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Day 1:
10/8/2014
Topic: Scratch Robotics
Grade: 3

	Today I started my fieldwork in Mrs. S’s STEM class (Science, Technology, Engineering, and Math.)  Mrs. S does not lead the class, Mrs. C does and subsequently most of my time will be done under the direct supervision of Mrs. C.  The program is run at a private school in Rochester, New York where Mrs. C teaches STEM in grades K-6.  The majority of my time will be done in 3rd and 5th grade although by the end of my placement I will have been exposed to most grades.  Each grade is learning something different in the fields of math, science, technology, and engineering, and I will receive a fairly thorough experience being immersed in a variety of different topics and settings.
	Today I began my placement and assisted with a third grade class.  The students are currently learning to use Scratch, a free programming package that allows students to become familiar with the basics of computer programming by designing their own stories or games to create and share with others online.  Scratch helps younger students to get a taste for programming, and allows them to think creatively and work on reasoning skills critical to software development.
	I started by observing the class and students.  Because they were nearing the end of their Scratch unit there was not a great deal of instructional time, instead the students began working right away to finish up their games in Scratch.  Each student was set up at laptops throughout the classroom and they were diligently programming their game, editing images, or field testing a friend’s game. 
	I had the opportunity to try out some of the games being created by the students and helped a few to attempt to fix bugs that they were facing.  One student in particular was extremely helpful because she was able to explain how Scratch works.  I had never used this program before and therefore felt a bit intimidated despite my background in computer programming.  I quickly learned that Scratch has backgrounds and pictures (sprites) that can interact depending on how the program is coded.  To program, students use premade code “blocks” that allows the user to drag and drop the code and make slight changes such as editing time, text, or color.  The concept itself was easy enough and made for a very interactive experience for students while remaining manageable for young users, exposing them to the basics of computer programming.
	The experience itself reminded me of how quickly young students pick up on programming basics and brought me back to my own experience teaching FIRST Lego League to a class of fourth grade students at Kodak Park School.  Overall, I really enjoyed how visual Scratch was, and how user friendly it is.  I also loved the fact that it is free!  This is definitely something that I will keep in mind for future use in my own classroom, and will recommend it to other teachers.



Day 2/3:
10/14/2014 and 10/15/2014
Topic: Scratch, and Robot C
Grade: 3, and 5

	Today I was able to revisit the third grade classroom that worked with Scratch, on the final day of their Scratch unit.  I loved the excitement students had over finishing up their games and being able to test out their friend’s games.  I spent the majority of my time helping students to troubleshoot code and brainstorm solutions to problems that they were facing.  As I said before, Scratch is a great, free, program and I will definitely use it in a future classroom to expose my students to the basics of computer programming, as well as to promote logical thinking, and good storytelling practices.
	My favorite part of the day was helping with the 5th grade class using Robot C.  Robot C is a programming language that can be used to program Lego Mindstorm NXT kits.  I am a huge fan of Lego, and own two NXT Mindstorm kits at home but had never used Robot C to program before.  I found the programming to be formulaic enough for me to catch on rather quickly given my background in programming, and was able to immediately assist students.
	The students were paired up two to a computer working on a shared robot challenge of making the robot drive forward at 45% power, and then completing a stationary turn by powering one wheel to go forward, and one to go backward.  I was assigned to sit between two groups of students both of which were struggling to complete the task.  I found that in both cases the students had the knowledge of how to program the robot and could verbalize the concepts to me, but struggled to put the code into the computer for whatever reason (confidence, typing skills, forgetfulness to include a semicolon, etc.)  Overall the majority of the students were able to complete the challenge including both of the pairs I assisted with and they were able to continue exploring Robot C.  
	I had a great deal of fun and was impressed with the logical thinking that the two pairs of students I worked with demonstrated today.  They were able to critically analyze the task ahead of them and discuss the obstacles, as well as their options when it came to programming the code to complete the task.  I am a huge fan of robotics in the classroom and loved how Mrs. C turned programming into a fun activity that all students could participate in.



