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[bookmark: _Toc460485990]Context on the Fast Track Pre Analysis Plan
The pre-analysis plan (PAP) is designed to define the Fast Track project evaluation’s protocol for analyzing and managing data, while also providing guiding context on the study’s setup and objectives. 

The PAP is being written after the baseline survey and intervention have been completed but before the endline survey has begun.

[bookmark: _Toc460485991]Background on the Fast Track project 
The goal of the Fast Track project is to spur adoption of improved sweetpotato varieties by increasing the supply of and demand for improved sweetpotato vines at the local level. The intervention consists of a one-time distribution of “starter packs” of improved vines to students at public primary schools. The students’ households are then asked to multiply vines and give equivalent-sized starter packs to at least two neighbors (a process called “Give Double”). In addition to distributing vines, implementing organizations also create demonstration plots, host training sessions on sweetpotato cultivation, conduct promotional farmer field days, and hold nutrition information sessions. 
The Fast Track project is taking place in six regions (ten districts) in Tanzania and Uganda. An impact evaluation is underway in three of the project regions: Central Region in Uganda (Mukono and Wakiso Districts), Kagera Region in Tanzania (Bukoba and Missenyi Districts), and Pwani Region in Tanzania (Mkuranga District). The evaluation is a two-arm randomized controlled trial (RCT). The primary evaluation outcome is uptake of orange-fleshed sweetpotato (OFSP, a nutritionally-fortified type of improved sweetpotato). 
 
[bookmark: _Toc460485992]Objectives of the Fast Track Evaluation 

	Primary Outcome (Most likely to See Impact)
	Uptake of orange-fleshed sweetpotato (and other improved varieties)

	
	What proportion of farmers are currently growing improved orange-fleshed sweetpotato (OFSP) distributed by Fast Track? 

What proportion of farmers are currently growing any variety of improved orange-fleshed sweetpotato (OFSP)? 

Outcome definition
· Households growing improved OFSP (both specific to Fast Track, and non-specific to Fast Track) at the time of endline survey 


	Secondary Outcomes (Less Confident about seeing Impact)
	Other related outcomes[footnoteRef:1] [1:  Production (i.e., are farmers seeing higher yield as a result of the improved sweetpotato and associated trainings?) is also a secondary outcome of interest; however, the baseline results suggest that including questions around production and productivity of plots in the survey result in inaccurate data. The project M&E team will conduct an independent yield measurement exercise to address this question through a different methodology.] 


	
	· Other improved varieties of sweetpotato: What proportion of households are currently growing any variety of improved sweetpotato (SP)?
· Scale: To what extent are farmers growing orange-fleshed and improved varieties of SP?
· Nutrition: Are households consuming a greater amount of orange-fleshed sweet potato and / or other vitamin A-rich foods? 
· Income: Are farmers earning more income from sweetpotato?




[bookmark: _Toc460485993]Definitions
Although precise definitions vary between sources, the following definitions are used in the context of this study and document.
Intended recipients (IR): a household is an intended recipient of the Fast-Track program if they have a child who would have been in grades 4-6 at the time of the intervention, and enrolled in the village’s school. In treatment groups, intended recipients are households who were targeted for the vine distribution; in control groups, intended recipients are households who would have been targeted for Fast Track, if Fast Track had been implemented in their village/school.  

Potential secondary recipient (PSR): potential secondary recipients are households, which might not have a school-age child who received improved vines, but could have received them through the “Give Double” process. For this study, we randomly selected households from the village roster process to obtain a representative sample of the village. Measuring uptake in PSR households will allow us to assess the success of “Give Double”, and subsequently, assess the program’s impact on increasing uptake within the village. 

Improved Sweetpotato: A sweetpotato germplasm that has passed through the process of breeding and official release or a landrace variety that has passed through the process of testing, removal of “off types”, and release.       
Orange Flesh Sweetpotato (OFSP): A sweetpotato with orange flesh and containing greater quantity of carotene / vitamin A. Most varieties of OFSP distributed through the Fast Track project are also improved varieties, although one local variety of OFSP also exists. Varieties can have varying shades of orange and varying levels of beta-carotene. For the primary outcome, we will evaluate uptake of Fast-Track specific OFSP vines, as well as uptake of any improved variety of OFSP, including those not specific to the project. 

