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Abstract

We rarely think of hope as a determinant of economic outcomes. Yet it has been
shown to be a great motivator of human behaviour in the fields of psychology and
anthropology. Even though economists started to pay considerable attention to hope
as a potential solution to poverty and economic development, economics literature
still does not pay immense attention to measurement of hope, while psychology does.
The objective of this study is to apply the advanced measurement techniques to the
discussion of hope in the context of economics. Our first objective is to ascertain the
efficacy of standard survey measures of hope used commonly in the literature on the
economics of hope. Our second objective is to determine if the hope survey ques-
tions consider heterogeneity between individuals belonging to different demographic
characteristics including gender, and access to public services. To meet our objec-
tives we rely on a set of primary data collected in two rural regions of Tanzania with
a wealth of mindset questions (hope, aspirations, self-efficacy, social cohesion etc).
With regards to our first o bjective, w hich we address using [ tem R esponse Theory
(IRT) methods, we find clear e vidence t hat respondents p erceive p ositive and nega-
tive questions differently. The former perform well at discriminating p eople with low
levels of hope, while the latter are useful for identifying individuals with high levels
of hope. With regards, to our second objective, which we address using Differential
Item Functioning (DIF) methods, we find significant evidence of he terogeneity. These
findings lead t o a greater understanding of t he psychological differences that under-
pin subgroup responses and allow us to consider them while making further causal

analyses.
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1.Introduction

In recent years, the psychological concept of hope has received increasing attention
from economists, leading to the emergence of a new field that blends psychology,
economics, and anthropology. Empirical evidence shows that hope and aspirations
affect economic behavior such as individuals’ motivations for savings and investments
in their futures through entrepreneurship, education, health, or working with others
to solve social issues (Banerjee et al. 2015; Duflo 2012; Lybbert and Wydick 2018;
Lybbert et al. 2016).

An economic approach to the theory of hope considers how our attitudes toward
the future affect our current behavior. According to an emerging literature on the eco-
nomics of hope (Lybbert and Wydick 2018), an individual’s psychological attributes,
including hope and aspiration levels create “internal constraints” that play a signifi-
cant role in welfare and poverty outcomes. This constraints with standard approaches
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in economics which typically more focused on how to relieve individuals’ “external
constraints” such as a lack of access to schools, hospitals, roads and markets (Besley
2017; Glewwe, Ross, and Wydick 2014).

A number of studies have demonstrated that additional interventions addressing
such internal constraints significantly complement the results obtained from inter-

ventions that exclusively target external constraints (Banerjee et al. 2015; Bloem and

Wydick 2021). One example is a study conducted in the Philippines where children



who attended a faith-based kindergarten program had a higher level of academic
performance compared to children in a government-sponsored kindergarten program
(Bloem and Wydick 2021). According to the authors, the difference may be explained
by the mediating effects of socio-emotional skills such as self-control, openness and
conscientiousness among the faith-based kindergarten group. Thus, in this example
an intervention targeting internal constraints, i.e. the faith-based program, signif-
icantly complemented the intervention addressing the external constraints, i.e. the
standard education program.

At the same time, recent field experiments show that attitudes towards hopelessness
and risk aversion pose obstacles to growth and human development in many devel-
oping countries. Duflo (2012) argues that providing grounds for hope helps break
the “poverty trap” - a set of self-reinforcing mechanisms where a current poverty is
a direct cause of future poverty. Duflo (2012) argues that many of the very poor
may avoid investing their limited resources in their futures because they believe such
efforts are unlikely to yield significant benefits. This belief can make it rational for
those living in extreme poverty to constantly prioritize immediate consumption above
things like education, which could possibly help them get ahead and out of poverty.
A lack of hope for a better life appears to induce even rational agents to relinquish
possibilities to improve their living standards, and thus to stay mired in poverty.

Although these findings signal the importance of hope in the economics of poverty,
several important caveats exist. First, psychological constructs like hope are not
directly observable (i.e they are latent) and do not readily lend themselves to empir-
ical analysis. It is difficult for economists to conduct experiments, create theories,
or enhance interventions without the ability to appropriately measure the intended
constructs. Banerjee2015 (2015) presents results from six randomized control trials
of an integrated approach to improve livelihoods among the very poor. In addition
to transferring a productive asset, the participants also receive services such as con-

sumption support, training and coaching. The approach resulted in the increase in



self-employment income, as well as an improvement in psychological well-being of the
participants. The authors admit that the improvements of psychological well-being
cannot be fully grasped by the existing economic theories and a more detailed psycho-
logical measurement is necessary to understand the underlying mechanism. Second,
a systematic review on measuring hope shows that most studies were conducted in
developed countries (Redlich-Amirav et al. 2018), which may not translate well to
the context of developing countries. Therefore, our work can shed more light on the
applicability of the hope measurement to a different context. The third caveat is that
two-thirds of the studies on the measurement of hope were conducted in educational
settings or in health facilities. Since these are very specific samples, the results may
not be transferable to the general population (Redlich-Amirav et al. 2018). Our data
is not limited to any specific population category but still constrained to rural Tan-
zania. Our study can provide more insight into how the hope scale performs in the
general population living in rural areas of developing countries. Fourth, measuring
hope can be challenging because of measurement invariance. Measurement invariance
is an underlying assumption in psychometric measurements tools that the items under
consideration are understood in the same way by different populations. Understand-
ing individual and group differences in measuring hope levels may be critical given
their apparent influence on the poor’s economic behaviour and outcomes. In addition,
the interpersonal comparability of a quantitative measure of hope is unexplored and
requires investigation (Bloem et al. 2018). The issue of interpersonal comparability
arises when survey respondents understand the same concept in vastly different ways.
Given these problems in the measurement of hope, psychometric measurement tools,
particularly short and concise surveys are critical to adequately assessing, planning
interventions, and tracking development activities in the region. Development agen-
cies seem to be recognizing this fact as they are paying increasing attention to hope
and a range of other latent variables. Given good psychometrics, the hope survey

should provide significant value to the mindset measurement tools.



1.0.1 Objectives

Taken together, the overall goal of this work is to contribute to the emerging literature
on hope through addressing these caveats via two objectives. To do so we ask the

following questions:

1. Are the survey questions measuring hope adequately?

2. Are different subgroups (e.g. men and women) perceiving the questions the

same way"?!

To meet our objectives, our study team carried out a hope survey with more than
5200 individuals as part of a comprehensive household survey collected from 2816
households living in 98 villages in Kigoma and Iringa region, Tanzania. This is a
preliminary stage of future field experiments designed to measure the economic effects
of interventions aimed at changing people’s intrinsic motivation in the region. The
hope survey we use was adapted from the Scioli Hope Scale which defines hope as “a
future-directed, four-channel emotion network comprising four constituent channels
of mastery, attachment, survival, and spiritual systems” Scioli et al. The short version
of survey we use has 12 items, of which 8 are positively worded and 4 are negatively
worded. They were carefully translated into Swahili. Respondents are asked to rate
the extent of agreement with these items on a 4-point Likert-type scale ranging from
strongly disagree, disagree, agree and strongly agree.