Day 4:
10/16/2014
Topic: Simple Machines (Pulleys)
Grade: 2

	Today was a great day for me to be a part of because I was able to see a hands-on lesson that combined science, math, and engineering.  Mrs. C and Mrs. S started out by having the second graders form partners with two groups to a table and presented a PowerPoint presentation on the SmartBoard introducing the topic of pulleys.  Both teachers helped to guide students towards discovering the uses for pulleys, and identifying pulleys that they might come across in day-to-day life such as in an elevator.
	Once students had finished discussing, Mrs. C passed out a kit of parts to each student and walked the students through the task of building their own pulleys using this kit of plastic parts, gears, string, and a weight.  Before the pulley was finished, she had the students try to figure out how the string should be wrapped around the pulley to help to raise the weight.  This resulted in many different variations, but all of which were equally correct.  Mrs. C made the point of reminding students that there is rarely one “right” way to do something, and that as scientists and engineers they could design their pulley in any way.  I was very impressed with this, because I often feel that teachers try to drill into their students that one way is best, for simplicity sake.  I loved how encouraging and supportive both Mrs. C and Mrs. S were of students discovering their own way of completing the task, and this is definitely something that I will strive to do in my own classroom.


Day: 5
10/21/2014
Topic: Robot C
Grade: 5

	Today’s challenge was for students to take their Lego robot and have the robot drive forward, use the sonic sensor when it approaches a wall, stop, and drive in reverse until it uses its touch sensor and bumps into a wall and drives forward again.  The result looked like a game of Ping-Pong with the robots driving back and forth.  The students had previously learned how to use both the sonic and the touch sensor, and they had also learned in a different programming language how to program a robot to do this same task.  The difficulty here was applying their previous knowledge from the other programming language, and their knowledge of sensors and creating their own code to accomplish this task in Robot C.
	I spent the first portion of the class floating throughout the room lending assistance with troubleshooting, looking over code, and listening to their ideas.  Once I found a few students that seemed to be struggling, I stationed myself between their computers to lend more individualized assistance.  I found that most of the students, including the ones I was working with understood what was being asked of them, and they were capable of doing the programming but lacked the confidence to do so independently.  Something as small as me sitting near them helped them to gain the confidence to complete their work almost solely on their own and everyone was able to finish this assignment by the end of class.
	Today, I realized the importance of confidence with regard to computer programming for students.  I found that skill wise, most students were on a fairly equal playing field, having the knowledge and the ability to code successfully.  The difference seemed to be in the confidence level of students, which made a significant impact on a student’s ability to complete the task.  I found that by having a teacher in close proximity listen to their programming plan prior to them typing the code made a huge difference to their success rate.  In my own classroom, I have also witnessed this phenomenon, where students have the knowledge, but feel intimidated to apply the knowledge independently.  Listening to students prior to the start of work during the “planning period” is definitely something I can try to do more often and it may have a significant impact on student performance.



Day: 6
10/23/2014
Topic: Simple Machines (Online Game)
Grade: 2

	Today students were able to apply what they had learned through an interactive game on the SmartBoard.  Mrs. C pulled up a website that allowed students to choose between different rooms in a house such as the garage, kitchen, bathroom, etc.  She then had a student choose which room they should visit first.  Once in the room a robot animation explained the point of the game, which was to locate all of the simple machines in the room, click on them, and answer a question about the simple machines.
	Students were able to take turns interacting with the SmartBoard and the simple machines game by, one at a time, clicking on an object in the room that they thought was a simple machine.  The kids were particularly interested in all of the simple machines located in the bathroom (they thought this room was hilarious!)  Once a student thought they found a simple machine, they would click the object, for instance the wheels on a car in the garage.  The quiz would then pop up asking students what this object is used for, with a variety of kid friendly answers.  Once the students identified the use of the object, a question would pop up asking what kind of simple machine they thought it was.  I liked that the use of the object was asked first, because in many cases it really helped our students to use logic to determine what kind of simple machine it might be.  For instance the bathtub and drain was a tricky one because many students would mistakenly think that the drain is a screw because of the shape that the water makes as it flows down.  The game made it easy to dispel that misconception with its initial question being, “how does water drain from a tub” and the answer was, “by flowing at an angle towards a drain.  This keyword of angle helped to cue student’s brains towards the simple machine type of inclined plane.  This type of questioning is critical for any inquiry based classroom because it really helped to demonstrate the age old, Socratic method of guiding learning through questioning instead of answers.  I try to use this type of questioning towards discovery in my own classroom, but I will certainly make more of an effort going forward.



