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Overview of Academic Secondary Enrichment Program

The Academic Secondary Enrichment (ASE) classes are designed for middle and high school academic students.  These students work hard in school to learn core curriculum subjects such as math and science in classrooms with their sighted peers.  In TSBVI summer programs, they have the opportunity to practice these academic skills within meaningful, high-interest activities, while also learning and practicing skills related to the Expanded Core Curriculum for Blind and Visually Impaired Students (ECC).  The ECC includes skills such as compensatory academic skills (e.g., braille and tactile graphics), orientation and mobility, career education, assistive technology, visual efficiency skills, independent living, recreation and leisure, social interaction, and self determination skills.  

Each ASE class has a unique theme, and students participate in a wide variety of activities related to the theme of their class.  During these activities, students learn and practice specific ECC skills such as using public transportation, food shopping and preparation, managing and organizing one’s living area, getting places on time, planning and evaluating a project, keeping up with belongings, using technology for various purposes including research, and applying math and literacy skills within meaningful activities (e.g., making a budget, and creating and using lists and other plans).  An additional benefit of the program is the opportunity to interact with other students with visual impairments.  For many, talking with other students about the challenges they face at home and school may both alleviate feelings of isolation and increase self-confidence.

The ASE classes that were taught during the summer of 2010 were:  Adaptive Tools and Technology for Accessible Mathematics, Camp Fine Arts, Chemistry, Chorus, Getting There (mobility and travel in the community), Individual Sports (physical education for SBOE credit), Middle School Enrichment, Radio Station Management, Recreational Sports, Problem Busters (an exploration of engineering and “thinking out of the box”), Restaurant Management, Rock Band, Taste of Independence, and Writers’ Workshop.

Description of Class:  Problem Busters

Problem solving skills are an essential part of being independent and successful.  “Problem Busters!  Design Skills for Engineers and Scientists” was an exciting new class that empowered students to think like problem solvers as they participated in a series of hands-on activities based on the engineering design process.  

Students worked interactively with the instructors and each other as they learned design methods, including identifying problems, innovating creative solutions, evaluating different ideas, building prototypes, testing designs, and presenting the results.  

Students learned how to work in teams as they completed design projects involving a variety of engineering and science topics.  The teams participated in design-build-test projects involving mechanical components (gears, pulleys, levers, etc.), creation of tactile surfaces, and improving assistive technologies for visually impaired scientists and engineers. 

Day 1 

1. Structure Design Project

After introductions and combination into design teams, the students immediately started working on a design competition to build a structure with the goal of having the highest ratio of overall height to number of connections, using gumdrops and uncooked spaghetti noodles as structure elements. They were exposed to the structural elements by handling and breaking them, and developed concept sketches before they began to build.  After a period of building, their designs were tested against the stated goal.  A second round of competition ensued when the students realized that the winning team did not have the highest structure, but the highest ratio (height divided by the number of connections). This experience stressed the need for everyone on the team to have a thorough understanding of the goals of a project.

2. Working in Teams Discussion

The students participated in a discussion about how to work effectively in teams, because all of the week’s activities involved teamwork.  The instructors presented some material regarding good team practices and ways to handle conflict.  The students then constructed Foldables (folded paper constructs used to organize information) in order to capture and organize this information for later reference.  One of the key topics included in the Foldables was a sequence of statement prompts used for addressing problems that may arise among team members, for example, “Let me think about that,” and “When you …, I feel ….”  The Foldables were retained throughout the rest of the week and referred to when needed by the teams. 

3. Design All Around Us Discussion

In this module, students initially were asked to identify all of the things in their perceived environment that have been designed.  This included any designed objects that could be experienced in the classroom by sight, touch, feel, smell, or taste.  The length of the list indicated to the students that design is everywhere.  This was used to start a discussion to introduce a step-by-step process of engineering design to get from identifying a need to building an object based on a solution concept.  Each team identified a “good” design from its list, as well as a “bad” design and developed potential solutions for improving the “bad” design.

Day 2
4.  Introduction to Mechanical Components

Students were given various mechanical components to get a sense of what such components are like and what they can do.  Gears, pulleys, inclined planes, and other simple machines were introduced and students were asked to think about how to connect them with each other and predict their behavior.  Teams made a very brief presentation to the rest of the class about how individual mechanical components behave.  Each team constructed a Foldable to categorize each simple machine and to describe its behavior.

5.  Introduction to Paper Making Methods

The students were introduced to the steps in making paper from raw materials, to equipment, to the drying process.  They participated with the instructors in making a simple paper from recycled raw materials in order to learn the basics of the process. They recorded the different steps in the process so that they could decide later how to optimize the process for their goals.  This activity prepared them for the bulk of the design activity for the remainder of the week, which involved the design of multifunctional paper to use in packaging of small consumer electronics products (mobile phones, music players, etc.). An especially useful aspect of the activity occurred when a problem in separating the wet paper from the pulp screen was noticed.  The students were able to witness firsthand the process of solving one problem in the process, encountering another problem, solving the second, and so on. A few of the students were instrumental in perfecting the separation process that was used in the subsequent paper-making activities.

