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Career, Technical, & Agricultural Education




PATHWAY:  
Engineering
UNIT: 
Ink Pen Dissection
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Introduction
Annotation: 
This is a hands-on unit.  Students will disassemble and reassemble clickable ballpoint pens.  They will understand how the clicking mechanism works, diagram all parts, and describe in their own words or graphics the internal operations.  Doing this will emphasize reverse engineering and the analysis of mechanical systems
Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  

1 hour
Author: 
Daniel Brettschneider
Additional Author(s): 
Dr. Frank Flanders
Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
Focus Standards

GPS Focus Standards: Please list the standard and elements covered. 
ENGR-FET4 – Students will apply mathematics and science to the solution of a technological problem.

(c)  Explain the scientific principles behind a basic machine.

ENGR-STEM5 – Students will select and demonstrate techniques, skills, tools, and understanding related to energy and power, bio-related, communication, transportation, manufacturing, and construction technologies.

(d)  Evaluate the interdependence of components in a technological system and identify those elements that are critical to correct functioning.

(e)  Apply analytical tools to the development of optimal solutions for technological problems.

CTAE-FS-4 Problem Solving and Critical Thinking: Learners define and solve problems, and use problem-solving and improvement methods and tools.
GPS Academic Standards:
SCSh3. Students will identify and investigate problems scientifically.

SCSh6. Students will communicate scientific investigations and information clearly.

MM3P3. Students will communicate mathematically.

MM3P4. Students will make connections among mathematical ideas and to other disciplines.

SCSh5. Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanations.

MM3P1. Students will solve problems (using appropriate technology).

MM3P2. Students will reason and evaluate mathematical arguments.

MM3P4. Students will make connections among mathematical ideas and to other disciplines.
National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings: 
· Students will understand how to analyze a system
· Students will understand how to grasp the functions of a complex system.
Essential Questions: 
How can we learn by reverse engineering?

Why is it important to carefully examine a machine before disassembling it?

How does a clicking mechanism on a pen work?
How else could a clicking mechanism work?
Knowledge from this Unit:  
Skills from this Unit:  

Students will be able to:

Disassemble and reassemble simple machines

Diagram simple machines

Record observations




Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	X
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment(s) Title:

Assessment(s) Description/Directions:
Attachments for Assessment(s):

Learning Experiences
Sequence of Instruction


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.

2.  Review Essential Questions.


3.  Assemble Materials:



a.  For each Student:




i.  Paper




ii.  Pencil




iii.  Straight-edge 

iv.  Ink Pen: must be of the type that has a disassemble-able clicking mechanism. The OfficeMax Retractable GelPen #OM97520 works well.

4.  Introduce activity

a.  Reverse-engineering machines and devices in our day-to-day environment is good practice for analytical thinking and examination of current solutions to problems.  The goal of such tasks is to understand how a current product works well enough to construct your own, improved version.  Dissecting complex machines and understanding them allows you to apply those concepts to other problems.  In this case, students will learn about the complex behavior of a machine they use on a day-to-day basis.
5.  Conduct Procedure

a.  Provide each student or team of two students with an ink pen.  Ask them to write down observations about the device without disassembling it.  Suggest that they sketch the device for future reference when reassembling it.

b.  Have students disassemble the ink pens into as many components as possible without having to break any components.  Display the powerpoint at this time to give an outline for dissection
c.  Have students sketch and describe each component of the ink pens.
d.  Have students reassemble and examine the clicking method.  Instruct them to carefully observe what happens in each stage.
e.  Have students diagram in a step-by-step flowchart what happens during a full cycle from the pen being withdrawn to clicking it out to withdrawing it again.
f.  Have students write, in their own words, how the ink pen clickers work. How is the pen held in each position?  By what application of forces are the pieces guided into the right places.
6.  Conduct Assessment

a.  Review drawings and explanations of material.

b.  Have students brainstorm alternative ways to perform the same task. 
c.  Lead students in a discussion of where this technology could be applied outside of pens.
Attachments for Learning Experiences: 
ENGADD_Pen Dissected A.jpg

ENGADD_Pen Dissected B.jpg

ENGADD_Pen Dissected C.jpg

ENGADD_Clicker Assembly.jpg

ENGADD_Clicker Disassembled.jpg

ENGADD_Ink Pen Dissection Guide.ppt
Notes & Reflections: 

It is important for this activity that the right sort of ink pens are selected.  They must be a clicking pen with a push-button clicker, and they must be capable of being taken apart to the smallest individual pieces.  The pen used in the example images is the OfficeMax Retractable Grip GelPen (#OM97520).

Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: Please list.

Unit Resources 
Web Resources: 

Attachment(s): 
Materials & Equipment: 
Pencil, Paper, Straightedge

Clickable, dissectable ink pen
What 21st Century Technology was used in this unit:
Top of Form

	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
	
	


Bottom of Form
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