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         Transportation Systems - Grade Four

Interdisciplinary Lesson
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2. Guided Discussion, 10 minutes

Model technology use by using a computer and LCD projector to ask the following questions and record the student responses. As necessary, ask leading questions to get the students to consider topics such as:

· What brought the early settlers to Ohio, and why did settlement continue to expand? (Answers include the fur trade, farmland, coal mining and the availability of other natural resources.)
· How did they get here? What were the earliest transportation needs and how were they met? (Answers include walking, following trails with horses and wagons, rafts, canoes, larger boats.)
· What was the benefit of using increasingly technological modes of transportation? Why did they develop? (Answers include increasingly technological modes of transportation were able to move more people and goods, to travel more quickly and to transport at a decreased unit cost. They could provide a more comfortable ride such as keeping passengers warmer, drier, etc. Increasingly elaborate modes of transportation developed as more people began flowing into Ohio and as it became economically attractive to develop better transportation systems to meet their travel needs and the transportation of greater amounts of supplies.)

· What challenges did the changing transportation systems face, and how were they met? (Answers include walking and horseback paths were routed to minimize obstacles, but they required available food and water sources or the transportation of those needs. Water transportation systems led to clearing natural waterways of obstacles and the development of canals and lock systems, which required animals for pulling canal boats and food for the animals. Trains required cleared land, rails, bridges, labor, raw materials, tools for construction, food and shelter for the laborers and animals, and a fuel source for the engines. Cars need to be manufactured; fuel sources found and road and service stations had to be built. Airplanes need airports, and so on.)

3. Guided Discussion, 10 to 15 minutes

Take the initial discussion toward a deeper, teacher-directed consideration of the more important concepts students need to understand to conduct the group research. Stress problems and opportunities for the movement of settlers and supplies in students’ specific region. See Attachment H, Discussion Points, for broad topics, or place a greater focus on regional factors, covering core concepts by the end of the lesson.
4.
Form Research Teams, 25 minutes

After addressing the core concepts in steps one through three, divide the class into student research groups to investigate specific modes of transportation.  Each group researches the following:

· Why did this mode of transportation develop?

· What were the significant developments in the history of this mode of transportation?

· What problems were encountered with this specific mode of transportation?

· How were these problems resolved?

· What solutions might the student groups have tried other than the one that was chosen?

· Would the student solution have worked?

· Why or why not?

· Is there any technology available today that would have provided a better solution than the one used?  (For instance, canoes and wagons could have been much lighter if they could have been made of fiberglass.)
Include minimally these modes of transportation:

· Walking, riding horses, using horses or other animals to pull wagons;

· Rafts, canoes, boats, canal boats, river barges;

· Trains;

· Automobiles and trucks; 
· Aircraft.

After each research presentation, teams must add the dates or periods of significant events of their focus transportation to a master timeline in order to create a composite timeline for all technologies. For instance, a group assigned to “trains” can place the invention, peak period and decline of differently-powered trains on the timeline.
Instructional Tip:
Transportation categories allow a consideration of the mode’s development. Walking, the most “natural” transportation, spans prehistory to the present time and led to development of sandals, shoes, including expensive shoes designed specifically for walking, running, tennis and basketball. Transportation history shows that a new technology does not necessarily eliminate the old (we still walk) but instead expanded and enhanced transportation options meet specific needs with greater efficiency. Other categories also allow for consideration of “internal” development and show an increasing movement toward the “human” technology and the increasingly rapid pace of technological development.
5. Student Research, 40 minutes

After establishing student groups, have the groups research independently. Move among them, acting as facilitator. Make sure students pursue core concepts.

Instructional Tips:

Capitalize on the opportunity to develop core research skills of all students.
· To most effectively meet the inherent library benchmarks and indicators, involve your district’s SLMS in the research.
· Twenty-first century literacy demands Internet research and electronic resources such as CD-ROM-based materials as a component of student investigation. In buildings with no media center or limited resources, provide the resource materials for the students realizing the development of these research abilities will not occur.
· Students seek research sources with which they are comfortable. Encourage students to further develop their unique strengths with their selected tools, working with the students to explore other research options. Partner students with different strengths to improve each student's weak areas through peer-to-peer exchange.
6.
Student Research: Methodology Review, 15 to 20 minutes
“Debrief” to review the concepts students have learned over the course of the day. How do students judge the value of each source?  What do students understand about the assigned transportation system and transportation systems in general? Review here to ensure that students have developed the necessary skills to complete the rest of the research project.
7.
Homework for Day One:
Require students to independently consider their team’s research during Day One and to develop questions to discuss with parents, guardians or other adults.  Students ask the adults about their understanding of transportation technology in early Ohio to involve the adults in the learning process and to help the students understand what they need to research in their investigation groups. Many students can access a relative or other adult with “living memory” of the development of different transportation systems. Have students use these living memories as primary sources.

Day Two:  School Library/Media Center Research

8.
Student Team Research, 60 minutes

During this research stage, work with the investigation groups to consider the range of resources available and the strengths and weaknesses of each of these resources. Have students incorporate both primary and secondary sources. Familiarize the students with these materials. Then, allow the research groups to begin their investigations. Move among the research groups to facilitate their use of the research materials. Require students to find dates, historical records, images and other tools to help the teams understand their topics and develop that same understanding in their classmates through their presentations. 