6.  Presentation and Discussion of the Design Challenge

The design teams were given four requirements for the paper to be designed for the packaging concept.  These goals included: tear resistance, ability to retain folds, minimal noise when crumpling, and a pleasant tactile feel similar to T-shirt cotton.  During this activity, each team worked interactively to determine the precise wording of each design requirement. Furthermore, all documentation was required to be both in Braille and print, in order to accommodate the fact that each team had both print- and Braille-reading members contributing.   

Day 3

7. Identification of Paper Evaluation Methods

Each team reflected on the four design requirements and developed documentation to precisely describe the testing methods that would be used to evaluate how well their designed paper met the requirements.  Teams learned that designers often do not make the final determination of the type of testing performed on their products.  A discussion of how to best write a test method ensued, and the students identified the fact that good test plans involve clear instructions and the use of measurements and quantifiable data whenever possible. Teams developed hypotheses about what combination of raw materials and fabrication parameters would produce paper that meets the desired characteristics.

8.  Investigation of Mechanical Components

Each team was given a number of various sized gears and a base for affixing the gears so that they could interlock with each other.  A series of questions was posed by the instructors in order for the students to determine the behavior of gears in a mechanical system.  Gears were chosen for this exercise because they are ubiquitous in mechanical systems and can easily be manipulated by non-sighted students for investigation.  Students learned simple rules about gears including relationships between their rotation direction, speed, and the ability to use them to transmit power.  This activity was followed by a discussion of the reliability of mechanical systems such as elevators, and how designers impart safety into such complex systems.

9.  Paper Making Design Project

Teams again considered the design requirements and test methods to be used for evaluation of designed paper for the packaging concept.  Based on this information, each team developed a recipe for paper-making including raw materials and pulp making procedures.  These recipes reflected the teams’ hypotheses about how particular aspects of the paper making process would improve or degrade the papers’ properties.  The recipes were documented both in print and in Braille in order to be used in the paper-making laboratory.  During the process, the students acted largely independently based on their recipes, while the instructors acted mainly as facilitators to support the students where needed.  Each team delegated responsibilities to both sighted and non-sighted members in order to complete the process in a limited amount of time.

Day 4

10. Discussion of the General Design Process

In preparation for the field trip, the students and instructors discussed the process of going from an idea to a tangible product.  There was a focus on identifying societal needs, and that needs were the fuel for designers to develop products.

11. Field Trip

Students visited the facilities of an industrial design firm in Round Rock called M3 Design.  They were able to handle objects and artifacts that are used by designers to develop the form, materials, and aesthetic aspects of consumer products.  The visit included a discussion of design and engineering in the development of medical products, mechanical systems, and common consumer products.  Students were able to not only handle a number of prototype components, but also to have interactive discussions with engineers at M3.

12.  Lunch at EZ’s Restaurant

After an enjoyable morning at M3 Design, students ate lunch at EZ’s restaurant where they practiced ordering their lunch and paying for it at a counter.  They learned that the easiest way to carry their lunch to a table, when also holding a cane and a drink cup, is in a bag, which is easily achieved by ordering the lunch “To Go!”  They practiced good orientation and mobility skills traveling in and around the restaurant.
13. Evaluation of Paper Results

The dried paper produced by each team during Day 3 activities was evaluated based on the agreed-upon test methods.  Teams recorded their results and determined if their hypotheses were supported by the evidence, or if their recipes required modifications.  The paper-making recipes were refined using this information in preparation for a second attempt at designing a satisfactory paper packaging product.

14.  Paper Making Round Two

Using their refined hypotheses, the teams made another batch of paper to better meet the original goals.  The students worked more efficiently this time because they had greater familiarity with the process.

Day 5

15. Evaluation of Paper Results

Evaluation of the paper made in round two involved testing the refined batches of paper using the selected test methods, with the results being recorded by the students.  Each team gave brief presentations about their results to the class summarizing the lessons learned and potential areas for further improvement

.

16. Discussion of Design Tools

The instructors led a discussion about need identification and the design teams discussed the needs of blind and visually impaired designers to improve their ability to work together as a design team.  This discussion involved ideas about how technology could make things possible or more efficient for them.  Each team developed a list of essential needs for the blind or visually-impaired community to address shortcomings in current assistive technologies.  The students were challenged to continue thinking about these needs so that they may potentially develop solutions in the future.

17. Afternoon Presentation at School-wide Assembly

Teams presented their paper making results and other topics as deemed relevant by the students and instructors in their afternoon presentation to the larger school audience.

Individual Student Comments

(This section deleted.)
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