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The Learning Crisis

Quality of Teaching is a Key Barrier

• Teaching quality is crucial to improving student learning.
• But often, pedagogy based in rote learning of facts.
• Unfortunately, available evidence suggests general-skills

teacher training does not improve desired outcomes
(World Bank, 2020)

• Structured pedagogy improves learning outcomes.
• Nevertheless, teacher “degrees of freedom” may matter

when teaching “21st century” skills like critical
thinking/inquiry, scientific thinking, etc.

• We need to find effective approaches of improving
teacher quality.
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This Paper

Increasing the Quality of Teaching

Research Question
• Does a Novel Approach to Teacher Training Improve

Teaching Quality?
• Yes — Learn to Teach by Learning to Learn

Approach
• Partner org. trains in-service teachers to be producers of

knowledge
• Posing sharp questions, using precise language to

describe, framing specific hypotheses, using evidence
and data from everyday life

• RCT of the teacher training program in Uganda
• Trained 40% of teachers in treated schools after 2 years
• Focus on Upper Primary (UP).
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Research Design
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Dramatic Results

Staking a Claim for General Skills In-service Teacher Training

(A) Primary Leaving Exam (PLE) Pass Rate (B) Distribution of Standardized PLE Score

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

Curriculum — Preparation for Social Action

• Curriculum in development since mid-1970’s by
FUNDAEC (Colombia).

• A tutorial program in rural secondary education that
applied scientific capabilities to investigation of
community processes.

• Scaled in Colombia from 1980 - 2000s
• Scaled internationally from 2000s on (Uganda in 2007)

• 2015: Kimanya Ngeyo re-invention
• Used curriculum to design a teacher training.

Early Feb Early May Late May Late Aug Mid Sep Early Dec

Intense T1 Intense T2 Intense T3

T1 visits T2 visits T3 visits



6/20

1) Learning to Learn

Example: Conceptual Learning — Shape

• Teachers are asked to make
shapes out of clay. Then, they
try to describe these objects for
30 minutes.

• Teacher: “This is a cube”
• Tutor: “Really? I see some dents in that shape. How would you

explain it more precisely?
• Eventually recognize that prior knowledge determines our ability to

describe new objects.
• Simple shapes are used to describe new and increasingly

complex shapes.
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2) Learning to Teach

Example: Conceptual Learning — Shape

• Metacognitive Analysis: How did experience affect thinking?
• What elements of pedagogy are connected to thinking?

• The approach develops 1) power of expression and 2) deep
understanding of the concept of shape

• Some conditions of the teacher:
• Teacher does not assume an answer, but asks questions
• Has an orientation of humility
• Is open to data and refinement of ideas, etc.

• Similar exercises develop and analyze pedagogy around:
• scientific thinking, exploratory learning, critical thinking,

problem-posing, information assimilation, etc.
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Predictions

Pre-specified Analysis

• Baseline pedagogy — “Banking” (Freire, 1970)
• Teacher changes pedagogy

• Classroom Predictions: Students more engaged, Ask
more questions, Spend time on concepts relevant to
home life

• Teacher Predicions: Teachers more sympathetic and
learn about students and learn from colleagues.

• Student learning improves along multiple
dimensions

• Improvements in: standardized tests, scientific
competencies, critical thinking, creativity

• Community: parent attitudes, practical knowledge
at home, etc.

Upstream

Downstream
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Data

Balance Test and Measurement Instruments

Statistics Summary Statistics Balance Tests

Control Treated

Mean Sd Mean Sd 𝛽 p value

School Characteristics
Gov vs. Private 0.43 0.51 0.53 0.52 0.15 0.67
N Teachers 11.79 2.42 14.53 4.84 0.02 0.83
Percent P6 and P7 Teachers 0.45 0.07 0.41 0.08 -0.45 0.79
Percent Teachers Have Diploma 0.27 0.24 0.20 0.21 -0.10 0.91
Percent Any In-Service Training < 2017 0.22 0.18 0.20 0.19 -0.17 0.78
Enrolment 487.64 268.35 550.73 314.01 0.00 0.73
Pupil-Teacher Ratio 40.12 17.21 36.41 12.43 -0.01 0.71

Joint Balance Test (OLS Specification) F Score (p value) 1.74 (0.14)
Clusters 29

• Other instruments include: Teacher survey, classroom
observation, PLE results, Student Survey, Student
Assessment, and Science Shows
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PLE

Results
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Notes: Data purchased from UNEB and standardized using control-school distribution. Robust to Multiple Hypothesis Testing.
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P6 Term 2 Science Exam

Example Questions

Source: SIPRO Mid-Term II Science Exam (2019).
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Measurement

Judge’s Rubrik: One-to-One Map with Ministry Stated Competencies

• 12 Measures Across Five Categories:
1 Framing the problem,
2 Designing the Experiment,
3 Articulating and Testing a Hypothesis
4 Measuring Outcomes
5 Articulating Independently.

