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Information technology has expanded managerial span of control by making it easier
to disseminate detailed instructions to front-line workers in service sectors (Hsieh and
Rossi-Hansberg, |2023)). Applying this model to education has been shown to produce
large learning gains (Gray-Lobe et al., 2022). This study examines the benefits of
providing less detailed instructions and allowing teachers more discretion in a Kenya-
based private school provider. Less detailed guides improved student test scores by
0.17 standard deviations in two separate experiments, with the largest gains in larger
classrooms. Less detailed guides reduced score dispersion within classrooms and these
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of positive impacts on teacher attendance, suggesting higher levels of job satisfaction.
The results suggest that codification can reduce output uniformity.
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1 Introduction

A large literature has shown how education can be improved by providing teachers with
instructions through teacher guides designed by centralized lesson planners (Piper et al.,
2015, [2018; [Romero et al., [2019; Fazzio et al. [2021; Gray-Lobe et al., [2022). Crafting an
effective lesson plan is a complex task, requiring knowledge of mnemonic strategies and
other instructional best practices. Many teachers — particularly those with limited training
or subject expertise — may lack the time or know-how to develop high-quality lessons on
their own (Bold et al., 2017).

Structured pedagogy addresses this challenge by dividing teaching into two sub-tasks:
lesson plan design and lesson plan delivery. These sub-tasks are distributed across individuals
according to comparative advantage. Evidence from both high-income (Stockard et al., 2018)
and low-income contexts (Akyeampong et al. |2023) shows that this division of labor can
meaningfully raise student achievement.

However, an important design question remains: how much detail should teacher guides
include? Some aspects of instruction — such as pacing or phrasing — may be better left to
the teacher, especially when they depend on real-time classroom dynamics or knowledge of
local student needs (Holmstrom)|, [1980). Overly scripted guides risk crowding out teacher
judgment and limiting adaptability. At the same time, codified instructions can enhance
consistency and floor quality for tasks where teachers may struggle, such as sequencing
material or choosing effective examples.

As the use of structured pedagogy has expanded, so have concerns that excessive scripting
may harm learning if teachers cannot adapt lessons to local classroom needs (Dresser, 2012]).
Surveying 16 studies from 13 countries, Piper et al.| (2018)) shows that less detailed teacher
guides are associated with larger impacts on student learning. This correlation could reflect
unobserved characteristics of the interventions themselves. The present study complements

these findings with causal RCT evidence measuring the impacts of edits to teacher guides



intended to reduce the level of detail. Our study offers the first experimental estimates of
the impact of reducing the level of detail on the effectiveness of teacher guides]

The study took place in Kenyan private schools operated by a firm that uses centrally
designed teacher guides to script nearly all class instruction. Each day, guides are dissemi-
nated to thousands of teachers using a tablet. Teachers are specialized in delivering classroom
instruction following the steps provided in the teacher guides.

Two separate experiments compared the usual status quo guides to edited down versions.
The resulting guides offered coarser instructions, delegating more responsibility to the teacher
to determine how to explain concepts. Schools were randomly assigned to receive either the
status quo teacher guide or the alternative, less-detailed version. The overall length of each
class and the curriculum material covered were the same for both groups.

Less-detailed guides increased test scores by 0.17 standard deviations by the end of both
trials. The effect emerged slightly faster in the second experiment — which took place over two
academic terms — than in the first — which took place over three terms. In both experiments,
the effect is largest in those classrooms with the largest class sizes. Less-detailed guides also
affected the distribution of test scores within and between classrooms. Within classrooms,
test scores are also less dispersed in classrooms with above-median size.

That reductions in the level of detail generated more uniform output is surpising given
that uniformity and quality assurance is a primary motivation for centralized control through
instructions, standard operating procedures, and other similar organizational tools (Gilbreth),
1914; Rangan and Lee, [2010). Instructions are often intended to put a floor on the quality
of that task. Removing instructions should lead the collapse of that floor and an increase in
the dispersion in class effects (or value-added).

While we find some evidence for this simple model in the second experiment, where

less-detailed guides are associated with an increase in the number of high-performing class-

IStructured pedagogy programs are increasingly being adopted based on evidence of their effectiveness
and have been identified by the Global Education Evidence Advisory Panel (GEEAP) (Akyeampong et al.,
2023) as a “great buy”.



rooms, less-detailed guides are associated with fewer very low-performing classrooms in both
experiments. Furthermore, reducing the detail in guides is associated with a reduction in
dispersion within classrooms.

While this study is limited in its ability to explore these questions, we note that the results
can easily be reconciled with this simple view of standardization if codification consumes
scarce classroom resources like teacher time or cognitive bandwidth. When teachers spend
time reading instructions, their performance on both codified and tacit tasks may be more
dispersed. Time spent going through detailed guides may also crowd out time on tasks like
individualized attention. The study is limited in its ability to assess whether detail in guides
requires time or increases teacher cognitive load, let alone to assess which of resource matters
more.

Teachers who received less-detailed guides took fewer days off in the second experiment,
suggesting improvements in job satisfaction. Estimates in the first experiment are smaller
and not significantly different from zero. While we can only speculate as to the mechanism
driving the effect in the second experiment, we consider three possible (non-exclusive) inter-
pretations. First, teachers may enjoy greater discretion in choosing how they explain topics,
even when the scope for choice is limited. Second, the guides may have been easier or more
satisfying to use. At least in the second experiment, teachers were slightly more likely to
complete the lessons. The latter interpretation suggests that the results may be informative
about the role of information overload and “technostress” (stress experienced by end-users
of information technology) on worker strain and burnout (Ragu-Nathan et al., 2008; Arnold
et al., [2023)). Third, teachers may have derived greater satisfaction from more rapid progress
of students in those classrooms with less-detailed guides.

These studies were not designed to evaluate the overall effectiveness of teacher guides
themselves, as they did not create variation in the amount of content for which instruction

was scriptedﬂ A large body of work shows that teacher guides can be an effective intervention

2In both experiments both versions of the guides covered the same set of topics and practice problems.
The second experiment arguably allowed for marginally more teacher autonomy by reducing the degree to



in schools (Piper et al., 2018; Romero et al., 2019; Fazzio et al. 2021)). The status quo
materials used in comparison classrooms were designed by experts with training from leading
graduate schools of education. Gray-Lobe et al. (2022) provide experimental evidence that
the particular model employed in this study raises timely grade progression by 20 percentage
points and an index of math and language scores of primary school-aged children by an
amount equivalent to 0.89 equivalent years of business-as-usual school (EYS) compared to
other local schools. The results of this study illustrate how already effective instructions to
teachers can be improved marginally through editing.

The use of teacher guides in education is an example of a service that has been standard-
ized using centrally developed instructions; and our findings demonstrate that the design
of these communicated instructions matters for efficiency, a result relevant for other sectors
with standardized work practices. Standardized operating procedures and work instruc-
tions have mostly concerned the tradeable goods sector, but new information technologies
have expanded the span of control of centralized managers in the service sectors (Hsieh and
Rossi-Hansberg), [2023)). These new technologies have allowed for standardization of services
across many establishments by allowing for the dissemination of codified information and
best practices (Gawande, 2012). Scripts, checklists, and manuals are also used by medical
professionals (Choi et al., 2016; Haynes et al., [2009)), airline pilots, and therapists (Eifert
et al., 1997).

Our results also provide the first experimental evidence on the importance of communi-
cation skills in a large, multinational organization, adding to a growing literature examining
the role of social skills in the labor market (Deming, [2017). Our results suggest that when
many workers rely on the same, centrally developed instructions, small editorial investments
can result in large impacts. The results beg the question of whether editorial efforts may
be undersupplied when their output is reused many times. However, our study is unable to

investigate whether lesson designers are incentivized to supply the optimal level of editorial

which instruction for each topic was scripted.



effort.
The remainder of the paper is organized as follows: Section [2| describes the context for
the study and its design; Section |3| explains the empirical framework used to analyze the

data. Section {4] presents the results of the analysis; and Section |5| concludes.

2 Background and Study Design

2.1 Context

NewGlobe is an education service provider based in Nairobi, Kenya. At the time of the
study, the firm operated private schools in Kenya, Nigeria, Uganda, and India, and provided
services supporting public schools in Liberia, Nigeria, and Rwanda. Schools subscribed
to NewGlobe’s model use detailed teacher guides in their instruction. Teacher guides are
created centrally by staff in Cambridge, Massachusetts, and the local country of operation.
The materials are then disseminated via the internet, and accessed by teachers using tablet
e-readers. Today, they provide teacher guides to tens of thousands of teachers, who in turn
provide instruction to over two million students[]

Both experiments took place in NewGlobe’s Kenyan private schools, operated by their
subsidiary, Bridge Kenya (henceforth “Bridge”). Adherence to the teacher guide is an im-
portant component of Bridge Kenya’s model. Teachers receive specific training in the use
of the tablet. Academy managers (head teachers/principals) conduct two daily observations
of each classroom to ensure that teachers are present and using the tablet appropriately.
Classroom lesson completion data are also monitored using the tablet[] According to New-
Globe, lesson completion data is used primarily for feedback and professional development.

However, teachers are required to follow the instructions in the guides, and refusal to do so

3Since this study, NewGlobe has spun-off management of the fee-charging private schools in Kenya,
Nigeria, and Uganda into a separate non-profit organization.

