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NET ZERO SCHOOLS AND THE LEARNING EXPERIENCE 
 
With strategic design solutions, high-performance schools not only benefit in terms of 
the return on investment from an energy standpoint but also contribute to improved 
students learning outcomes, sustainable attitudes and behaviors, health, and well-being. 
A net zero school is highly energy-efficient and produces at least as much energy (from 
onsite renewable sources) as it consumes over the course of a year, while also educating 
and involving students in the process. The conversation around net zero schools is moving 
beyond just low-energy designs to exploring high-performance designs that have a holistic 
positive impact on occupants. In fact, a school’s energy-efficient design itself can serve as a 
valuable teaching tool to educate students and the local community.

With net zero design elements on display, occupants and visitors learn about the importance 
of sustainability and develop the caring and competencies needed to collaboratively address 
systems-level environmental challenges.

A comprehensive literature review has revealed seven design elements that are commonly 
found in net zero schools and directly or indirectly impact learning outcomes. Net zero 
facilities result in net positive educational settings. This “age of innovation” has the 
potential to be “the age of restoration.”

RESEARCH BRIEF

06.16.2021

ABOVE: Montgomery Middle School  |   K-12  |   2013



NET ZERO SCHOOLS AND THE LEARNING EXPERIENCE   RESEARCH BRIEF  |  LPAred 2

The Positive Impact of 
Net Zero Schools
The following sections will address these design 
elements and the holistic positive impact net zero 
schools have on the learning experience.

 
Building as a Teaching Tool for 
Environmental Mindsets
Net zero schools provide a platform for students 
to actively and passively learn about sustainable 
processes, helping them to develop environmental 
mindsets. School facility design and operations, 
school culture, curriculum, and teachers as role 
models provide multiple channels for environmental 
education, increasing basic knowledge of green 
building and sustainability strategies and developing 
environmentally responsible behaviors [2]. One study 
demonstrated that children attending primary schools 
intended to engage them with sustainable design had 
significantly more pro-environmental attitudes and 
behavior. [3] 

Building Design Impact on 
Student Outcomes
The physical characteristics of primary school design 
impact students’ learning progress in reading, writing 
and mathematics. The impact of the physical learning 
space can explain 16% of the variation in overall 
progress, which is driven by a wide range of factors, 
with no single feature being dominant. Factors found 
to be significantly influential include naturalness, 
individualization, and stimulation. Naturalness includes 
light, temperature, and air quality [6] which are all 
critical for a healthy learning environment. 

LIGHTING, DAYLIGHT AND VIEWS

Natural light, movement and circulation patterns, and 
classrooms with views overlooking life significantly 
influence the variance in student performance in 
reading vocabulary, language arts, and mathematics 
[7]. Proper daylighting has a significant effect on 
students’ academic performance on standardized 
math and reading tests and suggests the importance 
of increased windows and skylight areas in school 
buildings [8]. Additional research found that classroom 
views to green landscapes caused significantly better 
performance on tests of attention and increased 
student’s recovery from stressful experiences [9].  

NATURAL VENTILATION AND INDOOR AIR QUALITY

Increased ventilation rates are associated with 
reduced respiratory health effects and reduced 
student absence [22]. Attention processes of school 
children are significantly lower when the level of CO2 
in classrooms is high. Students are likely to be less 
attentive and to concentrate less well on what the 
teacher is saying [23].

THERMAL COMFORT

While heat inhibits learning, school air-conditioning 
can mitigate this effect. When thermal sensation 
was reduced from slightly too warm to neutral, and 
outdoor air supply was increased, 10- to 12-year-
old children’s performance on numerical exercises 
improved significantly [20]. Without air-conditioning, 
a 1° F hotter school environment reduces that 
schoolyear’s learning by one percent. Hot school 
days disproportionately impact minority students 
accounting for roughly five percent of the racial 
achievement gap [21].

