students to accomplish as well as compare these to the content 

standards I was required to meet through my instruction.  After the flowcharts I began sketching 

the graphic design of the project – how I wanted the visual presentation to look and the 

navigation to flow.  I used guidelines for visual and information design such as those presented in 

The Non-Designer's Design Book by Robin Williams, and The Design of Everyday Things by 

Donald A. Norman.  Additionally, I reviewed previous graduate student projects as well as 

websites I found visually pleasing and easy to navigate to come up with a style of my own that 

incorporated good, functional, and user-friendly design principles.  I user-tested the design on two 

groups of individuals, within a year-apart, and incorporated their feedback in my design revisions 

for the Skate Lab.  I will talk about this in the Usability Review section of this paper. 

 As a part of the development process, I also considered implementation and systems 

design. The context of this project is implementation of a blended learning unit utilizing 

supporting CD-Rom content, workbook exercises, peer and class discussions, and hands-on 

project-based activities.  The targeted audience includes my 7th and 8th grade science class 

students (or future students – similar population).  There are multiple systems to consider in this 

implementation.   The graphic organizer on the next page represents a few of the major systems 

and their effect on this Skate Project. 
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 Given the above-labeled systems, implementation has many criteria to meet.  

Implementation must meet the criterion of the state standards and the school charter.  

Additionally, it must satisfy the needs of the learners while matching the teaching style of the 

instructor.  The curriculum must ultimately be approved by the Director and adopted by the 

instructor before being implemented with the students.  The chosen media greatly affects all 

parties involved from the user (learner) to the instructor.  If the media doesn’t match the abilities 

of the instructor and users and resources available, then the project will likely fail.  Additionally, 

time is a great factor in implementing this curriculum. If the curriculum doesn’t fit the time frame 

for instruction, then the instructor may not adopt the project.  The environment from the 

classroom to the computer-lab is essential for student access to materials, resources, and 
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conducting learning.  Classroom/lab seating availability and arrangement will determine who has 

access to instruction and materials.  Availability and reliability of working technology will affect 

the use of the Skate Lab.  Reliable, working computers with CD-Rom drives and software 

installed (QuickTime, Adobe Acrobat Reader 6.0 or above) is essential to the multimedia portion 

of the project.  Additional systems include budget for supplies, accessibility of classroom supplies 

(including paper and a photocopier), and parental permission to perform the hands-on skate trick 

labs with appropriate safety equipment (liability). 

 

B.  Production Process 

 After creating the flowcharts, I began sketching preliminary designs for the look and feel 

of the Skate Lab.  I moved from the sketches to creating the prototype using Adobe Illustrator as 

my primary drawing and document source because of its pen-tool abilities (vector graphics) and 

cross-functionality with Adobe Photoshop and Adobe Acrobat.  I created all of the graphics by 

hand except for a few standard royalty-free clipart images such as the pencil, QuickTime logo, 

“think” graphic, and “partner” and “class discussions” graphics.  The video segments were taken 

from one website and two skateboarding videos and are credited in the Skate Lab and in the 

Bibliography section of this paper.  The videos are used purely for academic purposes and should 

I ever seek to actually market this project, I will film my own videos to replace the ones currently 

used in respect of copyright laws.  Everything else in the project is uniquely mine own.  From 

sketches I moved to informal hand-drawn storyboarding sketches to map out the production of the 

Skate Lab. Additionally, my preliminary style guide and mock-ups for the look and feel of the 

Skate Lab along with typography, spatial arrangement, color scheme, and navigation design are 

included in the Appendices section of this paper.  Alterations to the mock-ups have since occurred 

due to usability review feedback, and are so noted in the Usability Review section of this paper. 

 Throughout the production process I solicited usability feedback from peers, fellow 

instructional designers, fellow K-12 teachers (some of them content experts), and my instructors 

in my graduate program.  This constant feedback helped refine and shape the project, both 

visually and in print. 

 

C.  Prototype 

 Below are three in-depth descriptions of the rationalization for the instructional strategies, 

activities, media selection and delivery of the prototype Skate Lab project.  Following these 

rationalizations is a discussion of the graphic design rationale used for the prototype. 

 

 



MARY M. PARKE SKATEBOARDING PHYSICS ITEC 894 SPRING 2006 
PAGE 21 OF 72 

 

 1.  Instructional Sequencing Strategies and Rationale 

 Ideally, instruction for this unit will begin in the classroom and then move to the 

computer lab for self-paced instruction at the computer with the Skate Project.  During each lab 

session, students will complete CD-Rom activities as well as a follow-along workbook.  

Discussions in small group or partners are part of the CD-Rom activities.  Discussion and 

reflection sessions are expected either immediately following a lab session or prior to the next lab 

session to allow for question and answer (Q/A) time as well as connection building and reflection.  

Accompanying non-computer mini-labs are encouraged as pacing between computer lab sessions 

– such as students modeling the tricks they know or are learning for their fellow classmates using 

a real skateboard. 

 At the end of the Skate Lab, a culminating group project presentation with a student-

chosen topic and medium applying to the content learning from the unit is encouraged for 

reinforcement and assessment.   

 The Skate Lab is sequenced in clusters (Skate Modules) with hierarchical tasks in each 

cluster.  The first module is an introduction to three essential skateboard parts – the truck, wheels, 

and deck.  The second module is devoted to learning the Ollie and physics concepts applied to the 

Ollie.  The third module tackles learning the Kickflip and physics concepts and vocabulary 

applied to the Kickflip.  The last module builds on the Ollie and Kickflip by introducing the 

Grind (which uses skills from the Ollie and Kickflip) and has activities to reinforce new and old 

physics vocabulary and concepts applied to the Grind.  Please refer to Table 1.3 in the Appendices 

for the suggested pacing and sequencing for the Skate Lab. 

 

 2.  Instructional Strategies and Activities (and Rationale) 

 The learning in this unit is scaffolded to build upon existing knowledge, introduce new 

knowledge, and reinforce both types of knowledge through SQ3R6 (Survey, Question, Read, 

wRite, Respond) and project-based learning (Katz, 1994).  It also allows for both classroom time 

as well as computer-lab time to synthesize learning between the two environments.  Additionally, 

it addresses Gardner’s multiple intelligences (Kearsley, 2004) by allowing for kinesthetic, visual, 

oral (verbal), aural (listening), interpersonal and intrapersonal intelligences.  It uses directed 

instruction as well as individual pacing and group (peer) instruction [reciprocal learning].  A 

paper-based workbook is available for students to answer question prompts in the Skate Modules 

as well as document their own preliminary questions and responses as they learn (reflective 
                                                 
6 SQ3R is a reading method commonly known as Survey, Question, Read, Recite, Review (Wright, n.d.).  
There are many existing adaptations of this method, depending upon the intended audience and use.  I’ve 
adapted this mnemonic and method to meet the needs of this population and project by replacing “recite” 
with write and “review” with respond.   
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learning7).  The paper-based workbook also allows for further activities for non-computer lab 

time such as labeling diagrams, answering problem-based questions, and journaling their progress 

and reflecting on discussion questions.  Whole class discussions either previewing or reviewing 

and questioning material learned prior to or after a computer lab session taps upon multiple 

learning strategies and engages students by allowing time to facilitate connections between the 

new learning and their personal experience.  Small group or partner discussions at check-in points 

allow for students to immediately discuss, interact, and reflect upon the material they are learning 

at that moment in time – it also aids in classroom management.  Students love to talk, but if you 

can get them talking about the material then you’re likely to be successful in enabling them to 

make personal connections with the material.  Hands-on lab demonstrations using students 

demonstrating the skate-tricks further engage student ownership of the learning by making it 

meaningful to the student(s).  Table 1.1 discusses the pre-instructional activities, assessment, and 

follow-through activities suggested for use in this Skate Project.  I have chosen to detail in-depth 

the activities being performed in Module 2: The Ollie in this Unit, as illustrated in this named 

section in Table 1.3.  Additionally, their corresponding objectives are detailed in Table 1.4.  