4Lesson completion is just one of several metrics used to evaluate teacher performance. In addition,
academy managers regularly observe classrooms to gather information on the use of effective teaching strate-
gies, student engagement, and overall classroom management.



would be grounds for dismissal.

Teacher guides cover every aspect of classroom instruction, including the introduction
of new topics, practice problems, and directing students through individual or group work.
The guides include prompts for teachers to check that students are paying attention; to
have students do work at the front of the class; and to provide positive reinforcement for
pupils, such as having the classroom cheer for one another. Lessons are designed to follow
the national curriculum. Examples of the lesson guides used in this study can be found in
Figures[[Jand[2 More detailed discussion of the contents of teacher guides in both conditions
can be found in Sub-Section 2.2]

Some portions of instruction are not scripted. For example, teacher guides include mod-
ules for individual work where teachers have more discretion over how to engage with the
classroom. For example, guides include modules to “Check, Respond, and Leave,” where
students complete independent work and the teacher checks the work of some students, pro-
viding feedback if necessaryﬂ In many cases, the amount of time spent on independent work
is scripted.

When the study began, Bridge operated approximately 300 private schools in Kenya,
serving three years of pre-primary and all eight primary school grades. Bridge schools (i.e.,
“academies”) are distributed across Kenya in 45 out of 47 Kenyan counties. During the
study, all schools had a single classroom — led by a single assigned teacher — in the grades
where the less-detailed guides study was implemented.

The population of students in Bridge schools tends to be lower-income. At the time of the
study, fees were approximately US$100 per year. While the present study has limited data on
household wealth or income, Gray-Lobe et al.| (2022) report survey results from households
with children enrolled at Bridge. These results show that approximately 55 percent of
Bridge students have homes with a dirt floor and only 33 percent have electricity at home.

The most common occupations reported by caregivers are casual labor (34 percent), small

5Teachers are always provided with the correct answers, and training provides teachers with information
on how to provide feedback.



business owner (19 percent), and agriculture (14 percent). Bridge schools tend to be located
near lower-income populations. Their schools are split between major cities and smaller
towns. In urban and peri-urban centers, Bridge schools are located in informal settlements
where lower-income populations reside.

There is considerable variation in class size within Bridge schools. Appendix Figure
graphs the distribution of pupil-teacher ratios across classrooms. In the first experiment, the
mean class size is 22.5 students per teacher, the median is 21.0, and the standard deviation
is 9.5. In Experiment 2, the mean class size is 24.1, the median is 23.0, and the standard
deviation is 8.5. Tables [2] and [3] show that class size is comparable between status quo and

less-detailed guide arms in both experiments.

2.2 Experimental Design

Experiment 1. The first experiment altered guides for math instruction for a cohort of
lower-primary students as they moved from Grade 2 through Grade 3. The intervention
was motivated by feedback from teachers that the guides provided for grade 3 mathematics
instruction were overly detailed, by the existing literature showing the potential value of
reducing the level of scripting in guides (Piper et al., 2018), and by NewGlobe managers’
observations that teaching with very detailed guides posed challenges.

Bridge identified 194 schools for the experimentm The analysis removes 10 schools that
did not have at least one math score in the two academic terms immediately before the

program started [

6Two hundred schools were originally included, but the stratification procedure described below resulted
in 6 small cell strata where treatment assignment was effectively non-random. These are excluded from all
analysis.

7Some schools were excluded from the experiment for technical reasons that would have interfered with
NewGlobe’s ability to digitally push content as part of the randomized trial.

8Constraining the sample in this way makes use only of data that were available before the randomization,
so this restriction does not compromise the integrity of identification from the randomized assignment. This
characteristic is not predictive of school treatment status. This criterion is intended to restrict the sample
to a subset of students who are more likely to be actively enrolled throughout the study. Missing test scores
in some cases will indicate that a student has exited Bridge, and enrollment records have not been updated.
Applying this restriction increases the follow-up rate by approximately 4 percentage points.



Out of the 184 schools meeting the inclusion criteria, 89 received shorter guides (treat-
ment), while 95 received “status quo” guides (control). Randomization was stratified by the
urbanicity of the school location (rural, urban, or peri-urban), average pupil-teacher ratio,
baseline KCPE pass rates, and average lesson completion rates.

The intervention began in September 2018, the final of three academic terms in the 2018

school year, and continued until the second term of the 2019 school year, ending in July 2019

(Figure [3a)).

Experiment 2. The second experiment was designed and implemented by NewGlobe after
the research team had analyzed the distributional and subgroup tests described in Section
below. Specifically, the authors were aware of the interaction with class size, the aggregate
compression of test scores, and the compression of between-class effects before the second
experiment began. The second experiment, therefore, provided an out-of-sample test of the
robustness of the impact observed in the first.

At the time of the second intervention, Bridge operated 112 schools in Kenya, all of which
were included in the experiment. Schools were stratified pairwise according to the school’s
average test score across subjects. Half of the schools were assigned to receive less-detailed
guides (treatment) while the other half received the more-detailed, “status quo” guides
(control). The intervention started in the second academic term of 2021 and continued

through the end of the year (Figure [3D)).

2.3 Intervention

While the two experiments took different approaches, basic text analysis suggests that they
had similar impacts on the number of words and sentences in the guides. Table (Table

shows average statistics for the guidesﬂ In both cases, the number of words in the guides

9For Experiment 2, this analysis was conducted on all of the guides. In Experiment 1, the analysis
includes a random subset of 20 guides that were recovered from Bridge’s systems several years after they
were used.



was approximately halved.

Experiment 1. In treated academies, Bridge reduced the daily teacher guide length for
grade 3 mathematics instruction. This instruction is separated into two components: 1)
“Revision,” which is focused on foundational numeracy skills, and 2) “Activities,” which
presents material from the Kenyan syllabus. On average, mathematics revision daily teacher
guides were shortened from 913 words to 508 (Table [1)). The number of sentences fell from
162 to 84. There was far less material for teachers to read aloud to the classroom. The
number of read-aloud words fell from 364 to 120.

The intervention constrained lesson designers to communicate the same material in fewer
words, resulting in less detailed guides. Examples of the more- and less-detailed guides can
be found in Figure[l} The less-detailed guide used six steps to cover the same general topics
that the status quo, more-detailed guide did in fourteen. Importantly, the less-detailed guide
also provided only two scripted sentences, compared to nine in the comparison guide.

Less detailed guides gave teachers more opportunities to express concepts in their own
words. In the example, teachers were supposed to introduce students to the number 70,
introduce its “word form” (“seventy”), and guide the class through the number’s relationship
to 71, 69, 80, and 60. The status quo, more detailed guide instructed teachers to say “We will
write the word form of the number. This is the number seventy... What is 1 more than 707...
What is 1 less than 707...”, along with detailed stage directions indicating when to gesture
toward the board and call on students. Meanwhile, the less detailed guides simply state that

7

the teacher should “Discuss the word form of 70 (seventy)...” and “Discuss numbers that are
1 more (71), 1 less (69), 10 more (80), and 10 less (60) with pupils. The guides assume that
the teacher would know what a word form is, perhaps relying on previous lessons that would
have covered this topic. The guide leaves unsaid what form the discussion should take, and

whether to call on students.

Most cuts were made to material concerning teacher demonstrations of how to solve prob-



lems. Instead of giving detailed information about how to solve the problem, the less-detailed
guides provided the problem and its solution, along with an instruction to demonstrate the
solution. In Appendix Figure[A2] a worked two-digit subtraction problem was reduced from
28 steps to only two. While the instructions do not provide the individual steps to take in
solving the problem, the solution strategy — the use of a visual representation of tens and
ones — is at least implied by showing the visual representation of the problem. Teachers
would have been familiar with this strategy based on its use in previous lessons. Therefore,
while the guide left teachers some discretion in how they worked through a problem like this,
it may not have been the case that they were left purely to their own devices.

A substantial portion of the guides was not edited at all, and many of the edits removed
material that would be unnecessary to explain to someone with a secondary school degree
and specialized training. In guides shared with the research team, the teachers’ instructions
guiding the class through independent practice were unchanged. In many cases, the shorter
guides removed instructions that would be unnecessary for most adults with a secondary
school degree. For example, in an exercise where the class counted by 5’s to the numbers
from 5 to 150, the more detailed guides wrote out each number in the sequence, whereas the
less detailed guides wrote out the first three numbers in the sequence, and then conveyed
the remaining elements using an ellipses.

The more detailed guides may also have contained more errors. At line 9 in the more
detailed guide in Figure , the guide indicates that 70 minus 10 would be 50. (Line 10
provides the correct answer.) While this suggests that there may be important differences
between the guides in terms of the reliability of the information contained within them, it
may also illustrate a potential adverse consequence of more detailed instructions: with more
details comes more opportunities for error, and with more text, proof-reading effort required

to eliminate errors increases.
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Experiment 2. In treated classrooms, Bridge reduced the daily teacher guide length for
Grade 5 English language instruction. In this experiment, Bridge applied six “simplicity
rules” to guide revisions: 1.) keep it linear (avoid any situation where the teacher needs
to scroll through the guide backward), 2.) use lean language, 3.) use consistent language,
4.) do not provide multiple options, 5.) do not provide multi-step instructions, 6.) and use
teacher training language properly (See Appendix Table for details).

