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How artificial intelligence 
will impact K-12 teachers
Existing and emerging technologies can help save teacher time—time 
that could be redirected toward student learning. But to capture the 
potential, stakeholders need to address four imperatives.

January 2020

© lisegagne/Getty Images

by Jake Bryant, Christine Heitz, Saurabh Sanghvi, and Dilip Wagle



The teaching profession is under siege. Working 
hours for teachers are increasing as student 
needs become more complex and administrative 
and paperwork burdens increase. According to a 
recent McKinsey survey, conducted in a research 
partnership with Microsoft, teachers are working 
an average of 50 hours a week1—a number that 
the Organisation for Economic Co-operation and 
Development Teaching and Learning International 
Survey suggests has increased by 3 percent over 
the past five years.2

While most teachers report enjoying their work, 
they do not report enjoying the late nights marking 
papers, preparing lesson plans, or filling out endless 
paperwork. Burnout and high attrition rates are 
testaments to the very real pressures on teachers. In 
the neediest schools in the United States, for example, 
teacher turnover tops 16 percent per annum.3 In the 
United Kingdom, the situation is even worse, with 
81 percent of teachers considering leaving teaching 
altogether because of their workloads.4 Further 
disheartening to teachers is the news that some 
education professors have even gone so far as to 
suggest that teachers can be replaced by robots, 
computers, and artificial intelligence (AI).5

Our research offers a glimmer of hope in an otherwise 
bleak landscape. The McKinsey Global Institute’s 
2018 report on the future of work suggests that, 
despite the dire predictions, teachers are not going 
away any time soon. In fact, we estimate the school 
teachers will grow by 5 to 24 percent in the United 
States between 2016 and 2030. For countries such 
as China and India, the estimated growth will be more 
than 100 percent.6 Moreover, our research suggests 
that, rather than replacing teachers, existing and 
emerging technologies will help them do their jobs 
better and more efficiently.

Our current research suggests that 20 to 40 percent 
of current teacher hours are spent on activities that 
could be automated using existing technology. That 
translates into approximately 13 hours per week 
that teachers could redirect toward activities that 
lead to higher student outcomes and higher teacher 
satisfaction. In short, our research suggests that 
existing technology can help teachers reallocate 20 
to 40 percent of their time to activities that support 
student learning. 

Further advances in technology could push this 
number higher and result in changes to classroom 
structure and learning modalities, but are unlikely to 
displace teachers in the foreseeable future. Many 
of the attributes that make good teachers great 
are the very things that AI or other technology fails 
to emulate: inspiring students, building positive 
school and class climates, resolving conflicts, 
creating connection and belonging, seeing the 
world from the perspective of individual students, 
and mentoring and coaching students. These things 
represent the heart of a teacher’s work and cannot—
and should not—be automated. 

Make no mistake, the value of a good education 
starts early and lasts a lifetime. Research suggests 
that simply having an effective kindergarten teacher 
can affect the likelihood of a student completing 
college thus boosting their lifetime earnings by 
about $320,000.7 Technology, when used correctly, 
can facilitate good teaching, but it will never replace 
teachers. In the remainder of this article, we will 
outline how teachers spend their time today, how 
technology can help to save teacher time, and where 
that additional time might go. Note that we are 
intentionally focused on the impact of technology 
on teacher time. In future articles we will address its 
broader impact on student learning.

