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ABSTRACT 

 As we move more towards 21st century education, there are more courses offered 

in schools and school districts that demand skills in science, technology, engineering, and 

mathematics. With engineering design-based classes, districts and programs are 

developing standards and practices, leaving the teachers of these classes to develop many 

of their own ideas and materials to implement an effective class for their students and 

their schools until a more unified standard is released.  

 This project was completed with the intent of delivering an effective engineering 

and design class as a trial run for the American School of Kinshasa. Throughout the 

treatment students were given surveys to measure confidence and then given pre and 

posttests to see if students were learning the content outlined in the International 

Baccalaureate Middle Years Program Design Guide. The treatment was over the first 

semester of the course. Through the data collection the students gave comments 

pertaining to the effectiveness of the course and listed the skills they improved by being 

part of the class.  

 Overall the treatment was effective in having students identify skills they learned 

and improved, as well as build their confidence when taking on project-based learning 

tasks. As for their understanding of the content is became apparent that the material 

needed to be taught at a slower pace allowing formative feedback before summative 

assessments could accurately assess student understanding.  
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INTRODUCTION AND BACKGROUND 

The American School of Kinshasa is a non-profit private school located in the 

capital city, Kinshasa, The Democratic Republic of Congo (DRC). The American School 

of Kinshasa is funded by both the United States government and tuition from students. 

The school has been operational since 1961 on a campus of 42 acres of forested land in 

the heart of the city. The student population is continuously shifting due to parents having 

temporary jobs in the DRC, so there is not a consistent source of information regarding 

the student population, but the school website states, “There are over 40 nationalities, six 

religions, and a rich mixture of races” (About us, 2018). 

The American School of Kinshasa is a not for profit educational institution. To be 

recognized as a legitimate institution, international schools must acquire accreditation 

from various organizations to maintain integrity. The American School of Kinshasa is 

now applying to become a K-12 International Baccalaureate (IB) world school. The IB is 

a comprehensive framework that allows schools to provide students a common language 

throughout their education that can maintain consistency for expatriate families who 

frequently relocate. In addition, IB provides the following: defining what makes a 

learner, breaking down the barriers of individual subjects, utilizing backward designed 

lessons based on inquiry questions, helping students become internationally minded 

citizens, challenging students to complete projects based on helping the community,  

encouraging student to explore their personal interests, and provides rigorous 

expectations for summative assessments (MYP: From Principles into Practice, 2014).  

The 2018-2019 school year was the candidacy year for the IB Middle Years 

Program (MYP), so we operated the school to IB standards and gathered feedback with 
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the purpose of creating all the necessary documentation to become certified. I was 

teaching science the 2017-2018 school year for all sixth, seventh, and eighth grade. While 

teaching and preparing for the IB implementation, the school asked me to take on the new 

design course due to my background teaching Information and Communication 

Technology in a school with low internet bandwidth and limited computer access, I had 

converted the middle school science curriculum to utilize project-based learning over 

traditional teaching and assessing. The IB MYP engineering design class combined 

science, technology, engineering, arts, and mathematics concepts using the design cycle 

(Figure 1). 

 
Figure 1. The MYP design cycle (MYP Design Guide, 2017). 

 

The MYP engineering design course had the following aims for students: enjoy 

the design process, develop an appreciation of its elegance and power, develop 

knowledge, understanding, and skills from different disciplines to design, and create 
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solutions to problems using the design cycle. The students used and applied technology 

effectively as a means to access, process, and communicate information, and model 

solutions to solve problems. Through the course, the hope was for students to develop an 

appreciation of the impact of engineering design innovations for life, global societies, and 

environments by experiencing project-based learning and practicing project management 

skills. Through aligning the IB global context with the key and related concepts, students 

were able to appreciate past, present, and emerging design within cultural, political, 

social, historical, and environmental contexts. Through evaluating their work and others’ 

work students develop respect for others’ viewpoints and appreciated alternative 

solutions to problems. As an engineering design teacher, the expectations were that the 

students were coached to act with integrity, honesty, taking responsibility for their actions 

by developing effective working practices (International Baccalaureate Organization, 

2014).  

While planning and preparing for engineering design, there was no written or 

assessed curriculum to follow. There were also limited materials because any orders for 

the school year had to be made the previous school year. The design guide was given to 

teachers outlining the design cycle. This led to the creation of my focus statement, What 

are the effect of the implementation and assessment of a middle years design curriculum. 

The following secondary questions were also researched. 

1. How effective is my engineering design teaching in having students 

understand the design cycle? 

2. What skills do students learn in engineering design class? 
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CONCEPTUAL FRAMEWORK 

As education moves toward 21st-century learning, there is a push for the science, 

technology, engineering, and mathematics (STEM) approaches to learning. This includes 

having design woven into the instruction of each of those disciplines. For this to be a 

success, the students must be explicitly taught how to use the design cycle. A Middle 

Years Program (MYP) design course leads students going through engineering practices 

to create a final product documenting each step in a portfolio. Before creating a design 

course, explorations must be done about the importance of design cycle content 

knowledge in student performance, separating design and inquiry, and blending design 

with other subjects (MYP Design Guide, 2017). 

According to the International Baccalaureate (IB) literature, design is the link 

between innovation and creativity, students take thoughts and explore the possibilities 

and constraints associated with products and systems, allowing them to redefine and 

manage the generation of further thought through prototyping, experimentation, and 

adaptation. Design is human-centered and focuses on the needs, wants, and limitations of 

the end user. The guide continues to define what students of design develop by being 

designers. Students adapt their approach through different design situations, but have a 

common understanding of the process necessary to form a valid and suitable solution. 

Students take on roles and responsibilities for the community and environment. Ethics 

and morals are questioned regularly as students gain the ability to maintain an unbiased 

view of a situation and evaluate a situation objectively, highlighting the strengths and 

weaknesses of a common product or system. The objectives of MYP Design encompass 
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the factual, conceptual, procedural, and metacognitive dimensions of knowledge. (MYP 

Design Guide, 2017). 

Engineering design involves students participating in projects based in real-life 

context; is done through inquiry learning. Definitions of inquiry vary from text to text. 