Though there was no explicit target length, the resulting guides were significantly shorter,
similar to the first experiment. In the status quo, the average number of words per guide
shrank from 973 to 470 (Table , a reduction of 48 percent. The word count of the status quo
guides would put it at the 64th percentile of structured pedagogy interventions included in
Piper et al. (2018)). The intervention moved the guides to approximately the 52nd percentile.
The average guide had 118 sentences, compared to 63 in the less-detailed guides. The
intervention reduced the average number of words per sentence from 8.34 to 7.46.

The intervention did not affect the readability of the writing, according to the Flesch
reading ease measurem In both the more- and less-detailed guides, the reading ease score
is approximately 80 (Table , a level that is considered readable by a US sixth grader.

Less detailed guides (treatment) featured fewer sentences for the teacher to read aloud,
as well as reduced teacher instructionsE For example, the less-detailed guides removed re-
minders to complete tasks that are repeatedly performed in every class session (i.e., “procedu-
ral clutter”)B In comparison, the more-detailed guides gave explicit instructions regarding
the amount of time teachers were to allocate for individual tasks.

The guidelines used to edit the guides aimed to increase the use of boxed answer keys

10F]esch reading ease is probably the most widely used measure of reading difficulty. Scores are obtained
from the formula 206.835 — 1.015 (ttalwords 3y gy g (M> The closely related Flesch-Kincaid

total sentences total words

Grade Level index was developed under a contract with the United States Navy and was originally used to
assess the difficulty of technical manuals used by the United States Army and Navy (Kincaid et al., [1975), to
“help the understanding of Navy training material when this material must be read by enlisted personnel”.

Hlnterestingly, despite reducing the number of read-aloud sentences, the fraction of read-aloud words per
script increased slightly from 40 percent to 42 percent.

12Figure [2 shows an example. The original guide started by instructing teachers to “prepare the standard
blackboard”, which is repeated at the beginning of virtually all lessons.
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to provide an easy-to-use reference for information. In the “status quo” materials, answer
keys were often embedded within the text. This experiment increased the likelihood that a
lesson had a boxed answer key, from 58 to 84 percent. Providing formatted answer keys was
intended to make the answers easier for teachers to read and understand.

The guides were also edited to avoid redundancy with the textbooks. Appendix Figure
illustrates an example. The status quo version of the guides provided a script to teachers
to read aloud that duplicated material that was printed in the textbook, whereas in the
less-detailed version, teachers would inform the class that they were going to read from the
textbook, and then read from the textbook. In both cases, teachers would have previously
instructed the class to open the textbook to the relevant page.

A limitation of the study is that we do not observe how edits to the guides impacted
classroom instruction. We do not observe whether teachers understood the instructions
better as a result of the edits described above (perhaps because they were easier to follow).
Additionally, we do not know whether the removal of information that NewGlobe viewed
as superfluous was recalled by the teacher in the moment. Removing details that appear
superfluous (for example, because they give instructions that are also given in training) to
one person can unintentionally remove a useful reminder (e.g. [Haynes et al., 2009; Heffetz
et al., 2022)). Even if a teacher remembers to perform an unscripted task, they may feel
less pressure to execute the task if it is not explicitly listed. It should be noted that the

monitoring environment for teachers was unchanged.

2.4 Data

Test score outcomes. For Experiment 1, Bridge administered special assessments, tai-
lored to the specific material covered during the intervention. Bridge developed two tests
(posttests) for each academic term of the study — one corresponding to content from supple-

mental numeracy instruction, and the other to mathematical activities[™| was administered

13Bridge also administered a pretest that mirrored the content of the posttest using slightly different
questions.
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at the end of each term covering material from the previous Tests were graded and trans-
mitted by another teacher in the school. We focus on posttest assessments in this study.
However, we also find evidence of effects on pretest performance (see Appendix Table.m

For Experiment 2 post-intervention test scores came from regular midterm and endterm
tests, administered in each academic term in all subjects. The primary outcome is English
language score, the subject for which guides were affected by the interventionm We do not
find evidence of effects on composition and literacy. Tests are administered in class, are

low-stakes, and are primarily used to track pupil performance‘m

Teacher Behavior Teacher attendance is monitored centrally. We use data shared by
NewGlobe on the fraction of classes that a teacher was at school teaching by term. For
additional details on this data see Appendix [A]

Data on teacher lesson completion comes from telemetric monitoring of teacher progress
through digital guides. For the first experiment, NewGlobe shared data on the fraction of
lessons that the teacher completed by each teacher. Bridge shared two separate completion
rates, one for the math revision class and the other for math activities. We combine these
into a single average completion rate for the analysis. For the second experiment, Bridge
shared lesson-level data on completion rates and the amount of time per lesson. We use
these data to construct a comparable average completion rate at the teacher-term level. We

also construct a measure of the time the teacher was in class teaching.

“Interpretation of these effects is challenging. Gains on pretests measuring the ability to transfer knowl-
edge to novel mathematical problems have sometimes been attributed to improvements in higher-order,
conceptual skills (Rittle-Johnson et al.| |2001). However, the effects on pretests are observed for those corre-
sponding to the students’ Revision sessions in the final term of the study. Because Revision sessions review
material introduced in Activities sessions, the gains on the Revision pretests may reflect the same gains
observed on the Activities posttests.

15NewGlobe also shared math midterm and endterm results for Experiment 1. We estimate positive but
statistically insignificant effects on these scores (see Appendix Table . We prioritize analysis of the
posttests because these were specially designed for the study and were the primary outcome according to
internal evaluation design documents developed by NewGlobe.

16Bridge also shared results from assessments composition and literacy which are separate language sub-
jects. We do not find evidence of effects on composition and literacy (see Appendix Table

1"Individual scores were shared with parents.
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2.5 Sample description, attrition, and balance

In both experiments, treatment and comparison students are equally likely to be observed
in the post-intervention tests. In Experiment 1, 59 percent of treatment and comparison
students have endline test scores (Panel A of Table . Experiment 1 also experienced
notable attrition, driven largely by students leaving Bridge at the end of the academic year.
The follow-up rate falls from 72 to 57 percent in the comparison group between the 2018
and 2019 academic years. In Experiment 2, 81 percent of comparison and 78 percent of
treatment students have endline test scores.

In both experiments, characteristics of treatment and control classrooms are balanced
on observed baseline covariates (Table [2 for Experiment 1 and Table |3| for Experiment 2),
including baseline test scores. Due to incomplete follow-up, we test for balance conditional on
follow-up. We also find that treatment and comparison groups are balanced unconditionally.

In Experiment 1, 48 percent of the “status quo” (control) Bridge students were enrolled
in schools classified as being in urban or peri-urban locations, compared to 56 percent of
treatment students (Table . In Experiment 2, 76 percent of control students were enrolled

at urban/peri-urban schools, compared to 58 percent of treatment students (Table .

2.6 Contemporaneous evaluations

NewGlobe conducted multiple experiments at the same time as the less-detailed guides stud-
ies. In the first experiment, grade 8 classrooms also received an intervention that replaced
40-minute periods of classroom review with guided practice sessions for Kenya’s primary-
school-leaving exam, and grade 4 classrooms received an intervention that assigned students
problem sets based on their initial skills instead of giving the whole class the same problem
set. In the second experiment, grade 3 classrooms received an intervention that increased
the amount of temporally distributed practice in math instruction and grade 2 classrooms

received an intervention that increased the amount of repetition in reading assignments

14



for literacy instruction. We assume throughout that these interventions did not influence
students in the less-detailed guides experiment. It is unlikely that the introduction of these
programs influenced the students and teachers in the less-detailed guides studies, although we
cannot empirically test this hypothesis that contemporaneous interventions in other grades
and subjects influenced the outcomes studied in the present study. Cross-grade-and-subject

spillovers of minor pedagogical changes are rarely tested for by researchers.

3 Empirical framework

We want to estimate the impact of assigning classroom j to shorter guides developed under
concision rules, Z; = 1, versus those without, Z; = 0 on test scores Y; of student i. We
estimate the following linear model with potentially heterogeneous effects of less detailed
guides

Yi=a+ 87 +¢€ij . (1)

The average effect of concision rules, E[f;], is estimated using Ordinary Least Squares (OLS)
regression. The estimated effect B is identified by random assignment of classrooms to the
concision rule guides. We also estimate models of heterogeneous effects including interactions
with class size, average class test scores, and within-classroom residualized test scores to
examine whether these characteristics predict the impact of the program.

To examine how less-detailed guides affect uniformity of instruction tasks, we examine
the distribution of classroom effects. Instructions aim to control the behavior of front-line
service workers to ensure that tasks are performed similarly across a large organization,
potentially spanning many establishments (Hsich and Rossi-Hansberg, [2023). Less detailed
instructions about a task leaves aspects of its performance up to individual workers. In
the most basic model of standardization, codifying how tasks will be performed eliminates
variation in outcome that can arise from alternative ways of completing tasks and variation

in worker skills. A large empirical literature examines variation in teachers’ effectiveness in
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classroom instruction (Chetty et al., 2014]). If, for example, less-detailed guides allow teachers
more autonomy over sub-tasks for which concision rules remove direct instructions, relying
more on teacher discretion effects on the dispersion in aggregate classroom performance may
reflect variance in teachers’ ability to use this time.