1	McKinsey Global Teacher and Student Survey. Average of Canada, Singapore, United Kingdom, and United States in 2017.
2	TALIS 2018 Results: Teachers and School Leaders as Lifelong Learners, volume 1, Paris, France: OECD Publishing, 2019. Comparison of 2013  
	 and 2018 total working hours for teachers in the United States.
3	Desiree Carver-Thomas and Linda Darling-Hammond, “Teacher turnover: Why it matters and what we can do about it,” Learning Policy  
	 Institute, August 16, 2017, learningpolicyinstitute.org. Note that the turnover in Title I schools is 16 percent, which is 50 percent greater than  
	 that in non–Title I schools. It is even higher for teachers with three or fewer years of experience, at 28 percent.
4	Teachers and workload, National Education Union, March 2018.
5	“Is education obsolete? Sugata Mitra at the MIT Media Lab,” MIT Center for Civic Media, May 16, 2012, civic.mit.edu; John von Radowitz,  
	 “Intelligent machines will replace teachers within 10 years, leading public school headteacher predicts,” Independent, September 11, 2017,  
	 independent.co.uk. 
6	Parul Batra, Jacques Bughin, Michael Chui, Ryan Ko, Susan Lund, James Manyika, Saurabh Sanghvi, and Jonathan Woetzel, Jobs lost, jobs  
	 gained: What the future of work will mean for jobs, skills, and wages, McKinsey Global Institute, November 2017, McKinsey.com.
7	Raj Chetty et al., “$320,000 kindergarten teachers,” Phi Delta Kappan, November 2010, Volume 92, Number 3, pp. 22–5, journals.sagepub.com.
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How teachers spend their time 
To understand how teachers are spending their 
time today and how that might change in a more 
automated world, we surveyed more than 2,000 
teachers in four countries with high adoption rates 
for education technology: Canada, Singapore, 
the United Kingdom, and the United States.8 We 
asked teachers how much time they spend on 37 
core activities, from lesson planning to teaching to 
grading to maintaining student records. 

We asked where teachers would like to spend more 
and less time. We asked what technologies teachers 
and students were currently using in the classroom 
to discover new content, practice skills, and provide 

feedback. Finally, we asked what was working 
well and where they faced challenges, both in the 
application of technology and more broadly across 
their role as teacher. Our findings were unequivocal: 
teachers, across the board, were spending less time in 
direct instruction and engagement than in preparation, 
evaluation, and administrative duties (Exhibit 1).

How technology can aid teachers
Once we understood how teachers spend their 
time, we evaluated automation potential across 
each activity, based on an evaluation of existing 
technology and expert interviews. We concluded 
that the areas with the biggest potential for 

Exhibit 1

Article type and Year
Article Title
Exhibit X of X

Teachers work about 50 hours a week, spending less than half of the time in direct interaction 
with students.

Activity composition of teacher working hours, number of hours

1  1 Average for respondents in Canada, Singapore, United Kingdom, and United States.
² Includes a small “other” category.
  Source: McKinsey Global Teacher and Student Survey

Preparation 10.5 Student instruction
and engagement

 16.5

Student coaching
and advisement 4.5

Student
behavioral-,
social-, and

emotional-skill
development

 3.5

Administration² 5.0 

Professional
development 3.0 

Evaluation and
feedback 6.5 

average hours¹ of
working time per week for a 

teacher

50
of time is in direct 
interaction with 
students

only

49%

8	Teachers surveyed by country: 501 in Canada, 134 in Singapore, 509 in the United Kingdom, and 1,028 in the United States.
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automation are preparation, administration, 
evaluation, and feedback. Conversely, actual 
instruction, engagement, coaching, and advising are 
more immune to automation (Exhibit 2).

Where to save time with technology
The area with the biggest automation potential is one 
that teachers deal with before they even get to the 
classroom: preparation. Across the four countries 
we studied, teachers spend an average of 11 hours 
a week in preparation activities. We estimate that 
effective use of technology could cut the time to just 
six hours. Even if teachers spend the same amount 
of time preparing, technology could make that time 
more effective, helping them come up with even 
better lesson plans and approaches. For example, 
several software providers offer mathematics 
packages to help teachers assess the current level 
of their students’ understanding, group students 

according to learning needs, and suggest lesson 
plans, materials, and problem sets for each group. 
In other subjects, collaboration platforms enable 
teachers to search and find relevant materials posted 
by other teachers or administrators.

Technology has the least potential to save teacher 
time in areas where teachers are directly engaging 
with students: direct instruction and engagement, 
coaching and advisement, and behavioral-, social-, 
and emotional-skill development. It is worth pausing 
here for a moment to note that we are not denying 
that technology will change the student experience 
of learning, although we would recommend caution 
and measured expectations. 