One widely held definition states,  

inquiry is an approach to learning that involves a process of exploring the natural 

or material world, and that leads to asking questions, making discoveries, and 

testing those discoveries in the search for new understanding. Inquiry, as it relates 

to science education, should mirror as closely as possible the enterprise of doing 

real science. (Bybee, 2013, p. 5) 

 

The educational literature states, inquiry is a process, as part of designs, that can 

build a student’s curiosity and help them stay engaged through the learning. In practice, 

inquiry should be as close to the real process as possible to have successful and 

meaningful lessons (Bybee, 2013). 

When teaching engineering design, the understanding of inquiry learning allows 

teachers to guide students through the process effectively and efficiently.  The first phase 

in inquiry learning is demonstrated inquiry, which involves active teacher participation 

and passive student participation. Through demonstrated inquiry, the teacher is 

introducing new concepts and modeling appropriate scientific and safety procedures and 

practices. In turn the students build and elaborate on their work and ask, “what if” and 

“why” questions as they gain a better understanding of design. The next level is 

structured inquiry or design in which the students are given step-by-step procedures to 

follow. The students also are given a list of materials, which are collected on their own, 

as they follow given procedures. In this case, the teacher, becomes more of an 

instructional coach monitoring students and helping them assign roles in a group. The 
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students then are responsible for communicating with their team and follow the written 

directions to be successful. The next phase is known as guided inquiry. In this phase, the 

teacher provides a problem to solve or a question to investigate. The students then have to 

define the parameters to the problem and generate their solution to the problem.  Then 

students become self-directed inquirers. The teacher provides an open-ended exploration 

and assesses students as self-directed learners and the students create all their own 

parameters and construct their own solutions to the parts of the scientific method or 

design cycle. Through this progression, students can learn the skills to become self-

directed learners (Llewellyn, 2014). 

When teaching design there are direct connections between inquiry and using the 

design cycle. One study showed that teachers have been teaching inquiry on purpose, and 

then incidentally teaching engineering practices. Through the decades science curricula 

and professional development material have used the problem-solving context of design 

tasks to engage students while making few or no references to engineering design. In 

design, much like in science, students make models to test ideas before they are built. 

Designers gather ideas and then use those ideas to innovate. Designers do controlled 

experimentation with variables. Designers also use data from tests to support arguments. 

Troubleshooting in design has more steps than traditional science troubleshooting. First, 

students create a problem called a brief. Then, they must read and understand the problem 

to understand how to find a solution.  The next step involves doing research on different 

designs, brainstorming ideas, and sketching models. Through this process, the students 

will have some promising solutions before deciding what design to explore further.  They 
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then conduct tests to troubleshoot their prototype’s performance, which they revise based 

on feedback (Crismond, 2013). 

Engineering design is part of the inititavie bringing STEM education to the 

forefront of educational practices, but what is STEM the answer to in our school systems, 

and how does it fit the needs of our student populations? One study investigated what 

question STEM education is the answer to. In this study STEM education continues to 

find support amongst administrators and teachers because their current students will grow 

up in a world where building a knowledge economy is essential. STEM education 

provides students the opportunity to learn how to sustain global competitiveness and help 

the next generation to obtain more prosperous jobs. STEM education was found to have 

students engage and excel in undergraduate science, technology, engineering, and 

mathematics majors. In 2011, the National Research Council published Successful K-12 

STEM Education. The researchers conducted programs that clarified criteria and 

addressed the success of those criteria with the available data. The study found that 

effective STEM instruction “engages students’ interests and experiences, identifies and 

builds on their knowledge, uses STEM practices, and provides experiences that sustain 

their interest” (Bybee, 2013, p. 1102). The study continues to state that many school 

districts are still uninformed about what STEM education entails. This outlines the 

importance of having set standards and practices, like a design cycle. Schools and 

teachers need to be taught, through professional development, how to apply correct 

practices for students and be provided with a framework that can go with individualized 

written curricula for schools (Bybee, 2013). 
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When teaching design, it is important that students understand the form as well as 

the function of the tasks they accomplish. According to another study, if students have 

background knowledge about engineering before the project begins, the physical 

prototypes produced will be more efficient. However, when incorporating virtual 

prototypes, prior content knowledge coming in has less of an impact. What these 

researchers were trying to accomplish was to measure how the degree of content 

knowledge determines performance outcomes in an engineering design-based simulation 

environment for middle school students. The students begin their experiment by 

determining if the student’s use of computer simulation and modeling software can affect 

the performance outcomes of the learning objectives. The purpose of these programs was 

to complete decision making tasks without wasting resources. They then analyze the 

classroom environment that engineering design creates. With prior knowledge the 

evaluating phase can waste a lot of time and resources, especially with common projects 

such as building a bridge or making a CO2 car. The students should be able to use all their 

knowledge about the steps of the design cycle to complete the learning loop, and this can 

be done more effectively with virtual design. The research done was to answer the 

following focus question, “how does the level of content knowledge affect the 

performance outcomes of design-based virtual bridge models in a computer simulation 

environment?” What the study concluded, is that the non-treatment group had a larger 

difference from their pre and post-test results, but was able to make less descriptive 

blueprints. In the treatment group, there fewer differences between their pre and posttests, 

but they were able to have more detailed blueprints. When looking at the results if 

choosing to teach content, it is important to have instruction time, but if the objective is 
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just to make a prototype, then it would be more beneficial to give the students more time 

to make virtual and physical models (Bowen, Deluca, & Franzen, 2016). 

When teaching students, it is important to connect their learning outcomes to 

potential purpose, this can be done by making connections about how the content being 

taught connects to a potential career. NASA also used the design cycle in its education 

program (Figure 2). As NASA teaches problem-solving and engineering, they have 

created their engineering design cycle. They have their goal in the middle as their final 

product. On the outside, they have six terms that define their design cycle. The first term 

they use is ask. In the ask phase of the design cycle students identify the problem and 

define constraints and conditions. The next term in the cycle is imagine where the 

students brainstorm.  The third step is to plan how the student chooses their best idea 

from several prototype plans. After planning it is time to create, in the create stage they 

work on a model of their prototypes. Test is the next step in the cycle where the students 

evaluate their solution through testing, collect and analyze data, and summarize the 

strengths and weaknesses they found during testing. Improve is the final stage where they 

make improvements to their designs and justify their reasons.  NASA uses this when 

teaching students how to solve design challenges (May, 2017). 
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Figure 2. The NASA design cycle (May, 2017). 