We test for changes in the dispersion of value-added using two measures of classroom
effects. The first is the class average test score. Classroom means potentially contain bias
on average due to selection effects, but given random assignment to the less-detailed guides
condition, the selection bias of this value-added estimate is unlikely to be associated with
guide detail. We also estimate observational value-added as the estimated classroom effect
from a model with a lagged test score control. A large literature shows that lagged score
controls can remove selection bias from school and teacher value-added estimates (Chetty
et al., 2014 Deming, 2014; Angrist et all 2017).

Finally, we also test whether concision rules have heterogeneous impacts on individual
students. The level of detail in guides could affect the within-classroom distribution through
several channels. Teachers could use saved time to help students who have fallen behind
catch up. They could also use their knowledge of students’ personalities and knowledge
to explain things in ways that are more adapted to the classroom’s needs. We examine
impacts on the residualized (within class) baseline test scores of students and compare the

distribution of the residualized test scores between schools.

4 Results

This section presents results on the average treatment effect of making guides less detailed
on student test scores, heterogeneous effects, and effects on dispersion in test scores. We

also examine effects on teacher absences and lesson completion.
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4.1 Average treatment effect of less-detailed guides on test scores

Less-detailed guides increased subject test scores by 0.17 standard deviations (Table 4| for
Experiment 1 and |5 for Experiment 2), with effects growing over time (Panel A of Figure {4)).
In the first experiment, there was no discernible effect after one term (midline 1) (Figure {4)).
After two terms, the estimate reached 0.10 standard deviations, although this effect is not
statistically significant. In the second experiment, the effect seems to have emerged more
quickly (Panel B of Figure[d)). The estimated effect after one term (midline 1) was only 0.09
and not statistically significant. After one and a half terms (midline 2), the effect was 0.15
standard deviations.

In both cases, the impacts do not emerge as statistically significant until the final period
for which data is available, although the estimated effects across periods within each exper-
iment are statistically indistinguishable. This pattern of effects may indicate that teachers
required time to adjust to the new approach.

In any case, it is noteworthy that the impact in the second experiment emerges more
rapidly than that in the first experiment. This result is consistent with the view that the
approach to editing the guides in the second experiment, which reflects learning from the
first experiment, may have been more effective, and that the final term effect from the first

experiment could reflect a lower bound of the longer-run effect of shorter guides.

4.2 Heterogeneous effects

The effect of less-detailed guides on endline test scores is largest in classrooms with larger
class sizes. In the first experiment, the effect is approximately 0.016 standard deviations
larger for each student in the classroom (Table[d]). The effect for a student at the median of
the class size distribution (18) is 0.138 standard deviations. In a class with 10 more students,
the effect of less-detailed guides is 0.160 standard deviations. In the second experiment, the

effect is 0.03 standard deviations larger for each additional student Table 5 The effect of
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less-detailed guides for a student at the median of the class size distribution (24) is 0.327
standard deviations. This effect is almost twice as large in classrooms with 30 versus 20
students.

To examine heterogeneity in terms of baseline test scores, we distinguish between class-
room and within-classroom differences to mirror the discussion of the distributional effects
below. Specifically, we test separately for heterogeneity in the effect depending on the mean
test score and depending on a student’s residualized (subtracting out the classroom effect)
test score.

We find little evidence that the effects of less-detailed guides within classrooms vary
depending on students’ residualized test scores. In the first experiment, we estimate the
effect on a student at the classroom mean to be 0.189 standard deviations. The estimate
of the interaction term indicates that the effect on a student one standard deviation above
the mean is 0.002 standard deviations greater. In the second experiment, the effect on a
student at the classroom mean is 0.175 standard deviations. The effect on a student one
standard deviation above the mean is 0.059 standard deviations greater. In neither case is
the interaction effect statistically distinguishable from zero.

Interactions with classroom means are large in magnitude, although not statistically
significant. In the first experiment, the estimated interaction effect with classroom mean
scores is -0.206. In the second experiment, the estimate is 0.423 standard deviations. While
we cannot reject the null hypothesis that classroom means are unrelated to the effect of
less-detailed guides, it is noteworthy that the sign of the results align with the distributional

effects reported below.

4.3 Effects on the dispersion of value-added

In the first experiment, less-detailed guides compressed the distribution of classroom effects
using classroom means, reducing mass in the left tail of the distribution (Panel A of Figure

. The status quo standard deviation is equivalent to 0.60 standard deviations of the student
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test score distribution. In the less-detailed guide condition, this falls to 0.43. An F-test of the
equality of the standard deviations rejects the null hypothesis at less than the one percent
level. Levene’s test (which is more robust to non-normality) yields a p-value of 0.02. Visual
comparison suggests the compression is due to less mass in the left tail. Combined with
the heterogeneity estimates reported above, these results suggest that less-detailed guides
compressed the value-added distribution by reducing the prevalence of lower-performing
classrooms. We find similar results using observational value-added estimates derived from a
model with lagged test scores. Going from more- to less-detailed teacher guides reduces the
standard deviation of the classroom value-added estimate from 0.51 to 0.42, a difference that
is statistically significant at less than the 10 percent level according to the F-test, although
Levene’s test fails to reject the null hypothesis.

In the second experiment, less-detailed guides are associated with more dispersed class-
room effects (Panel B). The status quo standard deviation of class effects using classroom
means is equivalent to 0.43 standard deviations of the student test score distribution. In
the less-detailed guide arm, it is equivalent to 0.55 standard deviations. While there are no
schools in the comparison group with classroom means above one standard deviation, there
are five in the less-detailed guide condition. An F-test rejects the null hypothesis that the
effects are equal at less than the 10 percent level, although Levene’s test does notm Al-
though we cannot confidently reject the hypothesis that less-detailed guides had no impact
on the dispersion in classroom means, the larger impacts on the bottom of the distribution
from the first experiment were not replicated in the second. Visually, the less-detailed guides
may have increased mass in the right tail. Together with the large and marginally significant
interaction effect with mean classroom baseline scores, it seems less-detailed guides may have
increased the dispersion of classroom effects with some classrooms succeeding much more
than others. Again, observational classroom value-added estimates obtained after control-

ling for lagged test scores reveal a similar pattern. Going from more- to less-detailed teacher

18 A Kolmogorov-Smirnov test that the distributions are equal fails to reject the null hypothesis (unre-
ported).
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guides increased the standard deviation of estimated classroom value-added from 0.31 to
0.40. The difference is statistically significant at less than the 10 percent level using the
F-test, but not statistically significant when using Levene’s test (although the p-value is
0.11).

In both cases, the change in the distribution due to less-detailed guides is observed in
both small and large classes. Appendix Tables [6] and [7] report comparable results for classes
that are above and below the median class size level. In the first experiment, the standard
deviation of class effects fell from 0.63 to 0.43 in classrooms with above-median class sizes, and
fell from 0.55 to 0.44 in below-median classrooms. In the second experiment, the standard
deviation of class effects increased from 0.41 to 0.52 in classrooms with above-median class

sizes and from 0.44 to 0.60 in those with below-median class sizes.

4.4 Effects on the within-classroom distribution

In both experiments, the dispersion in test scores within classrooms fell. In the first exper-
iment, the standard deviation of residualized test scores is 0.82 in status quo classrooms,
compared to 0.77 (Panel A of Figure[5)). The F-test p-value is 0.07, while that from Levene’s
test is 0.15. In the second experiment, the standard deviation in the status quo was 0.84,
compared to 0.79 in the less-detailed guide arm. The F-test p-value is 0.1 and that from
Levene’s test is 0.21.

The compression within classrooms is concentrated among high-PTR classrooms. Ap-
pendix Tables [ and [7] show that in both experiments, the within-classroom distribution fell

more in those classrooms with above median PTR.

4.5 Effects on teacher attendance

In the first experiment, there is no evidence that teacher attendance is affected by the
introduction of less-detailed guides. In Term 1 of 2019 (the second term of the study),

teachers in the status quo condition were present and teaching 82 percent of the time (Figure
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@. Less detailed guides are associated with approximately a 0.9 percentage point reduction,
although this estimate is not statistically distinguishable from zero. In term 2, 2019 (the final
term of the study) teachers in the status quo condition were in class teaching 91 percent of
the time, and less-detailed guides are associated with approximately a 0.1 percentage point
increase (also not statistically signiﬁcant).ﬂ

In the second experiment, teacher attendance appears to have increased in response to
the less-detailed guide condition, although the effect is only statistically significant for the
final term. In Term 2 of 2021, teachers in the status quo condition were in class teaching
approximately 89 percent of the time, and less-detailed guides are associated with a 2.3
percentage point increase. This effect is not statistically distinguishable from zero. In Term
3, teachers in the status quo condition were in class teaching approximately 90 percent of
the time, and less-detailed guides are associated with a 5.8 percentage point increase. This
effect is statistically significant at less than the 5 percent level. The impact on teacher

attendance translates into an additional four hours of instruction from the class’s assigned

teacher (Panel B Column 3 Table [§).