While controlled pilot studies have shown 
improvements in student learning from technology-
rich, personalized blended learning,9 these 
improvements have not yet been realized on a large 

Exhibit 2

Article type and Year
Article Title
Exhibit X of X

Technology can help teachers reallocate 20 to 30 percent of their time toward activities that 
support student learning.

Potential for time reallocation, number of hours per week¹

1 Figures may not sum, because of rounding. Average for respondents in Canada, Singapore, United Kingdom, and United States.
2 Includes a small “other” category.
  Source: McKinsey Global Teacher and Student Survey
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9	John F. Pane et al., “How does personalized learning affect student achievement?,” RAND, 2017, rand.org.
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scale. The most recent Program for International 
Student Assessment scores suggest that, globally, 
students who use tablets, laptops, and e-readers in 
the classroom are performing worse than those who 
do not.10 Why the disconnect? 

Our hypothesis is that implementing technology 
in the classroom at scale is hard. Just providing 
hardware is easy. Integrating effective software 
that links to student-learning goals within the 
curriculum—and training teachers on how to adapt 
to it—is difficult. This underscores why we believe 
that technology in the classroom is not going to 
save much direct instructional time. To improve 
student outcomes, the teacher still needs to be in 
the classroom, but their role will shift from instructor 
to facilitator and coach. For example, some teachers 
are using flipped learning in their classrooms. 
Instead of teaching a concept in the classroom and 
then having students go home to practice it, they 
assign self-paced videos as homework to give the 
basic instruction and then have students practice 
in the classroom, where the teacher can provide 
support and fill gaps in understanding.

Evaluation and feedback complete the teaching 
loop. As teachers understand what their students 
know and can do, they can then prepare for the 
next lesson. Technology has already helped 
here—for example, computer grading of multiple-
choice questions was possible long before AI 
and is particularly penetrated in math instruction. 
More is possible. Advances in natural-language 
processing make it possible for computers to 
assess and give detailed, formative feedback 
across long-form answers in all subject areas. For 
example, writing software can look at trends in 
writing across multiple essays to provide targeted 
student feedback that teachers can review and 
tailor. Combined, these technologies could save 
three of the current six hours a week that teachers 
spend on evaluation and feedback.

Finally, administration is a bugbear of teachers 
globally. After all, who prefers filling out paperwork 
to interacting with children? Good news is on the 
horizon. Automation could reduce the amount of time 
teachers spend on administrative responsibilities—
down from five to just three hours per week. Software 
can automatically fill out forms (or provide menus 
of potential responses); maintain inventories of 
materials, equipment, and products; and even 
automatically order replacements.

Where the time will go
What will teachers do with the additional 13 hours 
a week saved by the application of technology? 
Some of this time, hopefully, will be given back to 
teachers themselves—to spend time with their 
families and their communities—thus increasing the 
attractiveness of teaching as a profession.

Much of the time saved, however, can be plowed 
back into improving education through more 
personalized learning and more direct coaching and 
mentoring. In our survey, about a third of teachers 
said that they wanted to personalize learning but 
did not feel that they were doing so effectively at 
present. Their biggest barriers: time, resources, 
materials, and technology (Exhibit 3). Automation 
can help with all of these. Even when teachers 
believed that they were already providing tailored 
materials— and personalized feedback—to students, 
students often disagreed. While 60 percent of the 
teachers surveyed believed that their feedback was 
personalized to each student, only 44 percent of the 
students surveyed felt the same way.

Additional time can also help support social–
emotional learning and the development of the 
21st-century skills that will be necessary to thrive 
in an increasingly automated workplace. It will 
enable teachers to foster one-on-one relationships 
with students, encourage self-regulation and 
perseverance, and help students collaborate 

10 Etienne Denoël, Emma Dorn, Andrew Goodman, Jussi Hiltunen, Marc Krawitz, and Mona Mourshed, “Drivers of student performance: Insights  
	  for Europe,” November 2017, McKinsey.com. The full report is based on Program for Student Assessment data from 2015.
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with each other. Research shows that strong 
relationships with teachers promote student 
learning and well-being, especially for students 
from low-income families.11 Automation within the 
teaching profession could thus be a catalyst in 
reducing educational inequalities. 