 

METHODOLOGY 

Assessments and data collection tools for the implementation and assessment of 

the engineering design curriculum were a combination of qualitative and quantitative data 

where students’ abilities in matching design content to assessment criteria, student 

confidence, and skills obtained were evaluated. Students were given the Design Cycle Pre 

and Posttests, Student Checks, Portfolio Comment Sections, Final Interviews, and a Final 

Skills Survey. 

The treatment began in August 2018, as The American school of Kinshasa started 

implementing the International Baccalaureate program. The treatment group consists of 
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all 6th, 7th and 8th grades students taking the design class (N=84). All students have been 

lumped into one data collection pool to see potential growth in their ability and 

confidence using the design cycle. The class had four main objectives: inquiring and 

analyzing, developing ideas, creating a solution, and evaluating. This was integrated 

within the design cycle based on the school’s available resources. The research 

methodology for this project received an exemption by Montana State University’s 

Institutional Review Board and compliance for working with human subjects was 

maintained (Appendix A). 

Throughout the treatment period, the students were assessed on their 

understanding of the objective strands through the ungraded Design Cycle Pre and 

Posttest (Appendix B). The Design Cycle Pre and Posttests were designed to match four 

skills to inquiring and analyzing, developing ideas, creating a solution, and evaluating a 

solution (Table 1). The students took the pretest at the beginning of the year which 

assessed their prior knowledge and understanding in each design objective and to see 

how it compared to their confidence in completing engineering design tasks through their 

first Student Check. Students then completed their first posttest half way through the 

semester and when they returned for second semester. The students were given 16 

content standards when making a design; then the students had to match the design 

objective with each content standard. The steps were given to the students on their design 

cycle picture that helped them track their progress. The averages of the tests were 

compared as they progressed through the units to see if there was growth. It was taken 

three times throughout the semester. The normalized gain was calculated to determine 

differences in student knowledge. Normalized gains of less than 0.3 were considered low 
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gains 0.3 to 0.7 was considered a medium gain, and normalized gains greater than 0.7 

were considered high gains (Hake, 1998).  

Table 1 

Design Pretest Skills 

Design Objectives  Design Skills 

Inquiring and 

Analyzing 

Explain and justify the need, identify and prioritize the research, 

analyze existing products, and develop a design brief. 

Developing Ideas Develop a design specification, develop design ideas, present the 

chosen design, and develop planning drawings/diagrams 

Creating a Solution Construct a logical plan, demonstrate technical skills, follow the 

plan to create the solution, and justify changes made to the 

design 

Evaluating Design testing methods, evaluate the success of the solution, 

explain how the solution improved, and explain the impact of 

the solution 

 

As the treatment group went through the course from August to December, the 

students were asked to complete Student Check surveys through Google Forms to 

measure their understanding of each objective before and after both units taught. These 

are called student checks (Appendix C).  The students choose on a zero through four 

scale to rate their understanding of each design objective, and the overall design cycle 

(Table 2). Once collected the results of the three Student Checks were compared. The 

Student Checks were turned into a pie graph by Google Forms. The pie graphs were 

analyzed to see the growth of their confidence in each part of the design cycle. The trends 

were analyzed to see the growth of student confidence when making design portfolios 

and completing each part of the design cycle independently. Once the treatment period 

concluded the data was analyzed to compare students’ confidence completing 

engineering design objectives throughout the semester. 
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Table 2 

Student Check Descriptors 

Number 

Descriptor  

Students Perceived Skill Level 

4 I completely understand the design cycle and can demonstrate my 

understanding without a design folder, and I can teach others how to use 

the design cycle to create and innovate. 

3 I completely understand the design cycle and can demonstrate my 

understanding without a design folder. 

2 With the help of my classmates, guardians, and teacher I can effectively 

demonstrate competency using the design cycle. 

1 I will need help and guidance from my teacher to complete a design task 

and filling out my design folder. 

0 What is the design cycle? 

 

When creating summative assessments in IB, all courses must assess each student 

twice for each design objective. The first unit of the year was the same for all middle 

school classes as an introduction to the new course. The first unit was graded by a single 

point rubric keeping all students to the standard of completing the design cycle without 

assessing levels of complexity, but basing it on completion of the different objectives. 

While completing these design folders the content standards were explained in the 

directions. Throughout the second unit students were expected to read the content 

standards in a more holistic rubric that explained the assessment criteria using command 

terms that have them graded on the level of complexity the task was completed in. These 

would be how they grasp the information about the content standards they needed to 

match to the assessment criteria in the Design Cycle Pre and Posttests. 

At the end of students’ first portfolio, they were given a comment section where 

they could give feedback and voice their concerns about the course as of this point. This 

is called the Portfolio Comment Section (Appendix D). The comments in the Portfolio 

Comment Section were what went well and what was frustrating with the first unit. It 
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could also reflect on how the course was taught. The comments were analyzed before the 

next unit was taught. When analyzing the Student Checks and the Design Cycle Pre and 

Posttest these comments were used to validate or refute the findings to get a better 

perspective in order to help understand the needs of the students. 

At the beginning of the second half of the school year students were asked to 

reflect about the units previously taught and break down the skills they learned, or 

improved, throughout their journey through the engineering design course. This was 

called the Final Skills Question (Appendix G). The interviews were completed through 

another Google form, where students could submit their responses. Interview questions 

were analyzed for themes and used as evidence to support other data claims. 

Through the results of the Final Skills Question, a survey was created based on 

the skills that were mentioned; this was called the Final Skills Survey (Appendix F). The 

Final Skills Survey was created after the Final Skills Question was completed by the 

students. Once the skills were obtained, they were put into a Google form. A Likert scale 

was aligned with each skill, the students chose strongly agree, agree, disagree, and 

strongly disagree for each skill. The Final Skills Survey was analyzed to make a 

comprehensive list of skills the students learned through the design course and see if 

there was continuity between all the design classes. These results were analyzed to create 

a final list of skills that are enhanced through design teaching to determine what the 

course improved in the student’s population.  