We answer the first question in Section 4 where we applied Item Response Theories
(IRT). Specifically, we focused on Graded Response Model (GRM) using IRT. Our
aim is to see whether questions in our survey measure hope as they are supposed to.

We answer the second question in Section 5 where we used differential item func-
tioning (DIF) analysis, which helps to meaningfully compare different sub-groups in
terms of their tendencies to respond in certain ways to the survey items. Our goal in
this section is to determine if hope questions consider discrepancies between people

of different demographic characteristics and their access to public services.
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2. Background and Literature
Review

The objective of this section is to situate our study in the existing economic literature
of hope. To do so, we first review the empirical work that has analyzed hope and
aspirations and how it might change behaviour. We then review the hope literature
for developing countries, as well as discuss the distribution of hope across different
groups of people. In the background section we discuss different definitions of hope,
review the literature on how latent traits like hope have been measured, provide a
brief overview of Tanzania and the World Vision. We use “latent trait” and “latent

construct” interchangeably hereafter.

2.1 Literature Review
2.1.1 The Economics of Hope

Anthropologist Appadurai (2004) states that future orientation, an important aspect
of hope, is a fundamental and hidden determinant of behavior which has radical im-
plications for poverty alleviation and development. He views hope as a “navigational
capacity”, which is like a map that shows how to get to where you want to go in
the future (Appadurai 2004). Following Appadurai (2004), Ray (2006) analyzed how
poverty and aspiration or hope failures may be mutually reinforcing and built models
that have been critical in the study of aspirations. Individuals compare themselves

to their peers as well as those within their grasp (Ray 2006). Aspirations are shaped



by the lives and accomplishments of “similar” or “attainable” individuals, or in other
words, of a “local society”. A related work by Snyder (2002) maintains that a key
part of hope is that someone can see a clear link between what they do now and
what they will do in the future. In the absence of this element, even if the person
has relatively low aspirations and a lot of agency to accomplish it, he or she may not
always behave in a future-oriented manner. Furthermore, true agency and pathways
may not always be the same as perceived agency and pathways. (Snyder et al. 1991;
Snyder 2002).

Following Appadurai (2004) and Ray (2006), and concepts of hope in psychology,
development economists Lybbert et al. (2016) developed an economic model of hope.
The framework is based on a reference-dependent utility that incorporates aspirations,
agency, and pathways. It demonstrates how hope and ambition can influence inter-
nal development limits and potential poverty traps. They examine and differentiate
“aspirational hope” from “wishful hope,” arguing that whereas aspirational hope —

b

“hope to...” is associated with growth and productivity, wishful hope — “hope that...”
is an optimistic form of hope that results in disappointment and risky behaviour.
This conceptual framework is valuable in quantifying hope in poorer nations, since
the poor may lack agency and rely on outside assistance. Nevertheless, studies on the
role of hope in poverty alleviation are mostly theoretical and lack empirical support
(Duflo 2012). Lybbert et al. (2016) also talk on how low self-efficacy and internalised
constraints might make people act a certain way. For example, a young girl thinks
that jobs as engineers are not accessible to women, so she puts less effort into school.
This internalisation of constraints on pathways is different, however, from a scenario
where low self-efficacy makes the girl think she can not keep up with the grades she
needs to get a degree. This could be a poverty trap since the effort required to de-
termine what might be true limits lies beyond the equilibrium path. Sen (2014), also

talks about internal constraints as a possible reason why a person might not be able

to do what they want. People think the constraints on their way out of poverty are



more restrictive than they really are.

2.1.2 Hope and Behaviour in developing countries

The role of hope can be useful especially in developing countries because of conditions
created by a variety of conflicts, disasters, social prejudices. Previous work shows that
hope is a powerful motivator of human behaviour in such contexts (Kleist and Jansen
2016; Luthans and Jensen 2002; Snyder et al. 2000; Webb 2007). It is associated
with less stress, higher life satisfaction, well-being, and improved quality of life. It
is positively correlated with resilience, self-efficacy, and is negatively correlated with
depression and anxiety (Hutz et al. 2014; Rustgen, Cooper, and Miaskowski 2011;
Snyder 2002). Becoming a non-smoker, eating more fruits and vegetables and engag-
ing in regular physical activity are examples of health-enhancing actions that have
been correlated with hope (Berg et al. 2011; Nothwehr, Clark, and Perkins 2013;
Anderson and Feldman 2020). Hope has been linked to mental health issues, such as
anxiety, depression, suicide, substance abuse, stress, post-traumatic stress and well-
being (Gallagher and Lopez 2009), as well as academic achievement (Snyder 2002),
productivity and leadership in the workplace (Adams and Pulvers 2002)

When it comes to empirical research of hope and aspirations in development eco-
nomics, they were tested primarily in the domain of randomised control trials (RCTs).
The RCT is a type of study in which people are randomly assigned to one of two
groups: the experimental group, which gets the treatment that is being tested, and
the control group, which gets an alternative treatment that is not being tested. The
two groups are then followed up to discover if their outcomes differ. The trial’s results
and analysis are used to assess the intervention’s effectiveness, or how much a treat-
ment, procedure, or service benefits patients. RCTs are the most rigorous method for
establishing a causal relationship between the intervention and the outcome (Sibbald
and Roland 1994). Beaman et al. (2012) investigated whether observing female po-

litical leaders raises aspirations of girls and their parents by using a self-reported set



of five questions on educational attainment, future occupation, age of marriage, and
leadership potential. By exploiting RCTs in West Bengal they found that the gender
gap in parents’ and adolescents’ aspirations decreases due to a role model effect in vil-
lages where women were assigned to leadership positions. They say that aggregating
aspirational questions in one index may not be legitimate because, as the questions
may belong to different spheres of aspirations, they may confound each other’s effects.
Thus, after some validation of the survey questions they excluded one question with
the lowest correlation from the aspirations index (Beaman et al. 2012). An earlier
study conducted by Jensen and Oster (2009) using individual panel data found that
exposure to cable television affects the aspirations of women by lowering the tolerance
towards domestic violence, higher school enrollment of children, increased women’s
autonomy and decreased fertility among adult women. This happened not because
television caused building a school or reduced school fees, but television exposed ru-
ral households to urban lifestyles, values, and behaviors that are very different from
their own (Jensen and Oster 2009). Adding to their study that such interventions
can be effective in shifting perceptions and behaviors, Tanguy et al. (2014) carried
out a field experiment in Ethiopia where poor people listened to stories of how people
similar to them escaped poverty. Six months later they found that the treatment
group had experienced significant positive impacts on aspirations index, actual sav-
ings, investment in education, and time allocation for business. They argue that the
intervention is not linked to updating beliefs because of new information, but rather
a “vicarious experience” of how someone similar to them could get through poverty
due to hard work and persistence and this inspires them to have more hope in their
children (Tanguy et al. 2014). These results support the hypothesis set by Appadurai
(2004) and Ray (2006) that aspirations, although an individual attribute, respond to
collective influence. Despite the huge economic and psychological barriers that the
very poor face, even relatively minor changes in their circumstances can considerably

raise their chances of escaping poverty. For example, providing a single asset (a cow or



a sewing machine) to very poor people in West Bengal resulted in a sustained increase
in consumption that exceeded the asset value, and the beneficiaries increased their
overall income in ways not entirely traceable to the initial assets (Duflo 2012). The
transfer’s effects on economic behaviour and emotional well-being much surpassed
what the researchers could have anticipated based on the transfer’s economic value
alone.