Finally, teachers could spend more time 
collaborating with each other. More time for 
collaboration should translate into better outcomes 
for students. International comparative studies 
show that high-performing school systems double 
down on peer coaching and collaborative lesson 

planning.12 These practices can support teachers in 
improving and developing their craft.13 For example, 
the leerkRACHT Foundation in the Netherlands 
has introduced peer collaboration into 10 percent 
of Dutch schools, with 80 percent of teachers 
reporting improvement in student learning. 

How to make it happen
All of this begs a question: How will we capture the 
promise of technology in our schools? The good 
news is that this is not about technology we have 
not yet invented. It will not require AI systems that 

Exhibit 3

Article type and Year
Article Title
Exhibit X of X

The most important barrier to providing personalized learning is time.
Top barriers to providing personalized learning, % of teachers identifying area as a primary barrier

Source: McKinsey Global Teacher and Student Survey

Not enough time or �exible time

Not enough money

No curriculum or materials

No technology or infrastructure

Limited by instructional model or system

No training in personalized learning
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27
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28
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26

23

69

41

29

18

17

11

70

33

36

22

27

13

69

36

33

22

24

13

11 Desiree W. Murray et al., Self-regulation and toxic stress: Foundations for understanding self-regulation from an applied developmental  
	  perspective, Office of Planning, Research & Evaluation, February 13, 2015, acf.hhs.gov.
12 Andreas Schleicher, “Teaching Excellence through Professional Learning and Policy Reform: Lessons from around the World,” Paris, France:  
	  OECD Publishing, 2016. 
13 Peter Goss, “Towards an adaptive education system in Australia,” Grattan Institute, November 26, 2017, grattan.edu.au.
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pass the Turing test. To the contrary, achieving 
these savings in teacher time is mostly about 
adoption of existing education technology. Just 
bringing the average school to the level of the best 
would have a huge impact.

This, however, is no small task. It will require 
commitment across a broad range of stakeholders, 
including governments, school leaders, technology 
companies, and, of course, teachers and learners 
themselves. Four imperatives stand out as schools 
move to adopt technology wisely: target investment, 
start with easy solutions, share what is working, and 
build teacher and school-leader capacity to harness 
technology effectively. 

The schools that are currently best in applying 
technology to save teacher time have often been 
able to access more funding than the average 
school. Democratizing these gains will entail 
increased investment in every school, especially 
those that are currently under-resourced. As 
investment increases, it will be critical to target it 
to the areas that can most effectively save teacher 
time and improve student outcomes (rather than to 
flashy but ineffective hardware).

Starting with easy solutions will provide early 
momentum. Proven technology that can replace 
simple administrative tasks or simple evaluative 
tools for formative testing can immediately provide 
teachers with respite, whetting their appetite for 
more holistic solutions. 

Part of the problems that schools face today is the 
myriad of competing solutions, some of which are 

fantastic, but many of which promise great things 
but deliver little. Sharing what is working—and what 
is not working—is therefore critical. Neutral arbiters 
bringing objective and rigorous performance data, 
similar to the service that EdReports.org provides 
on curriculum, are necessary in the education-
technology space. It will also be necessary to make 
best-practice solutions available to teachers at all 
types of schools and school systems.

Finally, building the capacity of teachers and school 
leaders to harness technology effectively will 
ensure maximum gains in not only saving teacher 
time but also improving student outcomes. Districts 
and schools need to balance introducing new 
technologies with fully integrating existing ones 
into the curriculum and teachers’ professional 
development. Districts need to use accepted, widely 
adopted tools for consistency. However, teachers 
should have the freedom to pilot alternatives, and 
they should have a strong voice in deciding which 
tools are working in the classroom and should roll 
out districtwide. Technology companies, too, need 
to be better in including the voice of the teacher 
when guiding product development.

If these four imperatives are met, then we are hopeful 
that automation will be a boon and not a bane for 
teachers. Ten years from now, with the support of a 
range of education technologies, teachers should 
have more time for themselves—and more time for 
their students. They can pour that time into improving 
student outcomes and preparing students for a more 
challenging and automated workforce.
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