4.6 Effects on lesson completion

Lesson completion is linked to the classroom’s assigned teacher, complicating the analysis. In
the first experiment, NewGlobe shared the fraction of lessons completed by the classroom’s
teacher when that teacher was present and teaching. In the second experiment, we base our
analysis on raw lesson completion data where absence of a classroom’s teacher results in a
value of zero for lesson completion. In neither case do not observe completion of lessons by
substitute teachers. This poses two challenges in interpreting the results from this analysis.
First, it is not possible to construct a measure of the number of lessons that students received.
Second, estimates of the classroom-level lesson completion rate can reflect changes in teacher

attendance. To address the latter issue, we report estimates of the effect of a measure of the

19Bridge did not share termly attendance data for 2018, so results for the first term of the study are not
reported.

21



lesson completion rate conditional on teacher attendance by rescaling the completion rate by
the teacher attendance rate. Interpretation of these estimates requires an assumption that
teachers’” absences from class are independent of the likelihood of a lesson’s completion.

We focus the analysis on lesson completion in the final term of the study because a
malfunction in the recording of lesson completion led to many lessons being recorded as
incomplete in Term 2 of 2021. For symmetry, we also focus on results from the final term of
Experiment 1 (the results are similar when including both terms for which lesson completion
data are available in Experiment 1). Another reason for focusing on the final term is that
the impacts on lesson completion may not be seen until teachers have a chance to adapt to
a new convention.

In the first experiment, lesson completion is lower in the less-detailed guide group than
in the status quo, although this difference is not statistically significant at a conventional
level. While approximately 66.7 percent of lessons were completed in the status quo group,
less-detailed guides are associated with 3.9 percentage points lower completion rates (Panel
A, Column 5 of Table [g).

In the second experiment, lesson completion is higher in the less-detailed guide group.
Again, approximately 66.7 percent of lessons were completed in the status quo condition, and
less-detailed guide teachers completed 8.4 percentage points more lessons (Panel B Column
5). This effect is statistically significant at less than the five percent level. However, the effect
may reflect the increase in teacher attendance noted above. The effect on lesson completion
conditional on teachers’ attendance is 6.1 percentage points. This effect, however, is not
statistically significant at a conventional level.

The effects on teacher attendance or lesson completion do not appear to vary with class
size (even columns in Table , suggesting that these teacher behaviors are unlikely to be
mediators of the effect. Bridge employs substitute teachers when assigned teachers are
absent, so it is unclear if the teacher attendance effect would have impacted instruction

received by students.
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5 Conclusion

Editing teacher guides to make them shorter and less detailed produced moderate and robust
positive impacts on student academic skills. Gains were observed in both Grade 3 mathe-
matics and Grade 5 English instruction, suggesting that these impacts may apply broadly
across academic subjects. In both studies, the effect is concentrated among classrooms with
high pupil-teacher ratios. There is also some evidence that shorter guides compressed the
within-class distribution of classrooms.

These results are directly relevant to the design of guidelines for teachers, a common
component of structured pedagogy programs. Structured pedagogy has been adopted across
a variety of contexts (Piper et al., 2018} |Stockard et al,|2018), and are rated as “great buys”
by the Global Education Evidence Advisory Panel (GEEAP) (Akyeampong et al., 2023)).
Piper et al.| (2018) noted an association between such programs’ effects and script length;
our study contributes to this literature by providing experimental evidence that less-detailed
guides improve learning outcomes.

Managers seeking to exploit ICT to expand the span of control in service industries,
especially those in the education sector, may need to work to find the right balance in the
level of scripting. Most managers will face uncertainty about the optimal level of detail
to provide, as excessively detailed instructions may consume scarce local resources, such
as worker time and cognitive bandwidth. This study also illustrates the potential value of
experimental methods to seek out the optimum. In the present case a multi-national firm was
able to improve the quality of their product by making small, fixed investments in improving
the quality of communication.

The results may indicate value of imposing limits on communication within organizations.
The finding that applying editing rules to guides and establishing common practices and
codes increased efficiency supports the idea that organizations can benefit from structuring

communication. This study raises questions for future work on whether the reduction in
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communication costs afforded by ICT is strictly beneficial. Canonical models of information
in organizations may not fully account for workers’ incentives to communicate efficiently,
especially when efficient communication requires editorial effort. While communication costs
are often conceptualized as being barriers to the division of labor (Becker and Murphy, 1992)
and scale (Bolton and Dewatripont, [1994)), technologies that ease the flow of communication
can pose new problems due to information overload (Karr-Wisniewski and Lu, [2010)). Our
results suggest that imposing artificial barriers to communication can enhance productivity.

Our results connect to a large literature examining the impact of information technology
on economic productivity (Solow, |1987; Autor et al.| [2003; |Acemoglu et al., 2014). Advances
in new information technologies have reduced barriers to communication in many cases. In-
terpreted within seminal models of the role of information in firms such as Radner and Zandt
(1992) or Bolton and Dewatripont| (1994), which view workers as information transmitters
within a network, this reduction should always translate directly into greater productivity.
However, as has been frequently noted regarding advances in computing technology, produc-
tivity gains often lag the adoption of the technology (Solow, 1987; Krishnan et al., 2018]).
Our results show that the direct impact of technologies that lower communication frictions
may not be realized without experimentation and adaptation.

Future research could fruitfully examine the mechanisms through which less-detailed
guides improve outcomes. Understanding how these changes affect teacher behavior, cog-
nitive load, and time allocation could provide valuable insights for the design of effective
teacher support tools. We hypothesize that excessive codification may represent cognitive

load that reduces the teachers’ communication skills P

20A large literature demonstrates that communication skills suffer when people are more cognitively taxed
(RoBnagel, |2000, |2004; [Kurinec et al.; [2019).
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Figure 1: Comparison of teacher guides in control Experiment 1

More detailed guide (comparison) Less detailed guide (treatment)

Skills Mastery - 4 Minutes Skills Mastery - 4 Minutes

1. First, we will work on today’s number. 1. First, we will work on today’s number.

2. Writ the board: .
rite on the boar 2. Write on the board:

Today's Number: 70
Word Form: Today's Number: 70
1 more Word Form:
1less
10 more 1 more
10 less 1less
10 more
I =70 10 less
+ =70
S .+ =70
_+ =70
__+ =70
3. Pupils, today’s number is 70. —*__=70
4. We will write the word form of the number. | will write the number

in words. This is number seventy. Write ‘seventy’ after ‘word form’. . .
3. Pupils, today’s number is 70.

5. Point to ‘1 more’. What is 1 more than 70? Call on a pupil. [Signal] 71.

6. Write 71 after ‘1 more’. 4. Discuss the word form of 70 (seventy) with pupils.

7. Point to ‘1 less’. What is 1 less than 707 Call on a pupil. [Signal] 69. 5. Discuss numbers that are 1 more (71), 1 less (69), 10 more (80), and 10

less (60) with pupils.

8. Write 69 after ‘1 less’.

9. Point to 10 more’. What is 10 more than 70? Call on a pupil. [Signal] 6. Discuss two numbers that add up to 70 (65+5, 63+7, 61+9) with pupils.
50.

10. Write 80 after '10 more’.

11. Point to "10 less’. What is 10 less than 70? Call on a pupil.
[Signal] 30.

12. Write 60 after 10 less’.

13. We will write two numbers that add up to 70. DASH plus

DASH equals to 70. Guide the learners to name any two digits that add
up to 70. For example, 20 + 50, 40 + 30, 70 + 0.

14. We have worked on today’s number.

Notes: The more detailed guide was the status quo version. Bolded instructions would be read aloud to the class. Unbolded
instructions are to the teacher. This lesson discussed the word 70, giving the “word form” and explaining its arithmetic
relationship to nearby numbers. Prior lessons would have introduced teachers and students to the concept of a number’s “word
form”. While the less-detailed guide removes instructions to call on pupils, it should be noted that this type of interaction is
present in virtually all instruction and teachers would receive specific training in its use.
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Figure 2: Notes: Comparison of teacher guides Experiment 2

More detailed guide (comparison)

Introduction: |
minute

I. Prepare the standard blackboard.

2. Review 2 letters of STRIVE.

3. Today, our goal is to reread a text and learn the meaning of new words. What is our goal,
class? [Signal] To reread a text and learn the meaning of new words.

4. Take out your exercise book. Draw a line below the last thing you wrote, and write the lesson
number. Pause for 30 seconds for pupils to take out their exercise books and copy the lesson number.

5. Turn to page 31 in your textbooks. Pause for 30 seconds for pupils to find the lesson.

Silent Reading - 5
minutes

6. Eyes on me. In a previous lesson we read a story called “Spider Monkey’s Questions.” In this
class, we will re-read part of this story and learn the meaning of new words.

7. Point to line I. This is where you will begin.

8. Point to line 72 where it says “It was the home of the Namer.” Pause. This is where you will
STOP reading. You have 5 minutes to read from the beginning of the story to line 72. Begin
now.

9. For | minute, circulate to ensure pupils are reading silently. When you finish, write on the board:

Tari asked the questions about the landscape as the family swung through the trees. “Why is the sky blue?
Why are the hills high?”

w N

Less detailed guide (treatment)

Introduction: |
minute

. Today, our goal is to reread a text and learn the meaning of new words. What is our goal,

class? [Signal] To reread a text and learn the meaning of new words.

. Turn to page 31 in your textbooks. Scan.
. Eyes on me.

Silent Reading - 5
minutes

. In a previous lesson we read a story called “Spider Monkey’s Questions.” Now, we will re-read

part of this story and learn the meaning of new words.