Uptake: A household will be determined as uptaking improved OFSP/SP if they are growing at least one variety of improved OFSP/SP at the time of endline, via self-report and verified through comparison of physical attributes. 

[bookmark: _Toc460485994]Evaluation Design 
This evaluation is a two-arm clustered randomized control trial (RCT) taking place in three regions in Uganda and Tanzania. IDinsight collaborated with IITA to (i) set inclusion / exclusion criteria, (ii) support implementers in determining if schools / villages met the eligibility criteria by defining eligibility terms, responding to questions from implementers, and creating tracking tools. An endline survey beginning in January 2018 will assess uptake of improved varieties of OFSP after farmers have planted vines. 

[bookmark: _Toc460485995]Randomization, intervention, and unit of analysis 
The evaluation is a two-arm randomized controlled trial, where the treatment was randomly allocated at the school level. Although the unit of randomization for allocating the treatment was the school, the unit of analysis is the village level. At the end of the study, the uptake rate of improved orange-fleshed sweetpotato (and other improved varieties) will be compared between households in villages where treatment- and control-arm schools are located. The protocol followed for randomization is described in the section below.

[bookmark: _Toc460485996]Overview of evaluation setup and sampling strategy 
1. Schools selected for inclusion/exclusion into the study were chosen based on various school characteristics[footnoteRef:2]  [2:  See Appendix for detailed school sampling strategy.] 

· To avoid spillovers between treatment and control villages, only one school was selected per administrative Ward (in Tanzania) or Parish (in Uganda).[footnoteRef:3]   [3:  In Mkuranga, due to the small number of areas appropriate for the intervention, two schools were selected from one Ward. The administrative units in Uganda are District, Subcounty, Parish, and Village; in Tanzania the units are District, Ward, and Village.] 

2. Each school identified for inclusion into the study was then linked to a village 
3. From the corresponding village, 20 households were selected[footnoteRef:4]. Households were selected through two distinct processes, [4:  See Selecting Households for the sampling protocol.] 

· 8 out of the 20 households were randomly selected from school rosters to ensure that the final sample included intended recipients to allow us to assess uptake of improved OFSP/SP among household whose children may have directly received vines from the Fast Track project (IR).
· 12 out of the 20 households were randomly selected from village roster to ensure that the final sample included also potential secondary recipients to allow us to assess uptake of improved OFSP/SP among households that reside in the same village but might not have directly received vines through school-based distribution.
4. After baseline, villages were categorized into three groups based on levels of adoption of improved sweetpotato at baseline. In each group, villages were randomly assigned to treatment and control  

[bookmark: _Toc456786830]Figure 1. Study Arms[footnoteRef:5] [5:  The size of the treatment arm was designed significantly larger than that of the control arm to potentially accommodate a third arm to the study design. This possibility has being rejected after discussion with the project stakeholders.] 

[bookmark: _Toc460485997][image: ]Selecting Households
This section provides additional details on how the 20 households were sampled through the two separate procedures introduced previously. 
First, 8 students were randomly selected from a list of all students enrolled at the study school in grades 4-6, and each sampled student was linked to a household where that student resided. Two students from the same household could not be selected from the school list, and any student whose household was located in a different village was replaced. This sample represents the intended recipients of the intervention (i.e., the households that will receive vines through school distributions).
Second, 12 households were randomly selected from a list of all households in the village in which the study school was located. This list of all households was obtained by either (i) collecting existing household lists from local administrative government offices or, when no pre-existing household lists were available, (ii) meeting with village leaders and asking them to name all the households in the village.  This is a representative sample of the village in which the intervention took place. If the same household was selected via village sampling and student sampling, no replacements were made.
[bookmark: _Toc456786831]Figure 2. Household sampling procedure
[image: ]

The two separate sampling procedures were utilized to ensure a minimum number of intended recipients in the sample, while also including potential secondary recipients. The implications of this sampling process are: 
1. The full sample of 20 households per village is not representative of the village, as it includes a higher proportion of intended vine recipient households. However, the 12 households randomly selected from the list of all households in the village are representative of the village, and analysis at endline can be performed on this representative sample.
2. Subsample analysis around the impact of the project on intended versus potential secondary vine recipients may generate useful indicative findings. 
3. The study sample in each village may be fewer than 20 households, as the same household may be sampled from both the village list and school list.
In the final study sample, 703 households were sampled only from village lists, 473 households were sampled only from school lists, and 20 households were sampled from both lists.

