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LEARNING TO TEACH BY LEARNING TO LEARN

Vesall Nourani
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TaeE WoRrk OF A TEACHER IN UGANDA

* Overflowing Classroom
* No Textbooks

¢ Administrative pressure
© Assess learning

° Manage students

° Engage with parents/community...
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TaeE WoRrk OF A TEACHER IN UGANDA

¢ Overflowing Classroom
* No Textbooks

¢ Administrative pressure
© Assess learning

° Manage students

° Engage with parents/community...

* Teacher Response

® Draw from own experience from system that equates memorization with
learning.

® “You can only teach the way in which you were taught”
i
Hierarchical, “Top-down,” pedagogy
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IMPROVING THE QUALITY ofr EpucaTioN

* Poor pedagogy =[fadtor for poor learning outcomes
* Policy Response: Invest in Teacher Development

© Despite large investments (7 $1 Billion USD), most professional
training of teachers does not improve student outcomes (Loyatka etat, 2019;

Akyeampong et. al, 2023)
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Improving the Quality of Education

Poor pedagogy =) factor for poor learning outcomes

Policy Response: Invest in Teacher Development
Despite large investments (7 $1 Billion USD), most professional
training of teachers does not improve student outcomes (oyaikaetal., 2019;

Akyeampong et. al, 2023)

With the exception of Structured Pedagogy

(e.g. Banerjee et al., 2010; Banerjee et al., 2007; Piper et al., 2014; Muralidharan et al., 2019; Bando et al., 2019)

A package that includes structured lesson plans, learning

materials, and ongoing teacher support

In the extreme, this is a minute-by-minute scripted lesson plan
(Graylobe et. al, 2022)

Implicitly assumes added structure can minimize risk of learning
loss due to teacher constraints.
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In contrast, today's talk suggests a path for harnessing vastly

underestimated teacher capacity through general skills training.

By learning to learn, teachers learn how to teach.
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Learning to Teach by Learning to Learn

In contrast, today's talk suggests a path for harnessing vastly
underestimated teacher capacity through general skills training.

By learning to learn, teachers learn how to teach.

Questions:
Methods:

Intervention:
Setting:

(Can TPD in which teacher learn how to learn (produce )
@nowledge) improve student outcomes?ylf yes, how?

(Randomized evaluation) across 35 schools over 2 years.
Small-group semi-structured interviews with 32 teachers and 9 tutors

Use of Preparation for Social Action curriculum.
Rural Primary Schools in Eastern Uganda (Jinja District).

Papers: (Cearning to Teach by Learning to Learn)with Nava Asharf and Abhvit Banerjee

Transformative TPD  with Erin Murphy-Graham, Sarah Kabay, & Joseph Lample
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Learning to Teach by Learning to Learn

In contrast, today's talk suggests a path for harnessing vastly
underestimated teacher capacity through general skills training.

By learning to learn, teachers learn how to teach.

Questions: Can TPD in which teacher learn how to learn (produce
knowledge) improve student outcomes?

Methods: Randomized evaluation) across 35 schools over 2 years.
(Small-group semi-structured interviews )with 32 teachers and 9 tutors

Intervention: Use of Preparation for Social Action curriculum.
Setting: Rural Primary Schools in Eastern Uganda (Jinja District).

Papers: (Cearning to Teach by Learning to Learn)with Nava Asharf and Abhvit Banerjee

Transformative TPD ) with Erin Murphy-Graham, Sarah Kabay, & Joseph Lample
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Randomizing Schools into Treatment

Pairwise Treatment

Pair 1 Control Schooll X X Yy Yy Yy Yy X Yy X
Treated School2 Yy Y X X yV Yy YV Yy VY

Pair 2 Treated School3 Yy Yy X X Yy X X X X
Control School4 X X X X Yy YV Yy X X

Pair 17 Treated School33 Yy Yy X X Yy X X X X
Control School34 YV Yy X Yy Yy Yy Yy X X

Pair 18 Treated School35 X Yy X X Yy Yy VY

YX 2018 Training YX 2019 Training Y X Other teachers

4/39
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Nourani, Ashraf, Banerjee (2025)

A Promising Approach Learning to Learn Teacher Development Program

(A) 2019 Primary Leaving Exam (PLE) Pass Rate

L (B) 2019 Distribution of Standardized PLE Score
(Division Il and better)

Source: Data purchased from the Uganda National Examination Bureau and Matched with Treatment Status of Schools.
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Headline Results

Effects Persist in the Long Run

Source: Household Census data collected in 2022.
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Cost-Effectiveness

More cost-effective than other approaches studied

A $100 investment increases high quality years of schooling by
close to 10 years.