Again, all tables may be found in the Appendices to this paper.  Indeed, Tables 1.1 – 1.4 are 

considered the Instructor’s Guide for using this Skate Project. 

 

  3.  Instructional Media Delivery Methods and Rationale 

 Learners are initially grouped as a whole class for preliminary instruction before starting 

the Skate Project.  Then, Skate Lab sessions will be assigned for each Skate Module to be 

completed (four modules:  Skateboarding Intro, Ollie, Kickflip, and the Grind).  During each 

module, there are check-in points for partner and/or small group discussion.  Before each new 

session at the lab, there is time for whole class discussion of what has been learned so far in the 

unit.  Pacing through each Skate Module is individual (with implied/recommended session time 

constraints for classroom scheduling) using the Skate Lab’s CD-Rom media (in Adobe Acrobat 

.pdf) and the print workbook.  The delivery methods and media have been pre-chosen based upon 

the media I am familiar with and that I believe to be best suited to the needs of my learners as 

well as considering the environmental and resource constraints of my school.  Using discussion, 

computer-based training, paper-based written activities (workbook), a student demonstration 

mini-lab, and a culminating group-project based presentation allows for tapping the multiple 

intelligences and learning styles of the majority of learners in any classroom. 

 

                                                 
7 (White, Shimoda, & Frederiksen, 1999) 
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  4.  Graphic Design Rationale 

 I used a consistent visual schema, typography, color schema, navigation, and 

iconographic activity prompts throughout the Skate Lab to aide in usability, navigation, and 

comprehension.  I chose skateboarding wheels for navigation to the modules within the Skate 

Lab.  Each wheel is color-coded to the module it is associated with, and sub-navigation within a 

module to other modules uses only scaled versions of these same icon wheels.  I used skater 

graphics with the words “Back” and “Forward” for linear navigation within the Skate Lab module 

slides.  Consistent icons are used to represent activities to complete within the modules.  These 

icons are referenced in the first slides of the Skate Lab and used throughout the Skate Lab as well 

as the Workbook pages so that the learner can quickly visually reference what action is required 

of them simply by looking at the icon.  Colors are kept within a simple black/white and 

complementary primary/secondary color spectrum so as not to be visually distracting.  Text is 

placed at the left of each slide in compliance with western-style readability from left-to-right.  

Text is also kept at a minimum per-slide to prevent clutter on each slide.  Instructional graphics 

and videos are always placed to the right of the screen on each slide.  Text/vocabulary associated 

with graphics are color-coded to match the text/vocabulary located within the left-side textual 

description for easy referencing.  Each slide has a subheading indicating which module the 

learner is in and the main idea of the section or slide they are currently on.  Each slide is 

numbered for easy reference in the lower left-hand corner.  The title “Skateboarding Physics” is a 

button that may be clicked to return to the beginning of the Skate Lab.  The “Element” logo will 

return the user to the main menu with access to the workbook pages from the main menu.   

 A complete copy of the Skate Lab and accompanying Workbook is located in Sections VI 

(digital) and IX (print) of this paper.  These are included in place of screenshot storyboards for 

this instructional unit, as all storyboards were initially sketches done by hand. 
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IV.  Usability Review 

 

A.  Expert Review 

 I was my own expert reviewer as I would be the one teaching and delivering the content 

in my classroom to my own students.  I did, however, consult expert resources, such as The 

Exploratorium’s Skateboard Science website, the California Content Standards for 8th – 12th grade 

science (physics, specifically), and the additional websites listed in Appendix B in this paper..  

Additionally, a few of the reviewers in my Instructional Design Review section were classroom 

teachers who also taught a similar grade level and content area and provided verbal feedback 

during classroom sessions. 

 

B.  Instructional Design Review 

 I chose to conduct a formative evaluation based upon the practices for formative evaluation 

described by Martin Tessmer and Smith & Ragan (Dabbagh, n.d.).  The evaluation I used is 

described below: 

 
 Panel Evaluation with Fellow Instructional Design Peers 
 
 I presented the alpha and beta versions of this project to a panel of fellow instructional 
design peers and gathered their feedback.  This feedback was solicited once in Spring 2005, 
and again in Spring 2006.  Items I gathered feedback on included: 
 
 Design 

 Is the design consistent? 

 Is navigation easy to determine and follow? 

 Is it appealing? 
 
 Content Clarity 

 Is the content presented in the Workbook and Skate Lab clear to the learner? – 
Does it make sense? 

 Are the examples, illustrations, and questions clear? 

 Is the information presented in logical, easily followed sequence? 
 
 A sample of this formative evaluation instrument is included in the Appendices as 
Instrument 1. 

 

 



MARY M. PARKE SKATEBOARDING PHYSICS ITEC 894 SPRING 2006 
PAGE 25 OF 72 

 

 Results of the Formative Evaluation Survey Instrument 

 

 The first round of results to the survey, completed in May 2005, on my alpha version of 

the prototype yielded the following suggestions and commentary (direct quotes from the users): 

 Make sure the graphics to the right match the text on the left of each slide. 
 Good language targeted to 8th graders. 
 Learning module is great – fun, interactive, designed well 
 Question:  how do they start over? Get back to the beginning? 
 Icons?  Did you explain them at the beginning of tutorial? 
 Number your questions throughout. 
 Confused about navigation. 
 I like the use of the workbook. 
 Need more flash short movies. 
 Nice sequencing. 
 I really like the video – it makes it more engaging 
 I love the repetition of the video, with each iteration growing in complexity as new items 

are added. 
 I really like the content as well. 
 I think this will be an extremely effective way of teaching physics 
 The navigation is confusing.  Not clear that the skater with the Ollie position is the 

forward button. 
 Maybe too much content on one page? 

 From this initial feedback, I made the following changes to my alpha prototype.  I 

worked on making the navigation more obvious by placing the text “forward” and “back” over 

the linear navigation icons.  I focused on limiting contextual content on each slide and on 

proximity between the text and graphics.  I made sure the graphics matched the text on each slide.  

I also changed the button state over the linear navigation prompts to not “flash” but to instead 

appear inverted and thereby less distracting.  I also numbered each slide in the Skate Lab to allow 

for easier referencing of where a learner is at in the tutorial.   

 The next round of results of this survey, completed in February 2006, on the beta version 

of my prototype produced the following insights into the instructional design of the Skate Project: 

 Add another slide that is a “how to use” for the icons that you use.  If it doesn’t detract 
from your pacing, you lose nothing by adding a slide. 