 Using these methods, the focus questions were evaluated to measure the success 

of this treatment. Through evaluating the Student Checks, the Design Cycle pre and 

Posttest results, and the Summative Assessments the student’s confidence completing 
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design tasks and ability to complete content standards were evaluated. Using the Portfolio 

Comments Section, the Final Interviews, and Final Skills Survey there will be a list of 

skills that will give purpose to the practice of design. These tools and focus questions are 

displayed in the Data Triangulation Matrix (Table 3). 

Table 3 

Data Triangulation Matrix 

Focus questions Data Source 1 Data Source 2 Data Source 3 

Primary Question: 

How effective is 

design teaching in 

having students 

understand the 

design cycle? 

Student Checks Design Cycle Pre 

and posttest 

Summative 

Assessments 

Secondary 

questions: What 

skills do students 

learn in design 

class? 

Portfolio Comment 

Section 

Final Skills 

Question 

Final Skills Survey 

 

DATA ANALYSIS 

 The Design Cycle Pre and Posttest results indicated that student average scores 

from the pretest to posttest 1 were 41.5% to 49.5%.  Posttest 1 to posttest 2 ranged from 

49.5% to 55.3% (n=71, n=67, n=52).  Normalized gains were calculated at .136 from pre 

to post 1, .114 from post 1 to post 2 and .236 from pre to post 2.  These indicated low 

gains (Hake, 1998) (Figure 2). The second pretest was taken after the first unit. Students 

were given a single point rubric stating what needed to be done with no differentiation of 

complexity. The average increased to 49.5%, the median increased to fifty percent, and 

the range increased to 18.75% to one hundred percent. The second rubric was leveled and 

final scores were ranked. The final posttest at the end of the semester had an average of 

55.3%, a median of 56.25% and the range remained unchanged from the previous test.  
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Figure 3. Boxplots showing Pre and Posttest results out of 16, (Pretest n=71, Posttest 1 

n=67, Posttest 2 n=52). 

Results of the Student Checks were not made public until after the treatment, to 

prevent students from following the trends of their peers (n=70, n=68, n=54). Before the 

treatment, 1.4% of the students chose the response, I completely understand the design 

cycle and can demonstrate my understanding without a design folder, and I can teach 

others how to use the design cycle to create and innovate (4), 14.3% of students chose the 

response, I completely understand the design cycle and can demonstrate my 

understanding without a design folder (3), 50% of students chose, with the help of my 

classmates, guardians, and teacher I can effectively demonstrate competency using the 

design cycle (2), 12.9% of students chose I will need help and guidance from my teacher 

to complete a design task and filling out my design folder (1), and 21.4% chose what is 

the design cycle? (0) (Figure 3).  
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Number 

Descriptor  

Students Perceived Skill Level 

4 I completely understand the design cycle and can demonstrate my 

understanding without a design folder, and I can teach others how to use 

the design cycle to create and innovate. 

3 I completely understand the design cycle and can demonstrate my 

understanding without a design folder. 

2 With the help of my classmates, guardians, and teacher I can effectively 

demonstrate competency using the design cycle. 

1 I will need help and guidance from my teacher to complete a design task 

and filling out my design folder. 

0 What is the design cycle? 

Figure 4. Student Check 1. Pie graph measuring student confidence before the treatment, 

(n=70).  

 

When given after the first unit, 10.4% of students chose the response, I 

completely understand the design cycle and can demonstrate my understanding without a 

design folder, and I can teach others how to use the design cycle to create and innovate 

(4), 52.2% of students chose the response, I completely understand the design cycle and 

can demonstrate my understanding without a design folder (3), 32.8% of students chose, 

with the help of my classmates, guardians, and teacher I can effectively demonstrate 

competency using the design cycle (2),  4.5% of students chose I will need help and 

guidance from my teacher to complete a design task and filling out my design folder (1), 

and no students were at  what is the design cycle? (0) (Figure 4).  
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Number 

Descriptor  

Students Perceived Skill Level 

4 I completely understand the design cycle and can demonstrate my 

understanding without a design folder, and I can teach others how to use 

the design cycle to create and innovate. 

3 I completely understand the design cycle and can demonstrate my 

understanding without a design folder. 

2 With the help of my classmates, guardians, and teacher I can effectively 

demonstrate competency using the design cycle. 

1 I will need help and guidance from my teacher to complete a design task 

and filling out my design folder. 

0 What is the design cycle? 

Figure 5. Student Check 2. Pie graph measuring student confidence mid treatment, 

(n=67).  

Normalized gains when comparing the survey before and mid treatment for 

students choosing I completely understand the design cycle and can demonstrate my 

understanding without a design folder, and I can teach others how to use the design cycle 

to create and innovate (4), was 0.091, for students choosing I completely understand the 

design cycle and can demonstrate my understanding without a design folder (3) it was 

0.442, for students choosing with the help of my classmates, guardians, and teacher I can 

effectively demonstrate competency using the design cycle (2), it was -0.344, for students 

choosing I will need help and guidance from my teacher to complete a design task and 

filling out my design folder (1) it was -0.09, for what is the design cycle? (0), it was -
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0.272.  After two units 20.4% of students chose four, 57.4% of students chose three, 20.4 

% of students chose two, 1.9% of students chose one, and no students chose zero (Figure 

5).  

 
Number 

Descriptor  

Students Perceived Skill Level 

4 I completely understand the design cycle and can demonstrate my 

understanding without a design folder, and I can teach others how to use 

the design cycle to create and innovate. 

3 I completely understand the design cycle and can demonstrate my 

understanding without a design folder. 

2 With the help of my classmates, guardians, and teacher I can effectively 

demonstrate competency using the design cycle. 

1 I will need help and guidance from my teacher to complete a design task 

and filling out my design folder. 

0 What is the design cycle? 

Figure 6. Student Check 3. Pie graph measuring student confidence after treatment, 

(n=54).  