5. Point to line I. This is where you will begin.

6. Point to line 72 where it says “It was the home of the Namer.” Scan. This is where you will

STOP reading.

7. You have 5 minutes to read from the beginning of the story to line 72. Begin now.

8. Write on the board:

Tari asked the questions about the landscape as the family swung through the trees. “Why is the sky blue?
Why are the hills high?”

Notes: The first two instructions in the more detailed guide are activities that represent tasks that are always performed at the
start of the school day. STRIVE is part of a positive behavioral management strategy. STRIVE stands for Sit tall, Track the
teacher with your eyes and body, Respond to questions, Inquire, Visualize success, Ears are for listening. Teachers often begin
class by reviewing two of the letters. The standard blackboard lists the acronym STRIVE vertically along the left side of the
board and indicates the day of the week, date, and subject on the top of the board. The standard blackboard also lists the
current tally of STRIVE points in the bottom right corner of the board. Strive points are awarded to groups of students (those

seated in the same row) when they demonstrate appropriate behavior.



Figure 3

Less detailed guides experiment

Grade 2 Grade 3
Term 3 Term 1 Term 2
Start of End of
program program
ol | | 1 [
bl | I I I »
2018 2019
January September October  December January March July
Baseline Midline 1 Midline 2 Endline
(a)
Experiment 1 timeline.
Less detailed guides experiment
Students in Grade 5
Schools closed due
Term 1 to COVID Term 2 Term 3
Start of End of
program program
ol : 1 | : [
i : I I »
2020 2021
January  February ~ March January March June July
Baseline Midline 1 Midline 2 Endline

(b) Experiment 2 timeline.

Notes: This figure shows the timeline of the intervention and test score data collection.
Experiment 1 spanned two academic years, starting in the final term of the 2018 academic
year and ending in the second term of 2019. Experiment 1 began in the second term of the
2020 academic year, which was interrupted in March, 2020 due to the COVID-19 pandemic
and continued through the end of the academic year in July. The boxed text below the figure
indicates the timing of test score data collection used in the paper.
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Figure 4
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Notes: Coefficient plot of the effect of less detailed teacher guides on test scores. The top
panel reports the effect from the first experiment on math scores. The bottom panel reports
the effect from the second experiment on English language scores. Estimates in experiment
1 control for baseline math score. Estimates in Experiment 2 control for baseline language
score and randomization strata indicators. The line indicates the 90% confidence interval.
Standard errors are clustered at the school level. Point estimates are reported above. *, **
and *** indicate statistical significance at the 10, 5 and 1% level.
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Figure 5: Kernel density plots of test scores for status quo (more detailed) and less-detailed
guide classrooms. The top figure in each panel shows the distribution of test scores. The
bottom left figure shows the distribution of classroom mean scores. The bottom right figure
shows the distribution of test scores after partialling out the classroom mean. In Experiment
1, the test score is the Term 3 posttest index. In Experiment 2 the test score is the Term 2
English language endterm.
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Figure 6: Figure shows the impact of less-detailed guides on teacher attendance. Effect size is reported above the less-detailed
guide bar. *** ** and * indicate significance at 1%, 5%, and 10%.
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Table 1

Experiment 1

Experiment 2

More Detailed Less Detailed

More Detailed Less Detailed

guides guides Difference guides guides Difference
(1) (2) (3) (4) (5) (6)
Panel A: All text
Number of words 913.05 508.75 404.30 972.66 469.92 502.74
[0.00] [0.00]
Number of sentences 162.45 83.80 78.65 117.81 62.68 55.13
[0.00] [0.00]
Average words per sentence 5.68 6.14 -0.46 8.34 7.46 0.88
[0.05] [0.00]
Readability score 87.42 77.68 9.74 80.72 80.42 0.30
[0.00] [0.46]
Panel B: Read-aloud text
Number of words 364.10 120.25 243.85 387.38 200.79 186.59
[0.00] [0.00]
Number of sentences 58.20 19.10 39.10 40.70 25.95 14.75
[0.00] [0.00]
Average words per sentence 6.26 6.45 -0.19 9.19 7.51 1.68
[0.54] [0.00]
Readability score 93.00 85.50 7.50 80.46 80.87 -0.41
[0.01] [0.38]
Panel C: Instructions to teachers
Number of words 548.95 388.50 160.45 585.28 269.13 316.15
[0.00] [0.00]
Number of sentences 104.25 64.70 39.55 77.12 36.73 40.39
[0.00] [0.00]
Average words per sentence 5.33 6.07 -0.74 7.79 7.14 0.65
[0.01] [0.00]
Readability score 84.06 74.99 9.07 80.50 80.83 -0.33
[0.00] [0.54]
Panel D: Boxed Answer Keys and Board Content
% of guides with boxed answer keys 0.90 1.00 -0.10 0.58 0.84 -0.26
[0.75] [0.00]

and board content (including images



9¢

Table 2: Characteristics of schools, balance, and follow-up
Experiment 1

More detailed Less detailed

guides guides Observations
Mean  SD Mean  SD Difference p-value Academies Pupils
1) 2 3) (¢ (5) (6) (7) (8)
Panel A: Follow-up rates for test score outcomes
Midline 1 0.72 0.45 0.76  0.43 0.03 0.549 184 2,917
Midline 2 0.57  0.50 0.63  0.48 0.06 0.147 184 2,917
Endline 0.59 0.49 0.59  0.49 0.00 0.988 184 2,917

Panel B: Baseline characteristics of sample

Baseline math 0.05 0.93 0.18 0.88 0.12 0.152 172 1,727
Baseline reading 0.09 092 0.18 0.89 0.07 0.375 162 1,599
Baseline Kiswhaili 0.11 094 0.04 098 -0.07 0.717 102 980

Female 0.48  0.50 0.48  0.50 0.00 0.931 172 1,726
Years enrolled at Bridge 2.77 1.51 2.67 1.50 -0.12 0.263 172 1,727
Age 8.40  0.96 8.41  0.86 0.02 0.786 172 1,724
Enrollment (pupil-teacher ratio) 20.05  8.90 20.13  8.36 0.60 0.713 172 1,727
Urban/peri-urban location 0.48 0.50 0.56  0.50 0.08 0.469 114 990

Notes: Sample size varies across covariates due to data availability. Estimates of the difference between treatment and
comparison also control linearly for the probability of treatment in the randomization stratum. The p-value accounts for
errors clustering at the academy level.
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Table 3: Follow-up, descriptive statistics, and covariate balance
Experiment 2

More detailed Less detailed

guides guides Observations
Mean  SD Mean  SD Difference p-value Academies Pupils
1 (2 SN (5) (6) (7) (8)
Panel A: Follow-up rates for test score outcomes
Midline 1 0.76 0.43 0.84 0.37 0.08 0.167 112 1,962
Midline 2 0.77 0.42 0.81 0.39 0.04 0.104 112 1,962
Endline 0.81 0.39 0.78  0.42 -0.04 0.430 112 1,962

Panel B: Baseline characteristics of sample

Baseline language score 0.05 1.03 0.15 1.02 0.10 0.389 103 1,304
Baseline composition score 0.09 0.93 0.13 1.05 0.04 0.797 102 1,306
Female 0.50  0.50 0.52  0.50 0.02 0.356 107 1,551
Years enrolled at Bridge 4.36 2.35 4.41  2.34 0.05 0.777 107 1,551
Age 12.44  0.95 12.47  1.08 0.03 0.653 107 1,548
Enrollment (pupil-teacher ratio) 24.58  9.01 23.77  7.67 -0.81 0.630 106 1,547
Urban/peri-urban location 0.76  0.42 0.58  0.49 -0.19 0.015 107 1,560

Notes: Sample size varies across covariates due to data availability. Panel B restricts to the sample of students with
endline test scores. The p-value accounts for errors clustered at the academy level.



Table 4: Effects of less detailed teacher guides on math test scores

Experiment 1

(1) (2) (3) (4) (5)
Less detail 0.168** 0.086 0.173**%*  (0.189***  (.185***
(0.073) (0.072) (0.074) (0.072) (0.071)
Class size -0.003
(0.006)
Less detail x Class size 0.016**
(0.008)
Baseline score 0.472%%*%  0.47H5**¥*  (.498***
(0.030) (0.029) (0.046)
Less detail x Baseline score -0.057
(0.055)
Residualized baseline score 0.530***  (0.531***
(0.043) (0.028)
Less detail x Residualized score 0.002
(0.056)
Classroom mean baseline score 0.313*%**  (0.409***
(0.086) (0.130)
Less detail x Classroom mean score -0.206
(0.153)
Observations 3,527 3,527 3,527 3,527 3,527
Number academies 174 174 174 174 174
R? 0.23 0.23 0.23 0.24 0.24

Notes: This table shows the effects of reducing the teacher guide length on post-treatment

math test scores.

All specifications control for baseline math scores.