 Swap forward and reverse icon 
 Keep “forward” and “back” labels on icons throughout project 
 Use icons (workbook, QuickTime, etc) as bullets, or 
 Use a dotted line to connect icon w/instruction 
 Delivering in PDF format? I see the PDF shows “17 of 41” for example. Helps to know 

how much the user has accomplished and how much he/she has yet to go to complete. 
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 Could make the forward & back a rollover 
 Audio instead of text?  Maybe a talking head?  Kids voice. 

 From the above feedback I made significant changes to the navigation, proximity of icons 

on the page, and added a slide detailing what the icons signified at the beginning of the Skate 

Lab.  I swapped the images used for the forward and reverse icons and kept the labels of 

“forward” and “back” over the icons throughout the Skate Lab.  I moved the activity icons from 

the right of the text to the left and used them as bullets signifying each activity to be performed.  

I also added the text “Activity” or “Activities” to the subheading in the text area to cue the 

learner as to action to take.  I added a workbook reminder icon to further visually prompt the 

learner to complete the activity(s) in their workbook.  I chose not to add audio to this version of 

the prototype due to time, cost-effectiveness, and file-size management of the project in its 

current state.  I also chose not to add “slide x of y” to the slides at this point in time as the 

project is still undergoing development.  I did create an additional 20 slides of content that 

completed the objectives listed for the Ollie and also added further QuickTime footage for the 

learner’s enjoyment and reinforcement of concepts. 

 The completed surveys from both time periods are included in the Appendices section of 

this paper. 
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V.  Summary and Conclusions 

 Completion of this beta version of the Skateboarding Project took two years through 

conception through development and usability testing and revision.  I discussed how I had 

initially wanted to develop the project in Macromedia Flash and deploy it over the web.  I found 

this was neither a possibility due to my own expertise, nor practical for the amount of content I 

was trying to deliver or the public school environment the media was to be delivered in due to 

lack of resources.  The actual instructional content changed very little throughout the course of 

development.  I knew what I needed to teach and how I wanted to deliver it and this drove the 

conceptual and content design.  Indeed, the Skate Lab reflects my tone of voice and teaching style 

in delivery and sequencing of content.  It is comfortable, familiar, and conversational as I believe 

this to be the best attitudinal way to deliver content to students – and particularly to middle school 

students.   

 All of the feedback I have received from the usability reviewers, my peers, and my fellow 

teaching colleagues has been positive for the design and content delivery.  Everyone agrees that 

using extreme sports, in this case skateboarding, as a vehicle for teaching physics concepts taps 

into the motivation and interests of the students and is quite age-level appropriate.  Unanimously, 

all have agreed that use of videos within the instruction engages the learners and is also quite 

amusing.  The content within the first two modules, the Introduction and the Ollie, is basic and is 

meant to be so to provide a foundation for building on the concepts and presenting more 

advanced concepts in the remaining modules (The Kickflip and The Grind).  In the last two 

modules, when fully developed, the mathematics behind the physics will be applied and thus tap 

into cross-curricular standards between both science and math – thereby making this an 

interdisciplinary instructional design project. 

 In retrospect and in vision of the future of this project, I would love to team with a web 

and/or Flash developer and make this content accessible over the Internet as well.  I would still 

keep the CD-Rom version, but I would like to see it more accessible to a wider audience.  Use of 

the Web as a vehicle for delivery will also allow for refining of the navigation within the modules 

and perhaps for cross-referencing of concepts and vocabulary in an interactive glossary.  When I 

tackle concepts such as centripetal and centrifugal force in the Kickflip module, I would love to 

actually consult with a scientist from the Exploratorium.  I would also create a more formal 

instructor’s guide for administering this project.  As I am the only current teaching audience using 

this project, the guide is rather simplistic in this version.  Finally, I would also shoot my own 

stock video footage to replace using the professional footage that is temporarily being used in this 

educational product.  Although I need a current break from this project, I look forward to actually 

completing it and marketing it in the future to an educational software company or school district. 
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VI.  Creative Work Materials 

 

 You will find on the CD-Rom in the insert below a copy of the following: 

 This paper  

 The Skate Lab  

 The Workbook 

 Installation copies of QuickTime and Adobe Acrobat Reader for Mac (OS X) 

and PC (Win XP) 
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Appendix A:  CA Content Standards and Charter Compliance 

 

The identified goals for meeting the California Content Standards for 8th Grade Physical Science 

and the Reggio Emilia methods prescribed in my school’s charter are: 

 

1. Hands-on experiential project-based application of physics concepts of force and motion to a 

real-world project, such as bridge building and skateboarding.  [For the purpose of this ITEC 

894 Creative Work Project, the focus will be on the development of the content of the Ollie 

Skate Module to meet this need.] 

a. 8th Grade Content Standards 

o Motion:  The velocity of an object is the rate of change of its position. [Covers:  

vectors, average speed, distance, time, changes in velocity, and graphing single 

direction motion.] 

o Force:  Unbalanced forces cause change in velocity. 

b.   9th – 12th Grade Content Standards 

o Motion and Forces:  Newton’s Laws predict the motion of most objects.  

[Covers:  Newton’s 3 Laws of Motion, gravitational force, and circular 

acceleration.] 

o Conservation of Energy and Momentum:  The laws of conservation of energy 

and momentum provide a way to predict and describe the movement of objects.  

[Covers:  energy, momentum, physical and kinetic energy and conservation of 

energy.]  

[Goal #1 meets the needs of the school’s charter.] 

 

2. Connecting student learning with their prior knowledge, experience, and community - in this 

case the immediate connection with my bridges project - the new Bay Bridge Design, access to a 

SME (retired professional architect as a consultant on their projects), skateboarding and 

basketball (we have boarders and basketball players in the class), and roller coasters (they all ride 

roller-coasters).  [Goal #2 - Connection with real world and community meets school’s charter] 

 

3. Engaging multiple-level learners' needs in the classroom – filling the gaps – hence, the true 

goals of the Skate Module. 
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 Appendix B:  Abbreviated List of Reviewed Physics Websites 

http://www.42explore.com/bridge.htm - “Bridge Building” links to various sites 
http://www.wgby.org/edu/lessonplans/ntti/archive/bridges.html - “Put Your Truss In Building 
Bridges” lesson plan 
http://www.teach-nology.com/teachers/subject_matter/science/physics/ - Physics websites for 
science teachers 
http://lyra.colorado.edu/sbo/mary/play/ - Playground Physics 
http://physicsweb.org/ - Entire site devoted to physics 
http://www.matsuo-bridge.co.jp/english/bridges/index.shtm -Matsuo Bridge Company - All 
About Bridges – Basic Bridge Types 
http://www.bardaglea.org.uk/bridges/bridge-types/bridge-types-intro.html - The Barking and 
Dagenham Bridges Project – Bridge Types 
http://www.pbs.org/wgbh/buildingbig/bridge/index.html - PBS/WGBH Building Big - Bridges 
homepage with links to Forces Lab and more 
http://physics.nad.ru/Physics/English/mech.htm - Mechanical Physics Animations 
http://www.upscale.utoronto.ca/GeneralInterest/Harrison/Flash/ - Flash Animations for Physics 
(too advanced in most cases for my students’ learning) 
http://www.cln.org/themes/force_motion.html - Force and Motion Theme Page with links to other 
sites (some dead links) 
http://www.gresham-ms.knox.k12.tn.us/science/6f&mlinks.html - Gresham Middle School 
compendium of physics links (some dead links) 
http://www.fearofphysics.com/  - Links to physics-based animations 
http://littleshop.physics.colostate.edu/Experiments.html - Physics with Everyday Objects prompts 
for students to follow 
http://teacher.scholastic.com/dirtrep/friction/readpick.asp - Scholastic investigation of Friction – 
follows scientific method 
http://www.glenbrook.k12.il.us/gbssci/phys/Class/BBoard.html - The Physics Classroom for 
High School Physics 
http://science.howstuffworks.com/fpte.htm - How force, power, torque, and energy work (How 
Things Work) 
http://www.howstuffworks.com/animation10.htm - How Things Work - Potential and Kinetic 
Energy 
http://www.usoe.k12.ut.us/curr/science/sciber00/8th/forces/sciber/intro.htm - Utah State 
Education Curriculum on Force and Motion – May the Force Be With You [excellent but text-
heavy] 
http://www.kidzworld.com/site/p5207.htm - Science of Skateboarding  
http://www.kidzworld.com/site/p4445.htm - How to Ollie on Your Skateboard  
http://www.exploratorium.edu/skateboarding/index.html - Exploratorium’s Skateboard Science - 
“Frontside Forces and Fakie Flight:  The Physics of Skateboarding Tricks” by Pearl Tesler and 
Paul 
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Appendix C:  Instructional Performance Goals of the Skate Project 

