The Building of Blocks – Complexities of a Simple Idea
         By Joshua, Hannah, Janet & Desiree     STL – Period 3



History of Building Blocks/Kindergarten 
    The creation of Kindergarten is mainly credited to Fredrich Froebel, known especially for his work in education and play. This man was an idealist whose view of education was closely related to religion and God. His ideas were slightly influenced by Pestalozzi’s beliefs and took from them the ideas of permissive school atmosphere, emphasis on nature, and an objective 
lesson. In the end, Froebel’s philosophy of education included free self-expression, creativity, social participation, and motor expression.
    During the year 1840, Froebel started the very first kindergarten in Germany. He taught children through the use of symbols that represented his interpretation of the relationship between the individual, God, and nature. Such symbols included what were called “gifts” and “occupations.” His “gifts”, objects that were fixed in forms, such as blocks, were used to test 
interesting and imagination. An example of this was his very first “gift”, which was balls, hanging onto a bar with string. “Occupations” were defined as activities given to the children.
    His development of these objects and activities further intensified his belief that education was to foster a child’s natural development. Play, defined by Froebel, was an important means of enhancing self-development. Within time, this belief spread throughout Germany and the nations around it, including the United States. This involved the spread of both the idea of building blocks and items to enhance a child’s mind as well as the development of schools for young children, kindergartens. 
    However, this idea did not last throughout all of time. By the end of the nineteenth century and the beginning of the twentieth century, just half a century away from the creation, Froebel’s ideal kindergarten was changed into a school that was used to help socialization and Americanization to young immigrant children as well as their parents. It also was used as a 
transition for young children from living at homes to going to school. Lastly, these kindergartens joined in with elementary schools and started being more strict and firmer with them.
    As a result of this, Froebel’s toys were substituted for other items. Froebel’s “occupations” were changed to selected arts and crafts which were chosen by the teachers. His “gifts”, which emphasized imagination and interest, were now just simple building blocks and play areas. Lastly, the kindergarten teachers added in American songs and games. Unfortunately, the 
times have changed and Froebel’s toys are drifting into just a thing of the past. Hoping to engage the imagination and interest of children, our project is the making of wooden blocks. 


SAFETY

As our project was a toy that we wanted to give away, we by law were required to adhere to the strict guidelines of toy making.

For children 1-2, the CPSC, (US Consumer Product Safety Commission) the main governmental body of regulation for all safety issues including children's toys, suggests a set of blocks between 20 and 40 pieces. Solid wooden blocks, sanded down are an acceptable toy for all age groups.

One of the safety standards from the US government is that no toy ball should have less than a 1.75" diameter. This is also the minimum size for any side of a toy given to them. However, the CPSC highly suggests, even though it does not require, a minimum side size of two inches in order to make them as safe as possible. We decided that 2" should be our smallest allowed dimension and planned our blocks as such.

The CPSC also suggests that color would be a good edition to any block set, it helps with cognitive design development (see Hannah’s report on childhood development). After careful thought, we decided that what Mr. Schulze had already bought for us (Minwax Water Based Stain) would probably be sufficient.

Worried about the safety of the stain, we called Minwax and they sent us a letter certifying its safety. (To see the letter see next page.)
[image: image1.jpg]X MINWAX 2

Regulatory Information Services
101 Prospect Avenue
Cleveland, OH 44115-1075

May 17, 2004
H. Aiezmann

Dear Ms. Aiezmann:

Please be advised that the dried film from all MINWAX® coatings products including,
but not limited to the following:

MINWAX® Fast Dry Polyurethane - All Gloss Levels
MINWAX® POLYCRYLIC® Protective Finish - All Gloss Levels
MINWAX® WOOD FINISH Oil Stains

MINWAX PASTELS® Wood Stain

MINWAX® Water Based Wood Stains

when applied according to label directions presents no health hazard. Ingestion orinhalation
of small amounts of the dried film, while not recommended, will cause no toxicity hazards to
healthy adults or children. The dried paint film emits no fumes. Dried film from this product
is non-flammable. Childrens' articles, toys, and furniture may be coated with Minwax®
products without hazard.

These products have hazards during application. Before curing, they contain various
amounts of volatile hydrocarbons. These volatile chemicals, while hazardous to breathe and
contact, evaporate from the wood finish during curing. These chemicals are not present in
the dried film.

Please read the Material Safety and product label for handling information for the wet,
uncured product.

