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Abstract 

Twenty-first century skills, especially creativity, are necessary in an increasingly diverse, 

globalized, and complex world. However, how can abstract concepts like creativity be 

taught? One practical thinking tool that can be employed to enhance creative thinking 

processes during group work is that of “assertive inquiry;” a communication technique 

that involves the explicit expression of one’s ideas, as well as the sincere exploration of 

another’s views. When observing Grade Two students during group problem-solving 

tasks, it was clear that they did not have the necessary communication skills to devise a 

solution to a hands-on problem that incorporated the thoughts of all participants. 

I was keen to determine if assertive inquiry could be taught to elementary-aged students 

to heighten the creativity of end products through enhanced communication during group 

work. I also believed that developing digital blueprints through KidPix drawing software 

would help support the assertive inquiry process, as students would be forced to slow 

down their thinking processes when devising solutions to hands-on problems. I sought to 

answer the question, “How does the use of assertive inquiry and KidPix enable boys to 

problem solve more creatively during group work?”  

Thirty-six Grade Two students participated in the study as part of their regularly 

scheduled Science classes. They were taught the assertive inquiry communication tool, 

which they employed during their group work. The students constructed digital blueprints 

using KidPix software, and then worked together to solve a hands-on problem. 

Findings indicated that students developed more creative solutions to hands-on problems 

through the use of assertive inquiry during group work and the generation of digital 

blueprints using KidPix. The final projects created by the students were assessed, and 



they were found to be both more unique and more functional (the definition of 

“creativity” for the purpose of this project) than those completed before assertive inquiry 

and digital blueprints were incorporated into the learning process.  

The implication of my research findings is that assertive inquiry and digital blueprints 

will continue to be part of the Grade Two Science curriculum in order to foster students’ 

creativity when solving hands-on problems. Furthermore, assertive inquiry can be 

implemented in a variety of Science classes across many grades, whenever group work is 

present. In addition, this communication technique can be employed in different subject 

areas, to enhance creativity across a myriad of projects and assignments. 

Introduction 

Twenty-first century skills are necessary in an increasingly diverse, globalized, and 

complex world where routine-oriented jobs are shifting to creativity-oriented ones. The 

question is, however, how can one prepare students for the future jobs they will have?  

One obvious answer is that they can be taught to be creative (Robinson, 2007). However, 

how can one teach abstract concepts like “creativity?” Can educators move towards a set 

of teachable, practical thinking tools? Providing students with such tools is especially 

important when teaching boys, who learn in very concrete, hands-on ways. (James, 2007, 

p. 43) One compelling option has surfaced in the world of business education at the 

Rotman School of Management in Toronto, Canada in the form of an integrative thinking 

decision-making model that involves leveraging the tension between seemingly opposing 

ideas to generate new, better options. 

In observing elementary students in my Science classroom, I realized that young boys go 

through an either/or decision-making process while they work in groups trying to 

determine the most creative solution to a hands-on problem (such as designing the 

strongest bridge or the tallest structure). I observed that tools such as 

“rock/paper/scissors” (frequently used by boys and one of the only decision-making 

devices they have) were limiting their abilities to generate new, creative solutions that 

incorporated the thoughts of all group members; students were simply “picking” whose 

ideas they would follow.  



One tool that has been shown to aid individuals when going through the integrative 

thinking process is that of assertive inquiry. It is a mode of communication that involves 

the explicit expression of one’s ideas, as well as the sincere exploration of another’s 

views. This type of communication seemed to be the piece that was missing when my 

young boys worked together to solve a problem. I recognized the power the integrative 

thinking process could have on the way the boys communicate, work together, and decide 

upon the merits of each partner’s ideas in the quest to find the most appropriate solution 

to a challenge while integrating all group members’ thoughts. 

In order to facilitate the assertive inquiry process during group work, the boys created 

“blueprints” of their solutions to hands-on problems. This step forced students to slow 

down and listen to the ideas of all group members and gave a chance for every boy to 

share his thoughts. However, Grade Two boys had difficulty transferring the creative 

solutions in their heads to a piece of paper using simply a pencil. Thus, it was my hope 

that utilizing the KidPix program (computer-based drawing software) would help the 

boys realize their creative solutions (which were developed through the integrative 

thinking process using the assertive inquiry communication technique) when building 

strong and stable structures. 