The students were asked to describe skills that have improved or learned through 

the two units of design after they concluded. The students reported the following skills 

through completing the Final Skills Question. Researching critically/citing sources, 

explaining what they have learned, innovating, organization, thinking practically, 

creating a solution to a problem, being creative, thinking outside the box, working in 

groups, teamwork, documenting progress, blueprinting, time management, computer 
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skills/computer coding, combining ideas, evaluating your work and the work of others, 

building/crafting skills, safety with tools, and overcoming frustrations to reach the 

outcome.  

The students then took the Final Skills Survey, determining if the students agreed 

with the skills on the skills list (n=68). The results for explaining what they have learned 

were 23.9% strongly agreed, 68.7% agreed, 6% disagreed, and 1.5% strongly disagreed. 

The results for organization were 25.4% for strongly agree, 49.3% for agree, 22.4% for 

disagree, and 2.9% for strongly disagree. The results for working in groups were 48.5% 

strongly agreed, 38.2% agreed, 10.3% disagreed, and 2.9% strongly disagreed, this was 

the most commented about skill for the Portfolio Comment Section and Final Skills 

Question. The results for computer skills/computer coding were 44.1% strongly agreed, 

42.6% agreed, 11.8% disagreed, and 1.5% strongly disagreed. The results for safety with 

tools were 41.2% strongly agreed, 47.1% agreed, 11.8% disagreed, and no students 

strongly disagreed. There was only one class that used unfamiliar dangerous tools, saws, 

the other classes were only instructed how to use box cutters and hot glue guns (Figure 

6).   
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Figure 7. Grade 7 Students learning to cut bamboo.  

In their portfolio sections, students reported the common obstacle of time. One 

student said, “We wanted to make the board more colorful and add more dare cards, but 

we didn’t have the time.” Another stated, “We first had trouble organizing each other. As 

we practiced we developing our organizations skill that is important for life.” A third 

student reported, “Give us more time, overall a good unit.”  

INTERPERATION AND CONCLUSION  

During the semester of engineering design, the students increased their confidence 

completing engineering design tasks. This was apparent in class interactions by observing 

students completing tasks on their own with minimal instruction needed, allowing me to 

focus on students who were having problems throughout the unit. When looking at the 
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Student Checks taken throughout the semester student confidence was continually 

increasing, students were able to interpret the needed information and identify when 

peers needed help. One student said, “This year I’ve had some issues, but as soon as I ask 

everything goes well.” Students were also building their confidence by receiving 

feedback from peers. Another student said, “I have started incorporating feedback into 

my plans to make them better. A third student reported, “It was a lot of fun I really 

enjoyed it, especially getting good feedback on our game (Figure 7).” As I was going 

over the data it would have been more helpful to add a comment section to validate their 

responses in correlation to the student checks, this way I could see the parts in my actual 

practice that was helping them achieve this found confidence all in the same tool, because 

the data collected were all in one data pool and anonymous it was also difficult to make 

sure the feedback could be implemented with the grade level it was coming from.  

 

Figure 8. Grade 6 students getting feedback from their games.   
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 With the Design Cycle Pre and Posttest, the normalized gains were continually 

trending more positive, but were all low gains (Hake, 1998). This made it clear that there 

needed to be more didactic lessons teaching the skills explicitly. Through the units, 

students were given the information through directions on the packets and reflections at 

the end of the lessons, but the pre and posttests were the only assessment determining if 

they were understanding how the content and assessment criteria correlated.  

The students wanted more time to complete the tasks, but as the pre and posttests 

showed, the students were being forced to compartmentalize all the skills with the 

sections they belonged to using constructivist practices. This could have taken more time 

away from their classes where they could have been building and creating. During the 

pinewood derby unit a student stated, “Before cutting my pinewood derby car I thought it 

might be easy to cut, but later in you told us how to cut it and it became more harder and 

now I know how hard it is to cut wood, but I’m learning the skill (Figure 8).” Future 

exemplars will be made for documentation and pictures of final products to provide a tool 

kit for students in the future.  
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Figure 9. Grade 7 students learning to use saws to cut their pinewood derby cars.  

 As the semester concluded, it was apparent that when teaching an engineering 

design class, the skills become the content, as students learn to organize, plan, and create. 

I had to keep in mind that it was a new subject, one student stated, “I love design because 

it is very difficult but you can still learn new things because it is a new subject for us and 

it is fun.” I was able to compare it to completing performance assessments in the science 

classroom, but as an entire unit focusing on specific performance tasks. Coming up with 

different performance assessments that would align to the engineering design objectives 

based on the units would be a next step if the action research continued. Also, making all 

skills taught throughout the year would be included in the developed curriculum, instead 

of teaching all the skills through each project.    

VALUE 

 As an educator this project allowed me to advance my abilities to take data from 

students and use that information to track their progress. Not only was I able to collect 
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that data, but I was able to use it to develop our curriculum and reflect and improve my 

practice. As we transition into a constantly changing 21st century mindset for educational 

practices many new approaches to learning backed by research consistently make us as 

educators have to adapt and I feel this project has allowed me to build the skills needed to 

do that.  

The students’ comments displayed that the majority of students had a positive 

overview of the units taught. Students made statement like, “I really like design; It’s my 

favorite class;” and “Hi, this year I had fun!!” As I implement different strategies and 

assessments this would be continually evaluated, as making self-directed learners begins 

with the students continually maintaining interest in the topics of the class. Students 

perceive that they learn more from their classmates. One student stated, “We learned by 

asking others, I don’t mean learned but we like our teacher told us how we could ask 

others and how to talk to them and if we don’t understand we like to ask others for help.” 

Students should also continue being able to evaluate and reflect on each other’s work, a 

student reported, “I loved making the game and trying out over peoples it gave me 

something to look forward to and now I have a LOT of brilliant ideas (from other peoples 

games)”. 

There were no engineering and design textbooks to help guide the class. This was 

the first time I had experienced teaching without the school providing supporting 

materials for students. Because of this I had to deconstruct what I really needed through 

existing literature. When completing my research there were several articles and units 

from other schools and educators I was able to deconstruct to find out what the class 

actually entailed for students. This built my skills in understanding educational literature, 
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the importance of standards and being transparent about those standards in the classroom, 

building rubrics based on the unit and student need, as well as slowing down the teaching 

of content and skills.  