Instruct students to keep records of the resources used (encyclopedias, books, almanacs, oral histories, Web sites and other online resources, etc.), whether the resource was a primary or secondary resource and the value of each. Have teams present their list of resources and their values including the one resource deemed the most useful as part of their group presentation.

Instructional Tips:

Increase student information literacy as a primary goal of this lesson. Ask students to consider the following:

· What was the main strength of each resource?  
· Which did the team find most useful? 

· Why?  
· Can a quality research project be completed using only a single resource? 
· What is the difference between primary and secondary sources?

Additional questions to stimulate student thinking during research include:

· Why did transportation systems develop and continue to develop in Ohio?  
· What was the peak period of your transportation system, and why? 
· Were there any resources in Ohio that became valuable as the result of your technology?  
· What specific needs did your transportation system address?  
· Could other technologies have better addressed those needs?  Why weren’t they used?  

Based on assessment of student skills, pose more difficult questions to the class, either as a part of team research to “stretch” advanced students or as part of a closing discussion.  Examples of advanced questions include:

· Do you see an increasing dependence on technology? If so, does the pace of that increase slow or increase across time? 
· What happened to previous modes of transportation when a new technology developed? Were any of them replaced? 

See Attachment I, Additional Questions to Stimulate Research, for a complete list of these questions and possible answers.
9. Student Team Presentation Development, 40 minutes

Dedicate this time to group development of presentations. Act as facilitator for this process, offering the guidance necessary for the teams to succeed.
· Guide groups as needed to ensure that they address core concepts; their presentations provide learning opportunities for classmates not involved in their research.
· Verify that teams have listed and are ready to discuss resources they used for their research in terms of their strengths and weaknesses.
· Make sure students are prepared to add significant developments in the history of their transportation system to the composite timeline. Ask students to consider how they could use images or other tools on the timeline to make their system more understandable (e.g., showing images of canoes, rafts, canal boats, paddle wheelers to introduce developing water transportation technologies).
10. Homework for Day Two:

Ask students to consult an adult in the community with whom they can discuss their topic. Ask students to consider:

· What is the benefit of living sources? 
· What is the problem with living sources? 
· If you find a living source, is it important to document what questions they answered? 
Day Three: Team Presentations
11. Team Presentations, 10 to 15 minutes per team

Each team presents the results of its research to the class. Each group adds its uniquely significant event timeline to the composite timeline. After each research group’s presentation, the class asks questions of the group.
Instructional Tips:

· On the base timeline, identify periods in the development of Ohio including pre-history, wilderness, frontier, pre-Industrial Age, Industrial Age and Information Age with general dates for each. See Attachment D, Timeline Information.
· Help students to keep the timeline visually comprehensible. The timeline should represent the pace of technological change, the movement to increasingly manmade systems, and the fact that the introduction of a new technology does not make older technology obsolete.
12. Whole Class Review and Extrapolation of Ideas to New Areas, 35 to 45 minutes

Following the presentations, review what has been learned about transportation technologies.  Facilitate this discussion to ensure students understand all the core concepts. Consider the following:

· Compare and contrast the presentations.
· Why were these systems designed?
· What are the similarities between the designed systems?
· What are the differences?
· What challenges did each system face, and how were the challenges met?
· When a new system is designed, does it supplant the old system? Does the old system disappear or continue?
· Will gas shortages force us to find alternate fuels?
· Expanded space travel will require more launch areas or a redesigned craft that can take off from airports. Traveling to other planets and other galaxies will require increasingly faster transportation, ways to provide food, water, oxygen, and other needs for astronauts. Do you think we will ever travel to other galaxies? Why or why not?

13. Homework for Day Three:

Review the topics examined by the research groups and the class presentations to prepare for the Post-Assessment on Day Four.

Day Four:  Post-Assessment, 15 minutes
14. Conduct the written post-assessment adapted to the specific needs of your students. See Attachment C, Post-Assessment Question Bank, for possible items for inclusion.

Day Five:  Lesson Review, 15 minutes
15. To maximize student learning, use the insight gained from the Post-Assessment to conduct a final class conversation. If desired, extend the lesson into one of the expansion areas to strengthen understanding or continue the lesson as a connection into related standards, benchmarks and indicators. See Attachment F, Opportunities for Lesson Expansion.

Differentiated Instructional Support:

Instruction is differentiated according to learner needs, to help all learners either meet the intent of the specified indicator(s) or, if the indicator is already met, to advance beyond the specified indicator(s).

· Take advantage of multiple opportunities for assessment while coaching the student research groups, the group presentation, and the individual written assessments.

· Address multiple intelligences by creating heterogeneous user groups. Create groups that combine different student talents to foster greater peer-to-peer learning so that each student achieves the maximum progress from the lesson.

· If a student performs poorly on the written assessment as a result more of the language challenge than lack of understanding, assess the student’s role and participation in the group presentation as a better indication of his or her understanding.
· Students with high artistic abilities can shine by creating models of transportation technologies, or systems, offering a less traditional assessment opportunity.

Extension:
· Students can visit Web site resources, local historical societies, transportation museums, records offices or even nontraditional resources, such as retirement homes or senior citizen centers that may provide "living memory" sources. In some cases, a virtual fieldtrip can be arranged.
· Have students offer ways transportation systems could be improved using new technologies. How might the systems have been different? How would they have been the same? How could a bicycle, car, or aircraft be improved? 