 

The fundamental performance goals of the Skate Project are to fill the gaps in the current 

classroom instruction and meet the 8th grade California Physical Science Content Standards 

through use of an interactive blended learning project that incorporates multiple learning styles in 

its curriculum. 

 

o Upon completion of the Skateboarding Physics - Skate Project, students will demonstrate 

an ability to: 

1. Apply force vocabulary and concepts to the sport of skateboarding.   

o They will demonstrate this by being able to verbally, act-out, and state in writing 

and/or illustration, a description of each force as it applies to the act of 

skateboarding.  In doing so, they will identify where the forces act upon parts of 

the skateboard and the skateboarder. 

2. Apply motion vocabulary and concepts to the sport of skateboarding. 

o They will demonstrate this by being able to verbally, act-out, and state in writing 

and/or illustration, a description of the type of motion as it applies to the act of 

skateboarding. 

o They will apply vector terminology to the motions they describe. 

o They will also apply the concepts of potential and kinetic energy to the motions 

they describe. 

3. Apply Newton’s Laws of Force and Motion to the sport of skateboarding. 

o Specifically, students should be able to apply one or more of the laws to the sport 

of skateboarding in writing, illustration, or by physical demonstration (act-out 

and orally describe) of the law(s). 

4. Students will demonstrate understanding of vocabulary through completion of 

multiple- choice and fill-in-the-blank quizzes along with process-oriented questions 

(meta-cognitive application) presented throughout the modules in the Skate Project.

 



V

V

V

V

V V V

Task Analysis Cluster/Hierarchical
Chart for Skateboard Physics

Students will apply force
vocabulary and concepts to 3

skateboarding tricks.

Students will know force
vocabulary and

concepts:
______________

force
gravity

compression
tension

centripetal force
weight
mass

Students will apply motion vocabulary and
concepts to 3 skateboarding tricks.

Students will know motion 
vocabulary and concepts:

____________
direction

motion
time

speed
acceleration

distance
momentum

Students will be familiar 
with d=rt formula and able

to perform such math
associated with formula

Students will apply Newton's 3 Laws of
Force and Motion to the 3 skateboarding

tricks.

Students will 
define Newton's

First Law
__________

weight
mass
rest

inertia
Newton

Students will be 
familiar with SI units 

of measurement

Students will 
define Newton's

Second Law
___________
balanced and
unbalanced

forces
change in motion

f=ma

Students will define 
Newton's Third Law

___________
action vs. reaction
potential vs. kinetic

energy
conservation of

energy and momentum

Students will know 
"energy" from
previous units

Students will 
define

"momentum"

Students will 
learn 3

skateboarding
tricks

Students will learn the
skateboard parts

OLLIE GRIND KICKFLIP

Students will 
know Newton's 3

Laws of Force
and Motion

Truck Wheels Deck

Students will meet the criteria for understanding and applying the content objectives stated in the
California 8th Grade Physical Science Content Standards.



Learner applies 
force, motion, and 

Newton's Laws to the 
Ollie skateboarding 

trick

Learner applies 
force to the Ollie

Learner applies 
motion to the 

Ollie

Learner applies 
Newton's Laws to 

the Ollie

Student labels “momentum” as the motion that 
keeps the skater and the board together through 
the Ollie. 
 

Student demonstrates through writing and 
oral discussion the concept of inertia at rest 
and inertia in motion through examples using 
their hands and bodies, wearing a seatbelt in 
a car, and crashing while performing the Ollie.

 

 

Student predicts that 
skateboard won't move 

unless a force is acted upon 
it (1st Law-Inertia)

Task Analysis Cluster/Hierarchical Chart 
for Skateboard Physics - 
Ollie and Newton's Laws

Student learns 
vocabulary:

inertia

Student learns 
vocabulary:  balanced 
and unbalanced forces

Student learns 
      vocabulary: 
        momentum  

Student learns 
concept:  Newton's 

1st Law

Student learns 
concept:  Newton's 

1st Law

Student learns 
concept:  Newton's 

1st Law

 
Student learns 

vocabulary: 
balanced, unbalanced, 
and applies forces 

Student learns 
concept:  Newton's 

2nd Law

Student identifies the unbalanced forces 
acting upon the board as the skater (compression 
and friction), friction between the ground and the 
board, and gravity (2nd Law – but the 2nd Law 
won’t be explicitly defined until the next Module:  
The Kickflip).



Learner applies 
force, motion, and 

Newton's Laws to the 
Ollie skateboarding 

trick

Learner applies 
force to the Ollie

Learner applies 
motion to the 

Ollie

Learner applies 
Newton's Laws to 

the Ollie

Student connects direction of the 
motion of the skater, as evidenced
 by arrows on diagrams, through 

the Ollie to the academic 
vocabulary term “vectors”. 

Student names “motion” as the 
movement of the skater and the 

board in the Ollie.

Task Analysis Cluster/Hierarchical Chart 
for Skateboard Physics - 
Ollie and Newton's Laws

Student learns 
vocabulary:  

inertia

Student learns 
vocabulary:  

vectors

Student learns 
concept:  direction 

of motion



Learner applies 
force, motion, and 

Newton's Laws to the 
Ollie skateboarding 

trick
Learner applies 
force to the Ollie

Learner applies 
motion to the 

Ollie

Student correctly names 
"compression" as force 

skater applies to the deck.

        Student labels 
"friction" as force between 

board and ground.

     Student identifies 
"gravity" as force keeping 

skater on the board.

Student demonstrates 
verbally and in writing “friction” 

as the force that allows the 
skater to drag the board up 

during the Ollie. 

 
 

           Student labels 
"gravity" as force that brings 
skater back to ground at end 

of Ollie.

Student correctly names 
"center of mass" as force that 
precedes compression and 

tension in skater's body.

         Student labels 
"tension" as pull of skater's 

knees towards center of 
mass.

Learner applies 
Newton's Laws to 

the Ollie

Student identifies the 
vocabulary term “center of 

mass” as midpoint of skater’s 
body and midpoint of 

skateboard deck. 