 The first thing researched was the IB literature. Through analyzing the IB 

principals to practice and design guide I was able to get an outline about the skills needed 

to be taught in engineering design and how to guide the students through their process 

through inquiry units. Using it as a framework I was able to determine that even though a 

framework is there to use as you as a professional or school find the most beneficial it is 

important to plan on teaching many of those skills throughout several units instead of 

trying to make every unit touch on all the skills. When I was building this curriculum I 

thought it would be beneficial to the students to have all the skills in each unit, but as the 

pre and posttest shows the retention of these were low gains, and for a subject where all 

the information is new the lack of prior knowledge should have been able to show higher 

gains. In my future units I plan on touching on four of the 16 pieces of content per unit, 

for four units, instead of having all 16 pieces of content per unit.  

 Next, I looked up inquiry and STEM education. Teaching through inquiry is a 

mindset change compared to traditional teaching practices, so it became important to 

understand what inquiry was defined as and what the purpose of teaching STEM 

education was. With the exploration of inquiry there were not many new facts revealed 

through the surface of the readings that differed from my previous teaching education 

experiences, but it was used to enhance my understandings and reflect on the skills 

needed in order for the students to transition their mindsets as well as my own. When 

researching STEM education, I was able to gather a concrete understanding of how I 
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would explain to the students the purpose of taking this course to develop their skills as 

21st century learners. The information helped me explain to the students in a concrete 

way why this class exists now. It has helped make the connection of why skills-based 

education is important and helped to make connections between existing professions and 

the content of the class. This showed me how important it is to give the students purpose 

as well as build confidence when in the classroom with them. It resulted in students 

staying engaged, and as a teacher that is important, and I have refined my strategies that 

allow this to happen.  

 Through implementing the engineering design course, I wanted to make the 

graded summative assessment for The American School of Kinshasa based on the 

portfolios instead of traditional formative and summative assessment practices. I have 

implemented project-based learning practices in my previous middle school science class, 

but I had some difficulty making an entire unit on project-based learning. When 

implementing the engineering design class throughout the semester I had given them a lot 

of time to work on their own, in groups sometimes but taking the roles of concerned 

observer and coach. It was easier for the students to reflect on science concepts while 

making projects, but simply tracking the progress of their projects seemed to be a new 

skill that needed to be developed. Moving forward when seeing a skill that is new to a 

group of students, I would like to have a small version of it first, where we can 

brainstorm skills needed before having students take on a task so they have something to 

reference when first being given feedback.   

 As we plan the grade six through ten curriculum one thing I have been providing 

in the meetings is a need for consistent documentation and materials throughout the entire 
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design progression. Conversations with students led to me understanding that they would 

prefer consistency when having design folders instead of changing the format and 

grading criteria with each unit. We are now creating student materials for making design 

briefs, tracking progress, and a single rubric to keep consistency within the entire design 

progression.  

Concluding the research period, the implementation and assessment of a design 

curriculum I determined it was successful, but improvements were needed to be made to 

increase their normalized gains when matching content to the design objectives. I have 

gained skills in being able to facilitate student learning in a constructivist manor leading 

to student centered learning. I have gained skills to further enhance my formative and 

summative assessment practices seeing a bigger picture of students continued learning. I 

have also gained an understanding about how to conduct research to better understand the 

overarching themes and concepts while understanding new teaching subjects. I feel ready 

to develop lessons and provide data-based evidence of learning while making and setting 

goals for the future. When conducting another action research project on my own I would 

like to make it a more specific topic, making a project on implementation and assessment 

of an entire middle school made the research and literature review a hard task, but with 

narrowing down what I will be researching it will be easier to find supporting research 

and strategies.  

The following are future action research topics that can be implemented to 

continue to improve on my practice: measuring student achievement and confidence 

when implementing portfolios as summative assessments, performance assessments in an 
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engineering design class to improve innovation skills and implementing standards-based 

grading with single point and holistic rubrics. 
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Design Pretest 

The design cycle consists of four main parts. Within each of those parts, there are skills 

that fall under one of the main parts. What you will do is look at the part of the question 

in quotations and decide what main part of the design cycle that descriptor or skill 

belongs to. I will compare the results as a class and see how to set you up for success in 

being able to identify these descriptors. Participation is voluntary and will not affect your 

grade. Try your best and feel free to ask questions if you feel lost. Please choose an 

option from the dropbox below that fits with the description or skill in the question 

below. 

* Required 

1. What would best fit "Explain and justify the need" in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

2. What would best fit "Develop design ideas." in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

3. What would best fit "Design testing methods" in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

4. What would best fit "Analyse existing problems" in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

5. What would best fit "Evaluate the success of the solution." in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 
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Developing Ideas 

Creating the Solution 

Evaluating 

6. What would best fit "Identify and prioritize the research." in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

7. What would best fit "Explain how the solution can be improved" in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

8. What would best fit "Demonstrate technical skills." in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

9. What would best fit "Explain the impact of the solution." in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

10. What would best fit "Develop a design specification" in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

11. What would best fit "Construct a logical plan" in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 
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12. What would best fit "Develop planning drawings or diagrams." in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

13. What would best fit "Present the chosen challenge." in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

14. What would best fit "Develop a design brief." in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

15. What would best fit "Justify changes made to the plan." in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 

16. What would best fit "Follow the plan to make the solution" in the design cycle? * 

Mark only one oval. 

Inquiring and Analysing 

Developing Ideas 

Creating the Solution 

Evaluating 
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What is the Design Cycle? 

The following is a check I will be using for my Masters of Science in Science Education 

to see student's understanding as we progress through the year. All data collected will 

remain anonymous and participation in this is optional. Please mark below where you 

feel your understanding of the design cycle lies. Participation is voluntary and will not 

affect your grade. 

1. Learning Objective: What do I know about engineering and the Design Cycle? 

Mark only one oval. 

4: I completely understand the Design Cycle and can demonstrate my understanding 

without a design folder and I can teach others how to use the design cycle to create and 

innovate. 

3: I completely understand the Design Cycle and can demonstrate my understanding 

without a design folder 

2: With the help of my classmates, guardians, and teacher I can effectively demonstrate 

competency using the Design cycle. 

