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SHAPING THE FUTURE OF K-12 STEM EDUCATION
Insights from young professionals and  
post-secondary students in Canada

BACKGROUND
Born out of the World Economic Forum (WEF), the 
Global Shapers Community is a network of young 
people under the age of 30 inspired to work together 
to address local, regional and global challenges. 
With more than 6,000 members, the Global Shapers 
Community spans 378 city-based hubs in  
160 countries.

At the invitation of Let’s Talk Science, for its Canada 
2067 initiative, six Global Shaper hubs across 
Canada hosted a series of dialogue sessions in 
their cities between August and November 2017. 
Embracing the notion that “hindsight is 20/20”, these 
dialogues brought together participants from the 
millennial demographic (20-30 years/old), to offer 
their unique perspectives on K-12 education within 
the context of a new vision for a pan-Canadian 
STEM learning framework. The roundtables 
allowed participants to reflect upon their present 
educational or occupational circumstances. In this 
way, they offered an opportunity to hear about 
each individual’s experiences of transitioning from 
high school to university to full time employment. 
Recognizing that transitions into and out of post-
secondary education test an individual’s readiness 
and self-efficacy, we sought to understand the 
lessons learned and experiences gained. What 
would they have done differently? How could K-12 
education have better prepared them? With the aim 
of identifying effective mechanisms for preparing 
young people for an uncertain future, each of 
the roundtables was structured around a 2-hour 
discussion with approximately 20 participants. 
In this report, we distill the essence of these 
discussions with a focus on how they inform  
thinking about Competencies and Content; 
Knowledge Transfer; Assessing Outcomes;  
and Building Capacity. 

One of the strengths of the Global Shapers 
Community is its collaborative nature and convening 

capacity. From a laptop in one city, it was possible 
to engage nearly 200 young Canadians across 
Vancouver, Edmonton Calgary, Ottawa, Toronto 
and Halifax. This project marks the first major 
collaboration between Canadian hubs in the history 
of the Community. Its success promises an even 
greater potential for scalability when it comes 
to systemic issues at the core of WEF’s strategic 
agenda. The time and energy brought by the project 
leaders in the cities involved must be acknowledged. 
Without their effort, the findings presented in this 
report would have remained uncovered.

INTRODUCTION
It is recognized that “technological change will 
have a significant impact on job creation and 
displacement, skills gaps, education and gender 
gaps”. As the pace of progress quickens, the  
nature of work changes, and job requirements 
become more complex and specialized, the need 
to prepare future generations for entry into a job 
market that is marked by precarity and uncertainty 
is vitally important. 

As technology and digitization evolve current 
occupations and cause new professions to emerge, 
the demand for new qualifications, skills and 
experience grows. These new competencies, such 
as programming, critical thinking, problem solving, 
collaboration, creativity, and digital literacy, have 
been explored in considerable detail by Let’s Talk 
Science, the World Economic Forum, Council of 
Ministers of Education, Canada and other agencies. 
Therefore, the focus of the Global Shapers 
roundtables was to explore the nature, behaviour, 
and styles of learning necessary for efficient 
adaptation to ever-changing job and  
career requirements.
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COMPETENCIES  
AND CONTENT

‘Self-awareness’ should be a  
core competency
The acquisition and application of relevant skills and 
knowledge are essential for success outside the 
classroom. However, the definition of ‘relevant’ is 
often ambiguous and distorted by the highly dynamic 
demands of the workplace, making it challenging 
for secondary school graduates to anticipate and 
adapt. A key step to understanding relevance lies in 
acknowledging the role of school in promoting self-
knowledge and self-directed learning as important 
competencies. Encouraging personal reflection and 
the development of self-awareness, especially as it 
relates to preferred learning styles and attitudes, 
can be transformative. These capacities enhance the 
ability of learners to make effective judgements and 
weigh influences within and outside the education 
system. A cultivation of ‘wide’ and ‘long’ views with 
respect to evaluating life paths offers an advantage 
for students, enhancing their ability to withstand and 
adapt to change. Indeed, a lack of self-awareness 
and experience with the world outside of the 
classroom can cause significant setbacks and stress 
during thresholds of life transitions. Therefore 
it is important to advance and support early 
opportunities for self-discovery.

Encouraging constructive failure  
over blind success
It is important for students to learn that failure is a 
key aspect of the (scientific) learning process and 
that a consequence of failure can often be a process 
that leads to innovation. The blind pursuit of success 
leads to students optimizing their learning behaviour 
to achieve high grade point averages. Upon entering 
post-secondary education, a common attitude 
towards failure is strong negativity. Changing the 
classroom culture towards embracing the idea that 
one can learn from failure is critical to ensuring 
that future generations are not risk-averse, and 
become entrepreneurial and self-sufficient. This 
can be achieved by creating space to encourage 
constructive responses to risk.

Content should be application-based, 
personalized and collaborative

When considering how to deliver content to 
students, priority should be given to ensuring that 
it is engaging and context-based with familiar 
applications. Transforming the classroom into a hub 
of learning that is closely linked to ‘real world’ topics 
has the potential to increase engagement levels 
and creativity. Part of learning should also include 
learning to work together. Moving from standardized 
to personalized content is also a shift that will help 
students realize their own interests and how they 
can cultivate skills early on. 