In behavioural economics, a growing body of studies examines the relationship
between self-esteem and economic outcomes. For example, Bénabou and Tirole (2003)
demonstrate that empowering and encouraging an individual can increase self-esteem,
which can result in increased achievement (Bénabou et al. n.d.). Darolia and Wydick
(2011) discover that measures such as parental praise aimed at increasing self-esteem
result in academic accomplishment above what inherent ability would indicate for
university students and the more self-esteem a child has, the more likely he or she is
to try harder, believing that effort put into a task will pay off in the long run. students
who received gifts of large spending allowances and cars showed lower levels of effort
and academic achievement (Darolia and Wydick 2011). Other related work by Duggal
et al. (2016) associates hope with a positive mood that has direct impacts on human
health (Duggal, Sacks-Zimmerman, and Liberta 2016). Genc and Arslan (2021) link
hope to subjective well-being, a concept that is gaining increasing recognition in
economic studies. According to the findings of a study conducted on college students
in Turkey, young adults who experience high levels of stress because of the coronavirus
have less optimism and hope, resulting in lower subjective well-being (Geng and
Arslan 2021). Marlon et al. (2019) claim that both hope and doubt are strong
determinants of climate change mobilization via political behaviour and support for
greenhouse gas mitigation policies. They argue that hope is not always good, and
doubt is not always bad; the mix of constructive hope and doubt can be motivating,
whereas false hope (e.g., wishful thinking) and fatalistic doubt (e.g., beliefs that there

is nothing humans can do) can lead to avoidance, distancing, and inaction (Marlon



et al. 2019).

2.1.3 Is hope same for all?

Hope is not evenly distributed among different groups. It is affected by a person’s
position in society, exposure to other practices and ways of life, access to and con-
trol over resources, and, most crucially, knowledge. For example, some women in
Bangladesh aspire to eat two meals a day, to look clean and wear good clothes. They
do not use loans available, because they do not have the capacity to start a business or
are willing to take risks. But they have ambitious aspirations for their children, they
want them to be educated. On the other hand, the wives of pond owners and other
market operators have high aspirations not only for their children, but for themselves
as well. They want to accumulate and run their businesses on a bigger scale, take
ponds on lease, use capital to hire other people, build a cement-brick house, buy a
TV, and so on (Nathan, 2005). Aspirations among women and men can also be dif-
ferent due to gender division of responsibilities, their economic roles in the household,
and cultural practices. Another example, the poor don’t have the opportunities or
routes they need to reach their goals, because they have lower chances of seeing and
practicing that navigational capacity. Their aspirations are drawn from their own
experience and are strongly affected by their social environment (Appadurai, 2004).

Snyder (1994) developed a scale for adults and children’s hope in order to determine
whether there are differences in hope scores by ethnic group, gender, or age. This
aided in the development of interventions tailored to specific groups. For example,
despite efforts to equalise samples based on socioeconomic background, the study in
hope between public and Catholic schools discovered considerable differences in hope
between schools. Separate examinations of the samples revealed apparent racial dis-
tinctions (McDermott et al., 2002). De S& et al., (2019) examined gender and age
variations in depression measurement among Brazilian college students using item

response theory and differential item functioning tests and discovered that women
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and younger students are more likely to suffer from depression than older and males.
However, results indicated that statements such as “crying” cause women to overes-
timate their symptoms and older students to indicate “loss of interest in sex”. As
such, it may be critical that measures used to assess hope incorporate gender and age

differences.

2.2 Background
2.2.1 Roots, definitions and hope in other disciplines

We see that each scientific field takes a unique approach to the measurement of hope.
For example, the most widely researched model of hope in the psychology literature
is Snyder’s (2002) Hope Theory. According to Snyder’s definition, someone who
has hope has a goal in mind, sees a way to get there, and thinks he/she has the
agency (power) to get there (Snyder et al. 2000). However, Snyder’s theory has been
criticized for being overly individualistic (Du and King 2013), for focusing too much
on personal control and action and too little on trust (Tennen and Tennen 2002),
for failing to distinguish enough between hope and optimism (Aspinwall and Leaf
2002), for ignoring the significance of emotion and for departing significantly from
how individuals perceive hope in daily life Tong et al., 2010). As a result of these
and other criticisms, a few more theories have been developed that focus on spiritual,
social, open-ended hope and multidimensionality of hope (Scioli et al. 2011; Du and
King 2013).

In this paper, we use Scioli et al.’s (2011) definition of hope. Scioli et al. (2011)
created an alternative model of hope as a future-directed network of emotions using
literature from psychology, philosophy, theology, spirituality, and nursing. They ex-
plain hope in terms of a “network” of four interacting components collaborate such
as mastery, attachment, survival, and spirituality. It is broad and integrative, going

beyond goals to include social support, terror management, and life meaning (Scioli
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et al. 2011). Given that hope can be understood in these different ways, and ana-
lyzed from different viewpoints, we emphasize our analysis of the Scioli et al (2011)

conception of hope is one of several possibilities.

2.2.2 Brief overview of Tanzania

Tanzania, East Africa’s second-largest country, has one of the region’s lowest pop-
ulation densities. It is a resource rich country that has a great potential in the
agricultural and mining industries. ( World Bank, 2021). Nonetheless, according to
the multidimensional poverty index from 2015/2016 data, which identifies multiple
overlapping deprivations suffered by individuals in 3 dimensions: health, education
and standard of living, 55.4 % of the population in Tanzania was classified as mul-
tidimensionally poor. Tanzanians wanting to overcome poverty face an uphill battle
due to a lack of employment opportunities, especially in rural areas. In 2019, 15%
of Tanzanian youngsters were neither working nor enrolled in education (Faith and
Development in Focus: Tanzania, 2018).

Kigoma is a region in northern Tanzania, located on the shores of Lake Tanganyika.
It borders Burundi to the north and the Congo to the west. Iringa is bounded to the
north by Singida and Dodoma, to the east by Morogoro, to the west by Mbeya, and
to the south by Njombe. The Kigoma region has a long history of hosting refugees
from Burundi and Congo. The majority of the refugees hosted are Burundians who
fled their country in 2015.