The PTR variable is

centered on the median PTR across students (15) so that the main effect represents the effect
for the median student in terms of PTR. A standard deviation of the class size distribution
across students is 4.7. A standard deviation of the residualized baseline test score is 0.860. A
standard deviation of the mean baseline test score is 0.053. All specifications control linearly
for the probability of treatment in the school’s randomization stratum. *** ** and * indicate

significance at 1%, 5%, and 10%.
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Table 5: Effects of less detailed teacher guides on math test scores

Experiment 2

(1) (2)

3) (4) (5)

Less detail 0.170* 0.088
(0.089)  (0.087)

0.159%  0.175%%  0.156%*
(0.085)  (0.084)  (0.074)

Class size -0.010
(0.010)
Less detail x Class size 0.030%***
(0.012)
Baseline score 0.605***  0.602***  (0.561***
(0.030) (0.029) (0.047)
Less detail x Baseline score 0.106
(0.068)
Residualized baseline score 0.591***  (.614***
(0.048) (0.032)
Less detail x Residualized baseline score 0.059
(0.064)
Classroom mean baseline score 0.507**%*  (0.298*
(0.168) (0.154)
Less detail x Classroom mean baseline score 0.423
(0.292)
Observations 1,304 1,304 1,304 1,304 1,304
Number academies 103 103 103 103 103
R? 0.503 0.510 0.506 0.505 0.510

Notes: This table shows the effects of reducing the teacher guide length on math scores. The PTR
variable is centered on the median PTR across students (17.5) so that the main effect represents the
effect for the median student in terms of PTR. A standard deviation of the class size distribution across
classrooms is 7.2. A standard deviation of the residualized baseline test score is 0.858. A standard
deviation of the mean baseline test score across classrooms is 0.539. All specifications randomization
strata fixed effects. Standard errors are clustered at the strata level. *** ** and * indicate significance

at 1%, 5%, and 10%.
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Table 6: Dispersion effects
Experiment 1

Overall Within classrooms Between classrooms
More detailed Less detailed More detailed Less detailed More detailed Less detailed
guides guides guides guides guides guides
(1) (2) (3) (4) (5) (6)
Panel A: Below median class size
Standard deviation 0.84 0.80 0.66 0.68 0.52 0.42
Difference -0.04 0.02 -0.10
F-test p-value 0.45 0.70 0.21
Levene’s test p-value 0.42 0.49 0.21
Observations 451 451 79
Panel B: Above median class size
Standard deviation 1.06 0.91 0.87 0.80 0.64 0.44
Difference -0.15 -0.07 -0.20
F-test p-value 0.00 0.04 0.02
Levene’s test p-value 0.00 0.04 0.04
Observations 1,276 1,276 93

Notes: This table compares the dispersion of test scores between within cells formed by experimental condition and classroom
PTR. Panel A shows the dispersion in test scores for classrooms below the median level of class size. Panel B shows the same
for classrooms above or equal to the median.
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Table 7: Dispersion effects
Experiment 2

Overall Within classrooms Between classrooms
More detailed Less detailed More detailed Less detailed More detailed Less detailed
guides guides guides guides guides guides

(1) (2) (3) (4) (5) (6)

Panel A: Below median class size

Standard deviation 0.90 0.89 0.78 0.76 0.46 0.55
Difference -0.01 -0.02 0.09

F-test p-value 0.91 0.76 0.40
Levene’s test p-value 0.77 0.67 0.49
Observations 448 448 48

Panel B: Above median class size

Standard deviation 0.93 1.00 0.86 0.81 0.37 0.56
Difference 0.07 -0.05 0.19

F-test p-value 0.08 0.13 0.03
Levene’s test p-value 0.08 0.38 0.19
Observations 1,112 1,112 59

Notes: This table compares the dispersion of test scores between within cells formed by experimental condition and classroom
PTR. Panel A shows the dispersion in test scores for classrooms below the median level of class size. Panel B shows the same
for classrooms above or equal to the median.
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Table &: Effects on teacher behaviors

Total
Completion conditional instruction
Teacher attendance Lesson completion on attendance time (hours)
(1) (2) (3) (4) (5) (6) (7) (8)
Panel A: Experiment 1
Less detail 0.001 0.001 -0.039 -0.039 -0.006 -0.006
(0.024) (0.024) (0.029)  (0.028) (0.057) (0.057)
Class size -0.000 -0.002 -0.003
(0.001) (0.003) (0.003)
Less detail x class size 0.000 -0.004 -0.007
(0.002) (0.004) (0.005)
Observations 178 178 176
Comparison mean of dep var 0.909 0.667 0.740
Panel B: Experiment 2
Less detail 0.058**  0.062** 0.084**  0.086** 0.061 0.062 3.232%  3.297*
(0.028) (0.029) (0.040)  (0.041) (0.041) (0.042) (1.790) (1.864)
Class size 0.003 -0.000 -0.001 0.020
(0.004) (0.007) (0.007) (0.292)
Less detail x class size 0.001 0.003 0.002 0.048
(0.007) (0.011) (0.011) (0.482)
Observations 112 111 111 111
Comparison mean of dep var 0.899 0.667 0.715 30.212

Notes: Table reports on effects of teacher behavior in the final period of each experiment. Teacher attendance is recorded by
academy managers. Lesson completion is recorded telemetrically using the lesson guide. Lesson completion indicates that the
teacher reached the end of a lesson. Total instruction time is the amount of time that the teacher was recorded as having a lesson
open on their tablet. Completion conditional on teacher attendance rescales the completion rate by the teacher attendance rate.
Robust standard errors reported in parentheses. Specifications in Panel A control for the classroom’s probability of assignment

to the experimental condition. Panel B specifications control for randomization strata fixed effects.
significance at 1%, 5%, and 10%.

kkk sk
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Appendices

Appendix A Data Documentation

Baseline test scores. For Experiment 1, NewGlobe supplied three baseline test scores in
math, English reading, and Kiswahili observed prior to randomization: the Term 1 midterm
and endterm and the Term 2 midterm. Students may be missing particular baseline test
scores.

We construct a single score representing the pupil’s baseline level in each subject by
standardizing and averaging all non-missing test scores.

In Experiment 2, NewGlobe shared baseline test scores in English language and compo-
sition from Term 1 midterm from 2020, the last time the students would have been tested
before the start of the intervention. Throughout we use the standardized baseline language

score.

Class size. We measure class size as the number of unique student identifiers associated
with each classroom who have test scores in the baseline file. NewGlobe also supplied records
of pupil-teacher ratios in each school. In the first experiment, we have NewGlobe’s record
of PTR prior to baseline. In the second experiment, the record is from after the start of the
intervention, raising concerns that these may be endogenous. To have a symmetric way of
calculating class size across the experiments, we have the number of unique students found
in the baseline test score data. Results are very similar if we use the PTR records instead

of the number of unique student identifiers in the baseline test score data.

Teacher behavior. NewGlobe provided data on teacher behaviors, including attendance
and lesson completion. Teacher attendance data reflect the fraction of class sessions at
which the classroom’s regular teacher attended. Bridge employs substitute teachers when

teachers are absent, so effects on teacher attendance may not reflect increases in the amount
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of instructional time students receive.

Lesson completion data consists of the number of scheduled lessons and the number of
lessons “completed” by the teacher in each academic termT] In the first experiment, these
data are disaggregated by the particular instructional component: activities and revision.
We use these data to construct a lesson completion index that averages the percentage of
total scheduled lessons scheduled for both components. In the second experiment, NewGlobe
shared data at the individual lesson level, including the amount of time spent delivering the
lessons. We use these data to calculate the fraction of lessons completed. We are also able
to calculate the number of instructional hours that students receive based on these data.

It should be noted that lesson completion indicates the fraction of lessons completed by
the classroom’s reqular teacher. A teacher who is present more often will complete a larger
share of lessons according to this measure. This complicates the interpretation of effects
on lesson completion where there is a corresponding change in teacher attendance, as it is
possible that the intervention only changed the fraction of lessons completed by the regular

classroom teacher.

Appendix B Figures

21 The data also include information on the number of lessons opened. However, we find that this measure
is highly predictive of completion, and therefore do not report these results for brevity.
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Notes:

Figure A1l

Experiment 1
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Histograms of class size. Each figure shows the distribution of class size across pupils.
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Figure A2

More detailed guide (comparison)

My Turn: 5 Minutes

I.
2.

Write on the board:
Draw a line under the last thing you

)33 -12

wrote and write today’s date.
Scan.
Problem 1 says 33 - 12.

What does problem 1 say, class? [Signal]
33-172

Point to the 3 lines and 3 dots.
I drew 3 tens and 3 ones.
This shows 33.

Point to — 12.

. Now let’s take away 12.
. 12 has 1 ten and 2 ones.
. That means | am taking away 1 ten and 2

ones from 33.

. Add to the board:

)33 -12

14.

I5.

First | cross out 1 ten.
Add to the board:

Less detailed guide (treatment)

1) 33 -12

£

. Now | cross out 2 ones.

. I had 33 and | took 12 away.
. Let's count what is left.

. Point to the line.

. | have 2 tens.

. Point to the dot.

I have 1 one.

. 2 tens and 1 one makes 21.
. This means | have 21 left.
. Add to the board:

1) 33 -12 = 2|

%

26.

27.

Therefore, 33 - 12 is 21.
Add to the board:

)33 -12 =Q2D

H

28.

This is my final answer.

Notes: Comparison of teacher guides Experiment 1.

My Turn: 5 Minutes

Write on the board:

)33 -12

2.

Demonstrate how to solve the problem on
the board. See below for completed
problem.