I chose to complete an action research project in this area, as I believed very strongly in 

the power of the integrative thinking decision-making model. Questions, however, 

surrounding the applicability of this program to young boys did arise. This led to the 

research question: “How does the use of assertive inquiry and KidPix enable boys to 

problem solve more creatively during group work?” 

The action research process provided a structure that allowed me to implement and 

evaluate an action that I believed would improve the problem-solving practices of young 

boys. This research method was chosen as I was able to conduct my own “real-life 

inquiry” (McNiff et al., 2003, p. 7) in my own classroom to determine whether my two 

interventions did indeed benefit the learning of my students. With the goal being to 

“make an explanatory account of practice” (McNiff et al., 2003, p. 12), the process of 

action research was the ideal research methodology to employ.  

 



Literature Review 

Amongst the 21st century skills listed by many organizations as necessary for students to 

be successful in their futures (e.g. Partnership for 21st Century Skills, 2011) and 

elaborated upon in many books (e.g. Wagner, 2008, p. 38) is creativity.  

Creativity is a broad term, defined in a variety of ways by myriad institutions and 

individuals. For the purpose of this study, however, creativity is defined as “the ability to 

produce work that [is] both novel (i.e. original, unexpected) and appropriate (i.e. useful, 

adaptive concerning task restraints)” (Mayer, 1999). Furthermore, with a focus placed on 

Science curricula, creativity is also considered as the ability to “[apply] scientific 

knowledge to solve a practical problem” (Newton & Newton, 2010). Creativity in the 

context of this action research project involved the ability of the students to apply 

scientific principles taught during lessons to devise innovative and appropriate design 

solutions to hands-on problems. 

An educational program that teaches students how to solve problems creatively evolved 

from the work of Roger Martin at the Rotman School of Management. His research 

determined that successful leaders “had the predisposition and the capacity to hold in 

their heads two opposing ideas at once” (Martin, 2007). These innovators were able to 

creatively resolve the tension between two models to design a new, innovative solution 

that contained elements of both previous ideas, but that was superior to both. Notes 

Martin, “this process of consideration and synthesis can be termed integrative thinking.” 

The integrative thinking process depends upon various tools to facilitate the task of 

making a decision. Assertive inquiry is a method of communication that involves the 

explicit expression of one’s thoughts (i.e. sharing ideas) and the sincere exploration of 

another’s ideas (i.e. asking questions) (Martin, 2007).  

When seven-year-old boys were polled as to the top three strategies they would use when 

working in groups, they listed getting along, demonstrating teamwork skills, and a variety 

of either/or decision-making strategies (e.g. rock/paper/scissors) (Sprules & Avishai, 

2012).  This study suggests that young boys do need to be taught appropriate 

communication tools when working in groups in order to leverage the generation and 

implementation of creative ideas from all students. 



How does one best engage students, when working in groups, in the generation of 

creative ideas? The use of digital technologies plays a significant role in most classrooms 

and curricula as an effective teaching strategy (Khalili & Shashaani, 1994). One 

particular practice of note is learner-generated drawing; “a strategy in which learners 

construct drawing(s) to achieve a learning goal” (Van Meter & Garner, 2005).Van Meter 

and Garner note, “In the sciences, learner-generated drawing has been promoted as a 

strategy to improve students’ memory, observational processes, and imagination.” The 

KidPix program is one such drawing tool that supports and involves students in this 

learner-generated drawing.  

Hands-on problem-solving tasks are particularly effective when teaching boys. Notes 

James (2007), “if boys are able to manipulate the materials, they are much more likely to 

acquire knowledge.” (p. 43). In addition, relating concepts to the real world enhances 

learning, especially for males. (James, 2007, p. 211) In order to further engage my boys 

and teach in ways that would result in higher levels of understanding of the concepts 

presented, therefore, I tasked  them to build swings and skyscrapers;  projects that were 

both hands-on and could be related to “real events” (James, 2007, p. 211).  