· See Attachment F, Opportunities for Lesson Expansion, for additional ideas.
Areas where technology use could be expanded include the following:
· Students use video cameras, digital cameras, and/or tape recorders to document the “living memory” of community residents.

· Students participate in an e-mail, instant messaging, or videoconferencing project to compare local transportation development with those conducting similar projects in other geographic locations.

· Students create electronic or other maps to show the development of Ohio’s canal system and other modes of transportation over time.

· Students create Web pages of their studies or a self-service video kiosk about transportation systems.

· Students use technology to develop informational brochures of their research for the school or local public library.

Home Connections:

Students discuss transportation technologies with adult family members or friends that have living memories of the development of different transportation systems. These people may be willing to come into the classroom to present their information to the class (e.g., a student’s grandfather who is a retired railroad engineer).

Interdisciplinary Connections:
Social Studies

History

Benchmark C

Explain how new developments led to the growth of the United States.

Indicator 5

Explain how canals and railroads changed settlement patterns in Ohio and Ohio’s economic and political status in the United States.
Materials and Resources:
The inclusion of a specific resource in any lesson formulated by the Ohio Department of Education should not be interpreted as an endorsement of that particular resource, or any of its contents, by the Ohio Department of Education. The Ohio Department of Education does not endorse any particular resource. The Web addresses listed are for a given site’s main page; therefore, it may be necessary to search within that site to find the specific information required for a given lesson. Please note that information published on the Internet changes over time; therefore the links provided may no longer contain the information related to a given lesson. Teachers should preview all sites before using them with students. 

Note: Some Web sites contain material that is protected by copyright. Teachers should ensure that any use of material from the Web does not infringe upon the content owner's copyright.

For the teacher:


resources for students to conduct research, computer, Internet 







access, butcher or newsprint rolls (for composite timeline), LCD 





or overhead projector

For the student:


computer with Internet access for each team, printer, presentation 

materials (e.g., chart paper, poster board, markers, presentation
software)
Materials and Resources for Primary Sources:

· See Attachment G for historic images of transportation technologies.

· The Library of Congress - www.loc.gov
· INFOhio - www.infohio.org
· Ohio Historical Society – www.ohiohistory.org
· Ohio Memory – www.ohiomemory.org
· Ohio Kids – www.ohiokids.org
Vocabulary:

Transportation modes

· aircraft

· automobile

· cable cars

· canal boat

· canoe

· horse

· train

· raft

· riverboat

· steamboat

· truck

· wagon

· walking

Transportation “routes”

· airway

· bridge

· canal

· lake

· path

· rail line

· street

· tributary

· tunnel

Power sources

· animal power

· coal

· diesel

· feed

· steam

· water

· wood

Library Connections:
In 2003, the State Board of Education and the Ohio Department of Education established library guidelines that represent a standards-based education approach to school library programs. Entitled Academic Content Standards K-12 Guidelines Library, Ohio’s library guidelines provide a variety of content-specific, grade-level indicators describing information literacy, literacy linked to library-based technologies, and media literacy experiences for students. Featured on pages 204-219 are sample activities for making library connections across academic content standards and disciplines. Also included are grade-band models for student research and specific information concerning copyright and fair use of materials laws. K-12 teachers are encouraged to utilize the library guidelines and collaborate with the school library media specialist whenever possible. Ohio’s library guidelines can be found under the heading of Library at www.ode.state.oh.us, keyword search Library.
Library Guidelines
Information Literacy

Benchmark B

Understand that school library books and materials are organized in a system, and use the system to locate items.

Indicator 4

Understand that reference books are nonfiction books that may be used to find answers (e.g., dictionary, encyclopedia, almanac).

Benchmark E

Apply a research process to decide what information is needed, find sources, use information and check sources.

Indicator 1
Identify a topic and questions for research.

Indicator 3

Develop a search strategy that uses appropriate and available resources.

Indicator 5

Summarize and draw conclusions about information gathered.

Indicator 8

Communicate findings orally, visually or in writing and draw conclusions about findings.
Indicator 9
Evaluate the research project.

Research Connections:
Marzano, R. et al. Classroom Instruction that Works: Research-based Strategies for Increasing Student Achievement. Alexandria, VA: Association for Supervision and Curriculum Development, 2001.
1. Identifying similarities and differences enhances students’ understanding of and ability to use knowledge. This process includes comparing, classifying, creating metaphors and creating analogies and may involve the following:

· Presenting students with explicit guidance in identifying similarities and differences.

· Asking students to independently identify similarities and differences.
· Representing similarities and differences in graphic or symbolic form.

2. Nonlinguistic representations help students think about and recall knowledge. This includes the following:

· Creating graphic representations (organizers),

· Making physical models;
· Generating mental pictures;
· Drawing pictures and pictographs;
· Engaging in kinesthetic activity.

3. Cooperative learning has a powerful effect on student learning. This type of grouping includes the following elements:

· Positive interdependence;
· Face-to-face promotive interaction;
· Individual and group accountability;
· Interpersonal and small group skills;
· Group processing.

Edelson, D., Gordin, D., Pea, R. (1999). Addressing the Challenges of Inquiry-Based Learning, Technology and Curriculum Design. Journal of the Learning Sciences, 8(3-4), 391-450.