Mean of Log LAYS

Source: Calculations in Blue from Angrist et. al (2020)



Existing Evidence The Intervention More Evidence Scaling Teacher Change Ugandan Context Conclusion References

The Intervention
Curriculum Adapting PSA and DSA

FUNDAEC (Colombia) developing curriculum since 1974.
Raises capacity to integrate scienti ¢ and traditional knowledge
through action-research in rural communities.

2000's: South-to-South transfer to Africa, including Uganda.
2015, Kimanya Ngeyo Foundation CPD adaptation.

Two curricula used in the teacher development program:
Preparation for Social Action (PSA)
Discourse on Social Action (DSA)

One cohort of 40 teacher per year over 2 years.

Early Feb Early May  Late May Late Aug Mid Sep Early Dec
Module 1 Module 2 Module 3

T T T

Re ection & Accompaniment by Tutors during School Term

8/39
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Learning to Learn Teacher Development Program

Let's watch a video of teachers and tutors.
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Curriculum

Module 1

Module 2

Module 3
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Curriculum

Module 1

Module 2

Module 3

)
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Heating and Cooling of Matter



Existing Evidence The Intervention More Evidence Scaling Teacher Change Ugandan Context Conclusion References 12/39

Heating and Cooling of Matter

Science studies changes
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Heating and Cooling of Matter

Science studies changes
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Heating and Cooling of Matter

Changes as Events and Processes
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Heating and Cooling of Matter

Changes as Events and Processes
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Heating and Cooling of Matter

Questions to learn about processes



Existing Evidence The Intervention More Evidence Scaling Teacher Change Ugandan Context Conclusion References 14/39

Heating and Cooling of Matter

Questions to learn about processes
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Heating and Cooling of Matter

In the rest of the unit, participants explore basic scienti ¢
concepts as applied to a single process: The Heating and Cooling
of Matter

Observation

Temperature

Heat

Force

Pressure

Variables that Determine the State of a Gas

Change of Phase

Particles

Models and Theories
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Heating and Cooling of Matter

In the rest of the unit, participants explore basic scienti ¢
concepts as applied to a single process: The Heating and Cooling
of Matter

Observation

Heat

Force

Pressure

Variables that Determine the State of a Gas
Change of Phase

Particles

Models and Theories
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Heating and Cooling of Matter

Temperature
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Heating and Cooling of Matter

Temperature

Does the temperature of soil increase or decrease with depth?

At approximately what time of day is the surface temperature of the soil the
greatest?

By how much does the air temperature di er from the surface temperature of the
soil in the morning? At midday?

How does air temperature a ect the temperature of the soil at, say, a depth of 20
cm?
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Heating and Cooling of Matter

In the rest of the unit, participants explore basic scienti ¢
concepts as applied to a single process: The Heating and Cooling
of Matter

Observation

Temperature

Heat

Force

Pressure

Variables that Determine the State of a Gas

Particles
Models and Theories
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CurriCULUM

Mobute 1

MobULE 2

MobuLe 3
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To DEescriBE THE WORLD
- Reflections on the Condition of Children in Today's World

Children are the greatest treasure that society possesses; it is in them that we find
the promise of the future. Why is it then that in today’s world so many children face
such cruel fates? Why should millions and millions of children, whether living in
conditions of wealth or in poverty, find themselves alienated from their parents and
their communities? How can children be recruited as soldiers, exploited as laborers, sold
into virtual slavery or forced into prostitution? The picture, of course, is not so
discouraging everywhere. There are also millions of children who enpy ﬂ\c warmth of
loving families, teachers, and friends. Yet there is no question that an
of children throughout the world need to be protected from dangers lhal no child
should have to face.