To summarize, I postulated that the assertive inquiry method of communication could 

help students generate more creative solutions by incorporating the thoughts of all group 

members when taking part in hands-on problem-solving activities. In addition, I believed 

that the KidPix drawing program would further enhance levels of creativity by helping 

students to communicate, and therefore implement, their innovative ideas more easily 

through  digital mode as opposed to the use of paper and pencil. 

Research Context 

The action research took place at The Sterling Hall School (SHS) in Toronto, Canada. 

SHS is a small independent boys’school, with 310 students in Junior Kindergarten 

through to Grade Eight. The school’s mission is to inspire and empower each boy 

through his formative years, and was created to pay tribute to the founding principle of 

developing boys in mind, body, and spirit. SHS has focused on providing a progressive 

education in a nurturing environment since 1987, and generally follows the curriculum 

set out by the Ontario Ministry of Education. 



Participants 

The research was conducted in both Grade Two classes at SHS while students 

participated in the Science program. These students were chosen as I was their Science 

specialist teacher, thus making it easy to implement an action research program 

seamlessly into the boys’ already busy timetables. I had also noted in the past that Grade 

Two boys had difficulty communicating during group tasks, thus making this an ideal 

group in which to study the effectiveness of new communication tools. 

Thirty-two boys, aged six and seven years old, were involved in the project. Their 

academic abilities varied greatly between the subjects, as did their social skills. All 

students had been together throughout their Grade One year at SHS and knew each other 

well.  

Letters of consent were completed by parents, which incorporated permission to include 

all data collected in a written report. All data were kept confidential, with student names 

kept out of all published reports and presentations, and all work was identified via project 

number during the data analysis phase. 

Action 

The interventions for this action research project included both the assertive inquiry 

communication technique, as well as the use of KidPix software to generate learner-based 

drawings. Data were collected throughout September, October, and November 2012 

while the boys were in their Science class.  

At the beginning of the research project, before assertive inquiry and digital blueprints 

were employed, students created models of swings. I then brainstormed with the students 

as to the skills needed for productive group work. The assertive inquiry mode of 

communication was then discussed, practised, and implemented during the final hands-on 

problem-solving task: the fabrication of skyscrapers. In addition, learner-generated 

drawings were completed using paper and pencil for the first task (swings), and through 

KidPix software for the final project (skyscrapers). 

 



Data Collection 

Surveys 

Surveys “are useful tools for collecting data from a large number of respondents” 

(Wilkinson, 2000). They allowed me to collect perceptions on how best to work in groups 

from the entire Grade Two student population. One open-ended question was included to 

“allow the respondents to insert his views, ideas, or suggestions about the question 

posed” (Wilkinson, 2000). At the beginning of the project, before the interventions, both 

Grade Two classes were given a pre-action survey. This survey asked the boys to 

articulate their thoughts on how to work most productively in a group situation.  After 

completion of their structures, the same survey was repeated with the boys. 

Qualitative methods were employed to gain insights into the data collected through the 

pre- and post-action surveys. This enabled me to gain insights through the use of open-

ended questions, and allowed the voices of the boys to remain intact. It also promoted an 

open exploration of the thoughts of the students, rather than limiting the data collection to 

pre-determined themes decided upon by me. (Yau, 2011) 

Blueprints 

In order to resolve whether the digitally constructed user-generated drawings had an 

effect on creativity, both paper and pencil blueprints and digital blueprints were collected. 

The students developed the paper and pencil blueprints before assertive inquiry was 

taught. The digital blueprints, created using KidPix software, were completed after the 

students were familiar with the assertive inquiry mode of communication. 

Qualitative methods were also employed to analyze the two types of blueprints. This 

allowed common threads to emerge through examination of the projects. Qualitative 

analyses were also pertinent as the sample size was small (only 32 subjects) (Yau, 2011). 

Structures 

As the final component of data analysis, the creativity of the boys’ projects was assessed. 

This was to determine whether assertive inquiry, in combination with digitally produced 

learner-generated drawings, resulted in more innovative structures.  