[bookmark: _Toc460485998]Sample size and power calculations
The sample size of the evaluation was determined in order to detect a difference in the primary outcome (uptake of improved orange-fleshed sweetpotato) across study arms. Analysis may be conducted around the secondary outcomes, but the findings will be indicative rather than conclusive.

[bookmark: _Toc460485999]Power calculations, pre-baseline
[bookmark: _Toc451168137][bookmark: _Toc451168143]The sample size for the baseline study was calculated using the following parameters, based on baseline and endline uptake of any variety of sweetpotato. The parameters below output a recommended sample size of 1,120 households from 56 clusters (villages). The research team rounded the sample up to 1,200 households from 60 clusters (villages) in order to allow for more conclusive sub-sample analysis around the effect of the project on intended recipients versus the village in general. 

Table 1: Power Calculation Parameters – Pre-Baseline Survey
	Parameter
	Input
	Justification

	Uptake of improved sweetpotato in Control Villages at Endline
	10%
	Estimates given by experts during pre-evaluation situation analysis.

	Uptake of improved sweetpotato in Treatment Villages at Endline
	30%
	Estimates given by project stakeholders for policy-relevant effect size.

	Intraclass Correlation Coefficient (ICC)
	0.3
	Used reference dataset

	Alpha
	0.05
	NA

	Power
	0.9
	 90% is conservative power

	Cluster Size
	20
	Logistically feasible to cover 20 households in one village in a single day of surveying

	Stata Syntax
	clustersampsi, samplesize binomial p1(0.1) p2(.3) m(20) beta(0.9) rho(.3) 



[bookmark: _Toc460486000]Power calculations, post-baseline
Findings from the baseline study indicated that uptake of improved varieties of sweetpotato was significantly higher than initially predicted. However, although uptake of improved varieties was high, uptake of orange-fleshed sweetpotato (OFSP) was still low. As a result, the project decided to focus on distributing OFSP varieties and measuring the impact of the intervention on the uptake of OFSP. 

Thus, the evaluation team re-ran the power calculations after the baseline to reflect this decision, incorporating more accurate estimates of current uptake of OFSP, ICC, and a cluster size of 12 (the households randomly sampled through the household roster list). The STATA command used was 

clustersampsi, binomial detectabledifference p1(0.1) m(12) k(27) beta(0.9) rho(.18)
 
Using parameters drawn from the baseline study, the research team found that a 17% effect size will still be possible to detect (assuming that uptake is at least 27% in treatment villages and 10% in control villages at endline).

Table 2: Power Calculations -- Post-Baseline Survey
	Parameter
	Input
	Justification

	Uptake of OFSP in Control Villages at Endline
	10%
	Current uptake of OFSP across study locations.

	Uptake of OFSP in Treatment Villages at Endline
	27%
	Minimum effect size possible to detect, given updated parameters

	Intraclass Correlation Coefficient (ICC)
	0.18
	Calculated from baseline data
Note: This input is lower than in the initial calculations, which decreases the minimum detectable effect size.

	Alpha
	0.05
	NA

	Beta
	0.9
	NA

	Cluster Size
	12
	Only include household sample in power calculations, in order to have a conservative estimate
Note: This input is lower than in the initial power calculations, which increases the minimum detectable effect size.

	Number of Clusters Per Arm
	20
	Note: This input does not account for the treatment arm being twice as large as the control arm (40 schools versus 20 schools).

	Stata Syntax
	clustersampsi, binomial detectabledifference p1(0.1) m(12) k(27) beta(0.9) rho(.18)





[bookmark: _Toc460486001]Analysis Framework
Data will be analyzed using an intent-to-treat (ITT) approach. For all primary and secondary outcomes, the following model will be utilized. Covariates will be constructed from baseline data. 

[bookmark: _Toc460486002]Regression specification
The primary specification is as follows: 



Where  
· 		is outcome variable for household i in village v
· 	is a dummy that takes a value of 1 if household  i is in a treatment village
· 	baseline value of outcome variable for household i in village v

· 		, including dummies for the stratification groups
·  		is an idiosyncratic error term, assumed to be correlated within villages
 represents the treatment effect. The specification will be run separately for Intended Recipients and Potential Secondary Recipients. Besides stratification dummies, we intend to include only one additional control, which is a dummy indicating whether the household ever received improved sweet potato or OFSP vines. 

