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Background: In recent years, Bangladesh has seen a rise in heat waves, impacting the health,
well-being and livelihood of people. Children are one of the population groups experiencing the
worst impact. To reduce the impact of heat wave on primary school going children, BRAC James
P Grant School of Public Health (JPGSPH), BRAC University, in close collaboration with the
Architecture department of BRAC University and BRAC Education Programme (BEP) is currently
implementing two locally led heat-mitigation interventions - Solar Reflective Paint (SRP) and
Bamboo Ceiling with Polyethylene Foam (BCPF) in 92 BRAC primary schools located in two
climate-vulnerable districts of Bangladesh- Gaibandha and Kurigram. This study assesses the

acceptability, feasibility and appropriateness of these interventions.

Objectives: The objective of this study is to assess key implementation outcomes of two heat-
mitigation infrastructure interventions, the SRP and BCPF, focusing on their acceptability,
feasibility, and appropriateness among key stakeholders in selected BRAC primary schools, which

are tin-sheds located in climate-vulnerable districts of Bangladesh.

Methods: A cross-sectional design using a convergent mixed-methods approach nested within the
parent Cluster Randomized Controlled Design (cRCT) was used.. To assess the acceptability,
feasibility and appropriateness, the TFA (Theoretical Framework of Acceptability), FIM
(Feasibility of Intervention) and IAM (Intervention Appropriateness Measurement) were used,
respectively. A 5-point Likert scale questionnaire was used to collect data from different
stakeholder groups such as BRAC School house owners, teachers and implementers. Both EFA
(Exploratory Factor Analysis) and CFA (Confirmatory Factor Analysis) were performed for the
TFA scale validation. Additionally, Cronbach’s Alpha values were assessed to measure the

internal consistency of the contextualized scale.

Results: The EFA revealed a three-factor solution to identify the TFA for both interventions, SRP
and BCPE with Cronbach's Alpha value (>0.7). Items from the EFA factors showed high median
scores for both of the interventions, which indicated high acceptability of the interventions.

Similarly, for both interventions the median score for feasibility and appropriateness were high.



Therefore, the results displayed that both interventions were feasible and appropriate for the

community and the implementers.

Conclusions: Both interventions, SRP and BCPF, were perceived as acceptable, feasible and
appropriate by the study population in the context of tin-surfaced one room classrooms run by BEP
in two climate vulnerable districts where extreme heat is a major problem impacting the health and

education of children.

Keywords: Heat-mitigation infrastructure interventions, Children's health, Acceptability,

Feasibility, Appropriateness, Climate-vulnerable, Bangladesh.
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1.1 Background and Rationale

Over the past few decades, the Earth has experienced significant climate change, leading to a rapid
rise in temperatures that is projected to continue. By 2080, global temperatures could surpass 35°
C. Regions with high population density, like South Asia and West Africa, as well as the coastal
belt, will be most severely affected (Coffel et al., 2017). The consequences of heat waves and their
impact are already evident in the 21st century. According to a report from the World Health
Organization (WHO), deaths related to extreme heat have risen by almost 70% in recent two
decades (WHO, 2023). Other than death, extreme heat leads to multiple health issues, such as
heat stroke, heat exhaustion, heat cramps, rapid dehydration, etc. (CDC, 2024). A study indicates
that in Africa, between 2 and 8.5 million people will experience heat stress due to extreme heat
waves (Fotso-Nguemo et al., 2022). Likewise, a recent study shows that many regions in South
Asia will face temperatures exceeding 50° C (UNICEF, 2024).

Bangladesh is one of the countries vulnerable to extreme heat waves. In 2023, the country
experienced a significant heat wave that lasted for weeks with temperature exceeding 40° C. The
country is expected to experience heat waves more frequently in the near future (Koons, 2023).
The average temperature during hot summer days range between 30° C to 35° C in Bangladesh,
and April is considered the hottest month (World Data, 2026). However, due to climate change,
now May and June are also experiencing hot summer days (Koons, 2023). The heat waves
particularly affect the vulnerable population, especially children. The 2024 heat wave in
Bangladesh, which was recorded at 42° C, had a considerable impact on school-going children,
resulting in school closures and affecting education of about 33 million children (Save the
children, 2024). Nationwide school closure disrupted the education of many children and lasted
about six to eight weeks. Children suffered from dehydration, heatstroke, heat exhaustion. This
also impacted their mental health (UNICEF, 2025)

Similarly, Gaibandha and kurigram are climate vulnerable districts of Bangladesh. Due to the
climate change these districts suffer from prolonged droughts and extreme heat. The residents of

these two districts are very poor and their economy is agriculture based (RDRS, 2024). Due to all
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these reasons they are vulnerable to this extreme hot weather especially the children. Moreover, to
improve the poor children’s education BRAC has their own BRAC schools in almost every
district. Gaibandha and Kurigram are one of them as well. These BRAC schools are producing
over 6 million primary school graduates along with 8 millions preschool graduates (BRAC, n.d.)
since their one teacher model programs. Additionally, these BRAC schools are community based
learning centers rather than conventional schools. These BRAC schools are established in the
rented houses from the community members. Since these schools are in rented houses, they are
often temporary and the house structure is the same as found within the community. Such as the

roofs are made of tins and the walls are made of bamboo fences with few numbers of windows.

Therefore choosing these BRAC schools was significant to make a positive impact on the
children’s health and education through these heat-mitigation interventions. To address this critical
issue, BRAC James P Grant School of Public Health (JPGSPH), BRAC University, in close
collaboration with the Architecture department of BRAC University and BRAC Education
Programme (BEP) is currently implementing two locally led heat-mitigation interventions in 92
BRAC primary schools. The proposed interventions include solar-reflective paint, which is a
scientifically recommended approach to reduce the heat during hot summer days in tin roof houses
(Yuan et al., 2024), and a bamboo ceiling with polyethylene foam, which is a locally adapted
method. One of the project’s objectives is to implement these physical infrastructure interventions
in the classrooms, along with a heat education toolkit for the students, to mitigate the negative
impact of heat waves. These interventions will likely improve the health outcomes of the school-

going students along with their academic performance.

During the implementation of these interventions, it is crucial to understand how the community
and beneficiaries are accepting the interventions, and what their perceptions are about their
usefulness. This requirement highlights the importance of assessing implementation outcomes to
ensure the community’s acceptance and relevance of the proposed interventions. Given that these
interventions are in the immediate phase of implementation completion, key aspects to evaluate
include acceptability, feasibility, and appropriateness. Acceptability gives an understanding of how
satisfactory the interventions are and can be assessed through the knowledge or direct involvement

of the stakeholders, while feasibility assesses the practicability of integrating the interventions in
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the existing setting. Appropriateness focuses on identifying the suitability and the relevance to

intervention implementation (Proctor et al., 2011).

Various frameworks and theories can be used to measure these three outcomes. The existing
literature shows that the Theoretical Framework of Acceptability (TFA) is frequently employed to
assess the acceptability of any interventions, while the Intervention Appropriateness Measure
(IAM) assesses appropriateness, and the Feasibility of Intervention Measure (FIM) evaluates the
feasibility. There have been limited studies conducted, where these frameworks and tools have

been used for assessing implementation outcomes for any kind of infrastructure interventions.

Therefore, this study aims to assess the acceptability, feasibility, and appropriateness of the
proposed heat-mitigation infrastructure interventions among key stakeholders using the TFA, the

FIM, and IAM measurement tools, applying a mixed-method research approach.

1.2 Problem Statement

As Gaibandha and Kurigram are among the vulnerable districts for heatwave in Bangladesh (Risk
Mapping for Climate Vulnerability, 2021), the parent project chose these two districts for the
infrastructure heat-mitigation interventions to see if they are effective in reducing the temperature
of the BRAC school’s classroom. The interventions are expected to improve the inner environment
of the BRAC school’s classroom, which would likely enhance students’ learning ability and reduce
their sufferings from heat-related conditions. However, it is important to assess if the interventions
are implemented as per the scientific and community expectation to enhance its impact. Therefore,
this study will assess the acceptability, appropriateness and feasibility of these heat-mitigation

infrastructure interventions from the perspective of both the community and implementers.

1.3 Study Objectives
1.3.1 Overall Objective

The general objective is to assess key implementation outcomes of heat-mitigation infrastructure

interventions, including acceptability, feasibility, and appropriateness among key stakeholders in

selected BRAC primary schools in climate-vulnerable districts of Bangladesh.
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1.3.2 Specific Objectives
The specific objectives of this study are:

1. To assess the acceptability of the heat-mitigation infrastructure interventions for improving
the children’s health outcomes among the key stakeholders (teachers, school-house owners,
implementers, and the community) in the study sites.

2. To assess the perceived feasibility of implementing the heat-mitigation infrastructure
interventions for improving the children’s health outcomes among the key stakeholders.

3. To assess the perceived appropriateness of the heat-mitigation infrastructure interventions

for improving the children’s health outcomes among the key stakeholders.

1.4 Structure of the Thesis

This thesis is organized into six chapters. Chapter 1 provides the introduction, background, and
study objectives. Chapter 2 presents a comprehensive review of existing literature. Chapter 3
outlines the methodology used in this study. Chapter 4 presents the findings. Chapter 5 provides a
discussion and interpretation of the results in light of existing evidence. Chapter 6 concludes the

thesis with key conclusions, recommendations, and limitations.

2.1 Global Evidence

Extreme heat is responsible for many health hazards. From direct health-related illnesses like heat
stress, heat stroke, etc. to increased infectious disease spread and worsened mental
health. According to the WHO, approximately 4,89,000 deaths occurred globally due to extreme
heat-related issues between the period 2000 and 2019. Among these deaths 45% occurred in Asia
(WHO, 2026). Mostly people who are socially and economically disadvantaged suffer the most.
The elderly and children also fall under the vulnerable groups. Apart from health, extreme heat
also adversely affects nutrition and the education status, especially for children. In 2024, many
schools in Bangladesh, Nepal and India closed due to extreme heat (UNICEF, 2024), which

negatively affected children’s educational outcomes. It is predicted that 970 cities globally will see
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average summer high temperatures of 35°C by 2050. Since the 1980s, urban populations' exposure
to heatwaves has increased dramatically, with cities suffering longer and more intense spells of
high heat. Local "hot spots" are created when certain neighborhoods in cities have noticeably
higher temperatures than others. Due to the fact that underprivileged and vulnerable groups are
more likely to reside in historically redlined communities with little tree canopy, a lot of
impermeable surfaces, and little access to cooling, these inequities may result in disproportionate

exposure to excessive heat (Avlv et al., 2026).

Many initiatives have been undertaken globally to address the impact of heat waves, such as
creating green spaces, roof gardening, using solar reflective paint etc. One study in South Korea
found that applying solar reflective paint can reduce the temperature on average from 2.2 °C to 4.3
°C and is a great solution for economically vulnerable populations (Kwon et al., 2024). Another
study reported the usefulness of using polyethylene foam as a cooling method to reduce
temperature (Pilipenko et al., 2021). Another South Korean study showed a variety of heat-
mitigation infrastructure interventions that are effective in reducing the heat to a significant degree.
Such as shading structure, cool roofs with reflective paints, cooling fog systems etc (Kwon et al.,
2024).

Other than that there are green and blue infrastructure interventions to reduce heat such as
vegetated balconies, creating small wetlands in urban areas, etc (Kumar et al., 2024). Study shows
improving thermal comfort has a great effect on peoples’ health especially in the urban areas.
Therefore to ensure thermal comfort many initiatives have been taken. For example, creating
shades with the help of trees, and building structures. For building structures they emphasise on the
structure of the building for creating shades for the lower levels of the buildings. Additionally,
creating cool roofs by doing vegetation on the roofs is another method which significantly reduces
the heat (Nasrollahi et al.,, 2020). Other than that, many studies mentioned infrastructure
improvements as a heat mitigation strategy in urban areas. As improving infrastructure can make a
more long lasting method for heat mitigation compared to other temporary strategies. It will also
focus on the resilience of buildings. Therefore, adding heat-tolerant materials in building making

are becoming more common. Moreover, cool roofs, cool pavements also fall under improving
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infrastructure. As they reflect more solar energy which helps to keep the infrastructure or building
cooler (Adapting to, 2026).

Furthermore, another study shows that heat mitigation strategies for infrastructure can also be
assessed as day and night time. Study says reflective roofs work better in day time where vegetated
roofs work better in night time in terms of reducing heat of the infrastructure or buildings.
Therefore the effectiveness of different heat mitigation strategies depends on different conditions
(Hesse et al., 2025). A study of China, showed that creating green and blue spaces significantly
decreases the heat. However, these types of infrastructures depend on various factors to reduce the
temperature at a significant level. Such as for green spaces location and coverage ratio of the
vegetation and vegetation types matters. Similarly, for creating blue spaces such as ponds, lakes,
wetlands, etc also need space and design to reduce heat (Zhang & Hu, 2024). However, all
infrastructure interventions don't follow the “one size fits all” concepts. Different infrastructure

interventions are applicable for different geographical and infrastructural contexts.

In Bangladesh a limited number of solutions have been implemented to mitigate the negative
impact of heat waves in buildings and schools. These include reflective paints, green spaces on the
roof top through gardening and planting other vegetation (Rahman & Hasan, 2024). One study in
the Korail slum applied solar reflective paint in tin shade houses, and it was successful in reducing
the heat; even though the implementers faced many challenges associated with the tin structure of
the houses and the COVID-19 pandemic (Chilling Prospects, 2021).

Therefore, based on studies it seems among all the infrastructure interventions, solar-reflective
paint and PE-foam has been well suited with the context of Bangladesh including other heat-
mitigation strategies such as green roofs, tree plantation, etc. Moreover, SRP seemed to be well
suited for tin roof houses as it’s already been applied in Bangladesh slums. On top of that, PE-
foam is locally available and already used as heat mitigation in the Bangladesh context. However,
there are limited studies regarding the implementation research regarding infrastructure
interventions to assess how these interventions are accepted in the community, do these

interventions fit into their respective study context or not to reduce the heat. Thus, doing an
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implementation research on infrastructure interventions would contribute to novel findings in the

existing literature.

2.2 The Parent Study and Intervention Details

The parent project is currently being implemented in 115 primary schools of the BRAC Education
Programme located in Kurigram and Gaibandha districts of Bangladesh. The project follows a
mixed-method research design, which started with a qualitative assessment followed by a cluster
randomized control trial (cRCT). It includes collecting health and educational outcomes related
data from 2875 children who study in the 115 schools. The primary objective of the parent
research is to assess the effectiveness of the interventions to mitigate the negative impacts of heat
waves on children aged between 7 and 14 years. The interventions include solar reflective paint,
bamboo ceiling with polyethylene foam, and a heat education toolkit. The study includes five
arms. As per the research plan, the first arm will get the heat education toolkit and solar reflective
paint. Likewise, the second arm will get heat education and a bamboo ceiling with polyethylene
foam. The third arm will get the combinations of all the interventions, and the fourth arm will get
only the heat education toolkit. Lastly, the fifth arm will have no intervention, that is, the control
group. From the selected schools, 69 have already received the infrastructure interventions. Among
them, 23 schools received the solar reflective paint (SRP) intervention, 23 schools received
bamboo ceiling with polyethylene foam (PE-foam) intervention and the other 23 schools received
both SRP and PE-foam interventions.