Inquiry-based learning helps students to become resourceful, effective investigators and problem-solvers.  Research reports that with effective teacher facilitation, student-centered inquiry projects can reverse patterns of underachievement. Inquiry-based projects can build learning communities that foster communication skills, interpretive abilities and an understanding of issues from a variety of perspectives.
International Technology Education Association. Measuring Progress: A Guide to Assessing Students for Technological Literacy, 2004.

Standards-based student assessment supports the systematic, multi-step process of collecting evidence on student learning, understanding and abilities and using that information to inform instruction and provide feedback to the learner, thereby enhancing learning.  Students should be assessed often using a variety of tools and methods. The design of student assessments should follow set principles, such as utilizing authentic assessment that provides students the opportunity to demonstrate their knowledge and abilities in real-world situations.  Note: the complete publication and other resource materials are available online at the Ohio page of the ITEA Center to Advance the Teaching of Technology and Science [CATTS] web link: http://www.iteaconnect.org/EbD/CATTSresources/CATTSresourcesOH01.htm
General Tips:
When necessary, rearrange groups to address specific needs such as class size, manageability of the groups, research material availability and level of understanding identified in the pre-assessment. Let students choose their topics so they engage in learning. Team sizes may differ.

Attachments:
Attachment A, Pre-Assessment Question Bank

Attachment B, Team Presentation Assessment

Attachment C, Post-Assessment Question Bank

Attachment D, Timeline Information

Attachment E, Quality of Understanding Rubric

Attachment F, Opportunities for Lesson Expansion

Attachment G, Transportation Images - Public Domain
Attachment H, Discussion Points
Attachment I, Additional Questions to Stimulate Research

Attachment A

Pre-Assessment Question Bank

How did the earliest peoples in Ohio move around the state?  Walking, riding horses, canoes, and so on.
Why did they use these means of transportation?  They were available, or could be created and maintained with the available tools and resources.

What did they need to use these methods of transportation?  Walking required functional legs and something to protect the feet and body which expanded the area and the seasons through which one could travel. Horses needed to be acquired and they needed to be fed and sheltered. People needed trees to make canoe shells, tools to harvest and hollow out the trees and the skill and time necessary to craft the canoe.
Would they have traveled by train instead if trains had been in Ohio at that time?  Possibly.  Travel would have been easier and more pleasant because it required less work and the traveler would have been more protected from the environment. The trains might not go exactly where they wanted to go, and they needed to have money for a ticket.
When trains finally came to Ohio, did the other methods of transportation go away because trains were better?  No, because they were still needed to get from the train station to other locations. Travelers needed to walk, ride a horse, and so on to get from the station to their final destination. All modes of transportation had a specific niche that they filled and, in almost every case, continue to exist to this day.

NOTE:  Include a sample of questions found in Attachment C, Post-Assessment Question Bank, in the Pre-Assessment so that overall benchmark knowledge the student had prior to the lesson can be compared to mastery of the material post-lesson.
Attachment B

Team Presentation Assessment

Use (to indicate level of achievement in each category.

	Quality
	Excellent
	Emerging
	Needs improvement

	Demonstrates an understanding of the resources available to them during their research
	
	
	

	Selects and uses appropriate resources, including primary and secondary resources
	
	
	

	Identifies important facts
	
	
	

	Demonstrates understanding of topic beyond mere facts
	
	
	

	Fields questions effectively, including “why” and “what if” questions that extend beyond actual research
	
	
	

	Relates the development of technology to scientific discoveries that made it possible
	
	
	

	Demonstrates an understanding of the driving factors in transportation technology development
	
	
	


Attachment C

Post-Assessment Question Bank

What were the advantages of walking?  You could go practically anywhere, did not need roads or rivers.

What were the disadvantages of walking?  Limited to what you could carry; had to live off the land. Traveler would be hungry or thirsty if resources were not available. Travel was slow, very little protection from the elements.
What were the advantages of traveling by canoe?  Could travel faster and more easily on water than walking through the woods; could take more supplies.

What were the disadvantages of traveling by canoe?  Traveler had to follow lakes, rivers, and streams, and portage over fallen trees or other obstructions.

What were the advantages of larger boats? More comfortable, protected from the elements, could take more supplies and people.
What were the disadvantages of larger boats?  Could not go through shallow or narrow areas like canoes; could not be portaged over obstacles, costly so they were only used for transportation to specific areas.

How might these disadvantages be addressed?  Dig out shallow areas, cut back trees encroaching over the river, dig canals between rivers to shorten the path they must take.

What resources were needed to do these things?  Planning and design of the solution, labor, food for the laborers, tools, animals for heavy work, a way to get labor and supplies to the construction site, money to fund the solution.
Why were people willing to fund the project?  Investors profit by transporting goods and people; more people gain access to Ohio's resources.

How would Ohio be different today if a specific transportation technology was never created?  If water travel technology had not been created, some areas would not have developed until a later transportation system, such as rail or highway systems, was created. Communities would not have developed along the waterways.

Choose an image of a transportation type discussed during the class. Identify the transportation type (e.g.; train) and discuss the pros and cons of that particular solution. A train, for example, offered protection from the elements. It could carry a large number of people and supplies and used a relatively abundant natural resource for fuel. However, it needed replacement parts that could not easily be manufactured, so had to be 
Attachment C (Continued)
Post-Assessment Question Bank

carried on the train, or wait a long time until a new one arrived. Steam engines contributed to deforestation as wood was harvested for fuel.