Day: 7
10/28/2014
Topic: Simple Machines (levers)
Grade: 2

	Today the second graders worked on simple machines with a focus on levers and their uses.  Mrs. C and Mrs. S were able to draw in student interest by first asking the class if Mrs. C could pick up Mrs. S, the two of them then demonstrated how difficult it is to lift another person, but that there are simple machines to help.  The students suggested that Mrs. C could use a pulley to lift Mrs. S, but the teachers asked if there was an easier way on the school playground.  The class then realized that a teeter-totter was a type of simple machine that could help people to lift one another.  The two teachers then pretended that they were on a teeter-totter going up and down, which the students thought was hilarious.
	After their introductory demonstration and conversation, the teachers passed out simple machine kits and had the students attempt to build their own teeter-totter, and the term lever was introduced.  The students seemed to enjoy this activity and had fun discovering how to build their own lever system.  They then experimented with moving the fulcrum to different places to see how this impacted the use and efficiency of the lever.
	Overall, I thought today was a good lesson and, that the students not only learned about simple machines, but enjoyed themselves as well.  I personally remember learning about simple machines in elementary school and none of the activities we did were as hands on or engaging.  I love the fact that students have the opportunity to actually construct their own levers in this lesson instead of simply seeing pictures of them or finding levers in their environment (although these are important skills to expose students to as well.)



Day: 8
10/29/2014
Topic: Pumpkin Seed Lab
Grade: 3

	Because the school does not explicitly celebrate Halloween, there was little to do to acknowledge the coming holiday that most students were excitedly awaiting.  In order to respect those families that do not celebrate Halloween, while at the same time providing those that do with a fun activity, Mrs. C had a pumpkin seed counting lab.  Pumpkins are a great symbol of fall that provides for a wonderful sensory experience for children.  Today the third grade class was divided into four teams.  Each team had the chance to use a measuring tape to measure the circumference around a pumpkin and the entire class documented the measurements of the four different pumpkins.  The class then predicted which pumpkin would have the most seeds inside of it, and the class came up with a hypothesis as to why this might be.  
	Once each team was situated, they began to dig into their pumpkins, separating the pulp from the seeds on plates.  Once all the seeds and pulp were separated, the students counted all of the seeds on their plate, and rechecked their answer.  Each group then reported their answer and recorded it on the board.  They then were able to graph the results showing that as the circumference of the pumpkin increased, the number of seeds increased as well.
	I enjoyed this lesson because it respected those students that do not celebrate Halloween, while still having a wonderful autumn feel to it.  It was a great sensory activity for students, demonstrated the scientific process, and was a wonderful exercise in counting, having students counting into the multiple hundreds without even realizing they are learning or reinforcing counting skills.  
	I would definitely consider doing this, or a similar activity in a future classroom.  The other bonus of this lesson was that the students donated all of the pumpkin pulp to my classroom of preschool students to play with in the sensory table, which was an excellent lesson in generosity and repurposing something that would normally be thrown away.  The only thing that I would do differently is try to find a wider variety of sizes in pumpkins, because, while the pumpkins did differ in sizes, the difference was not visually noticeable.