2.3 Theoretical Framework

The TFA is used to evaluate the acceptability of the project interventions from the perspective of
key stakeholders, including teachers, parents, and the community. This framework has a total of
seven components that assess acceptability from different angles, focusing on how individuals
perceive the effectiveness of the intervention in relation to their systems and the benefits derived
from it. The components are straightforward and easy to understand. More importantly, this

framework can be applied to any point during the intervention’s duration.
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Theoretical Framework of Acceptability

(TFA)

A multi-faceted construct that reflects the extent to which people delivering or receiving infrastructure interventions (Solar reflective

paint & P-foam with bamboo ceiling ) consider it appropriate, based on anticipated or experiential cognitive and emotional responses to

the intervention

v
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behaviour(s) required
to participate in the
intervention

Prospective acceptability

<

Concurrent acceptability

>
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Figure 1 : TFA Framework for heat-mitigation infrastructure interventions

(Sekhon et al., 2017).

In this research, all the components of the TFA are applied to assess and measure the acceptability

of the given interventions. This framework helped to assess how the participants think about the

interventions and, according to them, whether the interventions achieve the purpose or not. The

perception of the effectiveness of the interventions can be gained from the participants. Through

which the challenges for implementation can be identified, along with the solutions for those

challenges.

For assessing the feasibility and the appropriateness of the interventions, the FIM and the IAM are

used, respectively. In the FIM, the feasibility is measured through four components, which are

implementability, possibility, doability, and easy usage.
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Feasibility of Intervention Measure
(FIM)

=P Solar-reflective paint & P-foam with bamboo ceiling seem implementable

=P Solar-reflective paint & P-foam with bamboo ceiling seem possible

=P Solar-reflective paint & P-foam with bamboo ceiling seem doable

- Solar-reflective paint & P-foam with bamboo ceiling seem easy to use

Figure 2: FIM measurement tool for heat-mitigation infrastructure interventions

Similarly, the IAM'’s four components - compatibility, fit, relevance, and suitability are used to
measure the appropriateness.

Intervention Appropriateness Measure
(IAM)

¥ Solar-reflective paint & P-foam with bamboo ceiling seem fitting

- Solar-reflective paint & P-foam with bamboo ceiling seem suitable

=P Solar-reflective paint & P-foam with bamboo ceiling seem applicable

L’ Solar-reflective paint & P-foam with bamboo ceiling seem like a good match

Figure 3: IAM measurement tool for heat-mitigation infrastructure interventions

(Weiner et al., 2017). It helped to contextualize the intervention in the selected resource setting
areas.
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3.1 Study Design

This study followed a cross-sectional convergent mixed-methods design nested within the larger
cluster RCT. Both quantitative and qualitative data were collected simultaneously from different
stakeholders. Quantitative data were collected to measure the perceived level of acceptability,
appropriateness and feasibility of the heat-mitigation interventions. The qualitative component
explored the perceptions, experiences, and views of implementers and community members on
how acceptable, feasible, and appropriate the heat-mitigation interventions were. It also provided
deeper insights and context about how these interventions were implemented in climate-vulnerable

school settings.
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3.2 Study Area and Setting

The study was implemented in 2 different districts of Bangladesh, namely Kurigram and
Gaibandha. These districts were identified as climate-vulnerable districts by the Local Government
Division of Bangladesh (RDRS, 2024). Moreover, the majority of the residents of these two

districts are socially wvulnerable and their literacy rate is low (Rana et al., 2024).

%0E a0 s0e S20'E.

Kurigram and Gaibandha Districts \ Bangladesh (Districts)

Figure 4: Location of the proposed study districts
However, among the 115 primary schools of the project, only 69 primary schools received the
infrastructure interventions. Thus, in total 69 primary schools run by BRAC NGO in the two

districts were considered for this study from the parent project.

3.3 Study Period

This study was conducted from January 2026 to June 2026. The first two months were spent
writing the protocol and getting ethical approval from the Institutional Review Board of BRAC
JPGSPH for data collection. Then, one and a half months were spent (March 2026 & April 2026)
for data collection. Later on, the next two months were spent doing data analysis and writing of the

thesis.
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3.4 Study Population

3.4.1 Study Population

For this study, participants consist of school teachers, school-house owners, implementers and
community representatives of the selected BRAC intervention schools. Quantitative data were
collected from the school house owners, community representatives, school teachers, program
officers, carpenters, and painters. On the other hand, qualitative data were collected from

implementers and community members.

3.4.2 Inclusion and Exclusion Criteria

Inclusion criteria:

The teachers, school house owners, the community representatives for the intervention schools,
who observed implementation of the interventions were considered eligible to participate in the
research. Besides, the implementers who were directly implementing the interventions were
included as study participants in the study.

Exclusion criteria:

Participants who were not interested to participate in the study were excluded. Additionally, the

participants who did not know about the interventions were also excluded.

3.5 Sample Size Calculation

The sample size for the study was determined following a pragmatic approach, meaning that all
who were engaged in implementing or observing implementation of the interventions were
considered eligible to participate. As already mentioned, 69 primary schools received the
infrastructure interventions. In those schools, there were 69 school teachers who were asked to
participate in the research. Additionally, 69 community representatives, 67 school house owners
(two of the house owners and the school teacher were the same person), 4 program officers, 13
carpenters, and 12 painters were interviewed as part of the survey. Thus for the quantitative part of
the study, a total of 234 participants were surveyed. The distribution of the survey participants is

provided in Table 1.
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Table 1: Sample size for quantitative study

Participants Frequency, N
Schoolhouse owner 67
Community representatives 69

School teacher 69

Program officer 4

Carpenter 13

Painter 12

Total 234

Similarly, participants, based on their roles and involvement in this project, were chosen to

conduct interviews for the qualitative data collection. Two FGDs were conducted with participants

from the community for each district. From Gaibandha, the FGD was conducted with a total of

seven female members. Among them, two of the females were school teachers, and the other five

were housewives. Likewise, in Kurigram, a total of six male participants were there for the FGD,

and their occupations consisted of farmers, day labourers, and shopkeepers. Similarly, for the
KIISs, the data were collected from the Regional Manager (RM), Program Officer (PO), BRAC

JPG program implementer, BRAC Architect department program implementer, and Field

Coordinator (FC). Hence, a total of 2 FGDs and 7 Klls were conducted. Data collection continued

until thematic saturation was achieved, where no substantially new information or themes emerged

from the interviews and discussions.

Table 2: Sample size for qualitative study

Qualitative Data Participants Number
Collection
FGD Community (community representatives near the 2 (1 per
intervention schools) district)
K1l Regional Manager (RM) 1
Program Officer (PO) 4 (2 per
district)
BRAC JPG program implementer 1
BRAC architect department program implementer 1
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Field coordinator (FC) 2 (1 per
district)

3.6 Sampling Technique

For the quantitative part, all the selected infrastructure intervention BRAC schools of the parent
project were chosen using a census approach. As in the project study, it was decided which BRAC
schools would receive which type of infrastructure interventions. Therefore, the eligible
participants (BRAC school house owners, community representatives of those BRAC schools,
BRAC school teachers) were purposively selected who directly saw the intervention or knew about
it, and who were directly involved (POs, carpenters, painters) in the intervention implementation.

For - the POs, the carpenters, and the painters, selection was done by consecutive sampling.

For the qualitative part, purposive sampling was used to select the key informants from the
implementers' side (BRAC Education Program, BEP; BRAC James P Grant School of Public
Health, JPGSPH; BRAC University Architecture Department) who could provide detailed and
relevant insight into the implementation process at different levels for both of the districts.
Similarly, purposive sampling was also done to select the FGD participants for each district,

people who lived near the intervention schools.

3.7 Variables
3.7.1 Dependent Variable(s)
For the quantitative part, acceptability, feasibility and appropriateness were the dependent

variables in this study. Acceptability was defined as the perception of the study participants
regarding how beneficial or satisfactory the heat-mitigation infrastructure interventions were in
reducing the heat of the tin-roof school classrooms. In total seven domains of TFA consisting of
nineteen items (questions) for both interventions (solar-reflective paint and PE-foam) were used to
collect data on a five-point Likert scale ranging from 1 = Completely disagree to 5 = Completely
agree. Negative items were reversely coded to make them in the same conceptual direction of
positive meaning to do the scoring correctly. The 5 point -Likert scale was coded as: 1 =
Completely disagree, 2 = Disagree, 3 = Neither agree nor disagree, 4 = Agree, 5 = Completely

agree.
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The scoring was done by following these steps. At first, all the responses of the relevant items
were summed up to get a total raw score for each participant. Then this score was standardized into
a percentage score ranging from 0 to 100 by using the min-max transformation. Where the
minimum possible score was subtracted from the observed score and divided by the total possible
score range. Then it was multiplied by 100 to convert it into a percentage. This method converts
the raw score scale to a uniform scale from 0 to 100. Which is easier to interpret and the general
audience can also understand the results. Here, the higher score indicates the higher levels of
achievement. Therefore, the score was presented through median and interquartile range (IQR) as
the data were skewed. A higher median score indicated higher acceptability through TFA
(Samuelsson et al., 2025) for both the infrastructure interventions. Similarly, for the qualitative
component acceptability referred to how acceptable the interventions were perceived by the

stakeholders involved in its implementation or receipts.

Feasibility was defined as the extent to which the infrastructure interventions that were perceived
as successful could be implemented and maintained in real-life vulnerable community settings. It
was measured using a 5-point Likert scale, adapting the FIM measurement tool, depending on their
level of agreement or disagreement to the statement as - 1 = Completely disagree, 2 = Disagree, 3
= Neither agree nor disagree, 4 = Agree, 5 = Completely agree. There were a total of four items
belonging to the FIM measurement tool that were added to create a variable score to show the
overall feasibility of the interventions. Median and IQR were used to show dispersion in the scores
because of the nature of skewed data. A higher median score was referred to as higher feasibility
(Matoga et al., 2024). For the qualitative part, feasibility of both interventions was explored based
on their implementability, possibility, doability and ease of implementation in the community

settings where the roof of the classrooms are made of tins.

On the other hand, appropriateness was defined as the participants’ perceptions of the fit,
suitability, applicability and good match of the infrastructure interventions to reduce the impact of
extreme heat in the school classroom in the study settings. A five point Likert scale was used to
measure appropriateness by adapting AIM measurement tools. The AIM consists of four items. All

individual item values were added to create a cumulative score variable by following the similar
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scoring process as for the appropriateness. The median was used to show variability in the score.
A higher median score suggests higher appropriateness (Matoga et al., 2024). Moreover, for the
qualitative part, appropriateness was explored to see how relevant or suitable the infrastructure
interventions were for the specific settings like tin roofs.

3.7.2 Independent Variables

The independent variables were sociodemographic characteristics (district, upazila, gender, age,
profession, education), knowledge of interventions (which school received which intervention,
which school they worked on, their direct involvement in the implementation, their knowledge

regarding how beneficial the solar-reflective and PE-foam are).

3.7.3 Operational Definitions

The TFA framework consists of seven domains. They are as follows -
Affective attitude: It refers to how an individual feels about the intervention. The questions under

this were how comfortable the interventions were to use as heat-mitigation solutions and to what
extent they support these interventions.

Burden: Here burden means the amount of effort required to participate in the interventions. Such
as, do they think it will take huge effort and time to give the heat-mitigation interventions. Do they
think them as costly or do they think the benefits of these heat-mitigation interventions will exceed
the cost.

Ethicality: It refers to the extent to which the interventions have a good fit with an individual’s
value system. Which indicates if the participants think that these heat-mitigation infrastructure
interventions will be accepted culturally in their community and do they think if these are safe for
human health and environment.

Perceived effectiveness: The extent to which the interventions have achieved its intended purpose.

Here, the participants were asked based on their perceptions whether they think these heat-
mitigation interventions will actually reduce the temperature of the classroom during hot summer
days and will it lead to a comfortable temperature in the classroom for the children along with
reducing heat-related illness.

Intervention coherence: This indicates to what extent the participants understand how the

intervention works. Do they know what is the mechanism of solar-reflective paint and PE-foam,

how they reduce the temperature. Do they have enough information regarding this?
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Self-efficacy: It points out the idea of how confident the participants are to perform any behaviour
to participate in the intervention. Such as, how confident they feel in carrying out the responsibility

to the care and use of the solar reflective paint and PE-foam.

Opportunity cost: This one denotes the benefits, profits or values that were given up to engage in
the intervention. For example, do the participants think that benefits are greater for applying the
paint or installing the foam in their house than the other work they do or are they willing to spend

this much time and effort to apply these interventions in the future.

On the other hand, the IAM measurement tool consists of four core questions to assess the
appropriateness. They are as follows - fitting, suitable, applicable and good match. For example,
do the participants think both of the heat-mitigation interventions seem fitting and suitable for their
community context. Do they think these interventions are applicable for tin roof infrastructure and

good match for extreme heat solution.

Similarly, the FIM measurement tool also has four core questions to assess feasibility. They are
implementable, possible, easy to use and doable. For instance it points out the fact how
implementable and possible the heat-mitigation interventions are in their local context.
Additionally, do the participants think these heat-mitigation interventions are doable and easy to

use.

3.8 Data Collection
3.8.1 Data Collection Tools

For collecting quantitative data, a structured questionnaire was used, which is an adaptation of the
TFA; the FIM, and the IAM outcome measurement of feasibility and appropriateness of the
intervention. This questionnaire consisted of participant’s socio-demographic information, their
knowledge regarding the heat-mitigation interventions, and separate sections following the domain
specific questions of each framework for both heat-mitigation interventions. The Kobo Toolbox

was used to collect the data.

For the qualitative component, separate semi-structured guidelines were developed based on the
TFA, 1AM, and FIM frameworks and relevant literature to conduct the Klls and FGDs with
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implementers and community members. Probing questions were used, guides were flexible. It was
used to assess their perceptions and understanding of the purpose of the interventions. Similarly, to
identify if the interventions were suitable and appropriate according to them in the low-resource

setting.

As the participants were from Bangladesh, all of the tools were translated into Bangla and

interviews were conducted in Bangla.

3.8.2 Pretesting

The tools were pretested at the same time when the parent project pilot was done. This pilot was

done to identify the best way to apply the solar reflective paint and to install the PE-foam in two
different schools in Gaibandha. During that period, the tools were pretested with study participant
groups, such as, one school teacher and one program officer (PO). After that, some revisions were
made in the tools, such as rephrasing some of the questions in simpler words so that the

participants could understand them easily.