 

The student projects (both the swings and the skyscrapers) were assessed numerically on 

the basis of their levels of creativity. Quantitative results were generated for this aspect of 

the research as the issue, that is creativity, was very well defined. Since I aimed to find 

the difference in the levels of uniqueness and functionality between the  two sets of data 

(swings before the interventions, and skyscrapers after the interventions), quantitative 

analyses were more advantageous in order to show the differences in creativity between 

the two sets of projects (Yau, 2011). 

Data Analysis 

Surveys 

In order to make sense of the survey responses, the data were coded (Wilkinson, 2000). 

Firstly, all responses were read, and statements made by the boys were grouped into 

emerging themes. Responses were re-read and placed into final categories. They were 

then tallied and ranked according to how frequently each statement was made. The top 

three strategies from the pre-action and post-action surveys were then compared to 

determine whether or not the primary strategies that students believed should be 

employed during group work had shifted after assertive inquiry was taught. This analysis 

was completed in order to determine if the boys’ use of the assertive inquiry technique 

had any effect on the creative outcomes of their hands-on problems. If there was no 

evidence of its usage, it was deemed the imaginative work could not be due to assertive 

inquiry. 

Blueprints 

Digitally-constructed blueprints using the KidPix drawing program were compared to 

those that were created using paper and pencil. The elements in each blueprint were 

recorded (e.g. diagram of finished project, drawing in colour, materials counted out). 

Tallies were made of the number of times each element appeared in both types of 

blueprints, and then they were ranked. The top two elements were then compared across 

the two different types of blueprints. This was completed in order to understand whether 

the different elements that were prominent in each of the two types of blueprints could 



have any effect on the creativity of the finished product by helping the boys clarify their 

thinking and brainstorm new and innovative ideas. In addition, these data were compared 

to the pre- and post-intervention projects to see if the blueprints had any effect on 

creativity, that is, if the digital blueprints contained more helpful elements, were the post-

intervention projects also more imaginative? 

Structures 

The creativity of the swings and skyscrapers built by the boys was assessed, using a 

rubric, in the two areas of uniqueness and functionality. These were considered crucial 

indicators of creativity as, for the purpose of this study, a creative product was defined as 

one that was both imaginative and useful. The two elements, for each project, were 

assessed on a three-point scale, where 0=no evidence, 1=some evidence, and 2=clear 

evidence.  

After all structures were examined and scores were reported, the mean and mode for both 

uniqueness and functionality were calculated. The mean and mode “are measures of 

central tendency” and were employed to “provide single values that best describe the 

[data]” (Wilkinson, 2000). In addition, the number of projects that received a score of 2/2 

(that is, a perfect score for both functionality and uniqueness) were counted and 

compared across the two different types of structures. This comparison was made in order 

to determine whether or not the skyscrapers (built after the interventions of assertive 

inquiry and digital blueprints were implemented) were more creative than the swings 

(built before the interventions). If the structures completed after utilizing both assertive 

inquiry and digital blueprints were more creative, it would be considered likely that this 

was a result of the two interventions. 

Discussion of Results 

Surveys 

In the pre-action survey, the number one strategy that students believed should be 

employed during group work was “teamwork,” with 31 students giving this response. 

Students replied with such statements as, “help other people that need it,” and “good 

teamwork.” Secondly, boys believed that “getting along” was an important behaviour, 



with 24 individuals writing down this answer. Boys penned responses such as, “be nice,” 

and “don’t be bossy.” Finally, respondents stated that “working hard” was also important, 

with 12 students supporting this statement. Examples of the responses they made 

included, “do your best,” and “work hard.”  

After the post-action survey was analyzed, it was found that “teamwork” was still the 

number one strategy that students felt was important to include during group work, with 

20 boys giving this response. They replied with such statements as, “you need to use 

teamwork,” and “you should work together.” The next two statements were made the 

same number of times, with 19 responses. The boys felt that, “sharing ideas,” and 

“getting along” were of equal value. For “sharing ideas,” students gave responses such as, 

“always share ideas,” and, “to let one person say their ideas and then the next.” Students 

indicated that “getting along” was important by supplying statements such as, “you 

should always be nice to your group,” and “you need to be kind.” 