Sincerely,

i

0. K “y AN

W. Randy Nielsen
Manager, Document Publications
(216) 566-3558



Impact of Applicable Laws Upon Materials & Processes

Applicable Laws to our age group of children required us to:

1. Makes sure that thermal shock is not a possibility- our lack of electronic components made this easy to follow.

2. No lead paint/toxic materials- Minwax water based stain contains no lead and is, as certified by the company safe for all children's toys.

3. Items with Latex must have warning label- blocks contain no latex.

4. Unbreakable - Wood is one of the strongest materials and is highly suggested for use in children's toys.

5. No small pieces or parts which can become lodged in children's throats- the blocks were specifically designed to be too large for children to choke on. The smallest dimension we allowed was 2" which is well above the allowed limit and was the one suggested by the CPSC.

6. No sharp points or edges- this more specifically deals with sharp metal or glass edges but we decided to play it safe and sand the edges of our blocks.

Schedule of Tasks
Planning: March-April
Retrieving Items: Early May-Mid May
Laminating Wood: Mid May
Measuring: Mid May
Cutting into Blocks: Mid May
Sanding: Mid May-Early June
Staining: June
Drying: June

Materials & Tools

wood glue, stain and poly 


Wood Boards

Wooden Dowels

Vice & Movable Clamps


Framed Miter Saw 


Coping Saw

Table Saw (with Mr. Schulze to operate it)


Sandpaper

Pencils & Square

DOCUMENTATION

There is a more interactive version of our whole report including this documentation with pictures online at www.geocities.com/mrhealthnutco/process.html. We highly suggest that you view the supporting materials there, it is much more comprehensive then this format.

The Processes

We ran into a lot of difficulties even before we started our project, since this project was going to be donated to a hospital, Mr. Schulze said that he would find a way to get wood for us. Unfortunately, the smallest dimension allowed for children's toys is 1.75" (see SAFETY) and we were only able to get .5" wood. Using wood glue, we laminated the boards together, increasing the overall size and strength. The lamination process is detailed below. 

1. Dust off any dust from the boards to ensure the cleanest gluing. (Put boards in order and number them)
2. Apply a thin layer of glue to the boards. You can use a small piece of scrap wood or specialized tools to make thin, even coats of glue.

3. Place another board on top of the glue, make sure ends are in one straight plane.

4. Place in vice to ensure that the pieces will stay together as a unit.

5. Add movable clamps to ensure all surfaces of the wood meld together. [image: image2.jpg]
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Our cutting process was more or less done by three saws, the framed miter saw, the coping saw, and the table saw. We'd like to thank Mr. Schulze for all of his work with the table saw and we'd also like to thank Michael Weinstein for assisting in our cuts with the miter saw, while most of the work with the miter saw was done by our group we feel it is only appropriate to thank him for his tireless efforts. 
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Sanding process. Blocks are one of the most annoying things in the world. There was so much sanding to be done. We wanted to make sure the blocks were safe for children so we sanded down all of the edges. That took many hours. I would venture a guess that sanding took well over half the time we spent on our project. We used sanding blocks to try to get the block surfaces as even and as rounded as possible.
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Staining/finishing process. We were unsure of how to do it in the first place... we were debating about whether it would be better to hang them by a string, use lollipop sticks, or just stain 5 sides and then stain the final one. 

We ended up trying the lollipop method with wooden dowels. We would never suggest that to anyone again. Unfortunately, most of the sticks broke. We ended up not using any method of hanging them and just putting the wet side face down, it worked well enough.

Other people staining got stain on our work and the stain didn't take so well to some of the boards. We took care of both of these problems by staining them a second time.
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(Above) Preparing for the lollipop method

(Below) Staining the blocks
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Results & Self Assessment

Our best efforts brought our project close to fruition – but not quite there yet. As of the submission of this report, a further coat of poly was needed and several blocks remained unstained. While the group was able to see the proverbial “light at the end of the tunnel”, as can be seen in last photograph in the series above, because of these few undone tasks, full completion of our intended work has not as yet been reached.  This was due to various factors.

From the beginning, we faced the very important safety issues. We have come to better understand and appreciate complaints made by builders and manufacturers about safety regulations and how they add time and cost to things – we equally understand and appreciate the importance and need to abide by such rules. For us, we came to believe that making blocks can be extremely aggravating and time consuming, especially when doing the work by hand. This was primarily because we wanted to ensure our blocks would be safe for children, so we sanded down all of the edges carefully and repeatedly, to try to get the block surfaces as even and as rounded as possible. In fact, although we did not record the breakdown of how our time was spent on which tasks, it is probable that sanding was more than over half the total hours we spent on our project. It all had to be well sanded to avoid splinters and sharp edges.