In Stata 14, the following code framework will be used to identify the impact and significance of each permutation of treatment conditions:

areg y treat y_bl past_improved a(strata_groups) cluster(village)


[bookmark: _Toc460486003]Possible additional exploratory analysis 
Additional Outcomes
We will also analyze additional outcomes (apart from the previously-defined primary and secondary outcomes) in order to provide additional insight into the effects of the treatment. As there are many possible outcome variables, conducting valid statistical inference on this larger set of outcomes is fraught with complications. Therefore, this additional analysis will be considered to be exploratory. 

The additional analysis may include:  

· Grew OF or improved sweet potato in the past 6 months
· Consumption of vitamin-A rich foods in the last 30 days 
· Knowledge about the health benefits of OFSP consumption (can name 3 benefits of OFSP)
· Women’s decision-making (self-reported measure on whether women decide how the household spends earnings from SP) 
[bookmark: _Toc460486005]

Subgroup analyses  
In addition to examining the effects of treatment conditions using the entire sample, we will also explore the effects on predefined sub-samples of the population. Since the study is not powered to detect differences among sub-samples of the population, these analyses are meant to be exploratory and to examine indications of heterogeneity of treatment effects.  
· Study areas experiencing poor vs. good weather conditions in the most recent harvesting season 
· Households with and without young children
· Households who were and were not already growing any improved SP at baseline 
· Households who, at baseline, were and were not aware of benefits of OFSP
· Households where women are the sole or joint decision-maker in purchasing and planting SP
· Households who sell SP
· Households with larger vs. smaller plot sizes
[bookmark: _Toc460486006]Sensitivity analyses  
The main outcome variable (uptake of improved OFSP) is data verified through direct observation. However, depending on environmental conditions or timing of the endline survey, it may be difficult to verify it for all households surveyed.  We will conduct a sensitivity analysis using different definitions of uptake of improved OFSP varieties. 

Definition 1: Verified uptake of OFSP
· A household is considered growing OFSP if the farmer reports it and the field officer verifies it through direct observation of the vines and root. 

Definition 2: Self-reported uptake of OFSP
· In this case a household is considered growing OFSP according to self-report alone.  

[bookmark: _Toc460486007]Addressing potential contamination of control group 

In this impact evaluation, control groups may be contaminated through the following mechanisms,
· Households in control villages receive improved vines through friends / family living in treatment villages 
· Households in control villages receive improved vines from other programs which are operating in the area  
· Households in control villages purchased improved vines from markets close to treatment areas 

While we do not have any mechanism to control the potential diffusion of improved varieties between treatment and control group, we will document potential contamination through questions in the survey. 
For example, we will include a question asking all households who are growing improved OFSP or any improved varieties of SP on how they obtained the vines. If households in control villages are also growing improved varieties of OFSP, we will look at the varieties of vines grown and the sources of vines to ascertain level of spillover.  Control households uptaking improved OFSP varieties specific to the Fast-Track project may indicate direct spillover effects from Fast-Track’s distribution and multiplication activities. Control households uptaking any type of improved OFSP (non-specific to the Fast Track project) may be indicative of the spillover effects of Fast Track’s sensitization and awareness activities. Finally, we will interpret the scale and severity of spillover effects in the context of findings from the impact evaluation. 

[bookmark: _Toc460486008]Dealing with attrition / missing data

Attrition from Fast Track may be caused by households’ withdrawal from the study or households’ migration to outside areas where Fast Track operates. We assume that attrition is exogenous and that participation in the Fast Track program does not cause attrition, meaning that although attrition can decrease power it will not affect the validity of our estimates. We will test this assumption of exogeneity by ensuring that there is balance in attrition between treatment and control groups. 

Additionally, bad weather may cause vines to die by the time of the follow-up survey, making variety observation impossible. In this case, households will be counted as having not uptaken OFSP or improved SP. However, one of the additional outcomes will ask whether households grew improved SP in the last 6 months, which can provide an alternative definition of uptake in the case of recent bad weather. 