Task Analysis Cluster/Hierarchical Chart for 
Skateboard Physics - Ollie and Force

Student learns 
vocabulary:  force 
and compression

Student learns 
vocabulary:

gravity

Student learns 
vocabulary:

friction

Student learns 
vocabulary:

friction

Prior knowledge:
gravity keeps us on
Earth and all planets

have gravity

Student learns 
vocabulary:

gravity

Prior knowledge:
gravity keeps us on
Earth and all planets

have gravity

Student learns 
vocabulary: mass,

weight, center of mass

Prior Knowledge:
weight

Connection:
gravity and

weight

Student learns 
vocabulary:

tension

Prior knowledge:
tension in bridges

Student learns 
vocabulary: mass,

weight, center of mass

Connection:
gravity and

weight

Prior Knowledge:
weight
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Tables 1.1 – 1.4:  Instructor’s Guide
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APPENDIX TABLE 1.1  PRE-INSTRUCTIONAL, ASSESSMENT, AND FOLLOW-THROUGH 
LEARNING COMPONENTS OF UNIT 

PRE-INSTRUCTIONAL ACTIVITIES 

MOTIVATION:  It has already been determined that students are interested in the “vehicle” for the 
content learning in this unit – namely, they are interested in skateboarding.  Many of my students 
participate in the sport, and the others have expressed interest in watching the sport.  Various 
instructional strategies will be utilized to maintain this interest level – including hands-on 
demonstration of the moves by a few of the students, as well as use of computer simulation, 
group discussion, mini-activities in CD-Rom and workbook format, and a small project.  All of 
the physics concepts taught in the unit will refer back to the students’ knowledge and experience 
with three skateboarding techniques:  the Ollie, Kickflip, and Grind. 

OBJECTIVES: Students will be informed of the overall objectives for the unit through oral 
directions from the instructor as well as a splash screen in the Skate Lab at the beginning of each 
module (Skateboard Intro, Ollie, Kickflip, and Grind).  The splash screens state what is expected 
to be learned through the activities in the module sections.  If students are aware of what is 
expected of their learning through this form of surveying the material, then they will have a focus 
for their learning and be able to better meet the performance objectives. 

ENTRY BEHAVIORS: Students are expected to know what skateboarding looks like, but not how 
to actually perform the moves or know the terminology for the parts of the board.  Students are 
expected to be familiar with the physics vocabulary for friction, compression, and tension from 
our last unit on bridges.  However, this pre-knowledge is not essential to completing the Skate 
Project as the concepts will again be reinforced in the Skate Modules.  Students should be able to 
perform at minimum, 6th grade level math operations (basic operations – especially multiplying 
and dividing, use of fractions and decimals, simple algebraic expressions). The math for these 
operations may be easily reinforced/reviewed through classroom demonstration or Q/A sessions.  
Students should be familiar with the Cartesian coordinate grid system and plotting points on a 
graph and labeling axes.  Students should be familiar with the concept of gravity and use of SI 
units of measurement (metric system).  New skills in the unit involve vocabulary, physics 
concepts, and some math skills.  The learning is scaffolded (Vygotsky: Riddle, 1999) to build on 
familiar concepts and integrate new concepts and skills with mini-assessments throughout the unit 
as well as a glossary/reference section or ability to repeat a lesson at the learner’s need. 

STUDENT GROUPINGS AND MEDIA SELECTIONS: Students will be introduced to the material 
through whole group introduction to the Skate Lab, whole class and small group/partner mini-
discussions during the lab (at check-in points), completion of workbook activities with the lab, 
completion of CD-Rom-activities in Flash with quizzes, a test, and a project-based assessment 
activity at the end of the lab.  Media in the Skate Lab includes QuickTime video, graphics, visual 
prompts, and referenced and illustrated vocabulary and concepts through graphics and web links. 

 

ASSESSMENT 

SURVEY: Before beginning the Skate Lab, students will be introduced to the major objective of 
the Skate Lab – learning about physics through three skateboarding moves.  Students will be 
given instructions for which Skate Module to complete in the given session timeframe.  Beyond 
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that, students will be able to survey what they will be learning through a splash page at the 
beginning of each module explaining what is expected they will learn by completing the module. 

QUESTION: While completing each module, students will be prompted with questions to answer 
and activities to complete through on-screen prompts and lab workbook pages.  Checkpoints in 
the modules will indicate when they should stop and discuss their questions and answers with the 
class or a partner. 

READ, WRITE, AND RESPOND:  Learners will be reading information, data, and prompts in the 
Skate Modules, learning vocabulary, concepts, and skills along the way as they complete each 
task.  They will be prompted to write and/or draw responses to questions in an accompanying 
workbook for the Skate Project.  Response is encouraged through discussion questions at 
checkpoints and learner’s own responses to their preliminary questions (reflective learning). 

POSTTEST:  A paper-based post-test will be administered once the student has completed all of 
the activities, discussions, and worksheets in the Skate Project (each of the 4 modules has been 
completed).  Additionally, students will work in a group on a final group project presentation to 
the class on their learning. 

STUDENT GROUPINGS AND MEDIA SELECTIONS:  Learners are initially grouped as a whole 
class for preliminary instruction before starting the Skate Project.  Then, lab sessions will be 
assigned for each module to be completed (four modules:  Skateboarding Intro, Ollie, Kickflip, 
and the Grind).  During each module, there are check-in points for partner and/or class discussion, 
and before each new session at the lab there is time for whole class discussion of what has been 
learned so far in the unit.  Pacing through the Skate Module is individual (with 
implied/recommended session time constraints for classroom scheduling) using the Skate Lab and 
print workbook. 

 

FOLLOW-THROUGH ACTIVITIES 

MEMORY AID: Students will see visual diagrams (graphics) of the vocabulary and concepts being 
learned.  Additionally, students will use sequencing of scenes and moves to reinforce concepts 
and skills.   

TRANSFER: Concepts and vocabulary will be transferred to a learning activity to complete 
immediately after learning the new concepts and vocabulary in each module.  Additionally, a 
final group project not on the computer will synthesize the learning at the computer – 
incorporating visual, psychomotor, verbal, and intellectual skills as well as teamwork and 
communication. 

STUDENT GROUPINGS AND MEDIA SELECTIONS:  Again, students are placed into multiple 
groupings for completion of the unit to tap on all of their multiple intelligences.  Students will 
move from whole class to individual projects back to small groups/partners to individual to whole 
class groups and leading to the final group project.  Media includes oral discussion, paper-based 
pre-tests and post-tests, paper-based workbook completion, and a student-chosen medium (group 
choice) for the final project presentation. 
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APPENDIX TABLE 1.2  MAJOR INSTRUCTIONAL GOALS OF UNIT 

Objective 1 
Students will learn the following three skateboard parts and be able to label them on a skateboard 
and apply them in writing and conversation to the skateboard:   

1.1 Truck,  
1.2 Wheels, and  
1.3 Deck 

Objective 2 
Students will learn the steps to completing each of the following three skateboarding tricks: 

2.1 Ollie,  
2.2 Grind, and  
2.3 Kickflip 

Objective 3 
Students will apply the force vocabulary and concepts taught in this instructional project to three 
specific skateboarding moves – the Ollie, Grind, and Kickflip. 