As you begin to work in an area of service that has to do with the education of
children, you need to reflect a great deal on the conditions of children in your
microregion, particularly those in your own communities. What does the future have in
store for them? What kinds of opportunities will and will not be open to them? What are
the challenges they will be required to face in their lifetime? Are they being prepared to
live fruitful lives as youth and adults and to contribute to the progress of the
community? What importance is given to their education? These are only a few of the
questions you need to consider as you try to formulate an image of the conditions in
which the children in your ities exist. Maintaining such an image in mind will
assist you greatly as you think of ways to serve them throughout the years.

In this connection, you may find it useful on occasion to carry out certain activities
based on your reflections on the conditions of children in your ities. There is a
great deal of wisdom among every people as to how children should be nurtured.
Unfortunately, there are also practices that cause harm to children as they grow up. As a
first activity of this unit, then, you are each d to identify a ber of elderly
members of the community who are also grandpam'n!s and ask them to share with you

The Desire to Serve 9
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CurriCULUM

Mobute 1

MobuLE 2

MobuLe 3
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PranTtiING CrOPS

Factors That Determine
Crop Production

For Roberto there is no better place in the world than his grandmother’s farm. This is
where he was born and raised. When he was twelve, his family moved to a nearby town
where Roberto had the opportunity to attend secondary school. He often returned during
his holidays to help out on the farm. After graduating last year, he accepted his grand-
mother’s invitation to move back to the farm and help her run it. Ever since he got back,
he has been wondering why so many farmers in his area keep getting low yields from their
fields. Working on the farm has created in him a desire to understand more about crop
production. One day, while visiting his friend Miguel, who cofnes home every weekend
from university, Roberto decides to raise the question of the poor harvests.

Roberto: Miguel, you are studying agriculture; I have been meaning to ask you some-
thing. You probably know that many of the farmers in our village have had bad luck again
this year. Our yields were low, and some crops failed altogether. My grandmother says
things seem to be getting worse. Do you have any idea why this is happening?

Miguel: You know, Roberto, some people think that the si i isag
tion of luck, so they don’t invest much in their fields. They plant some seeds, do a few
necessary chores, and hope they will be lucky. But you and I both know how hard you
have to work between the planting and the harvest.

Roberto: Sure, you have to fertilize, weed, irrigate and protect your crops from harm-
ful insects and disease.
Miguel: Right. You have to doall these things if you want
yield. Living.

ordertodevelop. But of course you have tostart with good %A\KM
ced Kind
3

mine the size of the harvest: genetic factors and
environmental factors.

y ot o
Miguel finds a pen and paper, drawsa | SAvivowmenta]| (&
diagram, and hands it to Roberto. Factors | Factors |

Roberto looks at the diagram: What are “genetic factors”?

Miguel: Well, let's take an example. Suppose you planted two different varieties of a
bean in good soil on two halves of the same field. You provide the same care for both, but
one half of the field produces a lot more than the other. Which plot would you take seed
from for the next year?

Roberto: The one with the higher yield, of course. But what does that have to do with
“genetic factors”?

Miguel: Well, when
of plants or animals that are passed from one generation to the next. The reason they are
called “genetic” is because they are determined by the genes the organism inherits from
its parents. You take your seed from those plants that
P! b h 8
Miguel takes up the paper and pen again and

plains.

Miguel: Every living thing is made of cells.
This is a plant cell. Inside the cell there is a part
called the nucleus, and inside the nucleus there
are small structures called chromosomes. Different
plants have different numbers of chromosomes;
maize has 20 and wheat has 28.

He hands the drawing to Roberto, who
inspects it

Roberto: And what do cells and chromo-

somes have to do with inheritance?
Miguel: Okay, let's look more closely at 1
a chromosome. 3“ ¢
He begins to draw again.
Miguel: If we magnify a chromosome
it looks something like a funny “H”. If we
could get even closer, we would see that it
is made up of tiny strands coiled around
and around. Scctions of these strands are VA
known as genes.
Roberto takes the drawing and studies
o

it while nguel continues talking.