1: I will need help and guidance from my teacher to complete a Design task and filling 

out my Design folder. 

0: What is the Design Cycle? 

 

2. Learning Objective: What do I know about inquiring and analysing? 

Mark only one oval. 

4: I completely understand inquiring and analysing and can demonstrate my 

understanding without a design folder and I can teach others how to use the design cycle 

to create and innovate. 

3: I completely understand inquiring and analysing and can demonstrate my 

understanding without a design folder 

2: With the help of my classmates, guardians, and teacher I can effectively demonstrate 

competency inquiring and analysing. 

1: I will need help and guidance from my teacher to inquire and analyse when filling out 

my Design folder . 

0: What is inquiring and analysing? 

 

3. Learning Objective: What do I know about developing ideas? 

Mark only one oval. 

4: I completely understand how to develop ideas and can demonstrate my understanding 
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without a design folder and I can teach others how to use the design cycle to create and 

innovate. 

3: I completely understand how to develop ideas and can demonstrate my understanding 

without a design folder 

2: With the help of my classmates, guardians, and teacher I can effectively demonstrate 

competency developing ideas. 

1: I will need help and guidance from my teacher to develop ideas while filling out my 

Design folder. 

0: What does it mean to develop ideas? 

 

4. Learning Objective: What do I know about creating a solution? 

Mark only one oval. 

4: I completely understand how to create solutions and can demonstrate my 

understanding 

without a design folder and I can teach others how to use the design cycle to create and 

innovate. 

3: I completely understand how to create solutions and can demonstrate my 

understanding 

without a design folder 

2: With the help of my classmates, guardians, and teacher I can effectively demonstrate 

competency creating solutions. 

1: I will need help and guidance from my teacher to create solutions and filling out my 

Design folder. 

0: What does it mean to create solutions? 

 

5. Learning Objective: What do I know about evaluating? 

Mark only one oval. 

4: I completely understand how to evaluate designs and can demonstrate my 

understanding 

without a design folder and I can teach others how to use the design cycle to create and 

innovate. 

3: I completely understand how to evaluate designs and can demonstrate my 

understanding 

without a design folder 

2: With the help of my classmates, guardians, and teacher I can effectively demonstrate 

competency evaluating designs. 

1: I will need help and guidance from my teacher to evaluate designs and filling out my 

Design folder. 

0: What does it mean to evaluate designs? 
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For this section participation is voluntary and will not affect your grade. I will be using 

this anonymously to obtain information for writing my capstone. Please put any 

comments below about this unit below that could improved, that were good, and skills 

that you learned that are applicable in real life while completing this. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 
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Criterion A: Inquiring and analyzing 

0 The student does not reach a standard described by any of the descriptors below. 

1 – 2 

The student: 

i. states the need for a solution to a problem 

ii. states the findings of research. 

3– 4 

The student: 

i. outlines the need for a solution to a problem 

ii. states some points of research needed to develop a solution, with some guidance 

iii. states the main features of an existing product that inspires a solution to the problem 

iv. outlines some of the main findings of research. 

5 – 6 

The student: 

i. Explains the need for a solution to a problem 

ii. states and prioritizes the main points of research needed to develop a solution to the 

problem, with some guidance 

iii. outlines the main features of an existing product that inspires a solution to the problem 

iv. outlines the main findings of relevant research. 

7  

The student: 

i. Explains and justifies the need for a solution to a problem 

ii. states and prioritizes the main points of research needed to develop a solution to the 

problem, with minimal guidance 

iii. describes the main features of an existing product that inspires a solution to the 

problem 

iv. presents the main findings of relevant research. 

 

Criterion B: Developing ideas 

0-The student does not reach a standard described by any of the descriptors below. 
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1 – 2 

The student: 

i. states one basic success criterion for a solution 

ii. presents one design idea, which can be interpreted by others 

iii. creates an incomplete planning drawing/diagram. 

3 – 4 

The student: 

i. states a few success criteria for the solution 

ii. presents more than one design idea, using an appropriate medium(s) or labels key 

features, which can be interpreted by others 

iii. states the key features of the chosen design 

iv. creates a planning drawing/diagram or lists requirements for the creation of the chosen 

solution. 

5 – 6 

The student: 

i. develops a few success criteria for the solution 

ii. presents a few feasible design ideas, using an appropriate medium(s) and labels key 

features, which can be interpreted by others 

iii. presents the chosen design stating the key features 

iv. creates a planning drawing/diagram and lists the main details for the creation of the 

chosen solution. 

7  

The student: 

i. develops a list of success criteria for the solution 

ii. presents feasible design ideas, using an appropriate medium(s) and outlines the key 

features, which can be correctly interpreted by others 

iii. presents the chosen design describing the key features 

iv. creates a planning drawing/diagram, which outlines the main details for making the 

chosen solution. 

Criterion C: Creating the solution 
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0 The student does not reach a standard described by any of the descriptors below. 

1 – 2 

The student: 

i. demonstrates minimal technical skills when making the solution 

ii. creates the solution, which functions poorly and is presented in an incomplete form. 

3 – 4 

The student: 

i. lists the main steps in a plan that contains some details, resulting in peers having 

difficulty following the plan to create the solution 

ii. demonstrates satisfactory technical skills when making the solution 

iii. creates the solution, which partially functions and is adequately presented 

iv. states one change made to the chosen design or plan when making the solution. 

5 – 6 

The student: 

i. lists the steps in a plan, which considers time and resources, resulting in peers being 

able to follow the plan to create the solution 

ii. demonstrates competent technical skills when making the solution 

iii. creates the solution, which functions as intended and is presented appropriately 

iv. states one change made to the chosen design and plan when making the solution. 

7  

The student: 

i. outlines a plan, which considers the use of resources and time, sufficient for peers to be 

able to follow to create the solution 

ii. demonstrates excellent technical skills when making the solution 

iii. follows the plan to create the solution, which functions as intended and is presented 

appropriately 

iv. lists the changes made to the chosen design and plan when making the solution. 

Criterion D: Evaluating 

0 The student does not reach a standard described by any of the descriptors below. 

1 – 2 
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The student: 

i. defines a testing method, which is used to measure the success of the solution 

ii. states the success of the solution. 