Then, too, “human” factors also played a significant role in our delays. Four strong-willed, Bronx Science students, each with their own ideas and opinions, made for many productive (and too many not productive) discussions, all of which consumed far too much of our limited time, often delaying progress. Even before we really got down to work – and debated about materials and methods, the very subject matter of our project had not been resolved, let alone the make up of our group.

Originally, Janet and Joshua were going to work with Michael to make a plane. However, upon further consideration, they decided they would prefer more involvement with the project, “hands on” and otherwise, so they decided to make a fan using an old Capsella kit that Joshua had lying around the house. Then Hannah asked the two if they wanted to help her make a doll house to give to Montefiore Hospital in the Bronx. Only after they agreed to help with that project did they learn from the Montefiore Hospital that, since it deals primarily with toddlers, the small parts of the doll house would be a choking hazard. More time was lost before the three joined with Desiree to work on this project

We decided to do something that deals with adapting technology to make sure it is safe, enjoyable, as well as being a great learning experience for the children who will use the completed items. Blocks help to teach sorting, organizing balance, design, geometry and these kinds of skills form the basis of many engineering principles. Additionally, since we intended on adding letters to the blocks they may help them in learning the alphabet and/or reading.

 Certainly, while the project is not as yet completed because of the factors above, we realize that we were well on our way in making the kind of “gifts” to inspire the interest and imagination of children in the spirit of the creator of Kindergarten, Fredrich Froebel. It was for that reason we chose to make these blocks, and to that extent we achieved our goal successfully. Though time will be tight, we have great hopes that we will be finished with everything left to do by the end of school. 

Cognitive Development

The instrumental goals of the Science Techniques Laboratory "technology" courses taught in the big three NYC high schools seems to be problem solving. The goal of the course is to introduce the students to various tools, methods and techniques that they can use to solve problems that come up. The students learn about designing for a real world situation, where they have to deal with factors that are normally ignored in their textbooks, such as friction and air resistance. The students are also forced to communicate effectively and learn to document their steps. They have to know what they did and have a previous record, because if the made a mistake they need to be able to see where. The Science Techniques Laboratory is one of the few classes where students are really held accountable, because not only will their mistakes result in a bad grade, they could possibly be harmful to other students. The Science Technique Laboratory is associated in many students’ minds with vocational training classes that used to be given at many schools. The goals of those courses were to teach the students a marketable skill, one that would directly relate to their future vocation. The Science Technique lab does this on an abstract level. The students learn skills that they will later transfer to other aspects of their lives. Because the students create their own project, and are involved in every step, they learn to fine tune planning, designing and building things. It’s kind of similar to computer programming, where the programmer has to code for all the possible errors that could occur. The students have to think about everything that could possibly go wrong and account for it in the planning and designing stages. The Science Technique at the Bronx High School of Science is also supposed to motivate students to become interested enough in a topic that they learn enough about it to be able to explain it to someone else. It is supposed to spur independent study, and determination to finish the project. At Bronx Science, students are allowed to opt out of taking the science technique lab in favor of research classes, which also promote heard work, experimentation and discovery. A lot of the class actually is about experimenting with various tools and methods to see what works best in a given situation.
The class is much more hands on. The student isn’t just sitting at a computer at four in the morning typing out a report, but is in the classroom sawing the piece of wood or soldering the connection. The accountability issue is also very important. For the blocks, a lot more care was taken in terms of sanding then would normally be taken, simply because they are being given to children. If they have sharp edges, it is not the group who gets harmed, but a bunch of toddlers. It becomes a very powerful incentive to do a good job in terms of breaking the edges. Another learning experience would be calling a hospital to check with them first before donating something. In other words sizing up all the variables involved. Very few classes create an opportunity to interact with the world at large in that kind of way. Calling the paint company is similar, having to think about whether something that says that it is safe on the label is really safe, and calling the company to get it in writing from them. There is also the hand’s on aspect of experimentation. The student pretty much creates his own experiment in the shop. It is not given by a lab sheet to be followed precisely. They set up the hypothesis, the materials and methods, and the results and conclusions. It is a way to learn many of the same skills learned in a laboratory, namely observation, documentation, and experimentation, in what would traditionally be considered an unorthodox setting. This allows some of the concepts to sink through to students for whom a science class is torture or simply uninteresting and unstimulating. The fluidity of the environment also allows for a lot of freedom. One group’s unsanded blocks can be leant out to become another groups soldering blocks. Anybody who is free lends out a hand to a group that is in need because the teacher does not mind and the unfinished task is easy to pick up. Juniors in high school build crazy towers out of blocks that are being made to be given to toddlers. Teenagers are allowed to be creative, but they learn to balance it with practicality. As long as it can be done in the real world in the given amount of time, and it fits within the parameters of the project, students usually are allowed to try it. The only major problem seems to be a lack of time. Given more time, and maybe better organization of tools, so that they are easier to find, it would be interesting to see what students could come up with. Some of the projects students have done already illustrate a very skillful blend of artistry and technology.