In Tanzania, undernutrition remains one of the country’s biggest human develop-
ment challenges. (IRIS 2017). According to estimates, 450,000 children in Tanzania
are acutely malnourished or wasted, with 100,000 suffering from the most severe form
of malnourishment. Nationally, chronic malnutrition affects 34.7% of under-fives,
while 11.5% suffer from severe stunting. In Kigoma chronic malnutrition exceeds
40%, while in Iringa more than half the children are chronically malnourished (51.3%)
(IRIS, 2017).

12



In 2019, Iringa had greater enrolment rates than the national average, while Kigoma
had lower enrolment rates. Kigoma also has a gender disparity that favours boys.
(The World Bank Group. Tanzania Gender Assessment 2022). In Kigoma farm-
ing as an employment status accounted for 78% while in Iringa 70.3%. The issue
on ownership of certain assets builds poverty monitoring indicators. The percentage
of households who own assets is about twice as high in Iringa as it is in Kigoma.
(National Bureau of Statistics 2014)

Currently, 1.6 million Tanzanians—or 4.6% of the population are living with HIV,
72,000 of whom were newly infected in 2018. Prevalence rates vary widely by region,
HIV prevalence rate in the province of Iringa is up to 11.3% among adults aged 15
years and older, while in Kigoma is 3% (Tanzania HIV Impact Survey 2016-2017:
Final Report, 2018). Women are more likely to get infected than men because they
marry earlier, have older partners, and have more trouble negotiating safe sex. In
Tanzania, 31% of girls get married before they turn 18. This makes Tanzania the
eleventh country in the world with the most child brides. Interesting that Iringa, one
of our sites has the lowest percent, about 8% child brides in the country (Tanzania,

Girls Not Brides, 2021).
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3. Conceptual Framework

In this section we will review the empirical methods we will use to meet our two
objectives. First, we will provide a summary of Item Response Theory (IRT), and its
assumptions. Then we will introduce the specification of IRT called Graded Response
Model (GRM) which we will use to meet our first objective. Finally, we will introduce
a method called Differential Response Functioning (DIF), which will be used to meet

our second objective.

3.1 Measurement of latent constructs

Hope is complex. Hope, aspirations, self-efficacy and social cohesion are latent con-
structs that have interpretation issues which can be measure either by observing
behaviour or asking subjective questions. They are limited to subjective assessment
like depression and anxiety that are internal to a person and interact with her exter-
nal constraints to produce outcomes. Thus, borrowing from psychology this process
has been harnessed into the domain of economics. Rigorous instruments of measuring
hope used in the psychology literature may not only help to predict future economic
behavior of people but also draw a distinction between wishful and aspirational hope
discussed before.

A good measurement instrument of latent constructs includes a list of one or more

questions or statements which collectively result in the accurate assessment of the
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latent trait. In psychometrics, these statements or questions are referred to as “items”.
In psychometric testing, item construction is an essential component (Furr 2014).
Items should also be worded in a way that doesn’t lead respondents to answer in a
certain way. Items should also refer to a single concept or issue to ensure clarity.

(Core Guide: Measure Development, 2020).

3.2 Item Response Theory

The method we are using to meet our first objective is called Item Response Theory
(IRT). IRT is a probabilistic model of how a respondent would respond to any given
item(s) depending on their degree of a latent trait. In our case, an individual’s hope
level (latent trait denoted by theta) is the probability of endorsing the item. So,
the more an individual’s hope, the greater the probability of providing an answer
“strongly agree” to positive items and “strongly disagree” to negative items. The
probability of endorsing them increases monotonically as the respondent’s hope level
increases (Embretson 2000). The two-parameter logistic (2PL) model is a frequently
used IRT model for dichotomous items (Birnbaum, A. 1968). This function depends
on two parameters - the item’s discrimination (a) and difficulty (b). Difficulty is the
minimum latent trait level required to correctly answer an item. It is also known
as “location” for their location on the difficulty range. Discrimination (slope) is an
item’s ability to distinguish between individuals with low and high latent trait levels.
We may build an item characteristic curve (ICC) based on the item’s difficulty and
discrimination to determine a respondent’s chance of endorsing the item in relation
to his or her latent trait level.

In IRT, the latent trait and item difficulties are typically rated on a standardized
metric across a sample of respondents, with means of 0 and standard deviations of
1. For example, a person with a hope level of 0 has an average level of hope, and a
person that has a hope level equal to 1 is 1 standard deviation above the average. An

item with a difficulty level equal to 0 has an average difficulty, while an item with a
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difficulty level of 1 is a relatively difficult item. If an item has a difficulty of 0, then
a person with an average level of hope will have a 50% chance of agreeing with the
item. If the discrimination is positive and high, then the item is consistent with the
trait we are measuring. Low levels of discrimination indicate that not only hope, in
our case, is needed to positively endorse the item, but also something else. If the
discrimination is 0, then it is unrelated to the trait level. And if it is negative, then
it is inversely related to hope, meaning that high levels of hope make respondents
less likely to agree with the items. A perfect item would be highly discriminating
and have threshold settings that span a wide range of the latent variable (Embretson
2000).

Ideally, items should provide strong information across the whole spectrum of the
latent trait. In the worst case, all our items give little information for any of the
hope levels. We also want to avoid a situation when our items’ informativeness is
concentrated around same levels of hope. When the IRT model provides information
functions for each item, it is called an item information function (IIF), which shows
the reliability of an item at different points of the trait. Items need to capture a
range of hope levels (low, medium, or high). Items may differ in two respects. For
example, a very easy math question will provide little information on who has high
ability since most will answer it correctly; similarly, a very difficult question will carry
little information about which individuals have low ability because it is too difficult
for them.

Information functions for all items together is called test information function
(TIF). It provides the reliability of all items together. IRT additionally offers the
test information function’s standard error. The SE of a test information function is
the inverse of the test information function; therefore, both are measures of the test’s
precision at various trait levels. IRT also shows the standard error (SE) of the TIF,
which indicates the precision of the test at different trait levels (Embretson 2000).

The proper use of IRT requires a set of assumptions to hold. The first assumption

16



is monotonicity which means that the probability of a person endorsing an item
increases as the person’s latent trait level increases. The second IRT assumption is
uni-dimensionality, which refers to the notion that the items on a scale all measure
the same thing: that they are all impacted by a single latent feature. The third
IRT assumption is invariance. If the invariance assumption is satisfied, respondents
with similar latent traits will get similar scores on the same or a completely different
test designed to measure the same trait. In addition, respondents who have different
latent traits will keep the same difference in their scores if they take the same test.
The fourth and final IRT assumption is local independence. This hypothesis refers
to the responses of subjects with the same ability or trait level on different test items

being independent of each other (Reese 1999).

