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Abstract

Traditional survey methods often suffer from inefficiencies includ-
ing lengthy questionnaires and respondent fatigue, limiting their
effectiveness in capturing social concerns. This study aims to opti-
mize social issue surveys by employing a decision tree approach,
using the Sustainable Development Goals (SDGs) as a structured
framework for adaptive questioning. The survey was developed in
JotForm, beta-tested with 25 participants, and then mass-distributed,
collecting responses over a two week period. Results demonstrate
that the decision tree approach enhances survey efficiency by
dynamically adjusting question pathways based on respondent
choices. Pruning and expansion decisions were informed by re-
sponse rates, with low-engagement leaves identified for removal
and high-engagement leaves marked for further branching in future
iterations. The study highlights the potential for real-time survey
adaptation and presents an efficient framework for conducting tar-
geted social issue assessments, improving both data quality and
respondent experience.
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Social issues are unfavorable conditions that negatively affect the
personal or social lives of individuals. When these issues impact a
significant portion of society, they become serious social concerns
requiring attention. Examples of such issues include inequality and
violence [7]. However, categorizing social issues can be challenging
due to their subjective nature. These issues have wide-ranging
impacts, from economic strain to psychological distress, making it
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essential to address them to improve quality of life. Surveys are a
valuable tool for gaining insights into such concerns, as they can
capture the perspectives of large populations. This study leverages
surveys to identify and prioritize the most pressing social issues
affecting citizens.

In 2015, the United Nations established 17 Sustainable Develop-
ment Goals (SDGs) aiming to foster global transformation through a
collaborative framework[13]. These goals target critical challenges
faced by humanity, focusing on resolving social, economic, and
environmental issues. The SDGs provide a structured foundation
for understanding and addressing global and local concerns. This
study adopts the SDG framework to design surveys that align with
local priorities, using it as a basis for exploring the most significant
social challenges within the community.

This research specifically focuses on eight SDGs that are most
relevant to local social concerns: No Poverty (SDG 1), Good Health
and Well-Being (SDG 3), Quality Education (SDG 4), Clean Water
and Sanitation (SDG 6), Affordable and Clean Energy (SDG 7),
Decent Work and Economic Growth (SDG 8), Reduced Inequality
(SDG 10), and Peace, Justice, and Strong Institutions (SDG 16) [13].
These SDGs were selected due to their direct impact and relevance
to the challenges faced by the population under study.

A decision tree consists of a root node, branch nodes, and leaf
nodes, where the root represents the starting point, branch nodes
make intermediate decisions, and leaf nodes contain final outcomes[4].
Decision tree pruning is the process of removing unnecessary
branches from a decision tree to improve its efficiency [5]. When
applied to survey design, decision trees enhance the ability to ex-
plore multiple aspects of a main idea while streamlining the process
for respondents. This approach reduces the need for participants
to answer every question, focusing instead on relevant areas.

The decision tree structure employed in this research allows
for adaptive questioning, ensuring that survey respondents only
answer the most relevant questions. Figure 1 provides a simplified
visualization of this approach, where a broad category (the root
node) branches into major social issues (intermediate nodes) and
ends on specific details of the chosen issue (leaves).

The objective of this study is to demonstrate the use of a decision
tree approach in traditional surveys, specifically for identifying and
understanding the most critical social issues faced by citizens. By
focusing on the eight SDGs most relevant to the local context, the
survey reflects unique challenges while maintaining alignment with
broader development priorities.
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Figure 1: Decision Tree Branching and Expansion in Survey
Design

1 Related Works and Contributions
1.1 Overview of Traditional Survey Methods

Traditional survey methods, such as paper-based surveys, have
been historically integral to data collection. However, they often
face challenges, including high costs, slow response times, and data
quality issues. Emerging technology such as electronic and web-
based surveys may serve as efficient alternatives to address these
limitations. We begin by exploring the progression from traditional
to optimized survey designs. Our goal is to provide insight into how
advancements like decision tree based surveys can further refine
data collection practices.

Boyer et al. [1] compared traditional print surveys with early
computerized survey methods and found that computerized sur-
veys, distributed via mailed computer disks, were easier for par-
ticipants to complete. This improvement was largely attributed to
the multimedia capabilities of electronic surveys. That is, these
features may have contributed to clearer question presentation and
richer open-ended responses. Despite these benefits, the manual
distribution and collection process still incurred additional time
and costs. In contrast, this research takes advantage of an online
survey platform that automates data collection and integrates re-
sponses directly into a spreadsheet, significantly reducing time and
eliminating manual errors by researchers.