)33 -12 =D

H




Figure A3

Version A Teacher Guide Lesson 3 Version B Teacher Guide Lesson 3

7. Class, a NOUN is a person, place, thing or idea. There are three types of nouns.

8. A SINGULAR NOUN names ONE person, place, thing or idea. What does a singular noun
name? [Signal]One person, place, thing, or idea.

9. “Girl,” “park,” “pencil,” and “love” are examples of singular nouns.

10. A PLURAL NOUN names MORE THAN ONE person, place, thing, or idea. What does a plural
noun name? [Signal] More than one person, place, thing, or idea.

11. “Girls,” “parks,” “pencils,” and “books” are examples of plural nouns. They all end with the
letter s.

7. 1will read aloud the intreduction while you follow along in your textbook.
8. Read aloud the lesson’s introduction.

12. A PROPER NOUN names a SPECIFIC person, place, thing, or idea. What does a proper noun
name? [Signal] A specific person, place, thing, or idea.

13. “Nelson Mandela,” “Kenya,” “October,” and “Ramadan” are all examples of proper nouns.
Proper nouns ALWAYS begin with a capital letter.

Textbook Lesson 3

Grammar: Nouns and Proper Nouns

A singular noun names one person, place, thing, or idea.

A plural noun names more than one person, place, or thing by adding
-s.

Examples
* There are 5 boys in the class.
* He owns many farms.

She lost all of her pencils.

People Places Things Ideas

girl park pencil love
teacher school book hate

boy forest tree happiness
mother farm ball freedom
uncle restaurant cloud courage
doctor market cup sadness

Notes: Comparison of teacher guides from Experiment 2. Version A corresponds to the more
detailed version, and Version B less detailed. This example illustrates how the treatment
guides instruct the teacher to read from the textbook, instead of reading the instructions

directly from the guide. Note that in both cases, students would have been instructed to
open their textbooks to the relevant page.
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Appendix C Tables

Table Al: Simplicity rules

Rule

Definition

1 Keep it linear

-Don’t mention step B before you do step A.
-Don’t set the teacher up to scroll backwards.

2 Use lean language

-Don’t say it in four words if you can say it
just as clearly in two.
-Avoid non-essential words

3 Use consistent language

-Avoid slight variations in the way that you
script repeated instructions.

4 No optionality

-Do not script conditional scenarios
-Do not provide options

5 No multi-step instructions

-When pupils are working don’t direct the
teacher to do four things, direct the teacher
to do the one most important thing

6 Use teacher training language properly

-Use the ’approved’ language exactly as is,
don’t make slight variations

-Use it sparingly and only in the highest lever-
age places
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Table A2: Attrition on individual test scores
Experiment 1

More detailed Less detailed

6V

guides guides Observations
Mean  SD Mean  SD Difference p-value Academies Pupils Date
(1) (2) 3 4 (5) (6) (7) (8) (9)
2018 Term 3
Posttest: Math activities  0.75 0.44 0.81 0.39 0.06 0.233 184 2917 Oct 18, 2018
Posttest: Math revision 0.75 0.43 0.77  0.42 0.02 0.647 184 2,917 Oct 18, 2018
Endterm 0.67 0.47 0.70  0.46 0.04 0.314 184 2,917 Oct 23, 2018
2019 Term 1
Pretest: Math activities 0.62 0.49 0.52  0.50 -0.10 0.048 184 2917 Jan 7, 2019
Pretest: Math revision 0.64 0.48 0.53  0.50 -0.11 0.018 184 2917 Jan 7, 2019
Midterm 0.69 0.46 0.74 0.44 0.04 0.499 184 2,917 Feb 14, 2019
Posttest: Math activities  0.57 0.49 0.64 0.48 0.07 0.122 184 2,917 Mar 25, 2019
Posttest: Math revision 0.62 0.49 0.64 0.48 0.03 0.548 184 2,917 Mar 25, 2019
Endterm 0.72 0.45 0.70  0.46 -0.01 0.810 184 2,917
2019 Term 2
Pretest: Math activities 0.58 0.49 0.64 0.48 0.06 0.124 184 2,917 May 6, 2019
Pretest: Math revision 0.59 0.49 0.61 0.49 0.02 0.647 184 2917 May 6, 2019
Midterm 0.62 0.48 0.62 0.49 -0.01 0.827 184 2,917 Jun 12, 2019
Posttest: Math activities  0.60 0.49 0.61  0.49 0.01 0.765 184 2,917 Jul 23, 2019
Posttest: Math revision 0.60 0.49 0.60 0.49 0.00 0.992 184 2,917 Jul 23, 2019
Endterm 0.65 0.48 0.65  0.48 -0.01 0.836 184 2,917 Jul 30, 2019

Notes: The p-value accounts for errors clustering at the academy level.
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Table A3: Attrition on individual test scores
Experiment 2

More detailed

Less detailed

guides guides Observations
Mean  SD Mean  SD Difference p-value Academies Pupils Date
(1) (2) 3) (4 (5) (6) (7) (8) (9)

Term 2

Language endterm 0.76 0.43 0.84  0.37 0.08 0.251 112 1,962 March 15, 2021
Composition endterm  0.74 0.44 0.79  0.40 0.05 0.497 112 1,962 March 15, 2021
Fluency endterm 0.73 0.44 0.81 0.39 0.08 0.295 112 1,962 March 17, 2021
Term 3

Language midterm 0.77 0.42 0.81  0.39 0.04 0.247 112 1,962 June 10, 2021
Composition midterm  0.77 0.42 0.81 0.39 0.04 0.244 112 1,962 June 10, 2021
Fluency midterm 0.77 0.42 0.81 0.39 0.04 0.298 112 1,962 June 10, 2021
Language endterm 0.81 0.39 0.78  0.42 -0.04 0.458 112 1,962 July 13, 2021
Composition endterm  0.81 0.39 0.79  0.40 -0.02 0.667 112 1,962 July 13, 2021
Fluency endterm 0.75 0.43 0.68  0.47 -0.07 0.328 112 1,962 July 15, 2021

Notes: The p-value accounts for errors clustering at the academy level.
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Table A4: Effects on all test scores
Experiment 1

Math Math
revision activities

Pretest  Posttest Pretest  Posttest Midterm Endterm

(1) (2) (3) (4) (5) (6)

Term 3 2018
Less detail effect -0.07 0.03 0.22 -0.00 0.03 0.03
(0.13) (0.08) (0.16) (0.10) (0.07) (0.07)
1,411 2,217 1,589 2,264 1,644 1,999

Term 1 2019
Less detail effect 0.11 0.12 0.12 0.08 -0.01 0.10
(0.11) (0.09) (0.13) (0.12) (0.09) (0.09)
1,714 1,839 1,666 1,772 2,083 2,078

Term 2 2019
Less detail effect  0.21** 0.14* -0.00 0.19** 0.07 0.05
(0.09) (0.08) (0.11) (0.08) (0.06) (0.07)
1,756 1,758 1,779 1,769 1,809 1,901

Notes: Table shows the effect of less detailed guides on each post-intervention test score. All
specifications control linearly for the probability of assignment to the concise guide condition
within the school’s randomization strata and the student’s baseline math performance index.
Standard errors reported in parentheses are clustered at the school level. *** ** and *
indicate significance at 1%, 5%, and 10%.
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Table A5: Effects on all test scores
Experiment 2

Fluency
Language Composition assessment
(1) (2) (3)

Term 2 endterm
Less detail effect 0.09 -0.09 0.06
(0.11) (0.16) (0.18)
1,315 1,271 1,278

Term 3 midterm
Less detail effect 0.15 -0.01 -0.03
(0.10) (0.13) (0.17)
1,324 1,332 1,333

Term 3 endterm
Less detail effect 0.17* -0.00 -0.07
(0.09) (0.14) (0.19)
1,304 1,320 1,174

Notes: Table shows the effect of less detailed guides on all post-
intervention test score. The primary test score outcome was
the language assessment. All specifications control for baseline
language scores and randomization strata fixed effects. Stan-
dard errors reported in parentheses are clustered at the ran-
domization strata level. *** ** and * indicate significance at

1%, 5%, and 10%.
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Table A6: Relationship between teacher lesson completion data and teacher attendance

Total
Lesson instructional Mean time
completion time per lesson
rate (hours) (minutes)

(1) (2) (3) (4) () (6)

Teacher attendance rate 1.102%¥** 1.073*%** 51.26*%** 49.84*** _2979 _-2.627
(0.123)  (0.132)  (4.070)  (4.488) (7.717) (7.639)

Less detailed guides 0.0366 1.843 -0.273
(0.0311) (1.274) (0.719)
Observations 111 111 111 111 108 108

Notes: Table reports the OLS relationship between teacher attendance and measures
of teacher lesson completion from the final term of Experiment 1. Lesson completion is
observed only if the teacher is present, even if a substitute teacher completes lessons.



Table AT7: Effects of less detailed teacher guides on math test scores
By gender

Experiment 1  Experiment 2

(1) (2)
Less detail 0.123 0.199*
(0.082) (0.102)
Female 0.049 -0.036
(0.051) (0.051)
Less detail guides x Female 0.095 -0.057
(0.072) (0.066)
Observations 3,525 1,298
Number academies 174 103
R? 0.23 0.51

Notes: This table shows the effects of reducing the teacher
guide length on post-treatment math test scores. *** ** and
* indicate significance at 1%, 5%, and 10%.
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