3.3 Graded Response Model

An important step in an IRT analysis is choosing an appropriate measurement model.
Polytomous IRT models are required to reflect the nonlinear relationship between a re-
spondent’s latent trait and the likelihood of responding in each category for multiple-
category item-response data. When item responses are coded into more than two

ordered categories, Samejima’s graded response model (GRM) is appropriate (Same-

jima 1969). The GRM is specified as follows:

P(Xm >= /{?|CLZ', bik;6r> = 1/(1 + exp(—ai(QT — bzk)) (31)

where X represents respondents r’s response to each item i. The GRM models the
probability of a respondent selecting a score at or above each item score category.
With a four-category Likert scaled item scored from 1 to 4, the probability of scoring
at or above 1 is 1, but for score points k = 2 ... 4, the probability is modeled as four
logistic functions rising from 0 to 1 across the latent score scale, theta. Here, 6, repre-

sents the latent score for each respondent r (hypothesized to indicate a respondent’s
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level of hope), a; is the information parameter for each item i, and by, represents
the location parameter for each item i and score category b;.. The information pa-
rameter (a;) indicates how well an item can distinguish between respondents with
very similar hope levels. The location parameter (b;;) indicates whether respondents
need a higher or lower level of hope, 6,, to respond at or above that level k. The 6,
parameters can be interpreted on a standard normal scale, where 1 and 41 are one
standard deviation below and above the mean, correspondingly. In a strict sense, a;
is the increase in the log of the odds of scoring at or above item i’s categories k, for
each 1-standard-deviation-unit increase in 6,. The location parameters, b;, indicate
where a respondent with 6, = by, has a 50% chance of scoring at or above category k
of item i. These parameters are invariant between item and respondent populations.
Figure 18 in the appendix illustrates histograms at the item level. It shows whether
each response category has enough respondents replies to determine the appropriate

location parameters b;.

3.3.1 Model choice and model fit

When designing our IRT study, we can assume that all of the items are equally
effective at discriminating between respondents, or we can assume that each item has
a unique discrimination parameter. Thus, we are comparing a “constrained” model to
an “unconstrained” model - and, as we will see, the difference between these models
in terms of their fit to the data can be explicitly tested. To compare the model fit
statistics of constrained and unconstrained models, we use an ANOVA (Analysis of

Variance) that evaluates the difference between the two models.

3.4 Differential Item Functioning

The second objective of this paper is to find out if the hope questions are understood
the same way by individuals of different backgrounds based on gender, age, region,

religion, food security, access to water and treatment groups. To meet the second
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goal, we will use Differential I tem F unctioning ( DIF) a nalysis, w hich w ill h elp to

meaningfully compare different s ub-groups. F ollowing t he e stimation o f I RT item

attributes, we can see if the items’ properties (e.g., item discrimination and difficulty)

are invariant across groups. In item analysis, IRT is a helpful analytical technique
for detecting group differential i tem functioning ( DIF) ( Thissen 1 993). Researchers

use DIF analysis to investigate the potential that an item may operate differently for

one focal group (e.g., females) than for another reference group (e.g., males) despite
adjusting for variations in the assessed construct between the two groups. Typically,

the reference group refers to a group presumed to be in an advantageous position,
while the focal group is suspected to be at a disadvantage. When an item has a
DIF, people with the same characteristic level but belonging to different groups (e.g.,

males versus females) have a varied chance of responding to the item. DIF items are
sometimes referred to as “biased items” since they lead one group to score higher on
a measure than the other merely due to their group membership.

DIF can happen for several reasons, including different interpretations, group
norms on how to respond (e.g., avoiding extreme categories, such as “strongly agree”
or “strongly disagree”), or other things such as how items are administered. As a
result, assessing for DIF can be very useful in finding items t hat show cultural bias,
which can then be changed or removed. Finding DIF is generally undesirable since
such items might risk the validity of an instrument used to assess the trait levels of
individuals from various populations or groups. On the other hand, DIF may lead
to a greater understanding of the psychological differences t hat underpin subgroup
responses, as well as future study into mechanisms for such differences. The presence
of a DIF implies a conditional difference initem p erformance a cross groups, but it
does not reveal the source of the DIF. Understanding the cause of DIF is important
for two reasons: (a) it helps test developers better understand item and group prop-
erties that are responsible for differential test performance, and thus whether the DIF

represents a fair or unfair advantage on an item; and (b) it can help test developers
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better understand item and group properties that are responsible for differential test
performance, and thus whether the DIF signifies a fair or unfair a dvantage on an
item.

For example, a depression index has a question about the frequency of crying (De
Sé et al. 2019). However, if women endorse this item more than men, keeping the
level of depression constant, there is DIF. Therefore, the depression index will be
biased towards diagnosing women more frequently than men if the item containing
a DIF is not addressed. We will conduct a DIF analysis of our items as the second
objective of the study.

In addition to considering DIF for focal and reference groups, we also look at the
DIF between villages comprising the “control” and “intervention” groups which were
pre-selected for the future phases of the study involving experiments. The control
group consists of 7214 individuals living in 19 villages, and the intervention group
consists of 7038 individuals living in 14 villages. If we find no DIF between these two

groups, it will mean that the hope survey items are robust across different villages.
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4. Context and Data

This study evaluates the baseline data that was collected in July-August 2020 by
the World Vision (WV) team and its collaborators, Ifakara Health Institute and the
University of Alberta. The large survey data collected is aimed at identifying the
effectiveness of the EWV model and the types of improvements that EWV contributes to
communities, as well as the paths to those changes; and to investigate the socio-cultural
and spiritual communities, gender, political, and other contextual elements that facilitate or
restrict the EWV's implementation and achievement of predicted best outcomes. EWV
will be implemented in four World Vision Area Programmes (APs) namely Kihanga,

Wasa, Kasanda, and Nyaronga, located in two regions in Tanzania.
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Figure 4.1: This map is a depiction of villages located in the study areas in Kigoma
and Iringa. Kigoma: Kasanda AP (Control) and Nyaronga AP (Intervention; Iringa:
Wasa AP (Control) and Kihanga AP (Intervention)

A two-stage cluster random sampling approach was used, with the first stage con-

sisting of village selection and the second stage consisting of household sampling
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within each village. Villages located at the border of the control and treatment areas
were removed to reduce spill-over effects between treatment and control. A total of
98 villages were randomly selected, and a total of 2814 households were interviewed
from those villages.

In Iringa and Kigoma, 1414 and 1400 households were interviewed. The average
household size in Iringa is 4.6 people, whereas in Kigoma it is 5.3 people. 99% of
households’ religion in Iringa are Christian, while in Kigoma 88% are Christian and
around 5% are Muslim. The breakdown of respondents by age and gender showed that
in the category of adolescents (10-19 years old) males and females are almost equally
represented, whereas in higher categories (20-49 years old) we have significantly more
females than males. Half of the males are concentrated in the adolescent category.
The females are more evenly spread out across age groups. In making inferences

about males, we bear in mind that almost half of them are 19 or younger.