Miguel: The genes determine the traits (J.'WWS
that the organism will have. In plants, for
example, they determine things like the number and shape of the leaves, the height of the
stem and the size of the seeds. How much a certain variety will yield depends on charac-
teristics like these.

22/39



ExistinG EviDENce  THE INTERVENTION MoRE EViDENCE - ScALING TeacHER CHANGE  UGANDAN CoNTExT CONCLUSION REFERENCES 23/39

PSA-PrLanTING CROPS
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PSA-PrLanTING CROPS

® After introducing additional factors through a
grandmother character

“Examine those tables again. Discuss among
yourselves the social, economic, or cultural
factors that might affect production on small
farms and that influence farmers’ choice.”
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CurricurLuMm — DSA —

Mobute 1

MobDULE 2

MobuLE 3
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Discourse oN Social ActioN — EpucaTioN

Concepts and
Information

ding helped you think about of objects of ol
lications for the educational process vou are pursuing. In doing 50, vou may
have realized that there is a distinction between ackicving understanding and
assimilating information. The following reading explores this idea in some detail

The most fundamental element of the universe of objects of understanding is a mental
entity we call a concept. Not every object of understanding is, of course, a concept, but
even those that are not have concepts closely associated with them. In physics, for
example, there are numerous concepts, such as the concepts of mass, force, and gravi
‘which by themselves constitute objects of understanding. In ecology we deal with
concepts such as ccosystem, ecological balance, and interconnectodness. Economists use
concepts such as economic growth and the production function. In religious discourse
one reflects on the concept of God as an unknowable Essence and the concept of Divine
Revelation. These are all examples of concepts that are themselves objects of
understanding. When we say we wish to understand someone’s feelings, however, our
object of understanding is not a concept. Yet, associated with any feeling is a
corresponding concept, without which we cannot achieve the desired understanding.
Desperation, for example, is a foeling, But Mhlkoﬂ\emcplnldup&rwhmhm
need to grasp I we are the feclings

A prevalent shostcoming of today’s educational systems is that the distinction

become blurred. This

is probably one of the greatest causes of the superficiality that is afflicting education
everywhere. To clarify the distinction between information and conoepts let us consider
an example.

Suppose you wish to help a group of friends, all secondary school students,
understand Newton's law of gravitation. To begin, you would presumably make a
statement such as this:

Every particle in the universe attracts every other particle through a
spocial force called the gravitational force. Newton discovered that the
magnitude of this force is proportional to the mass of each particle and



ExistiNG EVIDENCE  THE INTERVENTION MORE EVIDENCE  SCALING TEACHER CHANGE

UcANDAN CoNTEXT CONCLUSION REFERENCES
TeacHER CHANGE

A NoN-LINEAR ProcEss FUELED BY REFLECTION ON EXPERIENCE & ACTION

° Qualitative study with Kabay, Lample and Murphy-Graham.

* Consistent with Darling-Hammond (2017) and Clarke & Hollingsworth (2002)
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TeacHER CHANGE

A NonN-LiNEAR ProcEess FUELED BY REFLECTION ON EXPERIENCE & ACTION
° Qualitative study with Kabay, Lample and Murphy-Graham.
° Consistent with Darling-Hammond (2017) and Clarke & Hollingsworth (2002).

r1>TaU

< o g Pz/n& . . .
Teacher S “One thing I loved about it, which my
\’ colleagues didn’t like at the beginning, is, there

is no direct solution. You look for your own
Xy |:>

Reflection solutions. So as you discuss, you discover, you
create your own solutions.”

enence
Qj»\)

“...They design it in such a way that they will
not allow one person to monopolize the
discussion, sort of academic bullying others.
They organize it in such a way that each is given
an opportunity... eventually by the end of the
training you will have developed that
confidence and comfort.”
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TeacHER CHANGE

A NonN-LINEAR ProcEss FUELED BY REFLECTION ON EXPERIENCE & AcCTION
° Qualitative study with Kabay, Lample and Murphy-Graham.
° Consistent with Darling-Hammond (2017) and Clarke & Hollingsworth (2002).