The hardest part of this project was probably team work. The team was composed of two stronger willed people, and two pretty mellow people. The two strong willed people were almost at each others thoughts at some point. Learning to listen and compromise is a challenge in itself. The project also was challenging in terms of planning and designing. The safety regulations had to be researched, and learned, so that the blocks could be checked for safety without the reference guides on hand. Safety has to always be considered in every aspect of the project, whether in the shaping, sanding or staining. The age group also had to be considered. The first idea, a dollhouse, had to be discarded after it was learned that the children’s wing of the hospital is primarily made up of toddlers. A dollhouse would have been a logistical nightmare in terms of safety and design. Research had to be done on a good try to create that would be beneficial to them. While blocks are a simple enough task, they are one of the most beneficial toys to give to children. They encourage hand-eye coordination, special reasoning and creativity. Blocks teach basis principles of physics, such as gravity and torque. For many children, blocks are their introduction to the principles that the Science Technique Laboratory is supposed to teach and reinforce. The principles are planning, design and construction. Whether building the blocks or constructing the tower out of blocks, they same thoughts are going through the mind. How these pieces should be positioned to get the desired shape, where they should be put so that the structure is sound, what should be done to prevent the structure or the little sibling getting hurt if they should come in contact with each other. The project also forced the students to think about children’s development and needs when choosing the shapes and colors of the block. Many of the blocks are squares and rectangle because those are the most useful for structural purposes. Other shapes were made to add variety, but they all shared the common theme of having at least one flat surface, so that all the pieces could be used when building towers and castles and highways. The group also had to decide what colors to use, and ultimately chose bright, primary colors, such as red, blue, yellow, green, and purple. Those are the colors that the toddlers will most likely react to best, they act as a stimulus for the children. There is also a lot of documentation for this project, because everything had to be recorded in case a mistake was made. The group has to be able to show that the blocks are perfectly safe. Blocks have been modified if one member of the group feels that a block is too small. Sanding does not end because the blocks have to be as smooth as possible to prevent splinters and sharp edges. If nothing else, the project has taught the students exactly what they should be looking for and wary of when buying children’s toys.

Jean Piaget was a biologist who studied the human mind. He broke down the stages of cognitive development into four separate stages: 

1. Sensorimotor stage (Infancy). In this period (which has 6 stages), intelligence is demonstrated through motor activity without the use of symbols. Knowledge of the world is limited (but developing) because its based on physical interactions / experiences. Children acquire object permanence at about 7 months of age (memory). Physical development (mobility) allows the child to begin developing new intellectual abilities. Some symbolic (language) abilities are developed at the end of this stage. 
2. Pre-operational stage (Toddler and Early Childhood). In this period (which has two substages), intelligence is demonstrated through the use of symbols, language use matures, and memory and imagination are developed, but thinking is done in a nonlogical, nonreversible manner. Egocentric thinking predominates 
3. Concrete operational stage (Elementary and early adolescence). In this stage (characterized by 7 types of conservation: number, length, liquid, mass, weight, area, volume), intelligence is demonstrated through logical and systematic manipulation of symbols related to concrete objects. Operational thinking develops (mental actions that are reversible). Egocentric thought diminishes. 
4. Formal operational stage (Adolescence and adulthood). In this stage, intelligence is demonstrated through the logical use of symbols related to abstract concepts. Early in the period there is a return to egocentric thought. Only 35% of high school graduates in industrialized countries obtain formal operations; many people do not think formally during adulthood.

Piaget’s four stages serve as a model for a lot of pre-school and primary school’s curricula. Encouraging toddlers to play with blocks fits into the schematic well because it encourages imagination, and thinking in an egocentric pattern. The child is the builder, the creator of his structure. At that stage, the goal is mostly to go further, not to undo his steps, nonreversible thinking. The child is too young to have the preconceived notions of logic. Piaget’s idea of stages three and four are also used as models for elementary and middle school. As the child progresses through the grades, the curriculum becomes more rigid. Although some people don’t progress from one stage to another, a large enough percentage of the population does to allow the justification of a one size fits all education system. Recently more and more schools have tried to break away from classes based on Piaget’s stages, instead offering experimental classes and stressing alternative teaching methods.
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