Gender Female 3130 (59.9%)
Male 2094 (40%)
Age (10-49 years) Mean 26.09 (SD 11.76)
Region Iringa 2756 (52.8%)
Kigoma 2468 (47.2%)
Education Total numbers of adolescents responded 491
Never attended 20.60%
Primary 55.78%
Secondary 13.44%
Main Source of income Sale/exchange of own produce (farming) 74.69%

Wage employment (working for someone else) 11.33%

Petty business/Vending/Trading 5.44%
Labour (self-employed/e.g. driver) 3.24%
Direct selling (e.g. cosmetics) 2.47%
Other 3%
Total number of respon- 5,224

dents

Table 4.1: Summary statistics concerning the socio-demographic characteristics of
the respondents
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Summary statistics of our sample in Table 4.1 indicate that 60% of respondents
to the mindset questions are females, while 40% are males. The average age of
respondents in our sample is 26. 20.6% of adolescents at the age 10-19 years have never
attended a school. 74.7% of the households dedicate themselves to the sale/exchange
of their own produced products from farming. 11.3% of a household’s main income is
from wage employment. Non-agricultural self-employment is relatively rare; around
11% of households have income from self-employed labor, direct selling, and petty
businesses.

The Scioli’s Hope Scale in Table 4.2 is a 12 item self-reported measure of hope, with
3 items in each measuring four components. In each component, there is a negative
item like “worry that someone may betray me”. Respondents are asked to rate the
extent of agreement with these items on a 4-point Likert-type scale ranging from
strongly disagree to strongly agree. Table 4.2 contains descriptive statistics for each
of the hope items. The means for positive items fall into the categories of “agree” and
“strongly agree” except for item 5. The means of the negative items fall in between

“agree” and “disagree”.
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Positive Items

Mean SD  Skew Kurtosis Correlation

. . with total
Note: 1-Strongly disagree; 2-Disagree; 3-Agree; 4-Strongly agree score
1. T feel loved by someone (attachment) 341 06 -0.72 0.79 0.55
2. There are people in my life that I completely trust  3.31 0.65 -0.74 0.95 0.52
(attachment)
3.I'm making progress towards important goals (mas-  3.27 0.59 -0.43 0.86 0.55
tery)
4. T have a purpose in life (mastery) 3.17  0.63 -0.42 0.52 0.58
5.1 can handle any current or future difficulties (sur- 2.95 0.77 -0.74 0.63 0.34
vival)
6. The future will bring opportunities for a better 3.04 0.65 -0.52 1.01 0.57
life (survival)
7. My faith in a higher power gives me the strength  3.25 0.64 -0.64 1.05 0.6
to pursue my dreams (spirituality)
8. My spiritual beliefs have empowered me to suc- 3.3 0.64 -0.74 1.23 0.58
ceed in life (spirituality)
Negative Items
Note: 1-Strongly agree; 2-Agree; 3-Disagree; 4-Strongly disagree
9. I have never felt close to any kind of spiritual force 2.85 0.86 -0.29 -0.64 0.34
or presence (spirituality)
10. T have doubts about achieving those things that 2.36 0.83 0.21 -048 0.37
really matter to me (mastery)
11. I'm running out of options for improving my life  2.32 0.87 023 -0.6 0.32
(survival)
12. T worry that someone may betray me (attach- 2.57 0.92 -0.05 -0.83 0.36

ment)

N=5229

Table 4.2: Ttem Mean, Standard Deviation (SD), Skewness, Kurtosis for hope items

Most of the items are skewed left, meaning that the participants tended to agree

with the positive hope items and disagree with the negative hope items, which indi-

cates high levels of hope overall. It is important to note that the negative items, items

9-12, are reverse coded, meaning that for these items a score of 1 means ”Strongly

agree” and a score of 4 means ” Strongly disagree”. By observation, the positive items

have a higher mean than the negative items despite the reverse coding. This may
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already suggest that the positive and negative items may address slightly different
constructs. Furthermore, the last column of Table 4.2 shows the item’s correlation
with the total score, excluding that item from the survey, also known as item total
correlation. It is a correlation between the individual item and the total score without
that item. The total score is found by adding up the scores for each item. For exam-
ple, for item 1 we sum up the score for the remaining 11 items for each person. As we
see from the table, all the items have item total correlation scores above 0.3, meaning
that all the items can be said to measure the same latent construct, i.e., hope. That
being said, the negative items have lower values of item total correlation, indicating
that they measure hope in a slightly different way. In other words, positively worded

items and the corresponding negatively worded items may not be fully equivalent.
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Figure 4.2: Pearson correlation for hope items

Figure 4.2 illustrates the Pearson correlation of the items graphically. Darker blue
squares imply a higher correlation, whereas white and red-shaded squares indicate

low or negative correlation, respectively. We see that the positive items are positively
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correlated with each other. This supports the idea that the positive items represent
the same latent construct. The negatively worded items, namely items 9-12, are
reverse coded. Therefore, we should expect most of the squares to be blued-shaded.
This would indicate that all the items represent the same construct. However, the
boxes representing correlations between the positive and the negative items are mostly
shaded white or red, again suggesting that the two groups are not perceived similarly
by respondents. This is curious, because negative items being reverse coded, we
would expect higher positive correlations between positive items and their respective
negative counterparts. For example, item 8 is a positive spirituality item and item 9
is a negative spirituality item. If respondents strongly agreed with item 8, we would
roughly expect them to strongly disagree with item 9 as well. With reverse coding
this would have given us a high correlation between these items. On the contrary,
we see almost a zero correlation between items 8 and 9. One possible explanation is
that these items are not perceived as opposites by the respondents, and we should
not treat them as positive-negative pairs.

Note also that item 5 relating to the ability to handle difficulty is least correlated
with other positive items, except with item 6. In fact, we may notice that items
relating to the same hope components are more strongly correlated with one another

than with positive items from other hope components.
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5. Results

We begin by examining the validity of the IRT assumptions. The first assumption
is internal consistency which is required to make sure the hope scale contains items
related only to the hope concept. Internal consistency measures whether several items
that propose to measure the same construct produce similar scores. For example, if a
respondent endorses a statement “I like riding bicycles” and disagrees with the state-
ment “I hate bicycles”, this indicates a good internal consistency. Psychometric test
validation techniques like Cronbach’s alpha are frequently used to measure internal
consistency. Cronbach’s alpha determines the average correlation of its items.

Our estimates for Cronbach’s alpha values are presented in Table 5.1. Acceptable
values of alpha are considered to range between 0.70 to 0.95 (Tavakol and Dennick
2011). From Table 5.1, our Cronbach’s alpha estimates for positive items fall in the
range of acceptable levels of internal consistency. However, the alpha value estimate
for the 12 items taken together falls under the range of acceptable values. This
might be the result of a small number of questions or weak correlation. If a low
alpha is caused by a lack of association between items, for example, some items
should be changed or deleted. The simplest way is to determine the correlation
between each test item and the overall score test; those with low correlations (close
to zero) should be removed in order to only keep the items that only measure hope

(Tavakol and Dennick 2011). Therefore, based on the results of Cronbach alpha, we

27



can only satisfy internal consistency for positive items taken separately, but not for the
whole set of questions. Thus, we conduct the analysis for positive and negative items
separately. There are examples in the literature of this being done, like Beaman
et al. parencite*Beaman2012 who say that aggregating aspirational questions into
one index may not be legitimate and may confound the effects of reservation on the
various spheres of aspiration. Thus, after validation tests, they also excluded one
poorly correlated question from the aspirations index (Beaman et al. 2012).