“How does this program help... think more
deeply about the role that education has in their

&
A .
F ‘ individual lives, but also the lives of the
Xy |:> 3 Reflection community? [W]hen Ilook at the purpose of the
S program... it really raises this quest for one to
?/‘_ N/
"

think about the way their own capacity is
growing.”

“I would describe it as a program which would make someone, first of all, understand
the world, understand the responsibilities that he has in the world. For example, look at
pollution. We are the people who are supposed to teach the learners. These people in
the world, they are polluting but they don’t even know what they are doing. When
someone looks at this world, he thinks it is a big thing. He doesn’t know that to save this
world, it begins with you, and it begins with me. They think somebody else will do it. So
when you go through this training, it gives you now the responsibility of, first of all,
saving your life, the world and saving humanity. It puts it in your hands.”
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TeacHER CHANGE

A NonN-LiNEAR ProcEess FUELED BY REFLECTION ON EXPERIENCE & ACTION
° Qualitative study with Kabay, Lample and Murphy-Graham.
° Consistent with Darling-Hammond (2017) and Clarke & Hollingsworth (2002).

ayer Lo Traj,,

)> oy and pl/”@

Teacher S “There was no leader, there was no that, ‘so and
\’ so is superior.” We were all at the same level and
yearning to learn from one another. You see our
Xy |:> % @ teaching session this way, before, a learner looks
g at a teacher as the only source of knowledge. ...

3— But now here Kimanya-Ngeyo said, when you

bring an answer then the tutor will say, ‘I also
don’t know, what are our friends saying?” Then

the other one says ‘that is a good idea.” ... So,

that one paved way for everyone to be creative

and generating, researching on his own, helping
others also to research.”
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TeacHER CHANGE

A NonN-LiNEAR ProcEess FUELED BY REFLECTION ON EXPERIENCE & ACTION
° Qualitative study with Kabay, Lample and Murphy-Graham.
° Consistent with Darling-Hammond (2017) and Clarke & Hollingsworth (2002).

ayer Lo Traj,,

( oo and pl,”& ) )
Teacher L “in my class there are certain systems I learned
\/ .

from Kimanya-Ngeyo. One of them is the

reflection part of it. That every morning, every
Xy |:> % Reflection lessop, we have to reflect on what you did in the
g previous lesson, before you go on to another
&
./.

lesson. Which helps me to evaluate my learners,

to see whether they got the concepts properly or
I need to re-do the lesson...”

[Metacugnitive Reflection: How has the learning environment facilitated your Iearning?]
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TeacHER CHANGE

A NonN-LINEAR ProcEss FUELED BY REFLECTION ON EXPERIENCE & AcCTION
° Qualitative study with Kabay, Lample and Murphy-Graham.
° Consistent with Darling-Hammond (2017) and Clarke & Hollingsworth (2002).

ayer Lo Traj,,

o and 7, "&
Teacher
ECP. Change in
Practice

Q)
X |:> S| Reflection
y % ECM. Change in
)
&

Mental Models

“I think this knowledge we get here is not only in class, it is also in society. It will even
help me outside because it makes you develop a research minded approach to life.”

“Take for instance looking at the methods of teaching, some of us were like the way our
teachers taught us, it is how maybe we should also teach the learners... but when I was
there, at least I, my mindset completely changed for sure. And I was like you know, put
the learners on the fore front, let them generate their own knowledge, let them

experience it such that the contributions may be the ones you have to get and then you
pick on and see what you what to bring in.”
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Teacher Change

A Non-Linear Process Fueled by Reflection on Experience & Action
Qualitative study with Kabay, Lample and Murphy-Graham.
Consistent with Darling-Hammond (2017) and Clarke & Hollingsworth (2002).