Another critical aspect of survey design is data quality. Incom-
plete responses or inattentive behavior among participants are com-
mon issues. Boyer et al.[1] highlighted issues where respondents
would either skip questions or rush through surveys, especially
in cases involving lengthy questionnaires. They found instances
where participants completed surveys at abnormally fast rates, sug-
gesting inattentiveness. While their study relied on response time
measurements to identify such cases, this research addresses the
problem through decision tree logic. By dynamically presenting
only relevant questions, the survey length is minimized [10]. This
approach encourages more thoughtful and accurate responses by
ensuring that participants do not encounter irrelevant questions.

Lonsdale et al.[8] compared paper-based and online survey for-
mats and found that online surveys had fewer missing responses
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due to built-in prompts requiring participants to complete each
item before progressing. Additionally, online surveys demonstrated
faster response times while maintaining similar measurement relia-
bility and validity to traditional paper surveys. While their study
focused on comparing formats, this research optimizes the design
of online surveys through sequential branching logic. The decision
tree framework enhances adaptability by tailoring the survey path
based on respondents’ answers.

1.2 Previous Studies on Decision Tree
Approaches

Decision tree models have been widely adopted across various fields
to improve decision-making processes. Their ability to dynamically
adapt based on user inputs has proven valuable in applications
ranging from customer feedback collection to clinical assessments.
Several studies demonstrate how decision trees can enhance data
collection while addressing challenges such as redundancy, fatigue,
and missing data.

Guerrero et al. [3] developed a computer adaptive survey (CAS)
for measuring customer satisfaction in the telecommunications
industry. It implemented a hierarchical decision tree framework that
dynamically guides respondents through only the questions that are
relevant to their concerns, reducing cognitive load and minimizing
irrelevant questions. This approach not only improved response
rates but also enhanced data quality by preventing disengagement.
The weighting mechanism they implemented to reduce response
bias provides an additional layer of optimization, though this feature
is beyond the immediate scope of this research.

Jansen et al. [6] applied decision trees in clinical settings to
optimize patient-reported outcome measures by reducing question-
naire length while maintaining measurement accuracy. Their study
created an optimized version of the Boston Carpal Tunnel Question-
naire (BCTQ), reducing the number of items from 18 to a maximum
of 6 without sacrificing accuracy by selecting only the most dis-
criminatory questions based on answer patterns. Similarly, this
research holds the shared goal of minimizing respondent burden
while ensuring data accuracy. Tailoring question paths based on
prior responses highlights the adaptability of decision tree method-
ologies in survey contexts.

Wehenkel et al. [14] further demonstrated the power of decision
trees in optimizing classification tasks by applying them to power
system security assessments. Their study showed that decision
trees could efficiently identify potential stability risks without re-
quiring extensive simulations. The key takeaway for this research
is the importance of tree optimization, which ensures that decision
paths are simplified without compromising accuracy. This concept
directly informs the design of streamlined question pathways in
surveys.

The study by Zheng et al. [15] emphasizes how decision trees
can effectively process large-scale data while addressing challenges
such as data sparsity and overfitting. In surveys, certain social issues
may receive disproportionately low or high responses, similar to
how rare crash events were under-represented in their study. By
using decision tree based branching, survey structures can adapt
to response distributions, ensuring that highly relevant issues are
explored further while minimizing respondent fatigue.
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1.3 SDGs in Addressing Social Issues

SDGs provide a broad framework for addressing global challenges,
but not all SDGs are equally relevant in every context. A structured
approach is essential to ensure that the most critical social issues
are being highlighted in survey research. Decision trees offer a
way to streamline this process by guiding respondents through
relevant categories without overwhelming them with unnecessary
questions.

One study analyzing global research trends related to the SDGs
[11] found that some goals receive significantly more attention than
others. This imbalance suggests that structured methodologies can
help refine how SDGs are applied in research. In this research, eight
SDGs were selected as the most relevant for capturing the key
social issues affecting the country of study, ensuring data collection
remains targeted.