Day: 9
11/3/2014
Topic: Robot C
Grade: 5

	Today was the final day using Robot C, and students had to apply all that they learned to program and complete two challenges.  The first challenge was to navigate through a simple line maze using their sensor to identify black tape on the ground.  The second challenge was to follow a black circle on the ground until the robot approached a small shelf with a ball on the top.  The robot then needed to extend its arm and knock the ball off of the shelf.
	I walked around the room meeting with groups that raised their hand to ask for assistance.  I helped them to talk out the challenge, and to come up with a way to solve the challenge verbally before programming it.  I also helped other students test out their robot, look through code, and gave support where needed.
	In the end, everyone was able to complete the first challenge, and roughly 30 percent were able to solve the second challenge.  I found that the most challenging portion of the second challenge was being able to stop before hitting the shelf, and using the arm to knock the ball off the shelf.  Students seemed to struggle with combining the two steps, and most did not feel comfortable enough with the arm to begin with.
	If I were to do this lesson again in the future, I would split the lesson over two days, and have the students experiment with using the arm, prior to assigning this lesson.  Overall it was not a bad lesson, it was just squeezed into too short a time period, and had two skills (the arm) and (sensors) that the students were not as familiar with.  I would try to provide more chances to use the arm and sensors prior to this lesson to help promote confidence in ability, and familiarity with the concepts.

Day: 10
11/10/2014
Topic: Logo
Grade: 5

	In the fifth grade class we began a lesson using Logo.  Logo was an easier language (in my opinion) to code with, but it was a more difficult language to visualize in because instead of using a robot on the floor, their program was commanding a turtle on a screen.  Students watched as Mrs. C demonstrated basic commands such as how to move forward, backwards, make a pen go up or down to draw on the screen, and how to turn left or right using angles.  
	After the demonstration, students were given a sheet of paper to fill in the commands that they could use so that they would have a cheat sheet next to them when they went back to their computers to program later.  Mrs. C gave each student a sheet of paper with commands to try, and they had to go to their individual computers, type in the code, and draw what the turtle did on their own sheet of paper.
	I found that most students did very well with this lesson, and I think it was because the coding was more intuitive than Robot C.  I probably would have done these units in a different order, with Logo being first and Robot C second.  I think by doing these two units in a different order, students would first learn the basic concepts of programming through Logo, and than progress to the more complex coding syntax in Robot C.  I did like Logo and thought that this unit had the potential to really push students brainpower as they try to visualize what they want the turtle to do on a flat screen, instead of on the floor in three dimensions.



Day: 11
11/12/2014
Topic: Logo and Hydroponics
Grade: 5 and 1

	Today I helped with both the fifth and first grade.  In first grade, we purchased a brand new beta fish with the plan of using the fish and tank in a hydroponics unit that we would be introducing today.  Mrs. C introduced our new fish (a red, male beta), we had the students come up with name suggestions for the fish and held a vote.  She also gave a short lesson on what a fish needs to survive, and had the students list the things a living organism needs, such as food, shelter, water, and air.  Once the fish had been introduced, she began to talk about how the fish tank we had is a special one that will allow for us to plant plants on the top with their roots reaching into the water.  Students learned that the roots help to filter the water to keep the fish’s tank nice and clean, and the fish produces feces, which nourish the plants.  Once the students voted on a name, they began to place the aquatic plants into the tank.  
	I love the idea of class pets, and am even more interested in ways to take a class pet and turn it into a learning experience.  The technology involved in running and maintaining a fish tank for beta fish is actually more complex than what most beta owners would believe.  I personally have owned many beta fish and like to think of myself as somewhat of an expert now at proper beta care.  The small tanks sold in pet shops geared towards betas are nowhere near sufficient enough to care properly for the fish.  Betas are a tropical fish and, as such, require at a minimum 2.5 gallon tank with a heater to keep the water temperature around 78-79 degrees.  Betas also should have a filter or a bubbler in their tank to keep the water from becoming stagnant (something that happens very quickly in small tanks.)  I was thrilled to see that Mrs. C actually used the proper equipment to care for the class beta instead of placing him in a small cramped tank.  The class used a five-gallon with a built in heater, bubbler, and the hydroponic system on top.  This is one of the best and most humane setups I have seen for a beta and teaches the students a lesson in, not only respect for living creatures, but also how to use, maintain, and monitor the electronic components of the tank such as the bubbler, filter, and heater.  Students also will have the opportunity to learn to read a thermometer and measure the pH of the water.
	The fifth grade class also continued its work on Logo today.  Students had the opportunity to type in premade code to create various shapes.  They were then given an assignment to create objects made of certain shapes such as a tree (triangle, square), a sun (circle), house (square or rectangle, triangle), etc.  I found that most of the students enjoyed this lesson because they had the opportunity to first learn how to code the shapes, and then the opportunity to apply their knowledge in a new way.  The students also experimented with adding color to their Logo pictures and compared and contrasted their work to their peers to see how everyone’s came out slightly different.
	I enjoyed watching the students apply their knowledge and love seeing assignments that force students to expand on what they already know.  This is definitely an activity that I would potentially do in a future technology class of my own.  I feel that the application process is critical for student learning and growth, and makes the experience that much more “real” to the student.