3.1 Students will know the following force vocabulary and concepts as applied to the 
      three skateboarding tricks: 

3.1.a Force,  
3.1.b Gravity,  
3.1.c Compression,  
3.1.d Tension,  
3.1.e Friction, 
3.1.f Centripetal force,  
3.1.g Weight,  
3.1.h Mass 

Objective 4 
Students will apply the motion vocabulary and concepts taught in this instructional project to 
three specific skateboarding moves – the Ollie, Grind, and Kickflip. 

4.1 Students will know the following motion vocabulary and concepts as applied to the 
      three skateboarding tricks: 

4.1.a Direction,  
4.1.b Motion,  
4.1.c Time,  
4.1.d Speed,  
4.1.e Acceleration,  
4.1.f Distance 
4.1.g Vector 

4.2 Students will be familiar with the formula d=rt (distance equals rate times time) and  
      be able to perform math skills associated with using the formula 

Objective 5 
Students will use their knowledge of force and motion and Newton’s 3 Laws of Force and Motion 
and apply them to the three specific skateboarding moves – the Ollie, Grind, and Kickflip. 

5.1 Students will define Newton’s First Law and use these vocabulary terms in doing so:   
      weight, mass, rest, inertia, and Newton 

5.1.1 Students will be familiar with SI units of measurement (metric 
system) and how to measure using them 

5.2 Students will define Newton’s Second Law and use these vocabulary terms and  
      concepts in doing so:  balanced and unbalanced forces, change in motion, and f=ma  
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      (force equals mass times acceleration) 
5.3 Students will define Newton’s Third Law and use these vocabulary terms and  
      concepts in doing so:  action versus reaction, potential versus kinetic energy,  
      conservation of energy and momentum 

5.3.1 Students will define momentum 
5.3.2 Students will know “energy” from previous units 
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APPENDIX TABLE 1.3  SUGGESTED PACING AND SEQUENCING FOR THIS UNIT 

Introduction to Project – 15-30 minutes (1 session) 
1. Assemble materials (copy workbooks, gather any lab/demo supplies) 
2. Go through unit yourself (teacher trial run) 
3. Schedule class periods in the computer lab 
4. Make sure computers in the lab are working and Internet connection is working 
5. Prepare for discussion 
6. Introduce major objectives to students 
7. Introduce routine to students:  whole class discussion, individual computer lab time with 

activities and workbook assignments, small group/partner check-ins, whole class 
review/discussion, occasional mini-labs (not computer based), and final culminating group 
presentation project. 

8. Introduce print workbook to students (put name and grade/period on workbooks) 
9. Discuss computer lab rules/etiquette and seating arrangements/computer-sharing 

arrangements. 
10. Discuss expectations for workbook, module activity completion during in-lab time, and 
homework and or makeup work 
11. Go to lab and model logging on to the Flash website and navigating through prompts –or– 
schedule another lab session and do this modeling in the beginning of doing Module 1. 

Module 1:  Intro to Skateboarding – 45 minutes (1 session) 
1. State workbook page completion expectations for this session. 
2. Go to lab and sit in assigned seating arrangements. 
3. Teacher models opening the Skate Lab and navigating to Module 1. 
4. Students do survey question in workbook. 
5. Students view Module 1 splash screen objectives. 
6. Students proceed through Module 1 activities. 

6.1. View diagram of the skateboard 
6.2. View labels of parts of skateboard 
6.3. Complete workbook sketch of skateboard and labeling parts and connection question 
6.4. Stop at check-in question and discuss with a partner – document discussion in workbook 
6.5. Complete mini-computer-based quiz (multiple-choice) 

7. Students log-off and sleep computers for next class.  Return to classroom or go to next class. 

Module 2:  The Ollie – 180 minutes (4 – 45 minute sessions) 
1. Class discussion of previous session’s learning/questions 
2. Teacher expectations for this session are stated, including time limits. 
3. Go to lab, logon, and complete Module 2 activities and workbook pages 

3.1. Pre-survey question:   
3.1.1. Have you ever heard of the “Ollie”? 

3.1.1.1.   If you have, briefly write down in your workbook what you think you know 
about the Ollie – you can use pictures if you like. 

3.1.1.2.   If you haven’t heard of the “Ollie”, briefly write down what you imagine 
the Ollie might be. 

3.1.2. How do you think physics and the Ollie may be connected?  Briefly write down 
or draw your answer in your workbook. 

3.2. View splash page introducing major objectives of this module. 
3.2.1. In this activity you will learn what the “Ollie” looks like and how it is performed. 
3.2.2. We will break down the “Ollie”, step-by-step and show how physics makes the 

Ollie happen. 
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3.2.3. You will then be asked to complete some activities (computer-based and using 
your workbook) to show what you have learned about the Ollie and the physics 
behind it when you are done with this section. 

3.3. Computer-based-activities and accompanying workbook pages 
3.3.1. Learner will view complete video of a skater performing the Ollie. 
3.3.2. Next, the learner will view short, freeze-frame sections of the Ollie illustrating it 

step-by-step. [See Table 1.4 – Objectives 1 and 2] 
3.3.3. The learner will sequence the steps of the Ollie in correct order on the 

accompanying workbook page. [See Table 1.4 – Module 2:  The Ollie - Objective 
2] 

3.3.4. Then, the learner will view the short, freeze-frame sections of the Ollie again, 
this time with accompanying graphic illustration and definition of the physics 
principles being applied. [See Table 1.4 – Module 2:  The Ollie - Objectives 3, 4, 
and 5] 

3.3.5. The learner will match the correct physics term/concept with each step of the 
Ollie on the accompanying workbook page.  The learner will label the correct term 
next to the corresponding illustration.  Additionally, the learner will be prompted to 
use correct skateboarding terminology (truck, wheels, deck) in labeling the steps.  
[[See Table 1.4 – Module 2:  The Ollie - Objectives 1,2, 3, 4, and 5] 

3.4. The learner will learn about motion through the Ollie and answer workbook and 
discussion questions in this section. 

3.4.1. The learner will attempt to answer the following questions: 
3.4.1.1. What causes the skateboard and skater to move? 
3.4.1.2. Is direction important in completing the Ollie? 
3.4.1.3. How do the skater and board stay together through the Ollie? 

3.4.2. The learner will watch a video of the start of the Ollie. 
3.4.3. The learner will be introduced to energy and work and be asked to label the 

forces acting upon the skater and board that cause the skater to begin the Ollie’s 
motion. 

3.4.4. The concept of inertia will be introduced, along with Newton’s First Law of 
Motion. 

3.4.5. A discussion of balanced and unbalanced forces is presented. 
3.4.5.1. The learner will attempt hands-on activities demonstrating balanced and 

unbalanced forces. 
3.4.6. The learner will view videos of Ollie bloopers whereby forward momentum is 

halted. 
3.4.6.1. The learner will learn the concept of momentum and how inertia affects 

momentum. 
3.4.6.2. The learner will make connections between inertia and wearing or not 

wearing a seatbelt in the car. 
3.4.6.3. The learner will be introduced to motion in a direction and vectors. 