Use images of different types of transportation technologies and draw lines from the image to the transportation’s name (raft, canoe, canal boat, riverboat, steamer).

Use images of different types of transportation and draw lines from the image to the name of the transportation’s power source (horse for wagons or canal boat, steam for steam engine trains, riverboat or lake steamer). The relationships of technological innovations can be reinforced by coupling multiple images, such as a wagon and canal boat, and having the student draw a line to the shared power source, a horse. Steamers, riverboats, and steam trains can be linked to the wood power source they shared.

If that same transportation technology hadn’t been invented, how would it have impacted the settlement of other states?  For instance, the development of canals might not have had much effect in Arizona because greater distances would have to be spanned and water is less plentiful.
What is the difference between improving an existing system and creating a new technology?  Improving an existing system (vertical thinking) involves development of a transportation mode along evolutionary lines:  the speed of walking being improved by riding horses, a change but basically along the same mechanical lines. Creating a new technology (horizontal thinking) is more revolutionary because it creates an entirely new system to replace walking, such as trains, through conceptualization, development, and implementation (including all the requisite sub-systems).

Attachment D

Timeline Information

The timeline information below includes examples of transportation milestones in the United States that might be included on a transportation timeline. This will develop the critical understanding that:

· Transportation technology moved increasingly from natural or nature-influenced modes to increasingly manmade modes;
· All developments required invention and “out of the box” thinking;

· Transportation moved from serving unique needs toward increasingly mass-market needs; 
· Economics played a major role in the development of transportation technologies, as the efforts and costs involved in invention and manufacturing were driven by a potential for profit.

NOTE:  The timeline points here serve as a general historical context only. Students can benefit from understanding things like the Baltimore and Ohio railroad was a leader in train transportation, or that a horse powered ‘bus line’ in New York City was established in the early 1800s (reinforcing that some systems were invented elsewhere and were in use long before they appeared in Ohio).

Prehistory
Travel by walking, riding animals, varieties of rafts and boats

Early 1600s
First public ferryboat in Boston

1811
First steam-powered ferryboat in New York

1827
First horse powered “bus line,” an omnibus line in New York City that is essentially an urban stagecoach line

1830
The Baltimore & Ohio Railroad is created as the first railroad company.

1903
Wilbur and Orville Wright’s first flight at Kitty Hawk

1905
The Fifth Avenue Coach Company in New York City becomes the first motorized bus line.

1917
New York City closes its last horse-drawn urban railway line.

Attachment D (Continued)
Timeline Information

Be sure to include timeline entries of specific interest to your student population. For instance, teachers in Cleveland will want to include the fact that the nation’s first electric urban railway line was the 1884 East Cleveland Street Railway, or that the stoplight was developed by Garrett Augustus Morgan, an African-American inventor, born in Kentucky, who had moved to Cleveland at the time of his invention.

Expansion Areas

While some timeline entries may not be directly related to fourth grade level topics, they may provide interesting additions to suit specific class needs.  For instance:

1873
San Francisco establishes its first cable car line.  NOTE:  This is a good example of a technology that could have been, and in many cases was, replaced with gas-powered buses. However, cable cars have not been supplanted by the new technology in San Francisco due to specific benefits offered in that environment.

1874
San Francisco railway workers strike.  NOTE:  This may be used if you would like to consider the ethical impact of transportation technology:  the ethical treatment of workers, ethical use of resources, and so on.  This could even segue into issues such as racial segregation and the Rosa Parks story, and how the ethical treatment of minorities on public transportation eventually had to be addressed by the Supreme Court in 1946. 

Attachment E

Quality of Understanding Rubric

The ability to recite, explain and apply lesson concepts should guide the evaluation of student understanding. Questions directly related to student research on historical transportation technologies are most easily assessed using the Recite/Explain levels.

	
	Recite-Explain
	Apply-Interpret

	4
	Student is thoroughly conversant with lesson facts and concepts.
	Students can readily extrapolate from facts and concepts addressed in the lesson and make implications with other areas and systems.

	3
	Student is able to discuss lesson facts and concepts.
	Student is able to build upon understanding of lesson facts and concepts by applying this information to other areas and systems.

	2
	Student shows some ability to go beyond the recitation of simple facts addressed in the lesson.
	Student shows some ability to apply lesson facts and concepts to other areas and systems.

	1
	Student has minimal knowledge of facts and can parrot them back, but shows little ability to go beyond that recitation.
	Student shows little ability to apply lesson facts and concepts to other areas and systems.


Attachment F

Opportunities for Lesson Expansion

Geography or Mapping

Have students represent the themes of this lesson by employing appropriate artistic renderings or modeling. These ideas include the following:

1. Students draw or create models of transportation technologies (canoes, rafts, larger boats, settler wagons, trains, automobiles, trucks, aircraft), and use these representations to discuss the benefits and limitations of each.

2. Students use modeling clay or other media to create a physical map of Ohio, showing only natural features (hills, rivers, lakes). Use this to discuss features that facilitate or impede travel and how transportation technologies were used to overcome these obstacles.