Day: 12
11/13/2014
Topic: Bristle Bots
Grade: 3

	Today I went with Mrs. C and Mrs. S into a third grade classroom where the students were creating games out of recycled materials such as cereal boxes, paper towel rolls, Styrofoam pieces, bottle caps, soda cans, and pieces of old cardboard and paper.  The goal was for students to design on paper, a maze, or game for a small robot called a Bristle Bot to maneuver through.  The students then had to create their invention using the recycled materials, and test out their work with the Bristle Bots.  Bristle Bots are homemade versions of Hex Bugs constructed of the head of a toothbrush, with a miniature vibrating apparatus attached to the top with rubber bands.  
	I physically struggled with this activity today because the classroom itself was arranged in an interesting way with no tables or chairs.  Instead students do all work on the floor, so I had to climb down to the floor and get up every time I tried to help a different group.  As a preschool teacher, I pride myself on being able to get up and down from the floor frequently with my own kiddos, but I hadn’t taken into account the difficulty of doing so as a pregnant woman without any nearby furniture to use for leverage!  Because of my discomfort, I wound up spending time with three groups instead of walking around and assisting the entire class.  
	Each of the three groups I worked with were making drastically different games.  I first asked to see all the documentation and paper planning they had done because none of my groups were using it when I came over to them.  Instead, they were grabbing any piece of recyclable material that they could find to construct their games.  I found as I looked around the room that this seemed to be the norm, students had cast away their planning sheets and were simply building using any materials they could find without first thinking about whether they were building anything remotely close to their original design.  
	I tried to guide my three groups towards using their designing sheets, but in all of the excitement they seemed to really lose their focus on the intended purpose of the assignment.  It also didn’t help that none of the other students in the room seemed to be following the “rules” either.  It felt a bit chaotic, and I was disappointed that the planning was cast aside and not given a second thought.  If I was to do this lesson with a future class, I would stress the engineering design process and the importance of design, prototype, revise design, build.  The planning process should guide everything you do as an engineer, programmer, or scientist, and it is a crucial skill for elementary students to learn.

Day: 13
11/14/2014
Topic: Science Lesson (Ecosystems)
Grade: 4

	Today we introduced a challenge activity to the fourth grade students.  This activity was intended to help prepare students for the DuPont Challenge (a National STEM challenge geared towards various grade levels).  This year’s challenge for fourth graders is to identify where and how humans have negatively impacted an ecosystem close to your community or within your state.  Working in small groups students will have to design a project to return the ecosystem to its original state.  In order to prep our students for this challenge, we started a similar challenge activity about the declining sea otter population in California
	The students were split into teams of four for this practice challenge and each student of the group was assigned a letter of either A, B, C, or D.  Then we watched a short video clip describing the problems sea otters face and explained the “mission” to students.  The video clip ended with a short quiz that we took as a class.  Once we finished with the video, the students were given a short reading assignment.  Each group had four different pages to read and questions associated with their page.  One student from each group read one of the four pages, student A read page A and answered the A questions, etc.  
	Unfortunately, the fourth graders struggled with remaining on task during this assignment and after multiple warnings to return to their work Mrs. C ended up having the students sit quietly until she felt they were ready to return to the assignment at hand.  After some time the students returned to work, but the same problem arose with talking, not doing work, etc.  Mrs. C ended up collecting the papers and the fourth grade teacher was called down to the STEM classroom to let her know about her classes’ behavior.
	I was disappointed in how today’s class ran.  I have a different classroom management style within my own classrooms.  The problem seemed to rest with the fact that the students often get away with similar behaviors in this STEM classroom, but the behaviors look differently when students are coding vs. when students are reading independently at a table.  During coding when the students are talking it’s hard to tell if it is chatter about programming, asking for help, or simply gossiping about who’s wearing the nicest shoes.  Today’s project made it easy to see that they weren’t talking about the text since everyone at the table had a different text to read.  If I were to teach this class, I would have set clear expectations that students must complete their work by the end of class, or as homework if it was not finished in time.