An integrated framework for SDG implementation [2] further
supports the need for structured methodologies. It emphasizes
the importance of organizing SDG assessments into systematic
categories, to facilitate targeted decision-making. Similarly, the
decision tree approach in this research allows survey respondents
to navigate through relevant topics while avoiding questions that
do not apply to them.

Decision trees have also been used to improve sustainability
assessments in the manufacturing sector [9]. A study applying de-
cision tree based methodologies in manufacturing demonstrated
how structured decision-making can improve data collection and
guide organizations in prioritizing actions. The study’s approach
mirrors the objective of this research, which is to enhance sur-
vey methodologies by structuring responses in a way that ensures
efficiency.

In retrospect, decision trees are valuable tools for optimizing
data collection, improving engagement, and ensuring relevance in
structured methodologies. By applying this framework to social
issue surveys under the SDGs, this research builds on prior studies
to develop a survey model that prioritizes relevance and reduces
respondent burden.

2 Methodology

This research serves as a proof of concept, demonstrating the opti-
mization of social issue surveys through a decision tree approach,
utilizing the SDGs as a framework. It was designed to show how
survey efficiency can be improved using adaptive question flows,
while still providing a structured analysis of the most pressing so-
cial concerns. Consequently, the data collected was used to validate
this approach rather than for in-depth insights, serving to inform
future refinements to the survey structure and method.

Survey development began with the initial generation of ques-
tions using ChatGPT, followed by manual modifications to ensure
relevance to the twin-island nation of Trinidad and Tobago. Ques-
tions were adapted to align with SDG targets while considering
local, social and economic contexts. The survey was built using
JotForm, leveraging its conditional logic capabilities to implement
a decision tree format. This ensured that respondents were only
presented with follow-up questions relevant to their chosen con-
cerns. A beta test involving 25 participants was conducted over
one week, allowing for adjustments in question clarity and survey
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flow. Following these refinements, the final survey comprised 129
multiple-choice questions, 4 demographic questions, and 1 open-
ended response field.

The survey was mass-distributed via various digital channels,
including LinkedIn, WhatsApp, Facebook, and TTLAB website. Af-
ter a two-week data collection period, a total of 168 valid responses
were gathered. JotForm was integrated with Google Sheets to facili-
tate real-time data storage and exportation to a CSV file for further
analysis using Python. Data cleaning and preprocessing were con-
ducted using Python. Exploratory data analysis was performed to
examine demographic distributions and engagement trends.

Pruning and expansion decisions were based on a systematic
response analysis. Leaves, or final follow-up questions, were evalu-
ated for their engagement levels. Leaves with zero responses were
marked for removal, as their absence would not affect data quality.
Conversely, leaves with a response rate exceeding twice the aver-
age across all leaves of that SDG were considered for expansion by
splitting them into two questions to capture more detail. To assess
engagement levels of respondents and the effect on data quality,
the open-ended question of the survey was manually classified into
categories of ‘meaningful’ and ‘not meaningful’.

Our survey was designed to accommodate repeated participation
by the same respondents. To maintain accurate representation of the
largest social issue pain points, a framework for weighting multiple
responses was developed. The proposed weight used is 1/n where
where n represented the number of times a respondent participated.
Under this approach: A respondent with one submission would
retain a full weight of 1, a respondent with two submissions would
have each submission weighted 0.5 and a respondent with three
submissions would have each submission weighted 0.33.

Respondent data from our survey revealed no duplicate submis-
sions, meaning the weighting framework was not applied to this
analysis. However, if this survey is conducted repeatedly over time,
response weighting ensures fair representation of evolving social
issues while minimizing bias from multiple responses and providing
accurate trend analyses.

3 Results
3.1 Response Rates Across SDGs

First we examine the response rate at the first branch of our decision
tree where participants were asked to select the social issue adapted
from SDGs that is of most concern to them.

The most selected SDGs were ‘Peace Justice and Strong Institu-
tions’ and ‘Decent Work and Economic Growth’, each accounting
for 30.4 percent of total responses. The least selected SDGs were
‘Affordable and Clean Energy’, ‘Inequality’ and ‘Quality Education’,
collectively receiving only 6.6 percent of responses.