· Students use colors to add canals, railways, and highways to their map. Students add settlements that grew up around those transportation technologies and consider how these technologies have impacted where we have chosen to live.

· Students use interlocking blocks, popsicle sticks, or other media to create models of the dwellings used by people in different environments (deserts, temperate, and arctic environments) and discuss the features needed as the result of the environment in which they have chosen to live (insulation, protection from heavy rain, protection from animals). Use the discussion of existing technological solutions to discuss whether there are any environments in which we can live with no protection, and what type of solutions we would need to live on the ocean floor or on other planets.

3. Students use interlocking blocks, craft sticks or other media to design a model of a canal lock. Students discuss how the canal lock works and explain how the manmade canal facilitated travel between lakes and rivers of different levels.

Communications

Students determine which available technologies most effectively communicate their results to the class. Students need to understand the following:

· What they need to communicate to their peers (the core concepts);

· How they can best communicate the concepts (presentation methodologies);

· What tools are available for them to use (verbal communication, print, video, word processors, presentation software, e-mail, instant messaging, Web sites);

· The pros and cons of each available tool for their specific needs;

· The solutions that exist, or can be created, for the problems identified; and

· Why the student ultimately chose a particular technology for their presentation.

Attachment F (Continued)
Opportunities for Lesson Expansion

Technology Design and Design Motivators

Give students a transportation problem and ask them to design a solution to that problem.

For example, present problems such as “how can sensitive instruments (or humans) be protected when their spaceship has a hard landing on another planet?” or use traditional team competitions such as creating a design that protects an egg dropped from the school building’s roof. Offer considerations such as “The London Zoo wants to borrow a giraffe from your zoo. How do you transport a giraffe to London?”

Students investigate how the technologies they develop may result in further developments such as improvements in the original design, related technologies that must be developed (e.g., accurate timepieces that became more critical as train schedules needed to be kept; cars require gas stations and technological solutions must be used to get the oil from the ground, transported to the refinery, and the final product transported to the gas station) and what happens if a supporting technology does not develop.

Information Literacy
How can we find out more about these settlers, the transportation technology they developed and how that transportation technology helped the expansion of the nation? (books, video, historical news sources, the settlers’ own narratives and letters) Where do we find these materials? (media center, Internet, etc.)

Focus on library research skills with books/magazines/other print resources, Internet, state-provided INFOhio online resources, A/V holdings, streaming video, distance learning opportunities with historical societies and other sources.

Writing or Journaling

Imagine you’ve decided to leave your (ancestral country) and come to Ohio to live.   Separate students into groups; each group creates a journal for a time period using the best modes of transportation available to them. (For instance, one group may be “emigrating” from Germany in the mid-1800s, and traveling by train from their hometown to Bremen, then by ship from Bremen to New York City via Southhampton, England. From New York City, they may travel by train, ship, wagon, or other means to Columbus over a period of weeks or months. Another group may be “emigrating” from the same hometown in Germany by traveling by car to Frankfurt, and then flying by jet to Columbus in one day.) Use these journals to compare and contrast the issues faced by each group.

Attachment G

Transportation Images – Public Domain
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Canal Scene
This image depicts the workings of an antebellum canal, like those in Ohio, Illinois and Michigan. Horses, walking on towpaths at the canal's edge, pulled the boats to their destination. Completed in 1825, the Erie Canal linked New York's Hudson River with Lake Erie, allowing passengers and goods to travel from the Atlantic Ocean to the Great Lakes. At the southern end of Lake Michigan, Illinois received many immigrants traveling by this water route. In 1848, the Illinois and Michigan canal linked the Great Lakes to the Illinois River, and thus to the Mississippi, opening up the interior of the United States. But by the 1850s, the rapid growth of faster railroads provided water transportation with stiff competition.
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(National Park Service Historic Photograph Collection)

From the National Parks Services’ Teaching with Historic Places

Image source: Public domain
©Copyright 2002 Abraham Lincoln Historical Digitization Project


Attachment H

Discussion Points

· Revisit the Pre-Assessment question of why people came to Ohio. What was it that Ohio offered these people that made it worth the trials of traveling to the area? Were these things available only in Ohio? If not, why did they come to Ohio for them? Furs and other “Ohio resources” were available elsewhere, but there may have been more competition for them elsewhere or they may have been in more inaccessible or hostile environments. The resources Ohio had to offer made it worth the trouble of traveling here and hunting, trapping, or mining for them. Land was available for farmland and pastures, drawing people willing to make the sacrifice to provide for their families or to develop larger farms and pastures to profit by selling what they produced.
· What role did economics play in the settlement of Ohio and the development of transportation technology in Ohio? If there had not been a demand for the resources found in Ohio, there would have been no market for them and no economic return. The fur trade would not have developed because there would be no profit, and therefore no reason to endure the hardships of hunting, trapping, and getting the fur to market.
· Were there any resources in Ohio that were valuable as the result of technology? There were minerals that were valuable in the production of technology. Furs became valuable as the result of manufacturing technologies that allowed them to be turned into coats and sold for a profit. Discuss the synergy between technology creating a demand, and then being used to more effectively fill that demand.
· How would the settlement of Ohio have been different if these resources not been available here, or if there was no demand for the resources? There would have been fewer reasons to come to Ohio, so fewer settlers would have faced the trials of coming to the area and settlement patterns would have changed. Cities that developed around those resources, and the transportation points along the way to get to those resources, would not exist.