Day: 14
11/17/2014
Topic: Probots
Grade: 3

	In third grade we got to work with ProBots, cute yellow cars that can hold a pen and be programmed to drive around on a sheet of paper drawing a line to illustrate where it has been.  The ProBots used Logo programmed directly into the cars through buttons on the roof of the vehicles.  I had a great time watching these cars driving around the room, drawing shapes on the floor and loved watching the students explore with computer programming to create the various shapes.
	After a few minutes of independent exploration with the cars, we assigned students the task of drawing a square, a rectangle, and a circle.  No one actually finished making a circle, but many of the students were able to create squares and rectangles by the end of the day.  
	Today, I liked how we gave complete freedom to play around with the ProBots prior to any assignments, because it really helped to draw in student interest, and see how good they were at applying knowledge of previous coding languages such as Scratch to this new Logo operated vehicle.  I was surprised to see how well students did, especially since the majority of them had never used a ProBot or programmed in Logo before.
	I would definitely do this lesson again, and I wish I had some ProBots or BeeBots (geared towards a younger age and shaped like a bumblebee) for my own classroom!



Day: 15
11/18/2014
Topic: Plant Growth and Aquatic Ecosystems
Grade: 1

	Today I worked with the first grade class where they continued their unit on plant growth that they had started a few weeks prior.  I have seen many classrooms do plant growth in the past including my own, however this unit was different because not only were they growing the traditional lima beans, but they were also growing renewable plants (plants that could be grown from scraps of themselves) such as potatoes, carrots, celery, onion, lettuce, and pineapple.  The students also got to start their own hydroponic garden at the top of a fish aquarium that was housing their new beta fish. 
	Mrs. C explained to students how hydroponics works well in the fish tank environment because the plant roots clean out the water making the fish’s tank healthier, and the fish feces helps to provide nutrients for the plants to grow.  During this lesson students had to make initial observations of what the plants look like prior to any growth.  Students were given time to look at each plant, and write on a chart what each plant looks like in its current state and the date.
	I thought this unit plan was a great idea for first graders because it will allow them to see how different plants grow.  I think that often students are only exposed to the growth of plants from seeds, and don’t realize the potential for regrowth from used sections of plants.  This is also a wonderful way to introduce or reinforce green practices and being environmentally friendly.  I currently plan on doing a similar version of this lesson with my preschoolers in the spring because I think it’s a great way to show that living things change over time, and shows this scientific concept with the use of multiple examples.



Day: 16
11/24/2014
Topic: Logo
Grade: 5

	Today’s Logo assignment for our fifth grade was their final project for the class.  Students had to apply what they had learned in previous classes to create a scenic picture using Logo of a brown house, with a black roof, chimney, smoke coming from the chimney, a door, windows, a yellow sun, green grass, blue sky, and a pond or lake in the background.  Once finished, students could add any other details they wanted including premade graphics.  
	Because this was an assessment I was fairly limited in the amount of “help” I could lend.  I found one student that seemed to really be struggling with the assignment.  She had spent nearly twenty of the forty minutes creating and erasing her house because the lines weren’t lining up properly. I sat next to her, which helped to boost her confidence.  I did ask her questions about how she would accomplish her task and knew that by giving her an opportunity to voice her ideas and plan mentally how she would attack the assignment that she would have a much higher chance of being able to complete the task.  In the end, she was able to complete the majority of the assignment and with much less frustration then she had had at the start of the assignment.
[bookmark: _GoBack]	Throughout my time in this STEM class I learned how important it is to build up a student’s self-confidence, and the best way to do so is through proximity and guided questions.  When students are able to answer two or three questions properly and verbalize how they will attack a problem, they realize how much they actually know which aids in completion of the coding project.  I plan on taking this knowledge with me as I continue my journey towards becoming a technology educator.