3.5. Paper-based quiz 
3.5.1. Students will be quizzed on physics vocabulary and concepts as applied to the 

Ollie 
3.5.1.1.   Paper – matching and fill-in-the-blank quiz 

3.6. Check-in partner/small group discussion and documentation in workbook 
3.6.1. The learners will discuss the steps of the Ollie and what they’ve learned with a 

partner.  [See Table 1.4 – Module 2:  The Ollie - Objectives 1-5] 
3.6.2. A volunteer or volunteers from the class can model actually DOING the Ollie for 

the class, stating what they are doing and where forces are being applied and how 
Newton’s laws apply to the steps. [See Table 1.4 – Module 2:  The Ollie - 
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Objectives 1-5] 
3.7. If the teacher has enough skateboards and safety equipment, students can take turns 

attempting to actually do the Ollie outside on the yard. [See Table 1.4 – Module 2:  The 
Ollie - Objectives 1-5] 

3.8. Reflection and revisit answers to pre-survey question(s) 
3.8.1. Students share their pre-survey question(s) answers and discuss any changes or 

new information they’ve learned in partners, then whole class. 
4. Log-off 

Module 3:  The Kickflip – 135 minutes (3 – 45 minute sessions) 
1. Class discussion of previous session’s learning/questions 
2. Teacher expectations for this session 
3. Go to lab, logon, and complete Module 3 activities and workbook pages 

3.1. Pre-survey question 
3.2. View splash page introducing major objectives of this module. 
3.3. Computer-based-activities and accompanying workbook pages 
3.4. Check-in partner/small group discussion and documentation in workbook 
3.5. Computer-based or paper-based quiz 
3.6. Reflection and answer pre-survey question 

4. Log-off. 

Module 4:  The Grind – 135 minutes (3 – 45 minute sessions) 
1. Class discussion of previous session’s learning/questions 
2. Teacher expectations for this session 
3. Go to lab, logon, and complete Module 3 activities and workbook pages 

3.1. Pre-survey question 
3.2. View splash page introducing major objectives of this module. 
3.3. Computer-based-activities and accompanying workbook pages 
3.4. Check-in partner/small group discussion and documentation in workbook 
3.5. Computer-based or paper-based quiz 
3.6. Reflection and answer pre-survey question 

4. Log-off. 
*Optional Hands-on Mini-Lab (Classroom Demonstration) – 10-45 minutes (1 session) 

• Student(s) demonstration(s) of one of or all of the tricks they’ve learned so far for the 
class. 

• Student(s) trying to do the tricks they’ve learned so far in class (probably requires letter 
home, equipment, and safety equipment as well as administrative permission) 

Final Group Project Presentation – 4 - 45 minute class sessions (4 sessions- 2 prep/2present) 
1. Teacher defines parameters/expectations for group project. 

1.1. Demonstrate physics vocabulary using one of the skateboarding tricks. 
1.2. Demonstrate one of Newton’s 3 Laws of Force and Motion using a skateboarding trick 

learned in class. 
1.3. Teach the class (fellow peers) the concepts used in 1.1 and 1.2 through a presentation. 
1.4. Design an assessment for the class to complete after the group’s presentation. 

                                                 
* This mini-lab may be done after each skateboarding trick module, modeling the specific trick learned or 
after all three tricks have been presented to the class.  Completion of this mini-lab also requires a student(s) 
(or teacher) who can actually perform the tricks, or students (or teacher) willing to try to do the tricks.  
Additionally, skateboards to do the tricks along with an area to do them in and safety equipment are 
required. 
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2. Teacher provides rubric to the class for evaluating the presentations. 
3. Teacher determines groups (students self-select, topic select, or teacher assigned) 
4. Teacher determines materials for project and provides resources for groups. 
5. Teacher states time frame for completing project and when groups will present. 
6. Teacher allows class time for working on project and homework time for project. 

6.1. Groups determine content and media (poster, skit, video, computer presentation, model, 
etc.) 

6.2. Groups divide work and assign roles for presenting. 
6.3. Group members work on project. 
6.4. Group members rehearse presentation of project. 

7. Groups present projects to class (teacher provides classroom time for presentations). 

Final Assessment Test – 45 minutes (1 session) 
Administer paper test for unit, score, return, discuss results with students, take student questions. 
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APPENDIX TABLE 1.4  PERFORMANCE OBJECTIVES FOR COMPLETING THE OLLIE SKATE 
MODULE AND MEETING INSTRUCTIONAL GOALS #1 – 5 (AS CORRELATED TO GOALS LISTED 
IN APPENDIX TABLE 1.2) 

Objective 1:  Parts of Skateboard 
1.1 Student correctly identifies parts of skateboard and uses them in labeling the steps for 
completing the Ollie (Objective 2). 

Objective 2:  Tricks 
2.1 Learn steps to complete the Ollie 

Students will watch video of the Ollie and walk through the steps to completing the Ollie. 
They will be able to put in correct sequence graphic clips/pictures of the steps to 
complete the Ollie either from the CD-Rom or in their workbook. 

Objective 3:  Force 
3.1.a, 3.1.c Student correctly names compression as force skater applies to the deck. 
3.1.b Student correctly names gravity as force keeping skater on the board and as the force that 
brings the skater back to the ground at the end of the Ollie. 
3.1.d, 3.1.h Student correctly identifies tension as pull of skater’s knees towards center of mass in 
doing the Ollie.  Student correctly names center of mass as midpoint of skater’s body and 
midpoint of skateboard deck.  Student correctly names center of mass as force that precedes 
compression and tension in skater’s body. 
3.1.e Student correctly names friction as force between board and ground and as force that allows 
skater to drag the board up when doing the Ollie. 

Objective 4:  Motion 
4.1.a, 4.1.g Student connects direction of the motion of the skater, as evidenced by arrows on 
diagrams, through the Ollie to the academic vocabulary term “vectors”. 
4.1.b Student names motion as the movement of the skater on the board while doing the Ollie. 

Objective 5: Newton’s Laws 
5.1 Student predicts that the skateboard won’t move through the Ollie unless a force is acted upon 
it (inertia). 
5.1 Student demonstrates through writing and oral discussion the concept of inertia at rest and 
inertia in motion through examples using their hands and bodies, wearing a seatbelt in a car, and 
crashing while performing the Ollie. 
5.2 Student identifies the unbalanced forces acting upon the board as the skater (compression and 
friction), friction between the ground and the board, and gravity (2nd Law – but the 2nd Law won’t 
be explicitly defined until the next Module:  The Kickflip). 
5.3 Student labels “momentum” as the motion that keeps the skater and the board together 
through the Ollie. 
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Prototype Style Guide and Mock-ups 
 



 
   User Interface Design:  Style Guide and Mock-ups  

 

 
Style Guide:  Color Palette 
 
This project utilizes a combination of primary (red, yellow, blue) and secondary colors (orange and green) for its palette along with a 
grayscale background (black/white).  The colors were chosen to highlight navigation to specific modules within this project, as well as 
emphasize vocabulary and important details in graphics.  Additionally, the colors are a visual motivational factor – chosen for their visual 
appeal and attention-getting qualities.  The grayscale background – essentially use of positive and negative space – is used for the main 
content area for visibility and clarity for conveying content (text and graphics) information to the learner(s). 
 