DESIGN FEATURES IMPACTING LEARNING

21%
Light

16%
Air Quality

12%
Temperature

17%
Flexibility

11%
Ownership

12%
Complexity

11%
Color

Seven design elements explain 16% of variation in student progress. [6]

Naturalness Individualization Stimulation
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Outdoor Learning Environment 
and Green Spaces
Net zero schools often utilize and integrate nature, 
which will likely elicit the benefits of improved mental 
well-being, overall health, and cognitive development 
of children. Students’ access to green space in and 
near the school environment promotes attention 
restoration, memory, competence, supportive social 
groups, self-discipline, moderates stress, improves 
behaviors and is associated with higher standardized 
test scores [10]. One study showed students attending 
schools with better designed and maintained 
outdoor spaces performed higher academically [11]. 
A separate study showed that learning in school 
grounds and nearby community settings positively 
impacts students’ confidence, community pride, 
motivation toward learning, and sense of belonging 
and responsibility.  Subsequently, students developed 
more positive relationships with themselves, their 
teachers, and the wider community [13]. Urban settings 
have leveraged the design concept of students being 
“in harmony with nature” through a variety of means 

including gardens and small areas where students 
oversee caring for animals [11], in addition to planting 
trees near schools to enhance green window views [12].  
 
Healthy Kitchen Design and 
Garden Spaces
School gardens leverage opportunities for learning 
outside of the school building as it relates to growing, 
preserving, and consuming natural produce. Garden-
based learning positively affects direct academic 
outcomes with the highest positive impact for 
science followed by math and language arts. Indirect 
academic outcomes also indicate positive social 
development [4]. The impacts of school gardens 
extend beyond academic achievements, contributing 
to students’ nutrition and food consumed. Research 
has shown that school gardening increases children’s 
vegetable consumption, including improved 
recognition of, attitudes toward, preferences for, and 
willingness to taste vegetables [5].
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Overall Facility Condition 
and Impression
A school’s built environment – its buildings, 
furnishings, and grounds – contribute in important 
ways to the development of a student’s identity as a 
learner and a member of a learning community [14].  
The overall impression of the learning environment 
reflects the “personality” of the place. Students that 
attend schools with a higher overall impression tend 
to perform better academically, scoring higher on 
basic mathematics and reading [15]. While satisfaction 
with the school building, classroom design, and 
academic engagement are linked [16], student 
performance is also impacted by the overall condition 
of the physical building. One study demonstrated that 
students in poor building facilities scored between 
5 to 10 percentile ranks lower than students in 
functional buildings [17]. This may be because “poor” 
schools lack some or a combination of adequate 
ventilation and temperature, lighting, and access to 

“When the school is constructed 
and used in flexible and 
responsible ways, students begin 
to think of themselves as part 
of the place. The place, in turn, 
becomes part of their identities.”

- Wosley & Uline 2010

TAKEAWAYS ON THE POTENTIAL BENEFITS OF NET ZERO SCHOOLS

Improved Wellness and Learning Outcomes

• Reduces absenteeism and increases 
teacher retention

• Supports better cognitive functioning

• Supports mental well-being

• Supports better academic outcomes

Socially Just & Ecologically Sustainable

• Mitigates environmental impact on natural 
resources

• Addresses many of the ten big challenges 
discussed in Esty and Winston’s book, Green 
to Gold (2009) [24]: 

1. Climate Change

2. Energy

3. Water

4. Biodiversity 
and Land Use

5. Chemicals, 
Toxics, and 
Heavy Metals

6. Air Pollution

7. Waste 
Management

8. Ozone Layer 
Depletion

9. Oceans and 
Fisheries

10. Deforestation

Better Learning Experiences

• Creates engaging and hands-on learning 
opportunities

• Serves as a living lab for inquiry-based 
learning activities

• Develops as sense of belonging and 
ownership

nature. Furthermore, improved facility quality is also 
likely to impact school administrator and teacher 
retention as it has been shown to be an important 
predictor of teachers leaving their current school [18, 

19]. With these benefits in mind, net zero schools can 
utilize creative design strategies that optimize the 
indoor environmental quality to cultivate a positive 
impression among occupants. 

Eco-Literacy & Environmentally-Friendly Behaviors

• Supports a curriculum focused on 
sustainability, green technology, and 
local geographic assets

• Leads to long-lasting pro-environmental 
attitudes and behaviors

Community Resiliency

• Serves as a community center during 
natural disasters 

• Develops the caring and competencies needed to 
address systems-level environmental challengesFiscal Responsibility

• “Net positive” monies saved from energy 
efficiencies returns money saved from 
energy efficiencies to the school’s operating 
budget for other priorities
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