Another assumption of IRT is item invariance. If the invariance assumption holds
true, items are understood the same way by all respondents. When this assumption
does not hold, it might be because items were poorly worded or were interpreted dif-
ferently by various samples. When an item’s difficulty an d di scrimination, as defined
in section 3.2, differ across subgroups even after controlling forthelevel of hope, it
means that the invariance assumption does not hold and the item is said to exhibit
differential i t em functioning (DIF). T orecall, difficulty is the minimum latent trait
level required to correctly answer an item and discrimination is an item’s ability to
distinguish between individuals with low and high latent trait levels. We will conduct
a DIF analysis of our items as the second objective of the study.

One way to test the assumption of local independence is to look at the discrim-
ination parameter (Hambleton, Swaminathan, and Rogers 1991; Edelen and Reeve
2007). If items exhibit excessive covariation or dependence, they may have extremely
high slopes (e.g. >4) in comparison to other items in the measure (Nguyen et al.
2014). To analyse possible violations of the assumption of local independence, the

discrimination parameter was evaluated.

Model choice and model fit

When designing our IRT study, we can assume that all of the items are equally
effective at discriminating b etween respondents, or we can assume t hat each item has

a unique discrimination parameter. Thus, we are comparing a “constrained” model to

28



Cronbach’s Alpha  95% CI

positive items 0.79 [0.78, 0.80]
negative items 0.48 [0.45, 0.50]
all items 0.64 [0.63, 0.66]

Table 5.1: Chronbach’s Alpha

an “unconstrained” model - and, as we will see, the difference between these models
in terms of their fit to the data can be explicitly tested. To compare the model fit
statistics of constrained and non-constrained models, we use an ANOVA (Analysis of
Variance) that evaluates the difference between the two models. We did it separately

for positive and negative items, in Table 5.2.

Fit of constrained vs non-constrained GRM for positive items of Hope with
Likelihood ratio test

AIC BIC log.Lik LRT df p.value
Constrained model 67678.55 67842.6 -33814.27
Non-constrained model 66697.88 66907.86 -33316.94 994.67 7  <0.001

Fit of constrained vs non-constrained GRM for negative items of Hope with
Likelihood ratio test

AIC BIC log.Lik LRT df p.value
Constrained model 52133.07 52218.75 -26053.53
Non-constrained model 51980.36 52085.82 -25974.18 158.7 3 <0.001

Table 5.2: Fit on Constrained vs Non-constrained

A significant p-value tells us that the non-constrained model, when we do not as-
sume that each item has the same discrimination parameter is a better fit to the data
than the constrained model. Thus, we will use the GRM non-constrained model. Us-
ing the non-constrained model allows us to see which items discriminate respondents
well by their hope levels, and which do not. The questions with a low discrimination

ability, i.e. a flat slope, can then be removed as they poorly measure the hope level.
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5.1 Objective 1: Item Response Theory for Hope

In the first objective we investigate whether the survey questions are measuring hope
and not something else. To this aim we conduct GRM analysis and report results
in Table 5.3 below. We separately consider positive and negative items and identify
which questions discriminate respondents better according to their hope levels. Fur-
thermore, having analyzed the location, or difficulty, of the item, we want to see if
our items cover different parts of the hope scale, i.e., respondents with different hope
levels are evenly represented. The parameters of discrimination and difficulty for each
item of hope are presented in Table 5.3 below. Using the GRM to measure hope level,
none of the discrimination factors exceeded 4.0. The discrimination parameters (a) of
the items range from 0.66 to 2.69 and the first (b1), second (b2) and third (b3) diffi-
culty parameters range from -4.38 to -1.78, -2.4 to 0.46, and 0.09 to 2.41, respectively.
We use Baker and Kim’s (2017) methodology for evaluating slope parameters, which
hold under the logistic model for the item characteristic curve (Baker and Kim 2004,
p.33). The discrimination parameter, a, equal to 0 means no ability for measuring
latent trait, a between 0.01-0.04 means a very low ability, a between 0.35-0.64 means
a poor ability, a between 0.65-1.34 means a moderate ability, a between 1.35-1.69
means a very high ability, and a greater than 1.70 signifies an extremely high level
of ability (Baker and Kim 2004, p.33), where ability translates to hope in our case.
All positive items except item five fall under high or very high discrimination, while
three out of four negative items have moderate levels of discrimination. The lower
discrimination parameters of negative items indicate that they distinguish individuals

less accurately than the positive ones.
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a bl b2 b3
(SE) (SE) (SE) (SE)
Positive statements
Item 1. I feel loved by someone. 1.74 -3.40 -2.40  0.09
(0.06) (0.12)  (0.07) (0.03)
Item 2. There are people in my life that I completely trust. 1.41 -3.53 -2.33  0.35
(0.05) (0.12)  (0.07) (0.03)
Item 3. I'm making progress towards important goals 2.17 -2.91 -1.98 0.5
(0.07) (-0.09) (0.05) (0.02)
Item 4. I have a purpose in life. 2.05 -2.92 -1.60  0.72
(0.07) (-0.09) (0.04) (0.03)
Item 5. I can handle any current or future difficulties. 0.76 -3.90 -2.14 193
(0.03) (-0.17) (0.10) (0.10)
Item 6. The future will bring opportunities for a better life. 1.73 -2.87 -1.51 1.14
(0.05) (-0.08) (0.04) (0.03)
Item 7. My faith in a higher power gives me the strength to pursue 2.69 -2.44 -1.66  0.44
my dreams.
(0.09) (-0.06) (0.04) (0.02)
Item 8. My spiritual beliefs have empowered me to succeed in life. 2.43 -2.53 -1.82  0.33
(0.08) (-0.07) (0.04) (0.02)
Negative Statements
Item 9. I have never felt close to any kind of spiritual force or 0.66 -4.38 -1.15 1.9
presence.
(0.04) (0.36) (0.08) (0.12)
Item 10. I have doubts about achieving those things that really 1.80 -1.54 0.30 1.85
matter to me.
(0.11) (0.06)  (0.03) (0.07)
Item 11. I'm running out of options for improving my life. 1.1 -1.78 0.46 2.41
(0.06) (0.07) (0.04) (0.1)
Item 12. I worry that someone may betray me. 0.78 -2.70 -0.18 231
(0.04) (0.14) (0.04) (0.12)

Table 5.3: IRT, Graded Response Model results for Hope

In Figure 5.1 we graph the results of the Graded Response Model for each of the

12 items that we had in Table 5.3. The vertical axis is the probability of the positive

response to the item, or the agreement with the item. The horizontal axis is the level
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of hope: the higher the value of the x-axis, the higher the hope level. Each graph
consists of four curves, each corresponding to the level of agreement with the item,
namely strongly disagree, disagree, agree, and strongly agree. Each curve shows the
probability of agreeing with the item given the level of hope. For example, the solid
line graph corresponds to “strongly agree”. We see in 5.1(a), which is a graph for
item 1, that people with higher levels of hope were more likely to agree with item 1
than people with low levels of hope. Ideally we want each of the curves to form four
distinct bumps. This way, each level of agreement with the item would correspond
to its own level of hope. We can see this in graphs for items 1, 3, 4, 6, 7, 8, and 10.
In contrast, items 5, 9, 11 and 12 have overlapping curves, which makes it hard to
map levels of agreement with the item to the hope levels. For example, a person with
hope level -1 in the graph for item 9 is equally likely to agree or disagree and strongly
agree or strongly disagree with the item.