As this project is delivered via CD-Rom and not the web, the color palette is not browser-safe.  However, the RGB and hexadecimal values 
are provided below for designer reference.  As the project will be viewed on a variety of platforms and machines, the precision of color is 
neither necessary nor possible (color calibration of monitors is unique to the machine viewed upon). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Navigation 

    

Swatches 

 
 RGB  HEX  RGB  HEX 
  1)  144 189 88 90bd58   8)  244 227 112 f4e370 
  2)  238  75   5 ee4b05   9)  191 197  15 bfc50f 
  3)  205 109  0 cdbd00 10)    46  15   16 2e0f10 
  4)   86  137  57 568939 11)  255 255 255 ffffff 
  5)  117 162  80 75a250 12)  144 189  88 90bd58 
  6)    00 124 132 007c84 13)   13  213 178 0dd5b2 
  7)     0  142 165 008ea5 14) gradient effect white-black 
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Style Guide:  Typography 

 
The fonts chosen for this project are Adobe type fonts included within the Adobe Illustrator (education version) software. They are sans serif 
fonts.  I chose sans serif fonts as opposed to serif for the legibility (clean lines) of the typeface.  I stayed within the same family in font choice 
so as to minimize the visual clutter on the page for the user.  The size of the font was consciously made due to legibility on a computer 
screen (assuming a 12” minimum screen size viewing area) and necessity to keep the amount of text on a page at a minimum for the user 
experience and comprehension of content.  Should an instructor wish to digitally project the project in a classroom for instructional 
purposes, a conscious decision was made in the design as anything below 16 point font usually will not be visible to students that tend to be 
in the back of a classroom. 
 
 
 Font Size 
Usage   
Main Heading Myriad 36 pt 
Sub-Heading Myriad Pro 18 pt 
Content text Myriad 18 - 24pt 
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Style Guide:  Navigation 
 
The navigational elements in this project’s user interface design are taken from the content.  There are color-coded skateboarding wheel 
buttons for navigation to different modules within the unit and there are two skateboarding figures for navigation within a module - either 
forward or back between pages.  Additionally, the title of the project is a clickable button back to the main menu (home), and the logo is a 
clickable button that takes the learner to a page on how to contact the designer of this project. 
 
Main Page Navigation Buttons: 

    
 
Within Module, Module-to-Module Navigation Buttons:   Within Module Forward/Back Buttons: 

 

 
 
 
 
Main Menu (Home) Button:       Logo Button: 

 
(Back)  

(Forward) 
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Style Guide:  Icon Activity Features 
 
The activity icons used in the user interface are indicative of the action(s) the learner will perform.  Icons are associated with specific activities 
and used consistently throughout the learning modules as a repetitive learning tool utilized to prompt the learner as to what to expect next.  
Each icon and its associated activity are labeled below. 
 

 

Reflect/Think about 
this…. 

 

Complete a 
computer activity 

 

Complete a 
workbook activity 

 

Watch a movie 

 

Discuss this with a 
partner 

 

Do a hands-on 
activity 

 

Discuss this with the 
class 

 

Self-check your work 
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Mock-ups: 
o Main Menu (Home) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

Consistent Elements: Header & footer navigation areas.  Content area.  Logo (home) button. 

Unique Elements: Left-hand navigation menu to major modules; Sub-Heading text; Page forward icon button. 
 

 
 

Content:  The textual area introduces the unit and the modules the learners will work through. 
 
Graphics:  The graphics on this page are primarily the navigational features. 
 
Navigation Features:  The modules to be completed in the unit are highlighted on the left side of the content as clickable 
buttons and enlarged to familiarize the student with the content covered on each type of button that they will see on future 
pages. 
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Mock-ups 
o Introduction To A Module (Preview – Ex 1)

Consistent Elements: Header and footer navigation areas.  Content area.  Logo (home) button.  

Unique Elements: Page forward/back icons; Subheading text; Activity icons in content area indicate type of activity 
learner is being asked to perform. 
 

  
Content:  Includes previewing the material questions. 
 
Graphics:  In this area are icons indicating which activity to be performed. 
 
Navigation Features:  Forward/Back, Home (main-head) and Main Nav (modules) clickable-button navigation is 
consistent throughout the unit.  The Sub-Head indicates which section you are in within a module.  The Activity Icons are 
also a form of navigation – not clickable, but indicative of what the learner is going to perform next or within the section. 



 
   User Interface Design:  Style Guide and Mock-ups  

 

 
Mock-ups 
o Introduction To A Module (Preview – Ex 2) 

 
 
 
 
 

 

  

Consistent Elements: Header and footer navigation areas.  Content area.  Page forward/back icon buttons.  Logo 
(home) button. 

Unique Elements: Activity icons in content area indicate type of activity learner is being asked to perform. 
 
 

Content:  The content in the introduction to a module outlines what the learner can expect to do within the module.   
 
Graphics:  The graphic elements are the activity icons that preview what activities the learner will perform within this 
module. 
 
Navigation Features:  Forward/Back, Home (main-head) and Main Nav (modules) clickable-button navigation is 
consistent throughout the unit.  The Sub-Head indicates which section you are in within a module. 
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Mock-ups 
o Content 

 
 
 
 
 

 

Consistent Elements: Header & footer navigation areas.  Content area. Logo (home) button; Page forward/back 
icons; Subheading text. 

Unique Elements: Graphic illustration area visually illustrates concepts discussed in textual content area. 
 
 

Content:  The content outlines vocabulary and concepts covered within each section of the module. 
 
Graphics:  The graphic illustrations or movies in this area correlate and illustrate the concepts being discussed with 
the textual content area. 
 
Navigation Features:  Forward/Back, Home (main-head) and Main Nav (modules) clickable-button navigation is 
consistent throughout the unit.  The Sub-Head indicates which section you are in within a module. 
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Mock-ups 
o Discussion/Activity/Workbook Prompts 

 
 
 
 
 

 
 

 

Consistent Elements:  Header & footer navigation areas.  Content area. Logo (home) button; Page forward/back 
icons; Subheading text. 

Unique Elements:  Activity icons in content area indicate type of activity learner is being asked to perform. 
 
 

Content:  The content here reflects preview, assessment, or reflection questions based upon content to be covered 
or already covered within a module or section of a module. 
 
Graphics:  The activity icons reflect the activities the learner will complete in correlation with this page. 
 
Navigation Features:  Forward/Back, Home (main-head) and Main Nav (modules) clickable-button navigation is 
consistent throughout the unit.  The Sub-Head indicates which section you are in within a module. 
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Instrument 1:  Sample Formative Evaluation Survey 
 

Skateboarding Physics Final Presentation - ITEC 894 Spring 2006 
Peer Evaluation – Stage 1 Formative Evaluation Survey 

 
 Unworthy Needs 

Improvement Poor Fair Good Excellent 

DESIGN       

Is the design 
consistent? 

0 1 2 3 4 5 

Is navigation easy to 
determine and 
follow? 

0 1 2 3 4 5 

Is it appealing? 0 1 2 3 4 5 

CLARITY OF 
CONTENT 

      

Is the content 
presented in the 
Workbook and 
Skate Lab clear to 
the learner? – Does it 
make sense? 

0 1 2 3 4 5 

Are the examples, 
illustrations, and 
questions clear? 

0 1 2 3 4 5 

Is the information 
presented in logical, 
easily followed 
sequence? 

0 1 2 3 4 5 

 
Comments Welcome: 
 
 
 
 
 
 
 
 
 
 

Thank you for your feedback! 
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Completed Usability Review Surveys 
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