The value of depth over breadth should also be 
recognized. The cultivation of deep understanding 
and an appreciation for complexity will encourage 
students to peer behind ‘black box’ answers. 
Process should be favoured over information 
and place rigorous logic, problem solving and 
algorithmic thinking skills above the memorization 
and recital of concepts. In this way, there should 
be an emphasis on demonstrating understanding 
by doing. Unstructured time for self-directed 
learning that is supported by the teacher should 
be increased. Independent learning gives students 
the space to teach themselves, teach others and 
communicate their learning, providing preparation 
for what will be expected of them in the future.

KNOWLEDGE 
TRANSFER

Learning should be practical, inspire 
curiosity and foster independence

Fostering a sense of curiosity and critical thinking 
across all subjects and disciplines is key. Through 
crowdsourcing questions in class, encouraging 
students to be critical, and allowing freedom to 
explore an interest within a subject, K-12 education 
should cultivate a culture of asking questions and 
exploring diverse ways of answering them. The 
way that learning happens should mimic how 
learning occurs and is applied in real life; in other 
words, learning should be put into practice, beyond 
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memorization and repetition. Building from the 
foundation provided by key lessons in class, all 
subjects should allow room for independent, self-
guided learning, and cultivate an ability to adapt, 
explore, and take ownership of learning.

Further enable the role of the teacher

In addition to parents, teachers are influential in 
the lives of students. Passionate teachers who stir 
a sense of excitement and passion for learning, 
exploration and self-discovery inspire students to 
value their learning experiences. Teachers should 
consistently strive to help students understand the 
relevance of the material learned. Teachers also 
play a critical role in encouraging the development 
of risk tolerance, persistence, grit, resilience 
and motivation. These attributes are required to 
approach, meet and overcome challenges. All 
should be done to ensure teachers are up-to-date 
with the latest teaching and training resources, 
so that their workloads allow them to focus on the 
most important aspects of their job. Teachers play 
a critical role in supporting students to tap into and 
understand their own strengths and learning styles. 
With the ever-changing nature of work, accessibility 
of information and learning platforms, the role of the 
teacher might need to transition from the ‘expert’ 
or ‘professor’ of knowledge to that of a ‘facilitator’ 
of knowledge transfer, which has consequences for 
how curriculum and lesson plans are developed. 

Enhance mentorship as a supportive 
tool for learning

Mentorship, in its many forms, exposes students 
to different perspectives, various forms of support 
and, often, intergenerational learning. Mentorship 
can take the form of in person peer-to-peer teaching 
and learning, tapping into alumni networks from 
high schools, post-secondary students, connecting 
students to professionals from different sectors  
and more. 

Exposing students to individuals beyond their 
peers exposes them to different ways of thinking. 
Mentorship does not have to take shape in a one-
on-one or group basis, but can also take place 
by connecting different sectoral organizations 
to classrooms. By connecting learning in the 

classroom to practical problems that might be 
tackled in different work settings and in different 
sectors beyond school, students can get firsthand 
experience as to what they enjoy or don’t enjoy doing 
in a sector. Mentorship can also support learning in 
interdisciplinary contexts, by asking students what 
sort of problems they wish to solve, as opposed to 
which profession they desire. Mentorship supports 
the self-discovery of personal strengths, values 
alignment and intrinsic motivation.

ASSESSING 
OUTCOMES

Categorical over granular testing

Students are encouraged to maximize their test 
scores in a system that is based on grade-point 
averages. Eliminating a fear of failure from the 
education system requires reducing the emphasis 
on numerical assessments. Moving to a categorical 
testing structure (i.e. “honours”, “pass” and “fail”) 
provides better mechanisms to assess exploratory, 
problem-solving, collaboration and communication 
skills. Numerical assessment also undermines 
a student’s willingness to take risks with their 
learning. That is, students may be more inclined to 
enroll in ‘GPA-boosters’ rather than courses that 
challenge them, which often provide opportunities 
for the most intellectual growth. However, it is 
important such a transition extracts the best 
practices and engages the voices of post-secondary 
institutions and industry. Indeed, the influence that 
these sectors have on the K-12 system should be 
increased to ensure there remains a high degree of 
synergy between educational institutions. 

Large, modular projects promote  
deep thinking

Project-based learning provides excellent opportunities 
to assess skills such as collaboration, communication, 
creativity and critical thinking. Implementing large-
scale projects (with work distributed over several 
weeks or months) that can engage an entire classroom 
promotes engagement and collaboration. At the early 
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stages of learning, students should be confronted with 
-- or form themselves -- large, challenging questions 
that need to be broken down into steps to solve. 
These exercises could be modular in nature, requiring 
aspects of the work to be undertaken in smaller 
groups before a presentation of their learning is given 
to the entire class. Subsequently, evaluation could be 
undertaken in a peer-to-peer manner whereby groups 
present and test each other on the most important 
aspects of their project (i.e. underlying concepts, 
methods, findings, limitations, etc.) Such evaluation 
could be conducted in a seminar style, where points 
are allocated the basis of content, oral communication 
and ability to answer questions. 