 

Figure 1: Top three strategies described by students as the most important to implement 
while working in groups 

 

Pre-Action Post-Action 

Ranking Strategy 
Number of 
respondents 

Ranking Strategy 
Number of 
respondents 

1 Teamwork 31 1 Teamwork 20 

2 Getting along 24 2 
Sharing 
ideas 

19 

3 Working hard 12 2 
Getting 
along 

19 

 

The data (Figure 1) show that the strategies the boys felt were most important to 

implement when working in a group did shift to include one of the two crucial 

components of assertive inquiry. The two techniques taught to the students were, “sharing 

ideas,” and “asking questions.” It is clear, therefore, that the boys, after having been 

taught assertive inquiry, did learn that “sharing ideas” is a key tool to utilize when 

working in groups. I felt that “asking questions” did not appear on the list of top three 



strategies because students found this aspect of assertive inquiry particularly difficult to 

implement. The boys were much more familiar with sharing their ideas with the group on 

how to solve a problem, and thus were more likely to include this as a top strategy to 

implement. 

Blueprints 

The number one element that appeared most frequently in both types of blueprints was a 

diagram of the envisioned final product. The second most prominent feature was that 

both types of blueprints enabled boys to count out the specific number of materials that 

they were given (i.e. they were given 10 popsicle sticks with which to build their swings, 

and 10 paper straws with which to build their skyscrapers). However, tied with counting 

out materials for the digitally-constructed blueprints, two other elements also emerged the 

same number of times: drawing in colour and 3-D drawings. 

 

Figure 2: Top two elements included in the blueprints created by students  

 

Paper and pencil blueprints Digital blueprints 

Ranking Element 
Number of 
appearances

Ranking Element 
Number of 
appearances 

1 
Diagram of 
finished project 

16 1 
Diagram of 
finished 
project 

16 

2 
Counted out 
materials 

6 2 
Counted out 
materials 

6 

   2 
Drawing in 
colour 

6 

   2 3-D drawing 
6 

 

 

 

 

 

 



Sample blueprints 

Figure 3: Sample blueprint created using paper and pencil. Note that it is a diagram of 
the finished project, but not a clear representation of the ideas of the students.  

 

 

 

Figure 4: Sample blueprint created using KidPix drawing software. Note that the diagram 
represents a finished project, that it is in colour, and appears to be 3-D. This is a much 
clearer representation of what the students envisioned their final product would look like. 

 

 

 

It is clear from the results that the two primary functions of both types of blueprints were 

to create a diagram of the finished project and to count out the materials given. Both 

elements enabled boys to envision their final product, and understand how they would 

create their structures using limited materials. As the “drawing in colour” and  

“3-D drawing” elements in the digitally-constructed blueprints were also prominent 

features, it is clear that these blueprints enabled boys to better clarify their ideas. Both of 

these elements would serve to help develop a spatial awareness of what a finished 

structure might look like.  

Anecdotally, the paper and pencil blueprints were much messier and generally appeared 

to be much more difficult to follow. In addition, they did not seem to be as detailed as the 

KidPix blueprints. Furthermore, the digitally-constructed blueprints looked much clearer, 

and I felt they were much easier to follow. To conclude, using KidPix to create digital 



blueprints resulted in structures that more closely resembled the original and creative 

thoughts of the creators. 

Structures 

When assessing the uniqueness of the swings, the mean score out of 2 was 1.06, with the 

mode being 1.0. When observing the functionality of the projects, the mean score was 

1.88 and the mode was 1.0. There were no projects that received a score of 2/2.  

The skyscrapers were unique, as the mean score was 1.5 and the mode was 2. They were 

also functional, as 1.5 was once again the mean, and ten structures received a score of 2. 

In total, there were five skyscrapers that received a score of 2/2. 

 

Figure 5: Assessment of the swings and skyscrapers using a three-point scale 

 

 Swings Skyscrapers 

Uniqueness Mean 1.06 1.5 

 Mode 1 2 

Functionality Mean 1.88 1.5 

 Mode 2 2 

Number of projects receiving a 
score of 2/2 

0 5 

Sample structures 

 

 

 

 

 

 

 

 

 

 

 



Figure 6: Sample swing  

 
 

Figure 7: Sample skyscraper 

 

 

It is clear that the swings were not creative structures, as no projects scored 2/2. In 

contrast, the skyscrapers were creative; five projects received a score of 2/2. From my 

observations, I felt the swings looked very similar to one another and did not contain 

creative elements. The skyscrapers, however, were quite different from group to group. 