The qualitative guides were pretested with participants similar to the study group to check clarity,
order, and understanding of the questions. Based on their feedback, small changes were made,

such as simplifying the wording and improving the flow of questions.

3.8.3 Data Collection Procedure

For the quantitative part, the survey was conducted through face-to-face interviews to gather data
from teachers, school-house owners, and community representatives from the neighbourhood
intervention schools, along with carpenters, painters, and POs. The survey was conducted by an
expert group of data collectors who were not from the intervention project team to avoid any kind
of bias. They were hired separately to solely collect the data. Before the start of the data collection,
these data collectors were trained for two days on how to collect the data. Along with this, they
were given training to understand the intervention process, the study population, and the
questionnaire thoroughly. The data collectors were given access to the KoboToolbox form on their

tabs. After that, they went to each intervention school to collect data.
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On the other hand, for the qualitative part, the KII and the FGD were conducted with the help of
the same data collectors and the POs of the BEP. The POs helped to arrange the participants from
the community and the place for the FGDs. The data collectors helped as note takers and
observers, while conducting the FGD. Both of the FGDs were conducted in one of the intervention
schools where the interventions were already implemented. The location for the FGDs was
selected purposively so that we could reach the participants who know or have seen the
interventions. Also, made sure that there were no outsiders apart from the FGD participants. The
FGD sessions were conducted for about 40 minutes to 50 minutes. A mobile phone recorder was
used to record FGD discussions.

Likewise, for the KII, the eligible respondents were communicated through making an
appointment, so that the interview could take place in their free time without hampering their
regular work. On an average the duration for all the Klls were about 30 minutes to 40 minutes.

Similarly, all those interviews from the KII were recorded through a mobile phone recorder.

3.9 Data Management and Quality Assurance
Quantitative data:

The validation of the tools were ensured by adapting the tool from previous studies which followed
the - TFA framework, 1AM and FIM measurement tool. Prior to the main data collection, the
questionnaire was pretested in the schools which got the pilot interventions from the project.
Following that, modifications of the tool were done based on the findings and the understanding of
the participants. During the data collection, regular supervision and monitoring of the data
collectors were maintained. Their regularly collected data from the KOBO was checked
thoroughly everyday to ensure that there were no missing data and data collectors were
maintaining the exclusion and inclusion criteria of the study participants along with the consent
process. After the data collection completion, the dataset were transferred to STATA from the
KOBO for the analysis. During this time, the dataset was checked thoroughly for data cleaning and

thus there were no missing data.

Qualitative data:

All the recordings of the Klls and FGDs were transferred from mobile phone to Google Drive,

where the drive access was shared with the principal investigator, co-principal investigators, and
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the mentors. Afterwards, those recordings were discarded from the mobile phone. After that, all
those recordings were shared one by one with the hired transcriber to do the translation from
Bangla to English. Before sending the recording to the transcribers, the file name was coded to
maintain anonymity along with the participants' names, also coded to hide their identity. Each
time, those translations were again matched with the recordings to ensure that the translation was
done correctly and there was no loss of data. All those translations were kept in a Word file, which

was only accessible by the principal investigator, co-principal investigators and the mentors.

3.10 Data Analysis
Quantitative data:

The data were analyzed by using the STATA version 17 software. As the tools were adapted from
the globally established TFA with seven specific domains which were only used for healthcare
interventions, an EFA (Exploratory Factor Analysis) was conducted for the tool validation. Since
this paper used the TFA framework for an infrastructure intervention in Bangladesh for the first
time, therefore EFA was needed for measuring the construct validity and psychometric properties
of the total 19 items that have been used from the Sekhon framework in this paper to assess the
interventions’ acceptability. As for the SRP intervention only 56 participants (44 school house
owners & 12 painters) and for the PE-foam only 57 (44 school house owners and 13 carpenters)
participants answered all the domain items, the EFA was done only with these complete cases for
the interventions respectively. No missing data imputation was done, as to do the missing data
imputation, random missing pattern and identical data is needed (Statistical Analysis With Missing
Data, n.d). However, in this study there was no random missing data, rather it was systematic
missing data. As all the domains were not applicable for all the types of respondents. On top of
that, this study had six different types of respondents. Therefore with the complete cases for the
respective interventions with all 19 items the EFA was performed. A correlation matrix was
conducted for 19 items for both of the interventions and found no high correlation (all correlation
coefficient values were <0.95) between items (Joarder et al., 2022). After that the factor solution
was obtained. To find patterns in the factor structure and interpret the eigenvalues, oblique
(promax) rotations were chosen. Promax allows the factors to correlate with each other and gives
meaningful results. It inherently normalizes the loadings during the rotation process. However, the

promax command automatically calculates and displays the factor correlation matrix as part of its
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standard output (Hendrickson & White, 1964). The number of factors to be kept was decided using
Kaiser’s criteria (eigenvalue >1 rule) and scree plot graph. The suitability of the data for the EFA
was verified using the Kaiser-Meyer-Olkin (KMO) metric of sample adequacy (KMO > 0.6230).
Items with loadings < 0.40 were dropped and the internal consistency of the final factors were
assessed by Cronbach's alpha. Alpha values more than >0.5 were considered appropriate (Timm et
al., 2022). Later on, scoring was made for the final factors by standardizing them from 0 to 100
rank to show the acceptability scores through the final factors. To be noted here the scoring for the
factors was done by keeping the complete cases who answered all the questions (for SRP, n =56 &
PE-foam, n = 57). As the factors were derived from the EFA results with the complete cases to
maintain the consistency, the same sample size was used for the factors scoring for the both

intervention respectively.

After performing the EFA, CFA (Confirmatory factor analysis) was done to examine the validity
of the factors derived from the EFA results. The CFA model's goodness of fit was evaluated using
a number of metrics, including the Chi-square test of overall model fit, Root Mean Square Error of
Approximation (RMSE), Comparative Fit Index (CFI), and Tucker-Lewis index (TLI). An
appropriate model fit was defined as a non-significant chi-square value where the null hypothesis
is that the model fits well, RMSEA <0.08, CFI >0.90, and TLI >0.90 (Joarder et al., 2022). A
visualization of standardised path coefficients was also presented. Every statistical test was run
with a 5% significance level consideration.

On the other hand, the overall feasibility and appropriateness score of the infrastructure
interventions was measured through a scoring range from 0 to 100. After that, normality of all
those scores were checked by histogram and found to be skewed. Therefore, to present the overall
scores for the implementation outcomes, median and interquartile range (IQR) were considered as
appropriate descriptive measures due to the nature of the data. Boxplot diagram was also used to
visualise the median scores and spread of the dataset. Higher median scores were referred to as the
higher achieved level of the implementation outcomes.

Moreover, descriptive statistics (such as frequency, percentage, mean, standard deviation) were

computed and presented using tables and graphs to summarize the sociodemographic data.
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Bivariate analysis was also conducted between the category of the respondents and the
implementation outcome (acceptability, feasibility and appropriateness). To see how the

implementation outcome median scores vary among the types of the respondents

Qualitative data:

For qualitative data analysis, a thematic analytical approach following the hybrid deductive and
inductive method was used. First of all, data familiarization was done by going through the
translated audios again and again. After that, a codebook was made where the definitions of the
codes for each domain of the TFA, IAM, and FIM measurement tools were made along with their
exclusion and inclusion criteria. The themes were - acceptability, appropriateness, and feasibility.
After that, the themes were reviewed again. By doing so and re-reading the data, some patterns
were noticed, and it helped to identify the potential quotes for each theme as well as new emerging
themes. Potential quotes were given to the respective themes, and among them, the significant
quotes were highlighted, which were used to show the findings and interpret the results. All these

steps were conducted in an Excel sheet manually without any help from software.

Additionally, data triangulation was done merging quantitative and qualitative findings on the
same topic to have a complete understanding of the participants' perceptions of the heat-mitigation

infrastructure interventions. .

3.11 Ethical Considerations

To conduct this study, ethical approval was sought from the BRAC JPGSPH’s Institutional
Review Board (IRB). All the procedures required to obtain the IRB approval was done. The study
received the approval on March 3rd, 2026, and the approval number is MPH-2025-010.

Paper-based informed consent was obtained from the participants before initiation of the data
collection. Information about the study objectives and procedures was shared with the participants
through the information sheet. They were given enough time to read it till their understanding, and

they were allowed to ask any questions. Also, a copy of the consent form was given to them. All
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the consents were taken as written consent. Moreover, they had the full autonomy to participate in

the study and had the right to withdraw at any time during the study.

Furthermore, the confidentiality of the participants was maintained. Identifiable data were
collected for this study. Such as names, address, school address, and designation. All the
identifiable data were anonymized before analysis to ensure privacy and confidentiality. The
identifiable data were deidentified after data consistency checking, and a unique code was given to
each participant to maintain anonymity, and then their information was stored in the KoboToolbox
from where it was transferred to the Excel sheet. The dataset was later transferred to STATA for
further analysis. For all these processes, the unique code was maintained. The data were stored
securely on the server of BRAC JPGSPH. Hard copies of the data were kept in a locked cabinet,
while soft copies were stored in a password-protected laptop. Furthermore, audio recordings and

transcripts were stored securely in password-protected files accessible only to the research team.

No financial benefits were provided to the participants. Additionally, the study had minimal risk as
it only involved interviews and surveys and didn’t contain discussion on any sensitive topics. For
this study, we didn’t have any participants with difficulties or any particular communication needs.
As this study focused on the participants who were aware of the interventions, only their

perceptions regarding the interventions were collected.

This chapter presents both quantitative and qualitative findings of the study. Quantitative findings
are presented first to summarize participant characteristics and implementation outcome scores.
Qualitative findings from Klls and FGDs follow this to provide a deeper understanding and

contextual explanation.

4.1 Participant Characteristics

4.1.1 Quantitative findings

For the survey, a total of 234 participants participated. Among them, the majority of the
participants were community representatives (29.49%) and school teachers (29.4%), followed by

school-house owners (28.63%). More than one-tenth (12.4%) of the participants consisted of
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carpenters, painters and program officers (Table 3). Among the participants, 64.96% were female
while the remaining 35.04% were male. Besides, among the participants all the school teachers
were female (45.3%) (Table 4). The median age of the participants was 36 years (IQR: 30-45
years). More than half of the participants were from Gaibandha (58.55%) and the rest were from
Kurigram (41.45%). Among the participants 35.29% were housewives followed by 31.22% school
teachers. Likewise, 9.50% belonged to the farmer category, while 23.98% belonged to different
types of profession (Table 3).

Table 3: Characteristics of Survey Participants

Socio-demographic Characteristics Frequency (n) Percentage (%)
Gender

Male 82 35.0
Female 152 64.9

Age (years), median (IQR: Q1-Q3)

36 (IQR: 30-45)

Age categories (years)

18-29 years 58 24.7
30-39 years 75 32.0
>40 years 101 43.1
District

Kurigram 97 41.4
Gaibandha 137 58.5
Education

No formal education 37 15.1
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Primary education 44 18.8
Secondary education 66 28.2
Higher secondary education 33 14.1
Graduate & above 54 23.0
Profession

Farmer 21 9.5
Housewife 78 35.2
School teacher 69 31.2
Others 53 23.9

Table 4 shows demographic characteristics of different groups of survey participants. Among the

participants, 45.9% of the school-house owners and 40.5% of the community representatives had

no formal education. By contrast, the majority of the school teachers had completed graduation

and higher education (77.7%). Moreover all four program officers were graduates and had higher

education. On the other hand, among the participants only 4.5% of carpenters and 7.5% of painters

had secondary education.

Table 4: Socio-demographic characteristics of the respondents who participated in the

survey
Characteristics Respondents who participated in the survey

School-house | Community School | Carpenter | Painter | Program

owner representatives | teacher officer

Gender, n (%)
Male 27 (32.9) 28(34.1) 0 (0) 13 (15.8) | 12 (14.6) | 2(2.4)
Female 40 (26.3) 41 (26.9) 69 (45.3) 0 (0) 0 (0) 2(1.3)
Age categories (years), n (%)
18-29 years 4 (6.9) 16 (27.5) 34 (58.6) | 3(5.1) 1(1.7) 0 (0)
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30-39 years 14 (18.6) 22 (29.3) 30(40.0) | 3(4.0 2 (2.6) 4 (5.3)
>40 years 49 (48.5) 31 (30.6) 5(4.9) 7 (6.9) 9 (8.9) 0 (0)
District, n (%)

Kurigram 29 (29.9) 29 (29.9) 29(29.9) | 4(4.1) 4(4.1) 2 (2.0)
Gaibandha 38 (27.7) 40 (29.2) 40(29.2) | 9(6.5) 8 (5.8) 2 (1.4)
Education, n (%0)

No formal 17 (45.9) 15 (40.5) 0 (0) 3(8.1) 2 (5.4) 0 (0)
education

Primary 15 (34.0) 16 (36.3) 1(2.2) 7(15.9) | 5(11.3) 0 (0)
education

Secondary 27 (40.9) 28 (42.4) 3(4.5) 3(4.5) 5(7.5) 0 (0)
education

Higher 4 (12.1) 6 (18.1) 23 (69.7) 0 (0) 0 (0) 0 (0)
secondary

education

Graduate & 4 (7.4) 4 (7.4) 42 (77.7) 0 (0) 0 (0) 4 (7.4)
above

Total, n(%) 67 (28.63) 69 (29.49) 69(29.49) | 13(5.56) | 12 (5.13) | 4 (1.710

For the SRP intervention involving 234 respondents, the sample size consisted of 152 individuals

while for the PE-foam, it was 153. Intervention specific questions were asked to the participants

who had either been exposed or observed the interventions. Table 5 shows the distribution of

participants by intervention type.

Table 5: Distribution of intervention specific participants.

Intervention

Respondents who participated in the survey

School-house | Community School | Carpenter | Painter | Program
owner representatives | teacher officer
SRP 44 46 46 0 12 4
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Total 152
PE-foam 44 46 46 13 0 4
Total 153

Qualitative Findings

Table 6 shows demographic characteristics of the qualitative participants. The implementers

consisted of the RM (Regional manager), FC (Field co-ordinator), and PO (Program officer) of

both Gaibandha & Kurigram BRAC regional offices. All of them were involved in the
management of BEP schools along with the BRAC JPGSPH’s parent Heat Mitigation in BRAC

Primary Schools project at the field level. Besides, one project coordinator (PC) from the BRAC

JPGSPH and one person from the BRAC University’s Architecture department were involved as

key informants. A total of 7 KII were done. Additionally, two FGDs were conducted in the two

districts.