Empowered
Teacher

EEO. Improved Ed.
Outcomes X y

Teacher

ECP. Change in
Practice
y ECM. Change in
& Mental Models

Let's go back to the Randomized Controlled Trial to see how the
empowered teacher further enhances student outcomes.

[



Existing Evidence The Intervention More Evidence Scaling Teacher Change Ugandan Context Conclusion References 27139

Measuring Student Scientific Competencies

Judge's Rubrik: One-to-One Map with NCDC Competencies

National Curriculum Development Center
(NCDC) P6 Competencies

12 Measures Across Five Categories:

1
2
3
4

5

Framing the problem,

Designing the Experiment,
Avrticulating and Testing a Hypothesis
Measuring Outcomes

Articulating Independently.

Example (Category 3): The students had a clearly
articulated hypothesis.

1

5

| had no idea what hypothesis the students were
testing.

The students mentioned a hypothesis, but it was
not clear.

10 The students mentioned a very clear hypothesis.
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Science Show Result

Competency Categories
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TEACHER AS RESEARCHER

Resutrs
<
o
=4
2 8
Outcome Variable: Knowledge of Student  Teacher Network @
S &
Treatment (ITT) 0101 027 <
(003) 011) 8 o
Ho:ITT =0 & 1o I]
p value [0 00]** [0 02]** = e
RI p value [0 06]* [0 14] ’ A ’
BH Critical p value (5%) [0 05] [0 05]
Pair FE Yes Yes Knowledge of Student
Enum FE Yes No 3
Grade FE No No o
3 o
Source of Data Stud. + Teach. Survey  Teacher Network E 5
Unit of Observation P6 Teachers Teacher Dyads n 3
Range of Outcome Variable [0,1] {0,1,2,3} k]
Control School Mean 062 180 E R
o
Clusters 29 29 g =
Observations 95 1,466 o 5 : 5 3
Estimator Tobit OLS

Teacher Learning Network
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ApbDITIONAL RESULTS

IN PaPER

© Student Learning

Effects on higher order learning (critical thinking, etc.)
Improved student inquisitiveness and engagement
Long-Run Improvements

® Extensive Margin: higher enrollment in secondary

¢ Intensive Margin: higher performance in secondary

® Reduction in gender enrollment gap

® Teachers

Active learning pedagogy — e.g., more time spent on school
garden plots and outside of school settings.

Teachers are more sympathetic and less adversarial

Teachers are more inquisitive

Teachers are more inclined towards attitudes of gender-equality.
Teachers use language more precisely.
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“LEARNING TO LEARN” IN SECONDARY SCHOOLS

Link  No-Link
Groupl X X X X
Group2 X

S~

A Network of Peer Teacher Collaborators in a School

Research Question: For which group of teachers does the training
have the largest effect?
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“LEARNING TO LEARN” IN SECONDARY SCHOOLS

Link No-Link XﬁLX

Groupl X X
Group2

A Network of Peer Teacher Collaborators in a School

Research Question: For which group of teachers does the training
have the largest effect?
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“LEARNING TO LEARN” IN SECONDARY SCHOOLS

Link No-Link X
Group 1 X X y
Group 2 X
X

A Network of Peer Teacher Collaborators in a School

Research Question: For which group of teachers does the training
have the largest effect?
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THE PROBLEM OF SCALE

* Can we devise arrangements that produce “empowered
teachers” at scale?
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THE PROBLEM OF SCALE

* Can we devise arrangements that produce “empowered
teachers” at scale?

* Consider existing programs that scale successfully —

® Replication and adoption of successful techniques

® TARL: technique placing students in groups.
® “Structured Pedagogy” extreme: tell teachers what to say.
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SteP 1: AcTiON-RESEARCH LEARNING

From CHANGE IN TECHNIQUE TO SUSTAINABLE CONTINUOUS PROFESSIONAL DEVELOPMENT
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SteP 1: AcTiON-RESEARCH LEARNING
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TowarDs A CULTURE OF LEARNING

1. ACTION-REFLECTION
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TowaRrDs A CULTURE OF LEARNING

1. AcTion-RerLECTION — Q. COLLECTIVE LEARNING
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