They also contained many more creative elements, making them more unique, but still 

retaining their functionality. 

Conclusion 

My observations suggest that the skyscrapers created using the assertive inquiry mode of 

communication, in conjunction with developing digital blueprints, were much more 

creative, where  creativity was defined in terms of projects that were both unique and 

functional. I am confident, therefore in concluding that these two strategies should 



continue to be implemented in the Grade Two Science curriculum, as they do enable 

students to produce more creative projects. 

Implications for practice 

Due to the results of this action research project, namely that the implementation of 

assertive inquiry and digital blueprints resulted in more creative projects, I will continue 

to teach the assertive inquiry communication tool to Grade Two students. In addition, I 

will persist in having students develop digital blueprints using KidPix software when 

working in groups to solve hands-on problems. Moreover, I would like to lead an 

initiative to put into effect the integrative thinking problem-solving model, specifically 

assertive inquiry, throughout the Science program (Grades One to Eight). I have also 

begun to assist other teachers in executing assertive inquiry lessons in additional subjects, 

such as Mathematics. Given the appropriate time and resources, it is my hope to continue 

supporting others who wish to add assertive inquiry into a variety of projects that involve 

communicating in groups. 

As action research is a cyclical process, my next project will involve an investigation into 

the actual communication skills exhibited by Grade Two Science students during hands-

on problem-solving tasks. The results from the surveys given to the students do indeed 

support the notion that they can articulate that various aspects of assertive inquiry are 

important during group work. However, it remains to be seen if Grade Two students can 

actually implement assertive inquiry by ensuring that they both share they own ideas with 

others, and asking clarifying questions of their peers in order better to understand their 

solutions to problems. Moreover, I did notice through observation that young elementary-

aged boys find it challenging to ask one another questions in order better to understand 

the viewpoints of others. Another fruitful action research project would revolve around 

the question-asking skills of students, as a means to truly understand the viewpoints of 

others during group work. 

 

 

 



Reflection 

I feel extremely fortunate to have had the opportunity to be a part of the IBSC’s 

international action research program. I authored four action research projects and led the 

Toronto Action Research Group for Excellence in Teaching (TARGET) for two years 

before beginning this project. I felt as though I began this work with a solid foundational 

understanding of the action research process, but have been extremely delighted with the 

in-depth nature of the program. I have learned a great deal more about action research, 

and am truly proud of the final report that I have written. It is certainly at a level that is 

significantly more academic and professional than the work I have completed in the past. 

I feel that I can now support colleagues both at my school and through the TARGET 

program in a much more knowledgeable and helpful way.  

The action research process can feel quite daunting. I must say that the IBSC leaders 

broke the process up into extremely manageable sections with enough time before 

deadlines to complete the work at a high level. The most challenging aspect of the 

process for me was justifying the methods (especially my data analysis techniques) I 

employed using evidence from the literature. However, this process made me think 

critically about my procedures, which in the end, resulted in a much deeper 

understanding of and appreciation for the action research process. 

In the end, I am extremely pleased with my final document and am ecstatic that my 

“action” produced positive results. After all, I entered the teaching profession in order to 

foster learning in my students. Having completed this action research project, I now feel 

as though I have a better understanding of how to elicit creative responses from my 

students. I am already looking forward to continuing this journey within the cycles of the 

action research process. 
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Appendices 

 

Figure 8: Rubric used to assess skyscrapers 

 

 

    Assessment of Grade 2 Projects 

 

0 = Not at all   1 = Somewhat   2 = Very  

 

Project #: 

Uniqueness  

Functionality  

 

 

 

Figure 9: Pre- and post-tests given to students to discover their thoughts on how to solve 
problems while working in groups 

 

 

   Grade 2 Pre-Test – Verbalizing thoughts on how to solve  

   hands-on problems 

 

   What are the three most important things you should remember  

   to do when working with your classmates on a group project? 