Table 6: Demographic Characteristics of the Participants for Qualitative Findings

Data Collection | Participant Gender Age/ Education
Method Type Age Range
KII RM Male 53 MSS complete
KII FC Male 46 M.Sc. complete
KII FC Male 52 MSS complete
KII PO Female 30 MA complete
KII PO Male 32 MSS complete
KII PC Male 29 Honours complete
KII Architect Female 26 B.Arch. complete
FGD Community All female group | 25-52 School teachers &
people housewives
FGD Community All male group 27-60 Mixed
people
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4.2 Construct Validity & Reliability of the Theoretical Framework of Acceptability (TFA)

A total of 19 items were included in the EFA for both the interventions. The KMO value for the
SRP items came to 0.71 and from the Kaiser’s criteria, three factors were considered to be
relevant. In Table 8, the retained factors are provided. ltems that have loadings less than <0.4 were
dropped. For the SRP intervention, one item’s factor loading was less than <0.4, therefore it was
excluded. That item was about how clearly they understood that the SRP will reduce the heat of
the classroom. The first factor for the SRP intervention contains multiple TFA domains, such as
perceived effectiveness, opportunity cost, intervention coherence and self-efficacy. This factor
shows the perceived practical acceptability of the intervention. On the other hand, factor two
contained affective attitude, safety, ethicality. This shows the intervention acceptability perception
regarding liking it or not. Factor three only contained burden items. They are shown in Table 7.
The three factors explained 40.78%, 39.61%, 16.22% of the variance, respectively. The
Cronbach’s alpha coefficient values for the three factors were 0.85, 0.82, and 0.77, respectively,
which indicates that each factor has an appropriate level of internal consistency (Nunnally and
Bernstein, 1994).

Table 7: Factor loadings from exploratory factor analysis and respective Cronbach’s alpha
scores for the final domains for SRP intervention.

Items Variable Factor 1 Factor 2 Factor 3
Name (Perceived | (Intervention | (Burden)
practical acceptability

acceptability) | perception)

| am comfortable that this solar- srpl 0.9129
reflective paint is used as a heat
mitigation intervention

| support the solar-reflective paint srp2 0.8197
intervention

I think it will take a huge effort to give brl 0.6756
solar-reflective paint to the tin roof *

| think it will take a huge amount of br2 0.6515
time to implement this intervention %

| think this paint is costly as a heat br3 0.8715
mitigation intervention %

| think the benefits of implementing Srp6 0.4406
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solar reflective paint will exceed the
cost of its implementation

I will purchase this paint for my own
house to reduce the temperature on hot
summer days

srp7

0.4039

The use of this paint is culturally
accepted in my community

srp8

0.6149

This solar-reflective paint is safe for
human health

srp9

0.4852

This paint is an environment-friendly
solution to mitigate the extreme heat of
the classroom (Like no damage to the
air /school’s surroundings, etc.)

srp10

0.6893

This paint will reduce the temperature
of the classroom during extreme hot
summer days

srpll

0.7120

This paint will help to reduce the
incidence of heat-related illnesses
among the primary school-going

children

srpl2

0.7773

This intervention will lead to a
comfortable environment in the
classroom

srpl3

0.6118

This intervention will help to improve
school attendance

srpl4d

0.5221

| have got enough information about
the solar reflective paint

srpl5

0.8258

| feel confident in carrying out the
responsibility related to the care and
use of this paint

srpl7

0.7586

| think the benefits are greater for
applying the paint in my house than the
other work I do

srpl8

0.4469

| am willing to spend this much time
and effort in the future to apply the
paint

srpl9

0.6855
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Eigenvalue 7.13401 2.03134 1.67952
Variance explained 40.78% 39.61% 16.22%
Cronbach’s Alpha 0.85 0.82 0.77

N.B. The star *sign items were reverse coded while conducting the EFA analysis

For the PE-foam intervention, the same 19 items were included in the EFA analysis. The KMO
value was found 0.70, which indicates suitability of the data for EFA. From seeing the eigenvalue
four factors were retained for the PE-foam intervention. Similarly, for this PE-foam intervention
one item (same as SRP) was dropped due to <0.4 less factor loadings. The first factor contained
items from affective attitude, perceived effectiveness, ethicality and opportunity cost. Thus it
shows perceived benefit and acceptability. The second factor contained multiple factors such as
intervention coherence, self-efficacy, opportunity cost and ethicality. Altogether it indicates the
intervention understanding and usability. On the other hand, the third factor contained a full
burden variable. All these three factors accounted for 44.96%, 29.18%, 20.62%, respectively. The
Cronbach’s Alpha for the three factors came 0.92, 0.74, 0.83 which also shows appropriate internal
consistency level. However for factor four which contained two items, the alpha value came 0.34
which is very low that’s why it was dropped, therefore not presented in Table 8. In Table 8 factor

loadings are shown for the PE-foam intervention.

Table 8: Factor loadings from exploratory factor analysis and respective Cronbach’s alpha
scores for the final domains for PE-foam intervention.

Items Variable Factor 1 Factor 2 Factor 3
Name (Perceived (Intervention | (Burden)
benefit and | understanding
acceptability) | and usability)
| am comfortable that this Pe-foam is pfl 0.8379
used as a heat mitigation intervention
| support the Pe-foam intervention pf2 0.8163
I think it will take a huge effort give a pbrl 0.8311
bamboo ceiling with Pe-foam to the
tin roof %
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I think it will take a huge amount of
time to implement this intervention *

pbr2

0.7235

| think this Pe-foam is costly as a heat
mitigation intervention %

pbr3

0.6431

| think the benefits of implementing
Pe-foam will exceed the cost of its
implementation

pf6

0.7666

This Pe-foam is safe for human
health

pfo

0.6191

This Pe-foam is an environment-
friendly solution to mitigate the
extreme heat of the classroom (Like
no damage to the air /school’s
surroundings, etc.)

pfl0

0.6831

This Pe-foam will reduce the
temperature of the classroom during
extreme hot summer days

pfll

0.7313

This Pe-foam will help to reduce the
incidence of heat-related illnesses
among the primary school-going
children

pfl2

0.7182

This intervention will lead to a
comfortable environment in the
classroom

pfl3

0.7980

This intervention will help to
improve school attendance

pfl4

0.7733

| have got enough information about
the PE-Foam

pfl5

0.4101

| feel confident in carrying out the
responsibility related to the care and
use of this paint

pfl7

0.5573

| think the benefits are greater for
applying the Pe-foam in my house
than the other work | do

pfl8

0.8598

I am willing to spend this much time
and effort in the future to apply the

pfl9

0.5181
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Pe-foam

Eigenvalue 7.38498 2.54295 1.64468
Variance explained 44.96% 29.18% 20.62%
Cronbach’s Alpha 0.92 0.74 0.83

N.B. The star % sign items were reverse coded while conducting the EFA analysis

However, the CFA results for the three factor model for both the interventions indicate a poor
model fit with CFI values of 0.671 and 0.736 were found for SRP and PE-foam, respectively. For
TLI, the corresponding values were 0.618 and 0.686, respectively for SRP and PE-foam (Table 9)..
Therefore, even though the Chi-squared test came significant, the overall model fit indicates a poor
fit.

Table 9: Fit statistics from the three-factor confirmatory factor analysis for SRP and PE-
foam

Model X2 df P RMSEA CFI TLI
Three factor model for SRP 350.055 | 132 | <0.001 0.173 0.671 | 0.618
Three factor model for PE-foam 287.933 | 101 | <0.001 0.182 0.736 | 0.686

Figure 5 indicates the standardized path coefficients (factor loadings) and correlation coefficient
values of the final three-factor CFA model that measures the underlying construct for the SRP

intervention.
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Figure 5: CFA three-factor model path diagram for the SRP intervention

Figure 6 indicates the standardized path coefficients (factor loadings) and correlation coefficient

values of the final three-factor CFA model that measures the underlying construct for the PE-foam

intervention.
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Figure 6: CFA three-factor model path diagram for the PE-foam intervention

4.3 Primary Outcome: Acceptability, Feasibility and Appropriateness of the Infrastructure

Interventions
Acceptability
A scoring was done for each factor to provide an overview of the acceptability. The results suggest
that the median score for SRP intervention is 79.6 (75-92.1) for Factor 1 and 82.1 (75-92.8) for
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Factor 2. This indicates a good level of acceptability for the SRP intervention. On the other hand,
for Factor 3, which represents burden, the score is 41.6 (8.3-58.3), indicating a low level of
acceptability. It is important to mention here the burden variables were reverse coded to reflect
positive outcomes. Therefore, a low score implies less burden. Similarly, for the PE-foam
intervention, the acceptability scores for Factor 1 and Factor 2 are also at a good level with a
median score of 84.3 (75- 96.875) and 75 (75- 90), respectively. However, for Factor 3, which
represents burden, the score is only 58.3 (25- 66.6). Since the burden items are reverse coded, a

higher burden score reflects less perceived burden and vice-versa.

Table 10: Factor median score distribution for the SRP and PE-foam interventions

Intervention SRP

Factor domains Median, IQR (Q1-Q3) Frequency (n)
Factor 1 (Perceived practical acceptability) 79.6 (75-92.1) 56
Factor 2 (Intervention acceptability 82.1 (75-92.8) 56
perception)

Factor 3 (Burden) 41.6 (8.3-58.3) 56
Intervention PE-foam
Factor 1 (Perceived benefit and 84.3 (75- 96.875) 57
acceptability)

Factor 2 (Intervention understanding and 75 (75- 90) 57
usability)

Factor 3 (Burden) 58.3 (25- 66.6) 57

Qualitative findings based on the seven domains of TFA suggest that overall acceptability of the
heat mitigation interventions was good among diverse groups of stakeholders. Since the weather of
their region is too hot, they have observed schools getting closed and children suffering from heat-
related health issues such as heat rashes, heat strokes, etc. Therefore, they are happy and positive
about the interventions as these will decrease such problems. One of key informants mentioned
that -
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“I definitely felt good. Since this is a new intervention, and it benefits children, it is something
positive”, KI1_1005

Based on their experience, participants reported that the implementation process was manageable
and not highly labor-intensive. However, they did face some problems with how to start the work,
as they had to follow some manuals to apply the paint and install the PE-foam. They mentioned
that -

“Now it doesn’t seem difficult anymore—it feels easy. It was difficult at the beginning. Any

work faces challenges in the initial stages”, KII_1002.

Regarding the safety of the interventions for human health, the stakeholders opined that both the
interventions are safe to use, and they don’t think these solutions would create any problems to the
environment. One of the implementers said,

"Yes, it is safe for both teachers and students...No, it will not have any negative impact on the

environment; rather, it will have a positive impact™, KI1_1005.

The implementers had a good understanding regarding the implementation mechanism of the
interventions and how they work to reduce the temperature.. However, the community people
didn’t have a better understanding of how the interventions work. It may be due to their limited
knowledge on the usefulness of the interventions. Nevertheless, they like it because they feel the
interventions would likely reduce the temperature in the classroom.

“We want to install it because it looks nice. Also, we have not yet clearly understood how much
it reduces heat...,” FGD_001

According to the implementers, the amount of effort it took for example labor work, giving time,
etc was worthwhile, thinking about the future benefits of the interventions. In their experience, the
community also showed interest in investing in the implementation of these interventions. On the
topic of perceived effectiveness, the interventions received positive feedback based on immediate
implementation observations regarding reducing the temperature. One of the implementers said

they felt cold when they went inside the classroom after the application was complete. Similarly,
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we got the same reaction from the community while conducting the FGD, as it was held inside one
of the intervention schools. They said,
""Because of this, the work you are doing is good. Even now, as we are sitting here, it feels like

the temperature is lower”, FGD_001.

Overall, the findings show that both implementers and community members found the
interventions highly acceptable. One of the implementers said,
“As | have said several times, the acceptability of the intervention is 100% positive”, KII_1005.

Feasibility

From Fig 7 it is observed that as a whole the median score of feasibility was 75 (IQR: 75-81.25)
for the SRP intervention. In the same way, the overall score of feasibility was 75 (IQR: 75-87.5)
for PE-foam intervention. Both of the interventions’ median scores were high. Thus, higher

median scores suggest that both of the interventions were feasible to the respondents at a good

level.
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Figure 7: Feasibility Score for SRP & PE-foam
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The qualitative findings regarding the feasibility of implementing the interventions in BRAC
schools both from implementer's and community’s perspective was positive. According to the
implementers, these interventions are realistically possible to implement, but it depends on some
factors such as weather conditions, money, logistics, etc. Weather conditions were the biggest
factor they came up with again and again while talking about implementation. As a result, they had
to stop their work. One of the key informants mentioned,

“The weather was the biggest factor for the paint. It was also a problem for the foam as well.”,
K11_10086.

Although the community people think the solutions are feasible to implement, they were a bit
worried about the costs involved in implementing such solutions. They said,

“We still don’t know its actual cost. People in the area are hearing about it and thinking about
why it is being installed. When they learn that it reduces heat and keeps the room cool, they start
thinking that they might also install it. Whether they can afford it or not, they are already
making future plans”, FGD_001

However, the general feasibility of implementing the interventions seems good based on the
findings. They mentioned that most of the materials were available locally except for paint. For the
paint, they have to contact someone in the paint company. They mentioned that,

“Obtaining materials was somewhat challenging because, in many cases, these specific paints
were not readily available. So, while implementation itself was easy, sourcing materials posed
some challenges”, KII_1003.

In case of doability, the implementers said the implementation of both interventions is doable.
They said,

“It is a cost-effective and simple way to control temperature, and I think it is a good solution”,
K11_1005.

Likewise, if we talk about the application of both interventions, it seems easy according to the
implementers if the weather and other factors were in favor. Such as for the paint the implementers

mentioned that,
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“It seems giving paint is the difficult one to do. As they have to give the paint for so long time
duration, so I think it is challenging for the workers.”, KII_1001

Similarly, for installing the PE-foam, they shared,

“For foam what happened, to cut it according to the tin measured they couldn’t cut it properly.”
- KI1_1006.

They had to use a measuring tape to measure the foam according to the tins and to cut it.
Therefore, in this regard, they found measuring the PE-foam a bit challenging. Other than that,
according to them, the implementation of both interventions is easy and feasible if they follow the
training manuals accordingly. They shared,

“With proper training—or even basic training—if workers follow the steps correctly, I don’t
think there would be any difficulty”, KIT1_1004.

Appropriateness

The overall median score of appropriateness for the SRP infrastructure intervention was 75 (IQR:
75-93.75). Which is closer to 100. In the same way, for the PE-foam infrastructure intervention the
overall median score of appropriateness was 81.25 (IQR: 75-93.75). Which is also closer to 100.
The scores can be observed from Fig 8. Therefore, higher median scores display that higher

appropriateness of the interventions among the respondents.
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Table 11 shows that, for the SRP intervention, only the school house owners have a high median

score of 78.12 (75-93.75) regarding appropriateness. Other respondents also exhibited median

scores above 70. In contrast, for the PE-foam intervention, all groups, except for community

representatives, reported a median score more than 80, specifically 81.25 (75-93.75) with a slight

variation in the IQR for each respondent group. Community representatives had a median score of

75 (75-87.5), which is still above 70. Therefore, higher median scores represent greater

appropriateness.