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

1 I had no idea what hypothesis the students
were testing.

5 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
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Teachers are More Inquisitive

Inquisitiveness interacts with science show outcomes in treated schools

-3
-2

-1
0

1
2

Sc
ie

nc
e 

Sh
ow

 (M
ea

n)

0 .2 .4 .6 .8 1
Further Research

Control CI 90% Treated CI 90%Treated CI 90% Control CI 90%

Notes: Teacher inquisitiveness (x-axis) from teacher survey. Science outcomes from judge rubrik measures.
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Other Learning Outcomes

Results
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Notes: Source is researcher-administered assessment to P6 students and psychometric activity to measure creativity. Categorized test
questions using description in Burdett (RISE, 2017). Creativity index from Bradler, Neckermann & Warnke (2020)
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Teacher Outcomes: Pedagogy

Student Engagement in Class

Hypothesis: Pedagogy

Outcome Variable: Share of Engaged Pupils

Treatment (ITT ) 0.39∗∗∗
(0.15)

H0 : ITT = 0
p value [0.01]±±
RI p value [0.01]±±
BH Critical p value (5%) [0.02]

Pair FE Yes
Enum FE Yes
Grade FE Yes

Source of Data Classroom Observations
Unit of Observation Classroom Snapshots
Range of Outcome Variable {1,2,. . . ,6}
Control School Mean 4.41

Clusters 29
Observations 2,380
Estimator Ologit
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Notes: Classroom observations using the Stallings tool utilized to measure student engagement in class.
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Teacher Outcomes: Pedagogy

Student Questions and Corporal Punishment

Hypothesis: Pedagogy

Outcome Variable: Student Inquisitiveness Corporal Punishment

Treatment (ITT ) 0.06∗∗ −0.01
(0.03) (0.04)

H0 : ITT = 0
p value [0.02]±± [0.81]
RI p value [0.28] [0.94]
BH Critical p value (5%) [0.03] [0.05]

Pair FE Yes Yes
Enum FE Yes Yes
Source of Data Student Survey Student Survey
Unit of Observation P6 Teachers P6 Teachers
Range of Outcome Variable [0,1] [0,1]
Control School Mean 0.22 0.53

Clusters 29 29
Observations 95 95
Estimator Tobit Tobit
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Notes: Students are asked questions about their proclivity to ask questions in each of their teachers’ classes and evidence of teachers’
use of “caning.” Measure aggregated at teacher-level.
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Teacher Outcomes: Behavior/Effort

Teacher as Researcher

Teacher as Researcher

Outcome Variable: Knowledge of Student Teacher Network

Treatment (ITT ) 0.10∗∗∗ 0.27∗∗
(0.03) (0.11)

H0 : ITT = 0
p value [0.00]±± [0.02]±±
RI p value [0.06]± [0.14]
BH Critical p value (5%) [0.05] [0.05]

Pair FE Yes Yes
Enum FE Yes No
Grade FE No No

Source of Data Stud. + Teach. Survey Teacher Network
Unit of Observation P6 Teachers Teacher Dyads
Range of Outcome Variable [0,1] {0,1,2,3}
Control School Mean 0.62 1.80

Clusters 29 29
Observations 95 1,466
Estimator Tobit OLS
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Notes: First variable combines Teacher and Student survey to construct index of “correct” teacher responses regarding students’ lives.
Second variable taken from teacher survey, where a network module with 3 questions is cross-validated within teacher-pair.
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Additional Results

• Little reason to think motivation dominates increased
capacity for teaching

• Science show placebo and math score result
• No evidence of change in subjective teacher motivation
• Significant results after 2nd year of program, not 1st

(effect increasing across time as capacity grows).
• Active learning pedagogy — more time spent on school

garden plots.
• Teachers are more sympathetic and less adversarial

• Students less hungry in school.
• Teachers are more inquisitive.
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Conclusion

• A new class of teacher trainings provides teachers with general skills
with striking results on pedagogy and student learning.

• Different from structured pedagogy, which provides teachers
with scripts and targets very specific outcomes.
(Piper et al., 2014; Banerjee et al., 2017; Muralidharan et al., 2019; Bando et
al., 2019)

• A key ingredient: spend the time necessary to immerse teachers in
1 New modalities of learning as learners
2 Deep analysis of principles and analysis of pedagogy that

creates new modalities of learning
→ Together, equip teacher to consciously apply

pedagogy to suit student learning needs.
• Invites many new lines of inquiry:

• Community spillovers: practical knowledge, attitudes, etc.?
• Core model transferred to other sectors (e.g., ag. extension)?

• Taking to scale: partnerships with gov and non-gov entities
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Cost-Effectiveness

LAYS — Learning Adjusted Years of Schooling (Angrist et. al, 2020)

Mean of Log LAYS

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

Relative to Traditional Learning in Other Education Interventions

Source: Treatment effects from meta-analysis in Snilstveit et. al (2015).
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