3 – 4 

The student: 

i. defines a relevant testing method, which generates data, to measure the success of the 

solution 

ii. states the success of the solution against the design specification based on the results of 

one relevant test 

iii. states one way in which the solution could be improved 

iv. states one way in which the solution can impact the client/target audience. 

5 – 6 

The student: 

i. defines relevant testing methods, which generate data, to measure the success of the 

solution 

ii. states the success of the solution against the design specification based on relevant 

product testing 

iii. outlines one way in which the solution could be improved 

iv. outlines the impact of the solution on the client/target audience, with guidance. 

7  

The student: 

i. outlines simple, relevant testing methods, which generate data, to measure the success 

of the solution 

ii. outlines the success of the solution against the design specification based on authentic 

product testing 

iii. outlines how the solution could be improved 

iv. outlines the impact of the solution on the client/target audience. 
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Criterion A: Inquiring and Analysing 

0  The student does not reach a standard described by any of the descriptors below. 

1 - 2 

The student: 

i. states the need for a solution to a problem 

ii. states some of the main findings of relevant research. 

3 - 4 

The student: 

i. outlines the need for a solution to a problem 

ii. states the research needed to develop a solution to the problem, with some guidance 

iii. outlines one existing product that inspires a solution to the problem 

iv. develops a basic design brief, which outlines some of the findings of relevant 

research. 

5 - 6 

The student: 

i. explains the need for a solution to a problem 

ii. constructs a research plan, which states and prioritizes the primary and secondary 

research needed to develop a solution to the problem, with some guidance 

iii. describes a group of similar products that inspire a solution to the problem 

iv. develops a design brief, which outlines the findings of relevant research. 

7  

The student: 

i. explains and justifies the need for a solution to a problem 

ii. constructs a research plan, which states and prioritizes the primary and secondary 

research needed to develop a solution to the problem independently 

iii. analyses a group of similar products that inspire a solution to the problem 

iv. develops a design brief, which presents the analysis of relevant research. 

Criterion B: Developing ideas 

0 The student does not reach a standard described by any of the descriptors below. 

1 - 2 
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The student: 

i. lists a few basic success criteria for the design of a solution 

ii. presents one design idea, which can be interpreted by others 

iii. creates incomplete planning drawings/diagrams. 

3 - 4 

The student: 

i. constructs a list of the success criteria for the design of a solution 

ii. presents a few feasible design ideas, using an appropriate medium(s) or explains key 

features, which can be interpreted by others 

iii. outlines the main reasons for choosing the design with reference to the design 

specification 

iv. creates planning drawings/diagrams or lists requirements for the chosen solution. 

5 - 6 

The student: 

i. develops design specifications, which identify the success criteria for the design of a 

solution 

ii. presents a range of feasible design ideas, using an appropriate medium(s) and explains 

key features, which can be interpreted by others 

iii. presents the chosen design and outlines the main reasons for its selection with 

reference to the design specification 

iv. develops accurate planning drawings/diagrams and lists requirements for the creation 

of the chosen solution. 

7  

The student: 

i. develops a design specification which outlines the success criteria for the design of a 

solution based on the data collected 

ii. presents a range of feasible design ideas, using an appropriate medium(s) and 

annotation, which can be correctly interpreted by others 
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iii. presents the chosen design and outlines the reasons for its selection with reference to 

the design specification 

iv. develops accurate planning drawings/diagrams and outlines requirements for the 

creation of the chosen solution. 

Criterion C: Creating the solution 

0 The student does not reach a standard described by any of the descriptors below. 

1 - 2 

The student: 

i. demonstrates minimal technical skills when making the solution 

ii. creates the solution, which functions poorly and is presented in an incomplete form. 

3 - 4 

The student: 

i. outlines each step in a plan that contains some details, resulting in peers having 

difficulty following the plan to create the solution 

ii. demonstrates satisfactory technical skills when making the solution 

iii. creates the solution, which partially functions and is adequately presented 

iv. outlines changes made to the chosen design or plan when making the solution. 

5 - 6 

The student: 

i. constructs a plan, which considers time and resources, sufficient for peers to be able to 

follow to create the solution 

ii. demonstrates competent technical skills when making the solution 

iii. creates the solution, which functions as intended and is presented appropriately 

iv. outlines changes made to the chosen design and plan when making the solution. 

7  

The student: 

i. constructs a logical plan, which outlines the efficient use of time and resources, 

sufficient for peers to be able to follow to create the solution 

ii. demonstrates excellent technical skills when making the solution 
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iii. follows the plan to create the solution, which functions as intended and is presented 

appropriately 

iv. explains changes made to the chosen design and plan when making the solution. 

 

Criterion D: Evaluating 

0 The student does not reach a standard described by any of the descriptors below. 

1 - 2 

The student: 

i. describes a testing method, which is used to measure the success of the solution 

ii. states the success of the solution. 

3 - 4 

The student: 

i. describes a relevant testing method, which generates data, to measure the success of the 

solution 

ii. outlines the success of the solution against the design specification based on relevant 

product testing 

iii. lists the ways in which the solution could be improved 

iv. outlines the impact of the solution on the client/target audience. 

5 - 6 

The student: 

i. describes relevant testing methods, which generate data, to measure the success of the 

solution 

ii. describes the success of the solution against the design specification based on relevant 

product testing 

iii. outlines how the solution could be improved 

iv. describes the impact of the solution on the client/target audience, with guidance. 

7  

The student: 

i. describes detailed and relevant testing methods, which generate accurate data, to 

measure the success of the solution 



 
 

54 

ii. explains the success of the solution against the design specification based on authentic 

product testing 

iii. describes how the solution could be improved 

iv. describes the impact of the solution on the client/target audience. 
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APPENDIX G 

FINAL SKILLS QUESTION 
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Final skills question 

 

The following is a check I will be using for my Masters of Science in Science Education 

to see student's understanding as we progress through the year. All data collected will 

remain anonymous and participation in this is optional. Please mark below where you 

feel your understanding of the design cycle lies.  

 

Participation is voluntary and will not affect your grade. 

 

1. What skills have you learned by completing projects in design class? 
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APPENDIX J 

FINAL SKILLS SURVEY 
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