Table 11: Appropriateness median score distribution for SRP and PR-foam among the study

participants

SRP PE-foam
Respondents | Median, IQR (Q1-Q3) | Frequency | Median, IQR (Q1- Q3) | Frequency
(n) (n)
School house 78.12 (75-93.75) 44 81.25 (75-93.75) 44
owners
Community 75 (75-87.5) 46 75 (75-87.5) 46
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representati
ves

School 75 (75-87.5) 46 81.25 (75-100) 46
teachers

Painters/ 75 (75-93.75) 12 81.25 (75-87.5) 13
Carpenters

Program 75 (75-87.5) 4 81.25 (75-93.75) 4
officers

Regarding how well both the interventions fit well with the BRAC school’s existing tin
infrastructure, the community's and implementers’ feedback was positive. Both the implementers
and the community people think that these heat-mitigation interventions fit well. According to

them, they keep the tins in good condition. The participants shared that,

“Yes, definitely. What was provided was appropriate. There wasn’t really scope to provide
anything else. What was given was the maximum possible, and it was adjustable to the existing
structure.” KII_1002.

From the community, the response was -
“l have seen that very thin or low-quality tin sheets, when we apply paint on them, even at my
home, they change condition after painting...it becomes more stable and does not easily get

damaged or discolored”, FGD_002

In terms of suitability, the participants think it’s suitable for both school infrastructure and the
houses in the community. Giving paint and installing foam under the tin is not that new to them.
They have seen people giving foam in vehicles like a TomTom and in some shops. Similarly, they
know giving paint to the tins keeps them in good condition. Implementers shared,

“I don’t think this is something very unusual or out of the blue. In the houses and rented

schools where these have been implemented, people are likely to take it normally.” KI1_1004.
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What they didn’t know was how much such solar-reflective paint and PE-foam can help to reduce
the heat to make the tin roof houses more comfortable. When they got to learn, they felt good
about the interventions to apply elsewhere as well. Community people shared,

“We know this has been planned to reduce the temperature. If we consider raising local cattle,
we know that heat is a problem when raising many animals...we would build sheds using this

kind of foam.” FGD_001.

Both of the interventions were applicable for houses with tin roofs or any settings with tins,
according to the participants. They said,
“Yes, these interventions are very suitable for school environments. The paint and P-foam are

highly compatible with tin surfaces and can be applied effectively”, KII_1003.

Moreover, based on the situation, the community participants appeared to be interested in applying
the paint and installing the foam in their houses as well. They do think it can be applied to their tin
houses as well, effectively. Moreover, participants also believe that these are good solutions for
such infrastructure houses in this type of area where the temperature is too high. Therefore, these
interventions would lead to a comfortable situation for the children and the teachers as well by
reducing the temperature to some extent. One of the implementers shared,

"1 think they are quite suitable. Because the interventions were designed with a focus on being
implemented in northern regions for extreme weather conditions”, KII_1004.

Likewise, according to the community people, these interventions are good solutions for reducing
the temperature compared to other products they know. They shared,
“This is a good initiative. There are also others who install plastic or RFL sheets...those do not

really reduce temperature...But the foam you showed looks good and gives a cooling effect”,

FGD_002.

In a nutshell, both survey results and qualitative data show that participants from the community
and the implementers think these heat-mitigation infrastructure interventions are greatly
appropriate for the study sites where most of the houses are made of tins and the extreme heat

cause a huge problem to the health and well-being of people including children.
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5.1 Summary & Discussion of the Findings

According to our knowledge, this is the first study that assesses from an implementation research
perspective the perceived acceptability, feasibility, and appropriateness of heat-mitigation
infrastructure interventions in tin-shed schools in climate vulnerable districts of Bangladesh. As
the TFA framework is used for the first time for an infrastructure intervention to assess its
acceptability, EFA was done to see whether all the seven domains of the TFA fit for such types of
interventions (Timm et al., 2022). The existing literature suggests that TFA is mostly suitable for
healthcare interventions (Sekhon et al., 2017). However, this research applied this framework for
assessing acceptability of two infrastructure interventions. Thus, performing an EFA and CFA was

required for scale validation and checking the psychometric properties of the scale.

The EFA results revealed a three-factor solution that doesn’t match with the typical factor structure
identified in research conducted in healthcare settings that applied the same framework. This is
expected, since the settings are different. The existing knowledge base also suggests that
acceptability is a multifaceted component which can’t be described with a single measurement
(Sekhon et al., 2017). It can be shown in various ways. Likewise the same reasons having small
sample size can be stated for the poor CFA results for both the infrastructure interventions.
Therefore this mixed-method study found some insightful information and findings to assess the
current level of acceptability, feasibility and appropriateness of these heat-mitigation infrastructure

interventions - Solar reflective paint (SRP) and Polyethylene foam (PE-foam).

Acceptability score for this study was measured based on the latent factors that were retained from
the EFA results. From the domain scores and the qualitative data, it can be argued that the
acceptability of the two interventions was high among all the study participants. They perceived
these as easy solutions that can be applied to reduce the heat in tin shed classrooms. Based on their
experience they have seen people used to use paint for tin protection and foams as heat reduction
methods. Therefore, their cultural and daily life experience shaped their perceptions regarding the
usefulness of the interventions. Additionally, many of them believe that the solutions don’t have

any side-effects, so according to them these interventions are worthy of time and effort. Previous
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studies have indicated that the solar reflective paint can decrease the temperature up to 4.14 °C at
the very peak hot hours and is very effective to reduce heat related health problems in tin shed
houses (Kwon et al., 2024). Similarly, evidence suggest that the PE-foam works as a thermos flask
to keep the houses cool in summer days and is used in many big factories to keep the temperature
cool (Pilipenko et al., 2021).

Feasibility scores for the heat mitigation interventions were measured based on their
implementability, possibility, doability and ease of use according to the FIM tool (Weiner et al.,
2017). Most of the studies use this FIM tool to assess feasibility of implementing an intervention in
healthcare settings, with a particular emphasis on availability and practicability (Martin et al.,
2024; Proctor et al., 2011). Both the survey results and the qualitative data show the beneficiaries
and the implementer found both of the interventions feasible at a good level. However, they shared
their concerns regarding some of the factors such as weather conditions, fitting the PE-foam with
the tins, following the manuals, etc. that may affect the feasibility. From the community
perspective, the most concerns were about the cost and the availability of some materials if they
want to apply such interventions in their houses. As the project gave these interventions at free of
cost and they themselves provided the materials, therefore the beneficiaries didn’t raise any
concerns regarding this. However, they did suggest to start the implementation on suitable weather
as due to weather conditions some work had been delayed. Previous studies have shown that solar
reflective paint is a good and sustainable solution for economically disadvantaged and vulnerable
populations (Kwon et al., 2024). Likewise, PE-foam is locally available even though the findings
of this paper show that PE-foam is used almost everywhere like shops, vehicles, therefore it’s
locally adapted. Whereas, other heat-mitigation infrastructures such as parks, green roofs and
engineered wetlands, etc can significantly reduce the temperature in neighborhood (Kumar et al.,
2024) but in the terms of feasibility these will be complex for a settings like this where the houses
situated in climate vulnerable regions are made of tin roofs and their shapes are like gabled shape,

meaning tin roofs are like “V” shaped.

Appropriateness was measured from the perspective of how applicable the interventions were for
similar settings, how suitable, fitting, and good match they were based on the IAM tool (Weiner et

al., 2017). Studies used 1AM tools to assess appropriateness of respective interventions (Martin et
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al., 2024). Both quantitative and qualitative findings were in support of these heat-mitigation
interventions. Participants found both the interventions very appropriate for tin roof houses to
mitigate the negative impact of heat waves. The community people also shared about their
experience how they repaint their houses to keep the tins good and how they have seen using the
PE-foam in vehicles and shops to reduce the heat. Therefore, the majority of the study participants
based on their experience and perception found both the interventions very well suited for such tin-
roof infrastructure. A study was conducted in Bangladesh where they applied the solar reflective
paint in Korail slums where the roofs are made of tins. This study reported the effectiveness of

solar reflective paint in reducing temperature in congested houses (Chilling Prospects, 2021).

5.2 Strengths of the Study

This study applied the TFA, FIM and IAM to measure the acceptability, feasibility and
appropriateness of two heat mitigation interventions in BRAC primary schools, which are made of
tin sheds, which strengthens the methodology of the study and also provides a systematic approach
to measure the implementation outcomes. Moreover, to our knowledge, this is the first
implementation research on heat-mitigation infrastructure interventions in the Bangladesh context.
The study was done combining both qualitative and quantitative methods. Therefore, it gives
measurable results along with in-depth understanding of the usefulness and limitations of the
interventions in the contexts. Additionally, this study included multi-stakeholders perspectives
such as school house owners, school teachers, community people and implementers to draw
conclusions. The study was conducted during the implementation period therefore, it helped to

identify and mitigate the challenges of implementing the interventions at an early stage.

5.3 Limitations of the Study

The sample size of this study was small, which might have affected the tool validation results.
Likewise, the findings of this study may have limited generalizability, as the selected schools and
the climate vulnerable districts were specific, they do not represent all school settings in
Bangladesh. Moreover, self-reported bias may have occurred as the data for both qualitative and
guantitative methods relied on the participants' perceptions regarding the infrastructure
interventions. Additionally, this study was conducted by following a cross-sectional design,

collecting the data at a single point in time therefore, causality cannot be established.
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5.4 Implications for Public Health Policy and Practice

The findings of this study can contribute to the implementation of similar heat mitigation
interventions in climate vulnerable areas of Bangladesh where extreme heat is an issue. Likewise,
the findings can help to scale-up the implementation of these infrastructure interventions in
addressing the extreme heat in tin roof houses. Moreover, the evidence from this study can also
inform the policy makers design resilient infrastructure and climate adaptation strategies.

6.1 Conclusion

Both intervention SRP (Solar reflective paint) and PE-foam (Polyethylene foam) were perceived as
acceptable, feasible and appropriate by the study population in the context of the climate
vulnerable regions where extreme heat is a major problem and the house infrastructure is made of
tin roofs. Doing implementation research to assess the acceptability, feasibility and appropriateness
for such heat mitigation infrastructure interventions through collecting data from various
stakeholders was complex but worthwhile. This study also contributes to the novel implementation
research literature by identifying how an established healthcare intervention framework can be
locally tailored to assess heat-mitigation infrastructure interventions that aim to reduce temperature

in tin shed school classrooms and improve health and education outcomes of children.

6.2 Recommendations

Based on the findings, this research recommends that solar reflective paint and PE-foam with
bamboo ceiling have good acceptability, feasibility and appropriateness among diverse stakeholder
groups. These solutions can be implemented in the rural areas of Bangladesh, where most of the

houses are tin sheds and heat waves are a major problem.

From the participants, some recommendations also came up such as these interventions should be
applied in other regions as well, where high temperatures are a problem. They also think that the
community will support it, and it can be implemented on a larger scale. They believe people from

different sectors (such as NGOs), along with their own organizations, should come together in case
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of the maintenance of such interventions and expand the application of these interventions to other

similar settings.
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Appendix A: Data Collection Instrument

A.1: Quantitative Survey Questionnaire (English & Bangla Version)

S.N. | Variable Questions Response/Code Logic
name

Section A: Socio-demographic characteristics

1 sdcl Date of interview DD/ MM/YY

2 sdc2 Interview start time L

3 sdc3 Interview end time L

4 sdc4 Participant’s unique ID No.

5 sdcb Category of the respondents 1 = School-house

owner

2 = Community
representatives

3 = School teacher

4 = Carpenter

5 = Painter
6 = Program
officer
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sdc6 Name of the district 1 = Kurigram
2 = Gaibandha
sdc7 In which upazila of Kurigram district? | 1 = Kurigram Skip if
Sadar Q.6=2
2 = Ulipur
3 = Nageshwari
4 = Fulbari
sdc8 Name of the school in the Kurigram 1 = Uttor Skip if Q.6
district Kumorpur =2
2 = Garuhara Skip if Q.5
=45,6

3 = Jotinerhat

4 = Ververy
5 = Patersori
6 = Katermor

7 = Bania Para

8 = Monir more

9 = Sarkar Para
10 = Mondol Para
11 = Miaji Para

12 = Ram Prosad
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13 = Doldoliya

14 = Kishamot
Modhupur

15 = Boalmari

16 = Moddho
Gobordhon Kuty

17 = Boaler Dara
18 = Member para
19 = Malvanga

20 = Sukhati

21 = Mesnirpar
22 = Baniatari

23 = Bahubol

24 = Kagzi tari

25 = Poscim
vangamore

26 = Sit Rabaitari
27 = Sen para
28 = Brigerpar

29 = Prodip bazar

sdc9

In which upazila of Gaibandha
district?

1 = Gaibandha
Sadar

2 = Gobindagon]j

Skip if Q.
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3 = Saghata

4 = Sadullapur
10 |sdcl0 Name of the school in the Gaibandha |1 = Moddom Skip if Q.
district Komed pur 6=1
2 = Possim Skip if Q.5
Mosgider Par =45,6

3 = Uttor
Baroipara

4 =
Radhakrisnopur

5 = Baguria

6 = Ramposad
7 = Gobindopur
Kutipara

8 = Kuptola

9 = Kisamot

Malibari Charpara
10 = Jamudanga

11 = Hamindopur
purbo para

12 = Dokhin
Sontola

13 = Horinathpur

14 = Bujruk
Jamalpur
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15 = Bujrukruhia
16 = Sontola

17 = Esobpur

18 = Luxmipur

19 = Poshin
Noyanpur

20 = Voritkhali

21 =dimla
Podomshor

22 = Dhangora

23 = Gachabari
Poshcimpara

24 = Doldolia

25 = Amtoli

26 = Anantapur
27 = Boraykandi
28 = Narshiapara
29 = Ghuridoho
30 =Jordova

31 = Agkochua

32 = Bogdha
bottola

33 = Doslal

34 = Polupara
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35 = Dhormopur
36 = Mothura
37 = Nodhapara
38 = Fokirgonj

39 = Basudebpur

40 = Komol
narayonpur
11 | sdcil Geographical location
12 | sdcl2 Gender of the participants 1 =Male
2= Female
13 | sdcl3 Age of the participants Year
14 | sdcl4 Profession of the participants 1 = Day labor If ans is 16,
goto Q.15
2 = Farmar

3 = Housewife

4 = Small
businessman

5 = Shopkeeper
6 = Hotel staff

7 = Garments
worker

8 = Businessman
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9 = Rickshawala
10 = Carpenter
11 = Painter

12 = Teacher

13 = Government
employee

14 = Private sector
employee

15 = Unemployed

16 = Others

15

sdc15

If others, please specify

16

sdcl6

Highest level of education

0 = No formal
schooling

1=Class 1
2 =Class 2
3=Class 3
4 =Class 4
5=Class 5
6 = Class 6
7=Class 7
8 =Class 8

9=_Class 9

If ans is 18,
go to Q.17
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10 = Class 10

11=SSC
completed

12 = Higher
secondary
incomplete

13 =HSC
completed

14 = HSC
completed

15 =Didn’t
complete honours

16 = University
completed

17 = Postgraduate
degree

18 = Others

17

sdcl7

If others, please specify

Section B: Knowledge of interventions

18

kil

Do you know which intervention this
school is receiving?