Opportunity for debate and discussion 
should be increased

One undervalued assessment mechanism is 
‘disputation’. Making room in the curriculum for 
formal academic debates (oral examinations) tests 
students’ grasp of concepts, their ability to compose, 
articulate and defend ideas, as well as to evaluate 
the quality of those put forward by others. These are 
important competencies for any engaged citizen. To 
this end, debate should be introduced as a central 
pillar of the classroom. Not only does it provide a 
mechanism for students to practice discussion and 
explanatory skills, gaining a mastery of the rebuttal 
also helps develop qualities such as responsiveness, 
active listening and leadership capabilities. 

Language matters 

What is meant by ‘smart’ or ‘talented’? Language 
that includes words like ‘best and brightest’ 
contributes to long-standing biases about the 
meaning of intelligence. Though comparison is 
inevitable, excessive praise of high test scores 
limits a student’s definition of intelligence. Societal 
views about ‘success’ can influence students’ self-
perception about their own talents and abilities. 
Students should realize early on that there are 
many forms of intellect and that the classroom is 
an opportunity to discover and build upon one’s 
own unique strengths. The classroom should also 
be seen as a forum for breaking down disciplinary 
and gender silos. This understanding and use of 
language also should be reinforced by parents who 
can be highly influential in a student’s learning. 

Using technology as a tool for  
cross-assessment

An effort should be placed on diversifying 
measures of student performance. The move 
towards digitized assignments and online quizzes 
provides an opportunity for the cultivation of online 
‘learning profiles’ that can provide broader, deeper 
representations of student growth. In this way, a 
student can begin to see assessments as occasions 
to get more data on their learning progress. An 
emphasis should also be placed on encouraging 
frequent ‘cross-assessment’ in the classroom 
by use of online feedback surveys. That is, in 
addition to teachers providing feedback on student 
performance, students should routinely critique 
teacher and self performance. Such touchpoints 
encourage critical thinking as well as valuable, more 
holistic metrics for how the nature of the classroom 
shifts over time. 

BUILDING  
CAPACITY

Teachers need resources, support and 
fair compensation

The compensation, support and resources teachers 
receive needs to be reflective of the central role they 
play in influencing the quality of K-12 education. As 
class sizes grow and workload increases, finding the 
time and energy to build and adapt content can be 
more challenging. It is important to keep teachers 
up-to-date with new teaching methods, tools and 
adaptive skills, for example through open source 
content and training programs. 

More support needs to be given  
to other support mechanisms 

Many stakeholders exist to support K-12 education, 
including industry and community partners. 
These partners offer programming for students 
and teachers, support networks and mentorship 
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opportunities and resources that can greatly 
contribute to improving the learning experience. 
These partners should be embraced and supported 
with access made more readily available for all 
learners. Many of the roundtable participants who 
consider themselves to be successful in STEM 
fields had opportunities to participate in specialized 
programs or learn in classrooms with teachers 
who led hands-on projects and fostered community 
collaborations. With stronger and more integrated 
support for these impactful learning opportunities, 
more students could be exposed to transformational 
learning experiences.

Acknowledging parents as  
critical stakeholders

Parents can often be the biggest barriers to, or 
influencers of, change. Holding their own educational 
experiences as a reference, their indicators for 
success and understanding of how to support their 
children best may be limited. Larger communication 
efforts are needed to inform parents about changes 
and the need for change, and to include them in 
conversations as educational change happens. 
Parents need to understand their critical role and how 
to participate in education, which can in turn help (re)
define what success looks like for their children. 

CONCLUSION
When considering how to improve STEM learning, 
or shape the education system in general, engaging 
diverse stakeholders that are immediately impacted 
is both necessary and natural. Extending this 
engagement to the level of recent graduates who 
may now be removed from system provided a 
valuable retrospective glance into what works 
well and what can be improved. Harnessing these 
reflections at thresholds of life transitions, and 
within such close proximity to their secondary 
school experience, allowed the dialogues to capture 
unique perspectives regarding a vision for the 
future of STEM learning. Interestingly, all dialogues 
held across the country converged on similar 
reflections. There were many recurring themes such 
as: allowing freedom to self-learn, the desire for 

applicable and practical content, and an appreciation 
for constructive failure. 

By virtue of their present education or occupational 
circumstances, it is clear that the current system 
served the dialogue participants very well. This 
could be considered as one limitation of the report 
and should be kept in mind when reviewing its 
contents. A more comprehensive study should 
engage with more individuals who chose not to 
pursue higher education or jobs requiring university 
degrees.

The participants who attended dialogues were 
enthusiastic and thoughtful in sharing experiences 
and there was a clear appetite for further discourse 
among participants. It should be noted that not only 
were ideas discussed, but implementations were 
also suggested. These sentiments were manifested 
in a commonly held responsibility to support 
learning opportunities for younger generations and 
provide strong reason to keep K-12 alumni engaged 
in similar conversations in the future.

Global Shapers Vancouver anticipates extending the 
engagement with these participants and others as 
solutions are devised for an evolving STEM learning 
ecosystem in Canada.
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