· Why didn’t people just walk to Ohio? Some did walk to Ohio, but transportation technology helped them meet their needs. Walking through the forest was difficult, and following the least difficult routes eventually resulted in paths through the forest.  Eventually these paths widened to accommodate travel on horseback and animals pulling wagons. In some cases, these paths even developed into roads for automobiles.

· If people could get here by walking, why did Ohio’s transportation technology develop? Transportation technology met needs that could not be met by natural means.  Walking or riding horseback limited the distances that could be traveled in a day. The limit on the supplies that could be transported meant you either lived off the land or were very limited in how far you could go. The natural methods resulted in great exposure to the elements, and great suffering to the traveler. Designing a wagon and then attaching that wagon to a horse allowed for greater protection from the environment and the ability to carry more supplies. Subsequent technological developments offered greater transportation capabilities and comfort.
Attachment H (Continued)
Discussion Points

· What happens to a previous mode of transportation when a new technology is developed? Newer technologies are almost always an expansion or addition to existing technologies. A new technology does not mean the predecessor disappears. Walking is a very old form of transportation, but it is still with us, even though technologies from the wheelchair to the space shuttle provide other transportation options. The older form may only survive in a niche area, but is rarely supplanted entirely. Even things like “zeppelins” have survived as the blimps flying above football games and golf tournament. Hot air ballooning survives as a recreational activity among enthusiasts, even though it does not have a role as a major air transportation technology.
· Do transportation systems solve all transportation problems? No system is perfect nor meets all needs in and of itself. Some systems require related systems to be effective.  For instance, you may fly from Ohio to California, take a train from the airport to your final destination, take a bus from the train station to a bus stop close to your final destination, and then walk the rest of the way.

· Do transportation systems create some problems of their own? Yes. Water transportation technologies require unobstructed waterways, and required the invention and implementation of technologies such as locks and canal systems to increase their effectiveness. Canals required designers and laborers to create them, and those people needed their own transportation, shelter, food, and water. Canals used animals to pull the canal boats through the locks, and those animals needed to be fed, sheltered, and cared for. Other technologies needed factories, raw materials, and laborers to create them, then needed a steady fuel source to be useful. Their need for fuel required wood harvesting, coal mining, and oil drilling technologies to provide that fuel. If the fuels were not available locally, they required fuel transportation methods, delivery, and storage processes.

· What are some negative impacts of the transportation systems reviewed? Answers include environmental impact from clearing forests for railroads, noise from airports, pollution from cars and runoff of spilled fuel and oil at airports, discarded tires in landfills resulting in breeding grounds for mosquitoes that spread diseases.
Attachment I
Additional Questions to Stimulate Research
· Why did transportation systems develop and continue to develop in Ohio?  Ohio had valuable resources:  furs, timber, farmland, coal.
· What were the major development points in your transportation technology? Varies by system (e.g., locomotive transportation includes connecting multiple rail cars pulled by an engine, wood-burning, coal-powered steam and diesel engines).

·  What was the peak period of your transportation system, and why? Each reached a pinnacle of being the best system for a specific time and need before a new transportation system appeared to better serve that need.
· Were there any resources in Ohio that became valuable as the result of your technology?  For example, natural resources were used in manufacturing as fuel.
· What specific needs did your transportation system address?  For example, trains could haul heavy loads long distances.

· Could other technologies have better addressed those needs?  Why weren’t they used?  They were too hard to implement. There were too many obstacles that had not been addressed. For example, even though trains may have existed and could move heavier loads than wagons, the tracks may not have been laid yet so railroads could not be used.

· What specific problems existed with the technology?  Answers include water transportation could follow only lakes, rivers and sometimes streams until canals were created to speed the travel. Forests had to be cleared for train travel, which also required bridges over rivers and valleys.
· How were the problems solved? Answers include human inventiveness, manual labor and the creation of new technologies.
· Were those solutions unusually creative? Why or why not? Some required only the further development of an existing system, while some required a totally new system to be invented.
Based on assessment of student skills, pose more difficult questions to the class, either as a part of team research to “stretch” advanced students or as part of a closing discussion.  
· Do you see an increasing dependence on technology? If so, does the pace of that increase slow or increase across time? The development of these technologies shows movement from more natural to increasingly manmade systems, and the pace of development increases.
· What happened to previous modes of transportation when a new technology developed? Were any of them replaced? Rarely, if ever, is a system totally supplanted. It is usually enhanced and, even if a totally new system appears, the original system may continue to serve specific uses. Cable cars and light rail systems continue, for example, even though many more people have personal vehicles. Horse-drawn wagons may be used on farms for specific uses, but are now rarely used to take families across the country.
Ohio Standards


Connection





Technology





Nature of Technology





Benchmark B


Identify, describe and discuss the core concepts of technology.





Indicator 3


Cite examples of how tools and machines extend human capabilities (e.g., automobiles are more efficient than walking great distances).





Technology and Society Interaction





Benchmark E


Identify development patterns and examine the influence of technology on the world.





Indicator 1


Classify collected information in order to identify technology development patterns.





Technology and Information Literacy





Benchmark A


Describe types of information: facts, opinions, primary/secondary sources; and formats of information: number, text, sound, visual, multimedia; and use information for a purpose.