1 = Solar reflective
paint

2 = P-foam with
bamboo ceiling

3 = Both solar
reflective paint and

Skip if Q.5
=4,5,6

Ifansis 1
or3,goto
Section C

If ansis 2
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p-foam

or3,goto
Section D

19 | ki2 Were you directly involved in
implementation?

0=No

1=Yes

2 = Don’t know

20 | ki3 Do you know that solar reflective
paint can be beneficial to mitigate the
impact of the heatwave?

0=No

1=Yes

2 =Don’t know

21 | ki4 Do you know that the bamboo ceiling
with Pe-foam can be beneficial to
mitigate the impact of the heatwave?

0=No

1=Yes

2 = Don’t know

Section C: Solar reflective paint

We will be asking you some statements, and based on those statements, you will say to what
extent you agree or disagree (completely disagree, disagree, neither agree nor disagree, agree,
completely agree) with those statements based on your own perceptions, knowledge, and
experiences. All the statements will be regarding the interventions that we said before (Solar-
reflective paint and Pe foam with bamboo ceiling). We will talk about the interventions again,
starting before each section, so that it helps you to stay on track. Also, we will give you some
scenarios to make you understand the context of the statements, so that it helps you to answer

the questions.

Acceptability
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Affective attitude - How an individual feels about the intervention

22 | srpl I am comfortable that this solar- 1 = Completely
reflective paint is used as a heat disagree

mitigation intervention
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

23 | srp2 | support the solar-reflective paint 1 = Completely
intervention disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Burden - The perceived amount of effort that is required to participate in the intervention
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24 | srp3 I think it will take a huge effort to 1 = Completely Skip if
give solar-reflective paint to the tin disagree Q.5=3
roof

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

25 | srp4 I think it will take a huge amount of 1 = Completely Skip if
time to implement this intervention disagree Q.5=3

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Before asking the next questions, tell them that per school giving the paint from the very start to
the last, including buying and applying the paint, along with the wages of the painter, will cost
in total approximately 25,000 to 27,000 taka

26

srp5

I think this paint is costly as a heat
mitigation intervention

1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree

77



4 = Agree

5 = Completely
agree
27 | srp6 I think the benefits of implementing 1 = Completely

solar reflective paint will exceed the | disagree

cost of its implementation
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree
5 = Completely
agree
28 | srp7 I will purchase this paint for my own | 1 = Completely
house to reduce the temperature on disagree
hot summer days
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Ask these questions to explore from the participants how much they agree or disagree with the
statements.
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Ethicality - The extent to which the intervention has a good fit with an individual’s value system

29 | srp8 The use of this paint is culturally 1 = Completely
accepted in my community disagree
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
5 = Completely
agree
30 | srp9 This solar-reflective paint is safe for 1 = Completely
human health disagree
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
5 = Completely
agree
31 |srpl0 This paint is an environment-friendly | 1 = Completely
solution to mitigate the extreme heat | disagree
of the classroom (Like no damage to _
the air /school’s surroundings, etc.) 2 = Disagree

3 = Neither agree
nor disagree

4 = Agree
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5 = Completely
agree

Perceived effectiveness - The extent to which the intervention is perceived as likely to achieve
its purpose

32 |srpll This paint will reduce the temperature | 1 = Completely
of the classroom during extreme hot | disagree

summer days
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree
5 = Completely
agree
33 |srpl2 This paint will help to reduce the 1 = Completely
incidence of heat-related illnesses disagree
among the primary school-going _
children 2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree
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34 | srpl3 This intervention will lead to a 1 = Completely
comfortable environment in the disagree
classroom

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

35 |srpl4 This intervention will help to improve | 1 = Completely
school attendance disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Intervention coherence - The extent to which the individual understands the intervention and
how it works

Before asking these questions, ask them if they heard about these infrastructure interventions,
and based on what they know, the following two questions will be asked. Again, based on their
knowledge, to what extent they agree or disagree with the statements. (questions 36 & 37) If

they didn’t hear, skip these two questions.
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36 |srpl5 I have got enough information about | 1 = Completely Skip if
the solar reflective paint disagree Q.5=2
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
5 = Completely
agree
37 | srpl6 It is clear to me how the solar- 1 = Completely Skip if
reflective paint will help to reduce the | disagree Q.5=2
heat in the classrooms
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Self-efficacy - The participant’s confidence that they can perform the behaviour(s) required to
participate in the intervention

Scenario: As you heard, we are giving this paint in the schools to reduce the temperature of the
classroom. So, if you need to apply this paint to your home in the future to keep your house
cool, you have to do some other work as well. Such as cleaning the roof. When you are applying
the color, you have to look over that the paint is mixed and applied well in the tin. Also, have to
look after whether the painter is following the steps properly or not. Additionally, the drying
time of the paint is maintained or not.

Based on what you heard about the intervention, answer the question: To what extent do you
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agree or disagree with the statements?

38

srpl7

| feel confident in carrying out the
responsibility related to the care and
use of this paint

1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Skip if
Q.5=36

Opportunity costs - The extent to which benefits, values, or profits must be given up to engage

in the intervention

Scenario: When you are applying this paint, you need to stay there to see if the painters are
doing the work properly or not. You also have to look over the drying time to see if the colors
are maintained or not properly. During that time, you could have gone to do some other work,
like going to the bank, shop, etc. So you have to give some amount of your time here.

Based on these scenarios, answer the questions: To what extent do you agree or disagree with

the statements?

39

srpl8

I think the benefits are greater for
applying the paint in my house than
the other work | do

1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
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agree

40 | srpl9 I am willing to spend this much time | 1 = Completely
and effort in the future to apply the disagree
paint
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Ask the following statements based on the overall concept of accepting the interventions and to
what extent they agree or disagree with the statements.

General acceptability

41 | srp20 I think this paint is important for 1 = Completely
reducing the heat of the tin house disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
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agree

42 | srp2l

This solar-reflective paint is an
acceptable way to reduce the heat in
the classroom

1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Appropriateness

43 | srp22

This solar-reflective paint seems
fitting

1 = Completely
disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree
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44 | srp23 This paint seems suitable 1 = Completely
disagree
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
5 = Completely
agree
45 | srp24 This paint seems applicable to me for | 1 = Completely
the school infrastructure disagree
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
5 = Completely
agree
46 | srp25 This paint seems like a good match 1 = Completely
for the extreme heat solution disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

86



Feasibility

47 | srp26 This paint seems implementable 1 = Completely
disagree
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
5 = Completely
agree

48 | srp27 This paint seems possible 1 = Completely
disagree
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
5 = Completely
agree

49 | srp28 This intervention seems doable 1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree
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5 = Completely
agree

50

srp29

This intervention seems easy to use

1 = Completely
disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

51

srp30

The school has enough resources to
maintain this intervention

1 = Completely
disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Skip if
Q.5=245
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52

srp31

The school has technical support is
available if needed

1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Skip if
Q.5=2,45

Section D: Bamboo ceiling with polyethelene foam (Pe-foam)

We will be asking you some statements, and based on those statements, you will say to what
extent you agree or disagree with those statements based on your own perceptions, knowledge,
and experiences. All the statements will be regarding the interventions that we said before
(Solar-reflective paint and Pe foam with bamboo ceiling). We will talk about the interventions
again, starting before each section, so that it helps you to stay on track. Also, we will give you
some scenarios to make you understand the context of the statements, so that it helps you to

answer the questions.

Acceptability

Affective attitude - How an individual feels about the intervention

53

pfl

I am comfortable that this Pe-foam
intervention is used as a heat
mitigation intervention

1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree
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4 = Agree

5 = Completely
agree
54 | pf2 | support the bamboo ceiling with Pe- | 1 = Completely
foam intervention disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Burden - The perceived amount of effort that is required to participate in the intervention

55

pf3

I think it will take a huge effort give a
bamboo ceiling with Pe-foam to the
tin roof

1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Skip if
Q.5=3
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56

pfa

I think it will take a huge amount of
time to implement this intervention

1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Skip if
Q.5=3

Before asking the next questions, tell them that per school giving the Pe-foam from the very
start to the last, including buying and applying the foam with bamboo, along with the wages of
the carpenter, will cost in total approximately 25,000 to 27,000 taka

57 | pf5 I think this Pe-foam is costly as a heat | 1 = Completely
mitigation intervention disagree
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
5 = Completely
agree
58 | pf6 I think the benefits of implementing 1 = Completely
Pe-foam paint will exceed the cost of | disagree
its implementation
2 = Disagree

3 = Neither agree
nor disagree
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4 = Agree

5 = Completely
agree
59 | pf7 I will purchase this Pe-foam for my 1 = Completely

own house to reduce the temperature | disagree

on hot summer days
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Ask these questions to explore from the participants how much they agree or disagree with the
statements.

Ethicality - The extent to which the intervention has a good fit with an individual’s value system

60 | pf8 The use of this Pe-foam is culturally | 1 = Completely
accepted in my community disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

92



5 = Completely
agree

61 | pf9 This Pe-foam paint is safe for human | 1 = Completely
health disagree
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
5 = Completely
agree
62 | pfl0 This bamboo ceiling with Pe-foam is | 1 = Completely
an environment-friendly solution to disagree
mitigate the extreme temperature of _
the classroom (Like no damage to the | 2 = Disagree

air damage/school’s surroundings,
etc.)

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Perceived effectiveness - The extent to which the intervention is perceived as likely to achieve

its purpose

93



63 | pfll This bamboo ceiling with Pe-foam 1 = Completely
will reduce the temperature of the disagree
classroom during extreme hot summer
days 2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

64 | pfl2 This bamboo ceiling with Pe-foam 1 = Completely
will help to reduce the incidence of disagree
heat-related illnesses among the _
primary school-going children 2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

65 | pfl3 This intervention will lead to a 1 = Completely
comfortable environment in the disagree
classroom

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree
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66 | pfla This intervention will help to improve
school attendance

1 = Completely
disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Intervention coherence - The extent to which the individual understands the intervention and

how it works

Before asking these questions, ask them if they heard about these infrastructure interventions,
and based on what they know, the following two questions will be asked. Again, based on their
knowledge, to what extent they agree or disagree with the statements. (questions 67 & 68) If

they didn’t hear about the questions, skip these two questions.

67 | pfl5 I have got enough information about
this bamboo ceiling with Pe-foam

1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Skip if
Q.5=2
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68

pfl6

It is clear to me how this bamboo
ceiling with Pe-foam will help to
reduce the heat in the classrooms

1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Skip if
Q.5=2

Self-efficacy - The participant’s confidence that they can perform the behaviour(s) required to
participate in the intervention

Scenario: As you heard, we are giving this bamboo ceiling with Pe-foam in the schools to
reduce the temperature of the classroom. So, if you need to apply this Pe-foam to your home in
the future to keep your house cool, you may have to do other work. Such as cleaning the roof,
making sure the carpenter doesn’t get hurt while opening the tins. Whether their safety is

measured or not, you have to look after them. The Pe-foam is evenly applied or not.

Based on what you heard about the intervention, answer the question: To what extent do you
agree or disagree with the statements?

69

pfl7

| feel confident in carrying out the
responsibility related to the care and
use of this bamboo ceiling with Pe-
foam

1 = Completely
disagree
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Skip if
Q.5=3,6
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Opportunity costs - The extent to which benefits, values, or profits must be given up to engage
in the intervention

Scenario: When you are applying this Pe-foam, you need to stay there to see if the carpenters are
doing the work properly or not. You also have to look over whether the foams are attached to
the tin ceiling in the proper way and how they are opening the tin roofs. During that time, you
could have gone to do some other work, like going to the bank, shop, etc. So you have to give
some amount of your time here. Based on these scenario answer the questions - To what extent
you agree or disagree with the statements.

70 | pfl8 I think the benefits are greater for 1 = Completely
applying this Pe-foam in my house disagree

than the other work | do
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree
5 = Completely
agree
71 | pfl9 I am willing to spend this much time | 1 = Completely
and effort in the future to apply this disagree
Pe-foam
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree
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Ask the following statements based on the overall concept of accepting the interventions and to
what extent they agree or disagree with the statements.

General acceptability

72 | pf20 This bamboo ceiling with Pe-foamis | 1 = Completely
important for reducing the heat of the | disagree
tin house
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

73 | pf2l This bamboo ceiling with Pe-foam is | 1 = Completely
an acceptable way to reduce the heat | disagree

in the classroom _
2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Appropriateness
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74

pf22

This bamboo ceiling with Pe-foam
seems fitting

1 = Completely
disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

75

pf23

This bamboo ceiling with Pe-foam
seems suitable

1 = Completely
disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

76

pf24

This bamboo ceiling with Pe-foam
seems applicable to me for the school
infrastructure

1 = Completely
disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree
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77 | pf25 This bamboo ceiling with Pe-foam 1 = Completely
seems like a good match for the disagree
extreme heat solution
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
5 = Completely
agree
Feasibility
78 | pf26 This bamboo ceiling with Pe-foam 1 = Completely
intervention seems implementable disagree
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
5 = Completely
agree
79 | pf27 This intervention seems possible 1 = Completely
disagree
2 = Disagree
3 = Neither agree
nor disagree
4 = Agree
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5 = Completely
agree

80

pf28

This bamboo ceiling with Pe-foam
seems doable

1 = Completely
disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

81

pf29

This intervention seems easy to use

1 = Completely
disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

101



82 | pf30

The school has enough resources to
maintain this intervention

1 = Completely
disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Skip if
Q.5=2,45

83 |pfal

The school has technical support is
available if needed

1 = Completely
disagree

2 = Disagree

3 = Neither agree
nor disagree

4 = Agree

5 = Completely
agree

Skip if
Q.5=245
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A.2: Qualitative FGD Guideline (English & Bangla Version)
Introduction:

Greetings, my name is Silvia Alam. | am a master's student from the BRAC James P Grant School
of Public Health (BRAC JPGSPH), BRAC University. | am conducting a study titled “Assessing
acceptability, feasibility, and appropriateness of heat-mitigation infrastructure interventions
in the BRAC primary schools of two selected climate-vulnerable districts of Bangladesh: A
mixed-method implementation study”, to see the perceptions regarding the heat mitigation
infrastructure interventions that are being implemented in your district in coordination with the
BRAC Education Program (BEP) and BRAC JPGSPH. Your participation in this study does not
pose any risk of physical or mental harm. However, please remember that your participation is
completely voluntary. You have the option to skip any question or withdraw from the interview
entirely without any consequences. All information about the participants of this interview will be
kept secret. We want to inform you that, during the interview, we will take some photographs of
you and record the interviews with your permission.