3.2 Short-Answer Response Analysis

The final mandatory question in the survey prompted all respon-
dents to elaborate on their concerns in an open-ended format. This
analysis evaluates the qualitative engagement by categorizing re-
sponses as either ‘meaningful’ or ‘not meaningful’, where mean-
ingful responses provided detailed insights, and non-meaningful
responses were not informative including entries such as ‘not ap-
plicable’ or ‘no’.
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Survey Response Distribution
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Figure 2: Survey Response Distribution Across SDGs
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Figure 3: Short-Answer Response Quality

Figure 3 illustrates the distribution of response quality across the
survey, showing a significantly higher proportion of meaningful
responses compared to non-meaningful ones.

3.3 Branching and Pruning Analysis

Table 1 presents an example of the branching and pruning analysis
conducted utilizing Peace, Justice and Strong Institutions. To de-
termine necessary modifications for improving survey design as it
relates to this SDG, the Leaf Question column represents the final
follow-up questions for those respondents and the Response Rate
was calculated as the percentage of respondents who answered the
question compared to the total who reached the branch.

Table 2 lists the questions identified for expansion through fur-
ther branching, along with their corresponding SDGs. It presents
a broader perspective, highlighting the final follow-up questions
from all SDGs that exceeded the expansion threshold, warranting
further subdivision to capture more specific insights.

4 Discussion

4.1 Survey Refinement

Question generation using ChatGPT required continuous refine-
ment through iterative prompting and manual adjustments. The
generated questions did not initially align with the eight SDGs
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under consideration and were often overly specific. Instead, a deci-
sion tree structure with a clear progression from general to more
specific issues per SDG was required to obtain maximum detail on
respondents’ most critical concerns. To adequately demonstrate the
volume of data that could be collected, the survey was designed with
four branching levels in addition to four demographic questions
and concluded with an open-ended question for further elaboration.
Although each respondent answered only nine questions in total,
the full survey consisted of 134 questions spanning eight SDGs,
illustrating the efficiency of the decision tree approach in gathering
targeted data while minimizing survey fatigue.

Beta testing revealed several necessary modifications to improve
clarity and efficiency. For example, the open-ended question ini-
tially asked, “Can you briefly describe your most recent experience
where this social issue has impacted you? Include the approximate
date of the incident” This wording implied that responses should
only describe direct personal experiences. Instead, the objective was
to gather broader perspectives on how respondents were affected.
The question was therefore re-worded to “Can you describe the
impact of this social issue on yourself or society? Please relay an
experience if applicable” This modification ensured that respon-
dents felt encouraged to provide relevant insights without being
restricted to personal incidents.

4.2 The Role of Branching and Pruning

The decision tree survey structure was refined through a branching
and pruning approach based on response rates at each level. Pruning
decisions were made by removing leaves with 0 percent response
rates as in table 1 with voter participation and awareness of rights
and responsibilities. Conversely, leaves with more than twice the
average response rate were identified for expansion. For example,
community safety was selected for further breakdown into two
additional questions with a response rate of 29.41 percent. Leaves
with moderate response rates remained unchanged. This branching
and pruning process ensures that future iterations of the survey
removes under-utilized questions while enhancing engagement for
high-priority issues. Removing unused leaves minimizes survey
fatigue, while supporting a targeted data collection approach.
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Table 1: Leaf Response Statistics for Peace, Justice and Strong Institutions

Leaf Question Responses Rate (%)  Action
What aspect of community safety affects you most? 15 29.41 Expand
What about violent crime affects you most? 8 15.69 No change
What about bribery and corruption affects you most? 5 9.80 No change
What about public trust in institutions affects you most? 5 9.80 No change
What about accountability of officials affects you most? 5 9.80 No change
What type of property crime affects you most? 4 7.84 No change
What about law enforcement response affects you most? 4 7.84 No change
What about community organizing affects you most? 3 5.88 No change
What about government transparency affects you most? 2 3.92 No change
What about voter participation affects you most? 0 0.00 Remove
What about public involvement in decision-making affects 0 0.00 Remove
you most?

What about awareness of rights and responsibilities affects 0 0.00 Remove
you most?

Table 2: Survey Questions Identified for Expansion Across SDGs

SDG Question

What about job availability affects you most?

What about affordability of healthcare services affects you most?

What about nutrition and diet affects you most?

What about specialized skills courses or certification affects you most?

What about learning opportunities affects you most?

What about monitoring and regulation affects you most?

What about water distribution infrastructure affects you most?