 

 
 

 

 
 

 



Figure 10: Strategies described by students that are most important to implement while 
working in groups. The numbers of respondents for each strategy are also included. 

 

Pre-Test Post-Test 

Ranking Strategy 
Number of 
respondents 

Ranking Strategy 
Number of 
respondents 

1 Teamwork 31 1 Teamwork 20 

2 Getting along 24 2 Sharing ideas 19 

3 
Working 
hard 

12 2 Getting along 19 

4 Listen 9 3 Listen 8 

5 Share ideas 6 4 
Ask 
questions 

6 

6 
Think/be 
creative 

2 5 
Think/be 
creative 

4 

6 
Use 
everyone’s 
ideas 

2 6 Work hard 3 

7 Have fun 1 6 Communicate 3 

7 Be safe 1 7 Plan 1 

7 Behave 1 7 Have fun 1 

 



Figure 11: Elements included in the blueprints created by students (using paper and 
pencil, as well as digitally-constructed user-generated drawings), ranked according to the 
number of times they appeared in the drawings. There were 16 projects completed. 

 

Paper and pencil 
Digitally constructed using KidPix 
software 

Ranking Element 
Number of 
appearances

Ranking Element 
Number of 
appearances 

1 
Diagram of 
finished project 

16 1 
Diagram of 
finished 
project 

16 

2 
Counted out 
materials 

6 2 
Counted out 
materials 

6 

3 
More than one 
building option 

4 2 
Drawing in 
colour 

6 

4 3-D drawing 3 2 3-D drawing 6 

5 
Labelled where 
items would be 
connected 

1 3 

Labelled 
components 
that were 
taught in class 

3 

5 

Additional 
components 
added (not in 
assignment) 

1 3 

Labelled 
where items 
would be 
connected 

2 

5 
Drawing in 
colour 

1 

Obser-
vations 

Blueprints were neater, 
completed more diligently, 
easier to build from, students 
took longer to create them, 
more in-depth/detailed, more 
creative and unique 
components. Boys were more 
engaged. 

Obser-
vations 

Blueprints were sloppy, 2-D, 
difficult to interpret, done very 
quickly. Simple diagrams of 
swings. A lot of ideas were 
scribbled out. 

 



Figure 12: Assessment of the swings (before interventions) and skyscrapers (after 
interventions) using a three-point scale. Scores for both uniqueness and functionality 
were tabulated. In addition, the mean and mode for both were calculated. A final count 
was made as to the number of structures that received a score of 2/2. 

 

 Swings Skyscrapers 

Uniqueness Mean 1.06 1.5 

 Mode 1 2 

 # of 0s 3 3 

 # of 1s 12 2 

 # of 2s 1 11 

Functionality Mean 1.88 1.5 

 Mode 2 2 

 # of 0s 0 2 

 # of 1s 2 4 

 # of 2s 14 10 

Number of projects receiving a 
score of 2/2 

0 5 

Observations 

Very functional, not 
unique, were not both 
unique and functional, 
have seen more creative 
swings. Did the project not 
lend itself to creativity? 

Functional, very 
unique – more unique 
than in previous 
years. Did the project 
lend itself more to 
creative projects? 

 

Figure 13: Anecdotal observations of the projects. There were 16 projects completed. 

 

 Swings Skyscrapers 

Creative 
elements 

• 2/16 looked very different 
• 5/16 had popsicle sticks on their 

sides (and not flat) 
• 1/16 were composed only of 

vertical pieces (but nowhere for 
the swing to hang) 

• 1/16 made up of a variety of 
shapes to produce very unique 
looking structure (but nowhere 
for the swing to hang) 

• 14/16 projects had pieces that 
were cut 

• 11/16 looked very different from 
the others 

• 10/16 used different lengths of 
straws 

• 5/16 were functional and unique 

• 7/16 used a variety of shapes 



• 0/16 were functional and unique (more than just squares and 
triangles) 

Typical 
elements 

• no pieces were cut  
• 12/16 had pieces flat on the 

bottom to create a stable 
foundation 

• 9/16 had vertical sides 
• 5/16 had triangular sides  

• 8/16 had square foundations 

• 5/16 were pyramidal 

• 9/16 were built using triangles 
and squares 

 

 