Topic: Heat, school environment, and experiences and perceptions of the interventions

Duration: 60-70 minutes

Group size: 8- 10 Community people (such as school house owners, parents of students who go to
BEP schools and don’t go to BEP schools, and people living near the BEP schools)

Facilitators: One moderator, one note-taker, one photographer

Tools: Consent forms, recording device, note-taking

Location: Any BEP school’s premises or in the community
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Ground rules: The FGD will be conducted in a quiet place where only the community people and
the facilitators will be present, so that there will not be any outsiders to disrupt the FGD, and the
community people will feel more comfortable. Also, rules will be set that only one person will
speak at a time. Moderators will be there to ensure the rules are followed.

Section 1 Opening and rapport building

Purpose To make the community people comfortable through an ice-breaking session.
We will introduce ourselves and explain why we are here. Will tell them that
there are no right or wrong answers. They can skip any questions at any moment.

Questions | Greetings. How are you? What is your name? For how long have you been in
this area? Do you know about the BEP? What do you know? Does your child go
to these schools?

Section 2 Understanding the impact of the heat, especially on their children

Purpose To explore the community people’s lived experiences of heat and how they cope
with the heat

Questions | What happens during the summer? When do you feel the hottest during the day?
How does it feel on the hot days?
What happens then? (Probe: You feel tired, headache, skin itch, cramp, etc)
Do you see how the hot weather affects the students while they stay in the
classroom?
What happens then? (Probe: miss the class or school closure)
Has the school ever been closed or classes shortened due to extreme heat?”
Does this concern you?
What do you do?
Does this heat affect students’ attention in class? (Probe: Easy or hard - on
writing, reading, etc?)
What do you think happens then?
What do you do then?

Section 3 Future-oriented expectations and intervention-specific questions

Purpose To understand their perceptions about the solutions for reducing the heat in the
class, and to assess their acceptability, appropriateness, and feasibility of the
heat-mitigation infrastructure interventions. To explore the influencing factors
that shape their perceptions.

Questions | According to you, what do you think can be done to reduce the heat in the

classroom?
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Probe: What can be changed to feel cooler? What can be done to make the
classroom comfortable for learning?

Suppose we give you some solutions, like paint or foam, for the school roof,
which helps reduce the heat in the school classrooms. How would you feel? Do
you think it will create any problems for the students and teachers?

Probe: Do you think it will help the students go to class regularly? Make them
feel better during summer days, both physically and mentally? Do you think it
will improve their classroom learning conditions?

(Will explain about the paint and P-foam before asking these questions)

Do you think these solutions will be fit for the school’s infrastructure?

What do you think these solutions will align with for the local climate and
school routine? Can any challenges come from the community side? How can
the community help in this matter?

(Probe: As giving paints to tins is good, people do it. The bamboo ceiling is
already locally adapted; now we’re adding the P-foam along with it.)

What do you think the community will accept these interventions? Probe: From
a cultural aspect)

What do you think it will affect human health and the environment? Do you
think it’s worth of the time and effort?

What do you think- how it will fit/be suitable for the school, how implementable
and what will be the feasibility for this?

What do you think these solutions need to be maintained over time? Do you
think it will create any extra responsibility for the teachers/students?

Section 4 Closing

Questions | Is there anything you want to share? Any suggestions from your side? Do you
want to know anything?

Thank you so much for participating in our study and giving us your time.

Bangla version
\2' EIZSI:
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A.3: Qualitative KlI Interview Guide (English & Bangla Version)

Introduction :

Greetings, my name is Silvia Alam. | am a master's student from the BRAC James P Grant School
of Public Health (BRAC JPGSPH), BRAC University. | am conducting a study titled “Assessing
acceptability, feasibility, and appropriateness of heat-mitigation infrastructure interventions
in the BRAC primary schools of two selected climate-vulnerable districts of Bangladesh: A
mixed-method implementation study”, to see the perceptions regarding the heat mitigation
infrastructure interventions that are being implemented in your district in coordination with the
BRAC Education Program (BEP) and BRAC JPGSPH. Your participation in this study does not
pose any risk of physical or mental harm. However, please remember that your participation is
completely voluntary. You have the option to skip any question or withdraw from the interview
entirely without any consequences. All information about the participants of this interview will be
kept secret. We want to inform you that, during the interview, we will take some photographs of
you and record the interviews with your permission.

Subject: Heat, school environment, and experiences and perceptions of the interventions
Duration : ~ 60 Minute
K11l Guidelines

Category A : General Information

Participant Study ID (Facility Code _P_00)

Interview Date (Day / Month / Year)
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Interview Completion 01 = Completed
02 = Partially Completed
Interviewer
Interview Time Beginning time
The end time
Age
Gender
Occupation
Educational
Quialifications

Category B: BRAC JPGSPH Program / Project Official
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Introduction

According to -

Primary Question

Please. Tell me about your current responsibilities and your roles in
this project.

What is BRAC’s main objective behind implementing the heat-

mitigation initiatives in schools?
What’s your participation or role in planning this intervention?

Can you describe how existing procurement policies affect the

implementation of this intervention (e.g., solar-reflective paint)?

From your perspective, what are the key institutional or
administrative  factors that support or hinder successful

implementation of this intervention?
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Acceptability (TFA)

Appropriateness

(1IAM)

Feasibility

(FIM)

What was your initial reaction to this heat-mitigation initiative?

Did your responsibilities or workload increase in implementing this
initiative? How challenging was it in terms of time, reporting or

coordination?

Are these initiatives consistent with BRAC’s child-centered and

ethical values?

Do you think these initiatives will have a real impact at the school

level?

Which interventions seem most effective from a program
perspective? Do you think these interventions will help reduce

classroom heat?

How well did program officials understand the mechanism of how

these interventions reduce heat?

How confident are you that your team can successfully implement

and monitor these interventions?

Did implementing this initiative require deprioritizing any other

program activities?
Avre these initiatives relevant to the realities of schools run by BRAC?
How well does it fit into the education and health programs?

Are there contextual barriers (geographic, structural, climatic) that
may limit suitability?

How feasible is it to implement in terms of manpower, time and

budget? What kind of resources were needed to implement this
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system? What challenges did you face in this regard?
How easy is it to maintain within the regular program framework?

How is implementation quality being monitored? Are there indicators

to track sustainability?
Are there any unintended consequences you anticipate?

Do you think it is possible to scale up this in the future? Do you think

the community/area will support these initiatives?

How do you think teachers and students will respond to these

interventions?

What do you think the community will accept these interventions?
Probe: From a cultural aspect)

What do you think it will affect human health and the environment?
Do you think it’s worth of the time and effort?

What do you think- how it will fit/be suitable for the school, how

implementable and what will be the feasibility for this?
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Completion

Is there anything you would like to share? Do you have any

suggestions? Is there anything you would like to know?

Thank you very much for participating in our study and for your

time.

Category C : BRAC Architect Team

Introduction

According to -

Primary Question

Please tell us about your current responsibilities and your role in this

project.

What is BRAC’s main objective behind undertaking heat-mitigation

initiatives in schools?

How involved were you in planning this intervention? What were the
most important considerations in designing the heat-mitigation

infrastructure?

How compatible are these designs with local climatic conditions?
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Acceptability (TFA)

Appropriateness

(IAM)

Feasibility

(FIM)

What was your experience designing and implementing these

infrastructural interventions (reflective paint, P-foam)?

Was there any extra pressure in the design, selection of materials or

implementation?
Did you face any major challenges while working in the field?

Were the materials and design used appropriate for the safety of
children?

Are there any potential long-term risks? How suitable are these
designs for low-resource school buildings? What are the technical

constraints to implementation?

How did you personally feel about this intervention concept when

first proposed?”

How scientifically confident are you in the mechanism through

which these designs reduce heat?

Do you feel the architecture team has sufficient technical capacity to
implement this design at scale?

Did implementing this design require trade-offs in material choice,

cost, or structural modification?
Are these designs compatible with the local school infrastructure?

Are there contextual barriers (geographic, structural, climatic) that

may limit suitability?

What are the maintenance requirements for these infrastructures?

How long are they expected to last?
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Do you think these infrastructural changes will be effective in

reducing temperatures?

How appropriate are they given the climate, building type, locality
and maintenance capacity?

Is it realistic to implement this design in other schools in the future?

HoHow simple is the installation process for local contractors?”

Can local technicians replicate this without external expertise?w cost-

effective is it?

Do you think it is possible to scale-up this in the future? Do you think

the community/locality/area will support these initiatives?

How do you think teachers and students will respond to these

interventions?

Who should be responsible for long-term maintenance? Are

replacement materials locally available?

What do you think the community will accept these interventions?
Probe: From a cultural aspect)

What do you think it will affect human health and the environment?
Do you think it’s worth of the time and effort?

What do you think- how it will fit/be suitable for the school, how

implementable and what will be the feasibility for this?
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Completion Is there anything you would like to share? Do you have any

suggestions? Is there anything you would like to know?

Thank you very much for participating in our study and for your

time.

Category 4 : BRAC Field Coordinator

Introduction Please tell us about your -current responsibilities and your
According to - role/experience in this project
Primary Question What was your involvement in planning this intervention?

How will these initiatives be implemented at the school level?
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Acceptability (TFA)

Appropriateness

(IAM)

Feasibility

(FIM)

How did you personally feel about implementing this initiative?”
From your observation, did classroom temperature visibly decrease?

How well did you understand the technical mechanism of how these

interventions reduce heat?

Did you feel adequately trained and prepared to implement this?
Did this initiative interfere with other field responsibilities?

What was your experience implementing this initiative in the field?

What kind of pressures or problems did you face while working in
the field?

How difficult was time management and coordination?
Did you find it safe for children and teachers?

How relevant are these initiatives to the reality of the school and

community?

Did the infrastructure design fit the physical structure of all schools

equally?

Were any changes needed during implementation?

How feasible is regular monitoring and follow-up?

How simple was the installation process for local workers?
Were there delays due to weather, materials or logistics?

Will it be easy to implement this in different areas in the future?

Did the infrastructure design fit the physical structure of all schools
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equally?

Do you think it is possible to scale-up this in the future? Do you think
the community/locality/area will support these initiatives? What is
the acceptance of the school and community?

How do you think teachers and students will respond to these

interventions?
Who will be responsible for maintenance after project completion?
Do schools have the capacity to maintain it independently?

What do you think the community will accept these interventions?
Probe: From a cultural aspect)

What do you think it will affect human health and the environment?
Do you think it’s worth of the time and effort?

What do you think- how it will fit/be suitable for the school, how

implementable and what will be the feasibility for this?

Completion

Is there anything you would like to share? Do you have any

suggestions? Is there anything you would like to know?

Thank you very much for participating in our study and for your

time.
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Category E : BEP Team

Introduction

According to -

Primary Question

Please tell us about your current responsibilities and your role in this

project
How does heat impact the learning environment in primary schools?

What is the main objective of BEP behind implementing heat-

mitigation initiatives in schools?
How can education authorities support these initiatives?

What kind of coordination is needed between NGOs and government

agencies?
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Acceptability (TFA)

Appropriateness

(IAM)

Feasibility

(FIM)

What was your personal reaction when this initiative was introduced?

How well do you understand the mechanism by which these

interventions reduce classroom heat?

Do you believe BEP has the institutional capacity to sustain this

intervention?

Did prioritizing heat-mitigation require deprioritizing other

educational activities?

How acceptable do you find these initiatives as part of the education

system?

Is it a suitable initiative to improve the learning environment for

children?
Did you find it safe for children and teachers?

What kind of pressures or problems did you encounter while working
in the field?

How difficult was time management and coordination?

Does BEP have sufficient manpower and budget to institutionalize

this?

How manageable is long-term monitoring under regular program

structure?

How relevant are these initiatives to the reality of the school and

community?
Were any changes needed during implementation?

Can this be included in future policies?
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Completion Is there anything you would like to share? Do you have any

suggestions? Is there anything you would like to know?

Thank you very much for participating in our study and for your

time.
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Appropriateness

(IAM)

Feasibility

(FIM)
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Appropriateness

(IAM)

Feasibility

(FIM)
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Acceptability (TFA)

Appropriateness

(IAM)

Feasibility

(FIM)

G2 BUHNT AT B X0 AN WS 91 AfSf a0 B foe

g2 ITORIOVNSE Pold PENT N FAT-42

ATFIO AN TSI OIATSITT JATS (ATITZN?

WY fF NN FEA, BP-99 92 ZOROVN0 RSN
BT (NS G ATFSHTNEH STF ol ™R?

AN FATCAD FIGP NAGHFIF AT PN {5 =7 (FICAT 26T

SRR TS R FAC EIACER3ASY,

e IR W RO 92 STToIStal SN Foi]

SRACITNT NN BIN?

RS 1T AT OIS G oIS Sranst & =7

e 8 REFRTiE G AfT [N=Tom e It N =R [F[7

ST G FACO AT B YAENT SN T ST AR

ST TN 8 STNTI FO0I PfO [ZeT?

A2 BOATSIG IO Be] B G5 BEP-AF [F 21195 Tovaet 8
TS WYY

e (AN FRTNF N&F RT3 Fa1 FO0I

169



JIIBTANTCITNT?

FeT & PINGN O ABIOTY A2 GUTINSTEA FOOT NINHD?

SRS NMONE/ AT 46 ASGS F1 (TS M 7

SfITIT® T ARTAE (scale-up) A6 AT TSI I NN FERAAN 97
WA & WA W T MR/F NG/ JTAPE @16 A3

STRITSTISTATP TN FA?

e g9 PERIET 92 STRIOTINSE Freld (N I

AN NN FEAN?

WA Bl NN P, PRNGNG I3 ZCRTGHTNB T AR
FA A7 (AR T FfS, AGNS I ABAI R (AT (FIA
ST 20O AT (367

AN BN FE, I I NI T 8 AR 89
(BT O] (P 7

WNTL WO, AT (I AT S AT A5, ©f [ SLF =7

NN BN TT-G2 OGN BT GNT FO6I
RDICHEY

A0 VAT FHA FOBI TG 27

3 AT 93 IBITINCA95T (feasibility) (NN ICT NN =7

170



NI AN 3 FZ TR FACS BN THNF 25 (ATF (TN AT

WR? WA F (PR GI=o BI?

