PROJECTS COMPETITION REFLECTION RUBRICS
CATEGORY 1: EXPERIMENTAL RESEARCH
The Habits of Mind are a set of 16 skills and thinking dispositions that yield good decisions and intelligent behavior in the self. This is especially relevant in experimental research where you are often faced with problems that surface at the various stages of research, from the conceptualization of the idea to the execution of the project and the finalization of the results. It is thus essential that you plan carefully how you would want to approach the project before embarking on it. It is here that the Habits of Mind provides a mental guide to the type of questions and thinking processes that you should be prepared for, that would provide a clear direction as to the progress of the project thereafter.
For this project category, we will focus on 9 out of the 16 Habits of Mind. The description is carried out below using a list of questions that reflect each Habit of Mind.
1. Is persistent and persevering
· What steps have I taken to help me understand the problem?

· What strategies helped me to stay on task?
· Do I have alternative strategies that I can use when previous ones have failed?
2. Has decreased impulsivity

· Have I planned a realistic timeline before embarking on the project?

· How did I ensure effective teamwork?

· Do I have sufficient data and evidence to counter any argument against my hypothesis?

3. Works accurately and precisely

· Have I carried out sufficient research and tests to check the validity of my results?
· Are my hypothesis and results supported by scientific theory?

· Have I met all the requirements spelled out in the rubrics?
4. Listens with understanding
· Am I able to paraphrase questions that are posed?

· Am I able to answer the questions posed?

5. Is flexible in thinking

· Am I able to perceive general patterns from incomplete information (macro-centric)?
· How did I deal with various viewpoints regarding the project?

· What are some limitations of my hypothesis and how can I improve on my project?

6. Has awareness of own thinking
· Am I able to identify the learning goals, thinking skills and collaborative strategies that are used?
· Am I able to evaluate the effectiveness of thinking skills and collaborative strategies used?

7. Asks questions and poses problems

· Am I able to explain the rationale for every procedure carried out in the experiments?
· What questions can I ask to clarify facts, concepts and relationships with regard to the problem?
· What limitations are there to the proposed solution?

8. Uses past knowledge in new situations
· What prior knowledge can be applied in the project?
· How can I integrate prior knowledge with new information obtained from the project?
9. Thinks creatively
· What new ways have I explored in carrying out the project?
· How many different solutions have I come up with for the problem?

For the next few pages, you will come up with your own reflection rubrics in line with the Habits of Mind and are specific to your project. First, generate questions that reflect each Habit of Mind shown. These questions serve as a checklist for you to assess the progress and direction of the project throughout its entire duration. For each question, log in evidence of work as and when that is done to answer them. It is hoped that through this process, you will develop the disposition towards good problem-solving behavior.
MY REFLECTION RUBRICS
1. I am persistent and persevering.
	Questions that I will ask myself…
Example:

· What steps have I taken to help me understand the problem?



EVIDENCE
	The team started out with no knowledge of what semiconductor design is about. We decided to spend some time reading up on the background of semiconductor designs, so that it would be easier for us to decide on the direction of subsequent research. Online websites provided us with bite-sized overviews about semiconductor circuits. With the help of our mentor, we read through the introductory chapters of related books. This took about 3 weeks but the time was worth it as we found it easier to decide on the direction of the project as well as grasp the concepts discussed in the research papers specific to the research topic.


	

	


2. I have shown decreased impulsivity.

	Questions that I will ask myself…

Example:

· Have I planned a realistic timeline before embarking on the project?



EVIDENCE
	Before starting on the project, the team came up with a timeline with the various project deadlines stated in the SMP research handbook in mind. In the timeline, we have also catered for buffer time should there be a need to extend the experimental investigation.  We have checked this with our teacher mentor and supervisor and they have endorsed the timeline.


	

	


3. I work accurately and precisely.

	Questions that I will ask myself…
Example:

· Have I carried out sufficient research and tests to check the validity of my results?



EVIDENCE
	Clock gating is already widely used in semiconductor designs. However, full-scale software insertion is still rather new. There has been mixed response as to its suitability at all stages of the design. To ascertain that its usefulness extends from initial design to the eventual circuit, we tested the software at the various stages from initial RTL design all the way to DFT implementation. It was found that power savings remained consistent at all stages.


	

	


4. I listen with understanding.

	Questions that I will ask myself…
Example:

· Am I able to paraphrase questions that are posed?



EVIDENCE

	I take time to think about why the question was asked, so that I can answer it according to the needs of the audience. Before answering, One important skill I learnt was to paraphrase the question to ensure that I have interpreted the questions correctly. During one incident, …


	

	


5. I am flexible in thinking.

	Questions that I will ask myself…

Example:

· Am I able to perceive general patterns from incomplete information (macro-centric)?



EVIDENCE

	The final synthesized design was different from the one where gating was carried out due to circuit optimization. However, it was found that the difference was less than 10%, so it was still possible to extrapolate the findings from the optimization level to the final design. As such, it was still possible to conclude that clock gating should result in substantial amount of power saving in the final design.


	

	


6. I have awareness of my own thinking.

	Questions that I will ask myself…

Example:

· Am I able to identify the learning goals, thinking skills and collaborative strategies that are used?



EVIDENCE

	Whilst working through the project, I realized that my working style was governed by certain habits and occurred in a particular sequence. I took time to think through them and wrote them down. This included what I usually would do when debugging the circuit etc. I found that this made me more organized and I was more aware of how I should proceed when faced with problems simply by referring to the list of steps I made.
At the same time, the team also shared with each other’s learning habits and even did peer evaluation with each other. This helped us to understand each other as well as ourselves much better, which led to better teamwork.


	

	


7. I ask questions and am able to solve problems.

	Questions that I will ask myself…

Example:

· Am I able to explain the rationale for every procedure carried out in the experiments?



EVIDENCE

	I made the effort to find out the reason for every step carried out in the experimental investigation. When faced with difficulty, I sought help from online resources as well as from my mentors. I felt that clarifying my doubts was important as the team was subsequently able to remove a few irrelevant procedures in the investigation, thus simplifying the investigation further.


	

	


8. I use past knowledge in new situations.

	Questions that I will ask myself…

Example:

· What prior knowledge can I use in the project?



EVIDENCE

	From the research module lessons, I had been taught how to write proper literature reviews and references. I found this particularly useful at the start of the research when I was writing out the research plan. I still remember one incident when I faced a lot of difficulty in …


	

	


9. I think creatively.

	Questions that I will ask myself…

Example:

· What new ways have I explored in carrying out the investigation?



EVIDENCE

	The initial plan was to implement gating using the given software only. However, we realized that more can be done to improve the circuit further. For instance, there were small pockets of the circuit that were ignored by the software due to set limitations. We decided to manually insert gating circuits in these pockets. The design worked and resulted in further power savings of 10%.
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