Indicator 4


Use primary source material to describe a person, place, thing or event (e.g., oral history, diary entries, photos, etc.).





Lesson Summary:


As teams, students conduct hands-on research on the evolution of specific transportation systems, including the systems of canals and locks developed to allow travel on the Great Lakes and rivers and the subsequent creation of increasingly technological transportation solutions. Each team presents its research to the class and describes how its mode of transportation fits into a period timeline. Class members question the group about findings and processes. Finally, the class uses the information to predict future transportation developments.





This interdisciplinary lesson brings together a variety of technology, science and library standards, benchmarks and indicators. Designed for the elementary school classroom, it can be taught individually by the classroom teacher or in collaboration with the science or School Library Media Specialist (SLMS).





Estimated Duration: Approximately seven hours





Commentary:


Technology goes far beyond the personal computer. By studying the role of transportation systems in settling Ohio students see other ways technology impacts daily life. Students begin to understand the changing transportation systems in Ohio, what stimulated their development and how developers met the challenges by changing the technology of transportation to meet evolving needs and expectations. Logical and creative problem-solving develop as students consider facilitators of and barriers to transportation systems.  





Transportation systems move or deliver passengers or goods from one place to another in organized ways. Transportation processes include receiving, holding, storing, loading, moving, unloading and delivering.





Use examples specific to the local area to show students the impact transportation changes have had in the history of their region, city or neighborhood. Students in Southeastern Ohio might discuss how the Ohio River and trains eased the





transportation of coal, while hills and mountains hindered it. Students along the shores of Lake Erie might consider how ships could move on the Great Lakes, but struggled moving from the Atlantic Ocean to the Great Lakes because of swift rivers and bad weather.





Designed World





Benchmark A


Develop an understanding of how physical technologies enhance our lives.





Indicator 4


Discuss how modes of transportation have changed over the years in Ohio.





Library





Information Literacy





Benchmark A


Access the library media center facility, staff and resources whenever an


academic or personal information need arises, and demonstrate appropriate use of library materials.





Indicator 5


Use a variety of library material formats to answer questions.





Benchmark D


Describe types of information including facts, opinions, primary / secondary sources; and formats of information including number, text, sound, visual, multimedia; and use information for a purpose.





Indicator 4


Use primary source material to describe a person, place, thing or event (e.g., oral history, diary entries, photos, news articles, video files).





Pre-Assessment:


Begin with a short, 10 to 15 minute, written assessment to establish baseline knowledge.  Provide a prompt from Pre-Assessment Question Bank, Attachment A.


Move into a discussion of the core concepts students need to understand before they begin.


Help students consider the nature of technology in transportation (from walking and travel on horses to increasingly human-designed technological transportation systems).





Scoring Guidelines:


Do not score this informal exercise. Use the Pre-Assessment to break the class into student teams, taking into consideration individual student strengths. 





Post-Assessment:


Team Research Presentation


After careful research of the development of a selected mode of transportation, each team presents its findings to the class (10 to 15 minutes). Teams also present a list of their resources and the value of each resource.





Written Assessment


Include some of the discussion points used in the Pre-Assessment to determine overall class progress from the baseline understanding prior to the lesson. Design the written post-assessment as a more formal writing assignment, which may or may not be used for grading purposes.  Find sample questions for the written assessment in Attachment C, Post-Assessment Question Bank. 











Scoring Guidelines:


Assess students on the level of understanding demonstrated in the presentation (not on presentation skills themselves) and by their individual understanding of all topics presented. Establish a balanced weighting of team-focused information and general lesson understanding. Evaluate team presentations using, Attachment B, Team Presentation Assessment.





Use Attachment E, Quality of Understanding Rubric, to evaluate the level of understanding students demonstrate in the written assessment.





Instructional Procedures:


Instructional Tips:


To engage students, focus the lesson on the development of transportation systems in Ohio by examining the impact of that system in their region. Be aware that, as a result, students may mistakenly think these technological developments occurred in Ohio and not recognize that in most cases the original design and implementation occurred elsewhere.


Start each segment with a review of ideas developed in the previous section. In the final review, extend the understanding from this unit to space travel, asking students to expand upon the ideas from past systems and to apply them creatively to the new system.





Day One: Classroom Research Introduction





Pre-Assessment, 10 to 15 minutes


See Attachment A, Pre-Assessment Question Bank, for possible items for inclusion.





Begin the lesson with the informal written Pre-Assessment that leads into a discussion with students about the technology in transportation, settlement patterns and community development.  Engage students in active thinking about how technological developments led to the settlement of Ohio and the expansion of the nation. Transportation developments played key roles in overcoming the obstacles to the expansion.








Indicator 5


Use the following reference sources to find information:


Dictionary (e.g., keywords, entry, parts of speech, definition);


Encyclopedia (e.g., keywords, entry, charts and graphs);


Maps (e.g., locate cities, states, countries).





Benchmark E


Apply a research process to decide what information is needed, find sources, use information and check sources.





Indicator 7


Make a list of resources used.





Science





Science and Technology





Benchmark A


Describe how technology affects human life.





Indicator 1


Explain how technology from different areas (e.g., transportation, communication, nutrition, healthcare, agriculture, entertainment and manufacturing) has improved human lives.





Indicator 2


Investigate how technology and inventions change to meet peoples’ needs and wants.
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