AT NMK]IMR NHQRY RIS G AR AANTT AN

(MBI GNT AANTCP NP NI |

Appendix B: Informed Consent Form

B.1: Survey Information Sheet & Consent Form (English & Bangla Version)

Assessing acceptability, feasibility, and appropriateness of heat-mitigation infrastructure
interventions in the BRAC primary schools of two selected climate-vulnerable districts
of Bangladesh: A mixed-method implementation study

Survey
Information Sheet

Greetings, my name is _Silvia Alam_. | am a master's student from the BRAC James P Grant
School of Public Health (BRAC JPGSPH), BRAC University. | am conducting a study titled
“Assessing acceptability, feasibility, and appropriateness of heat-mitigation infrastructure
interventions in the BRAC primary schools of two selected climate-vulnerable districts
of Bangladesh: A mixed-method implementation study”, to see the perceptions regarding the
heat mitigation infrastructure interventions that are being implemented in your district in
coordination with the BRAC Education Program (BEP) and BRAC JPGSPH. One of the
interventions is the solar reflective paint. Which works by generating an obstacle between the sun
and the tin roofs. It has ingredients (colour particles) that are designed to reflect direct sunlight on
the surface of the tin roof and decrease the internal temperature of the house. On the other hand,
another intervention is the bamboo ceiling with polyethylene foam. When a bamboo ceiling is
placed in tin-roof houses, acts as a barrier between the hot surface of the tin and the living space
below, thereby providing passive cooling in the houses. Polyethylene foam, on the other hand, is
widely used for thermal insulation. When it is used in a tin-roof house, it acts as a barrier to
transfer the heat from the tin to the inner spaces of the house. The combination of bamboo with

171



polyethylene foam as a ceiling creates a two-layer insulation system to reduce indoor temperatures
in a tin-roof house.

Objective: This study aims to assess the acceptability, feasibility, and appropriateness of
combining physical infrastructure to improve the health and education of primary school children
aged 7 to 14 in climate-vulnerable districts of Bangladesh. This study will explore the
acceptability, feasibility, and appropriateness of such interventions among key stakeholders, which
comprise teachers, school-house owners, students, parents, implementers, and the community.
Additionally, it seeks to explore the factors influencing stakeholders' perceptions and their
traditional practices regarding these interventions.

Participation: If you accept to be a participant in this study, then I will conduct an survey with
you which will be about 15 to 20 minutes long. This information will help us understand the
perceptions of physical infrastructure on improving the health and education of primary school
children in Bangladesh’s climate-vulnerable districts. Also, we will be taking the geographical
location of this place for our analysis purpose. We believe that with your support, it will be
possible to develop more effective solutions for the well-being of children.

Facilities: You will not be given any sort of financial assistance for participating in this study, and
nor will you get any other direct facilities. However, your findings will help design interventions
that can benefit young children.

Risk: Your participation in this study does not pose any risk of physical or mental harm. However,
please note that the study may include questions about heat-related illnesses (HRIs), such as
anxiety, stress, heat rash, heat exhaustion, and heat cramps. These topics could potentially make
you feel uncomfortable. If at any point you begin to feel uneasy, please remember that your
participation is completely voluntary. You have the option to skip any question or withdraw from
the interview entirely without any consequences. Our goal is to ensure that you feel comfortable
and well-informed throughout the study.

Confidentiality, anonymity and fairness: All information of the participants of this interview
will be kept secret. We want to inform you that, during the interview, we will take some
photographs of you and record the interviews with your permission. Information collected for the
study will be enlisted through identification numbers and will be kept confidential. All the
information will be saved as a digital signal which nobody except authorized research workers will
have access. Your name or confidentiality-related information will not be mentioned in any of the
publications or reports of this research. The institutional review board of BRAC James P. Grant
School of Public Health (BRAC JPGSPH) reserves the right to access all the information of the
study. If this information needs to be used in the future, we will only share only those information
that is selected by the IRB, so that anonymity, confidentiality and fairness of the study participants
remain ensured.

Voluntary Participation: Your participation in this study is wholly dependent upon your own
will. You have all the rights to know the research process, risks, and facilities of this study. Even if
you had taken the decision to participate in this study, you can change your decision anytime at
any moment and withdraw yourself from the study. Whatever decision you take, that will not
create any problems for you.
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Answering your questions/Contact information: If you have any further query about the
research project, then please contact Silvia Alam, MPH student, BRAC James P. Grant School of
Public Health through this phone number +8801752613858.

Consent Form

Title of the study: Assessing acceptability, feasibility, and appropriateness of heat-mitigation
infrastructure interventions in the BRAC primary schools of two selected climate-vulnerable
districts of Bangladesh: A mixed-method implementation study

If you agree to participate in this study, please confirm that by putting your signature or fingerprint
of the left thumb in the specific boxes given below

Thank you for your cordial cooperation.

Do you give permission for the interview to be audio recorded? Yes No
Please note that at any point during the interview, you can ask

the interviewer to turn off the recording device.

Do you give permission to share your findings? Yes No
Do you give permission to take photos? Yes No
Do you give permission to share the photos? Yes No
(If you need to contact the/collect data from the respondent again, need to state here
and ask permission...)

Yes No

Do you have any question?

State the question

Name of the participants

Participant’s ID
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Participant’s signature or fingerprint of the left
thumb

If participant is under 18 years of age

Parent Name:

Parent's signature:

Researcher's Name:

Researcher's signature:

Date:
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B.2: FGD Information Sheet & Consent Form (English & Bangla Version)

Assessing acceptability, feasibility, and appropriateness of heat-mitigation infrastructure
interventions in the BRAC primary schools of two selected climate-vulnerable districts
of Bangladesh: A mixed-method implementation study

Focus Group Discussion
Information Sheet

Greetings, my name is _Silvia Alam_. | am a master's student from the BRAC James P Grant
School of Public Health (BRAC JPGSPH), BRAC University. | am conducting a study titled
“Assessing acceptability, feasibility, and appropriateness of heat-mitigation infrastructure
interventions in the BRAC primary schools of two selected climate-vulnerable districts
of Bangladesh: A mixed-method implementation study”, to see the perceptions regarding the
heat mitigation infrastructure interventions that are being implemented in your district in
coordination with the BRAC Education Program (BEP) and BRAC JPGSPH. One of the
interventions is the solar reflective paint. Which works by generating an obstacle between the sun
and the tin roofs. It has ingredients (colour particles) that are designed to reflect direct sunlight on
the surface of the tin roof and decrease the internal temperature of the house. On the other hand,
another intervention is the bamboo ceiling with polyethylene foam. When a bamboo ceiling is
placed in tin-roof houses, acts as a barrier between the hot surface of the tin and the living space
below, thereby providing passive cooling in the houses. Polyethylene foam, on the other hand, is
widely used for thermal insulation. When it is used in a tin-roof house, it acts as a barrier to
transfer the heat from the tin to the inner spaces of the house. The combination of bamboo with
polyethylene foam as a ceiling creates a two-layer insulation system to reduce indoor temperatures
in a tin-roof house.
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Objective: This study aims to assess the acceptability, feasibility, and appropriateness of
combining physical infrastructure to improve the health and education of primary school children
aged 7 to 14 in climate-vulnerable districts of Bangladesh. This study will explore the
acceptability, feasibility, and appropriateness of such interventions among key stakeholders, which
comprise teachers, school-house owners, students, parents, implementers, and the community.
Additionally, it seeks to explore the factors influencing stakeholders' perceptions and their
traditional practices regarding these interventions.

Participation: If you accept being a participant in this study, then I will conduct a group
discussion with you, which will be about 60 to 70 minutes long. This information will help us
understand the perceptions of physical infrastructure on improving the health and education of
primary school children in Bangladesh’s climate-vulnerable districts. We believe that with your
support, it will be possible to develop more effective solutions for the well-being of children.

Facilities: You will not be given any sort of financial assistance for participating in this study, and
nor will you get any other direct facilities. However, your findings will help design interventions
that can benefit young children.

Risk: Your participation in this study does not pose any risk of physical or mental harm. However,
please note that the study may include questions about heat-related illnesses (HRIs), such as
anxiety, stress, heat rash, heat exhaustion, and heat cramps. These topics could potentially make
you feel uncomfortable. If at any point you begin to feel uneasy, please remember that your
participation is completely voluntary. You have the option to skip any question or withdraw from
the interview entirely without any consequences. Our goal is to ensure that you feel comfortable
and well-informed throughout the study.

Confidentiality, anonymity and fairness: All information of the participants of this interview
will be kept secret. We want to inform you that, during the interview, we will take some
photographs of you and record the interviews with your permission. Information collected for the
study will be enlisted through identification numbers and will be kept confidential. All the
information will be saved as a digital signal where nobody except authorized research workers will
have access. Your name or confidentiality-related information will not be mentioned in any of the
publications or reports of this research. The institutional review board of BRAC James P. Grant
School of Public Health (BRAC JPGSPH) reserves the right to access all the information of the
study. If these information needs to be used in the future, we will only share only those
information which are selected by the IRB, so that anonymity, confidentiality and fairness of the
study participants remain ensured.

Voluntary Participation: Your participation in this study is wholly dependent upon your own
will. You have all the rights to know the research process, risks and facilities of this study. Even if
you had taken the decision to participate in this study, you can change your decision anytime at
any moment and withdraw yourself from the study. Whatever decision you take, that will not
create any problems for you.

Answering your questions/Contact information: If you have any further query about the
research project, then please contact Silvia Alam, MPH student, BRAC James P. Grant School of
Public Health through this phone number +8801752613858.
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Consent Form

Title of the study: Assessing acceptability, feasibility, and appropriateness of heat-mitigation
infrastructure interventions in the BRAC primary schools of two selected climate-vulnerable
districts of Bangladesh: A mixed-method implementation study

If you agree to participate in this study, please confirm that by putting your signature or fingerprint
of the left thumb in the specific boxes given below.
Thank you for your cordial cooperation.

Participant/Researcher copy:

FGD No. Venue:
Facilitator’s Name Signature and
date:
Observers Name Signature and
date:
Note taker’s Name Signature and
date:

Participants Details:

SL | Name of the | Participant | Age Gender | Educational | Employ- | Address | Signature/
No. | participants | ID status ment & fingerprint
Status Contact | and date:
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B.3: Kll Information Sheet & Consent Form (English & Bangla Version)

Assessing acceptability, feasibility, and appropriateness of heat-mitigation infrastructure
interventions in the BRAC primary schools of two selected climate-vulnerable districts of
Bangladesh: A mixed-method implementation study

Key Informant Interview

Information Sheet
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Greetings, my name is _Silvia Alam_. | am a master's student from the BRAC James P Grant
School of Public Health (BRAC JPGSPH), BRAC University. | am conducting a study titled
“Assessing acceptability, feasibility, and appropriateness of heat-mitigation infrastructure
interventions in the BRAC primary schools of two selected climate-vulnerable districts of
Bangladesh: A mixed-method implementation study”, to see the perceptions regarding the heat
mitigation infrastructure interventions that are being implemented in your district in coordination
with the BRAC Education Program (BEP) and BRAC JPGSPH. One of the interventions is the
solar reflective paint. Which works by generating an obstacle between the sun and the tin roofs. It
has ingredients (colour particles) that are designed to reflect direct sunlight on the surface of the tin
roof and decrease the internal temperature of the house. On the other hand, another intervention is
the bamboo ceiling with polyethylene foam. When a bamboo ceiling is placed in tin-roof houses,
acts as a barrier between the hot surface of the tin and the living space below, thereby providing
passive cooling in the houses. Polyethylene foam, on the other hand, is widely used for thermal
insulation. When it is used in a tin-roof house, it acts as a barrier to transfer the heat from the tin to
the inner spaces of the house. The combination of bamboo with polyethylene foam as a ceiling
creates a two-layer insulation system to reduce indoor temperatures in a tin-roof house.

Objective: This study aims to assess the acceptability, feasibility, and appropriateness of
combining physical infrastructure to improve the health and education of primary school children
aged 7 to 14 in climate-vulnerable districts of Bangladesh. This study will explore the
acceptability, feasibility, and appropriateness of such interventions among key stakeholders, which
comprise teachers, school-house owners, students, parents, implementers, and the community.
Additionally, it seeks to explore the factors influencing stakeholders' perceptions and their
traditional practices regarding these interventions.

Participation: If you accept to be a participant in this study, then I will conduct an interview with
you which will be about 30 to 45 minutes long. This information will help us understand the
perceptions of physical infrastructure on improving the health and education of primary school
children in Bangladesh’s climate-vulnerable districts. We believe that with your support, it will be
possible to develop more effective solutions for the well-being of children.

Facilities: You will not be given any sort of financial assistance for participating in this study, and
nor will you get any other direct facilities. However, your findings will help design interventions
that can benefit young children.

Risk: Your participation in this study does not pose any risk of physical or mental harm. However,
please note that the study may include questions about heat-related illnesses (HRIs), such as
anxiety, stress, heat rash, heat exhaustion, and heat cramps. These topics could potentially make
you feel uncomfortable. If at any point you begin to feel uneasy, please remember that your
participation is completely voluntary. You have the option to skip any question or withdraw from
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the interview entirely without any consequences. Our goal is to ensure that you feel comfortable
and well-informed throughout the study.

Confidentiality, anonymity and fairness: All information of the participants of this interview
will be kept secret. We want to inform you that, during the interview, we will take some
photographs of you and record the interviews with your permission. Information collected for the
study will be enlisted through identification numbers and will be kept confidential. All the
information will be saved as a digital signal which nobody except authorized research workers will
have access. Your name or confidentiality-related information will not be mentioned in any of the
publications or reports of this research. The institutional review board of BRAC James P. Grant
School of Public Health (BRAC JPGSPH) reserves the right to access all the information of the
study. If this information needs to be used in the future, we will only share only those information
that is selected by the IRB, so that anonymity, confidentiality and fairness of the study participants
remain ensured.

Voluntary Participation: Your participation in this study is wholly dependent upon your own
will. You have all the rights to know the research process, risks, and facilities of this study. Even if
you had taken the decision to participate in this study, you can change your decision anytime at
any moment and withdraw yourself from the study. Whatever decision you take, that will not
create any problems for you.

Answering your questions/Contact information: If you have any further query about the
research project, then please contact Silvia Alam, MPH student, BRAC James P. Grant School of
Public Health through this phone number +8801752613858.

Consent Form

Title of the study: Assessing acceptability, feasibility, and appropriateness of heat-mitigation
infrastructure interventions in the BRAC primary schools of two selected climate-vulnerable
districts of Bangladesh: A mixed-method implementation study

If you agree to participate in this study, please confirm that by putting your signature or fingerprint
of the left thumb in the specific boxes given below

Thank you for your cordial cooperation.
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Do you give permission for the interview to be audio recorded?
Please note that at any point during the interview, you can ask

the interviewer to turn off the recording device.

Do you give permission to share your findings?

Do you give permission to take photos?

Do you give permission to share the photos?

(If you need to contact the/collect data from the respondent again, need to
state here and ask permission...)

Do you have any question?

State the question

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

Name of the participants

Participant’s ID

Participant’s signature or fingerprint of
the left thumb

If participant is under 18 years of age

Parent Name:
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Parent's signature:

Researcher's Name:

Researcher's signature:

Date:
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