What about seasonal water availability affects you most?

What about high upfront cost of renewable energy systems affects you most?
What about limited availability of renewable energy options affects you most?

What about job security affects you most?

P 00 N NN R W W R

What about wages and compensation affects you most?

—_
(=]

What about unequal access to social services affects you most?

—_
(=]

What about racial or ethnic discrimination affects you most?

=
(=]

What about discrimination based on sexual orientation affects you most?

—_
[=)

What aspect of community safety affects you most?

4.3 Dynamic Survey Adaptation

While this research serves as a proof of concept, the decision tree
approach has the potential for real-time adjustments when properly
deployed. For example, data from our implementation identified
Peace, Justice and Strong Institutions and Decent Work and Eco-
nomic Growth as the most pressing social concerns. However, these
may not consistently remain the most critical issues. Keeping the
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survey open for repeated participation can reveal changes in con-
cerns. Moreover, the dynamic nature of this approach allows for
adaptive branching and pruning in accordance to changing trends.
This flexibility ensures that the survey remains responsive to evolv-
ing concerns while maintaining conciseness.

4.3.1 Open-ended Response Quality. Figure 3 suggests that most
participants were willing to elaborate on their concerns, reinforcing
the effectiveness of the open-ended question. Additionally, the high
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level of engagement at this final stage of the survey indicates that re-
spondents remained attentive throughout the survey process, which
may suggest questionnaire fatigue was minimal. It is likely that
this may be attributed to the decision tree approach which ensured
only relevant follow-up questions were presented. However, non-
informative answers account for 11 percent of responses, indicating
that some respondents may have struggled with response structure
or did not feel compelled to provide additional details. To improve
future iterations of the survey, adjustments such as providing re-
sponse examples or introducing a dropdown of general-concern
elaborations for respondents to select from could be considered.
These modifications may help reduce vague responses and increase
the overall response quality.

5 Limitations

5.1 Phone Surveys and Large Language Model
Integration

One limitation of online surveys is the potential exclusion of re-
spondents without consistent internet access, which can introduce
bias by under-representing those in remote areas. Implementing
phone-based surveys as an alternative distribution method may
produce a more representative sample of the population.

In this approach, researchers conduct direct phone calls, ask-
ing respondents survey questions in real time while following the
decision tree structure. Just as in the online version, responses
would determine the subsequent follow-up questions, allowing for
a streamlined and relevant questioning process. Previous studies
have explored the integration of Large Language Models (LLMs) to
facilitate phone surveys, particularly in data analysis. LLMs have
been used to process speech-to-text responses, automating the
transcription of qualitative data [12]. This technology reduces the
manual effort of phone surveys, ensuring efficient data processing.
Future implementations could leverage similar techniques to refine
qualitative analysis while maintaining the decision tree framework.

6 Future Work

The decision tree survey structure allows for continuous refine-
ment. Future implementations could incorporate longitudinal stud-
ies, where the same respondents participate in the survey at mul-
tiple time points. Applying time-series analysis would enhance
the ability to monitor social challenges. This approach would en-
able researchers to measure how social concerns shift over months
or years. Additionally, we are currently collaborating with The
Cropper Foundation, a civil society organization (CSO) active in
Sustainable Development Goal (SDG) initiatives. This collaboration
offers the potential for integrating our decision-tree survey tool
within national SDG monitoring efforts.To further improve accessi-
bility and usability, interactive dashboards could be developed to
visualize survey results in real time.[12] These dashboards would al-
low researchers and policymakers to explore trends across different
demographics and geographic regions, ensuring that data-driven
insights are easily interpretable.

We also plan to implement the automated survey taking pro-
cess presented in [12] to take into account people with only phone
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access. Future extensions could include the development of a mo-
bile application to ensure broader accessibility, particularly in low-
connectivity regions. Unlike web-based surveys that require a con-
tinuous internet connection, a mobile-based system would allow
offline data collection by storing responses locally and syncing
them when connectivity is available, thereby reducing infrastruc-
ture barriers to participation. LLMs could also be used to automate
real-time response classification and summarization, especially for
open-ended feedback. By using GPT-4 or similar models, qualita-
tive responses can be categorized by concern type and summarized
for policymakers or citizens. This enables the transformation of
unstructured text into actionable insights with minimal manual
intervention.[12]
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