[bookmark: _Toc460486009]Appendix A. School sampling protocol  

[bookmark: _Toc450143375][bookmark: _Toc460486010]School Selection: Tanzania
The study sample in Tanzania consisted of 720 households (20 households from 24 villages in Kagera and 20 households from 12 villages in Mkuranga). Sampling in Tanzania proceeded according to the following steps:
1. Study implementers provided lists of all schools in each district. A total of 367 schools were identified (251 in Kagera and 116 in Mkuranga)

2. Schools were categorized as “eligible” for the Fast Track program if they met all of the following criteria:

	Criteria
	Reason for Introducing Criteria
	Number of Schools Excluded for Not Meeting Criteria
(% of total)

	At least 250 students are enrolled
	Need to have enough students to receive vines
	96 (26%)

	School is public
	Mimics  projected scale-up 
	18 (5%)

	Sweetpotato is commonly grown in area
	Program unlikely to have impact if farmers don’t already grow SP
	19 (5%)

	Only one school exists in village where the school is located
	Difficult to measure impact if vines are distributed to only a small proportion of total students in village
	136 (37%)




3. If any of the above data were missing for a school, the assumption was that the school met the criteria.

4. 12 wards in Mkuranga and 24 wards in Bukoba/Misenyi were randomly selected to have a school/village from within the ward be included in the baseline survey.

a. A maximum of one school per ward was selected in order to minimize contamination between arms. 

5. Within each ward, one eligible school was randomly selected. 

6. Implementers were provided with a list of schools to include in the baseline survey. For each school, implementers were asked to do the following:

a.  Confirm that at least 50% of the students enrolled in the school came from the village in which the school was located. If a school didn’t meet this criteria, implementers were instructed to ask the M&E team for a replacement school.

i. If other eligible schools existed within the selected ward, the replacement school was randomly selected from these schools.

ii. If no other eligible schools existed in the selected ward, a new ward was randomly selected, and an eligible school was randomly selected from within that ward.

b. Look for any other reasons that a school may be unsuitable for the intervention. If a school was unsuitable, the M&E would provide a replacement (according to the process outlined above). The most common reasons for which schools were considered unsuitable was distance or inaccessibility during the rainy season (essentially, that the implementing partners could not conduct the intervention at a school within their existing timeline and budget).

c. Collect a roster of students for the school and a roster of households for the village in which the school was located.

7. NOTE: In Mkuranga, only 11 wards were judged by implementers to be appropriate for the impact evaluation. 12 schools were needed for the baseline survey, so one ward was randomly selected to supply two randomly selected schools. Implementers confirmed that the two randomly selected schools were not in villages adjacent to each other.

8. Once village household rosters and school rosters were collected, 20 households were randomly selected for inclusion in the baseline survey.

a. Eight households were randomly selected from school rosters. School staff assisted with identifying heads of household for students who appear on the school roster.

b. Twelve households were randomly selected from the village household rosters.

[bookmark: _Toc450143376][bookmark: _Toc460486011]School Selection: Uganda
The study sample in Uganda consisted of 480 households (20 households each from 24 villages in Wakiso and Mukono). Sampling in Uganda proceeded according to the following steps:
1. The M&E team collected lists of schools in each district.  A total of 1,773 schools were identified.

2. Schools were categorized as “eligible” for the Fast Track program if they met the following criteria:

	Criteria
	Reason for Introducing Criteria
	Number of Schools Excluded for Not Meeting Criteria
(% of total)

	School is public
	Mimics scale-up situation
	1,334 (75%)



Fewer screens were applied to schools in Uganda because information about school enrollment, sweetpotato production, and village-level location of schools was unavailable.

3. If any of the above data were missing for a school, the assumption was that the school met the criteria.

4. Implementers provided a list of six sub-counties in which they intended to carry out the Fast Track program.


5. The M&E team randomly selected 81 schools from the sub-counties in which the project would be carried out.

a. 81 schools were selected because this was the total number of public schools in the implementation sub-counties.

6. The M&E team selected the 24 schools/villages for the baseline survey according to the following process:

a. The 81 schools were randomly sorted.

b. The village in which the first school on list was located was included in the sample frame if the school met the following criteria:

a. At least 50% of the students enrolled in the school came from the village in which the school was located. This was confirmed by implementers during visits to the school.

c. The village in which the second school on the list was located was included in the sample frame if the school met the criteria listed above, as well as the following criteria:

i. No other schools in the parish in which the school was located were already included in the sample frame. 

d. The M&E team worked sequentially down the list of 81 schools until 24 schools were eligible for inclusion in the sample frame.
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