Further, we can compare positive items (items 1-8) and negative items (items 9-
12). We can see that all positive items except item 5 discriminate quite well. For
item 5, we see many respondents “agree” with the item regardless of their hope level.
For negative items, we see that in general the answer categories do a worse job of
discriminating respondents by hope level. For example in items 9 and 12, given a
level of hope, there are similar chances of agreeing or disagreeing with the item.

Furthermore, respondents need higher levels of hope to disagree with negative
statements than to agree with positive statements. For example, Item 8 requires
a low level of hope to elicit strong agreement, but Item 11 would seem to require a
much higher level of hope to be endorsed. That is, even people who are only somewhat
hopeful (i.e., people who have relatively low levels of hope) would likely agree with
item 8, “My spiritual beliefs have empowered them to succeed in life”. In contrast,
a person would probably need to be very hopeful to disagree with the item 11 “I am
running out of options for improving their life”. Looking at the slopes/discrimination

parameters in Table 5.3 and Figure 5.1, we can say that disagreeing with negative
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statements requires more effort towards increasing hope levels, compared to agreeing
with positive statements. For example, on a math test, you may need less effort to
increase your ability to correctly solve easy questions, while hard questions require
more time and effort to reach the ability level at which you can solve them. In our case,
for example, disagreeing with Item 11, “I am running out of options for improving my
life”, requires a substantial upgrade in hope levels compared to agreeing with Item
4 “I have a purpose in life.” We also see from Figure 5.1 that in Items 5, 9 and 12
the distributions of the categories significantly overlap, meaning that individuals with
very different levels of hope have a similar probability of choosing a specific category.
In effect, these items do a poor job of discriminating between high and low hope
individuals. Interestingly, the difficulty of negative items shown in Table 5.3 goes up
to 2.41, indicating a variation among individuals with higher levels of hope, which
adds substantially to positive ones. In other words, negative items were the “hardest”
items for the respondents to endorse. This suggests that negative items target higher

trait levels of hope than positive items.
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Figure 5.1: IRT for Hope

5.1.1 Item Information Functions and Test Information Func-
tions for Hope

In this section we consider the informativeness of the items across different levels of

hope. Figures 5.2 (a) and (b) present item information curves for each positive and
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negative item. The height of the curve indicates the amount of information that the
item provides. The highest point on a curve represents the hope level at which the
item provides the most information. In fact, an item provides the most information
at a trait level that corresponds with its difficulty level, as estimated earlier. For
example, Item 7, “My faith in a higher power gives me the strength to pursue my
dreams”, is one of the easiest items and provides the best information at a trait level of
-2. In general, the figures show that positive items are good at measuring latent hope
since they provide more information, but only at lower and average levels of hope. In
other words, positive items are more capable of discriminating among individuals with
lower hope levels than among people with high hope levels, presumably because most
people with high hope levels agree with the statements. Figures 5.2 (¢) and (d) show
the graphs for the test information functions and their corresponding standard errors
(SE) for the hope scale. As can be seen in this graph, the SE values were relatively low
for hope values ranging from -4 to 1.5 for positive items and from -2 to 2 for negative
items. Thus, positive items provide strong and precise information on hope except
at high levels of hope. As for the negative items, they provide weak information
which is imprecise at low and high levels of hope. Recalling our first objective which
is to check whether our survey is measuring what we intend to measure, we also
want to see whether it measures different levels of hope. Looking at Figure 5.2 (a)
and (b), note that items 5, 9, 11 and 12 provide very little information. It may be
a good idea to replace them with items that provide more information, especially
about the average and high levels of hope (6 between 1 and 3). We see that, in
general, negative items are less informative, except for Item 10, which provides good
information and covers people with a wider range of hope levels, especially those who
have higher levels of hope. Similar findings were reported by Zanon et al. (2016),
who discovered that surveys with positive and negative questions may be differently
perceived. They found that in general positive statements explain latent constructs

better than negative statements (Zanon et al. 2016). Positive statements are more
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informative at lower levels of the latent trait, while negative statements can still be

useful at higher levels.
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Figure 5.2: Item Information Function (IIF) and Test Information Function (TIF)
of the Scioli Hope. Latent trait is shown on the horizonal axis, and the amount of
information for each item for IIF and the amount of information for all items and
standard error yielded by the test at any trait level are shown on the vertical axis

If we use a shortened survey with positive items, it will be better at assessing indi-
viduals with low to moderate levels of hope, but not as good in assessing individuals

with higher levels of hope.
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5.2 Objective 2: Differential Item Functioning Re-
sults for Hope

To examine whether items behaved equivalently across a range of different subgroups
of people, we conduct differential item functioning (DIF) analyses, which also com-
prise a test of the invariance assumption of the IRT. In DIF analyses, six grouping
criteria were examined: gender, region, age, whether respondents had access to food
and water, and treatment. We divided them into two groups, focal and reference,
as explained in Section 3.4: the “focal” group is the one suspected to be at a dis-
advantage to the “reference” group. We divide the sample into reference and focal
groups, respectively, like so: males vs females, adults vs adolescents (10-19 years old),
Kigoma vs Iringa; those who for the past one year met their daily food needs and
those who didn’t; those who have access to protected water or have their own tap
water at home versus those who use unprotected sources of water. We also consider
the DIF for the control and intervention groups, as defined in Section 3.4. DIF anal-
yses compare item endorsement rates in the focal group compared to the reference
group, conditional on the latent trait. For example, we would compare respondents
who have no access to protected water (focal group) compared to the rest who have
access to any type of protected water (reference group) given the same level of the
trait. When respondents with the same overall hope score have differing probabilities
of endorsing an individual item, the item is said to demonstrate DIF; in other words,

the item acts differentially between the two groups.
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Gender (SE) Region Age (SE) Food Access to Treatment
(1-male; 2- (0-Kigoma;  (0-adoles (10- Security (0- protected water  (0-control; 1-

female) 1-Iringa) 19 years); 1- secure, 1- (0-yes, 1-no) intervention
adult) no)

Item 1. Ifeellovedby  -0.04 -0.62 -0.24 0.02 0.12 0.05
someone. (0.07) (0.08) *** (0.07) ** (0.09) (0.08) (0.03)
Item 2. There are people -0.1 -0.64 -0.51 -0.14 0.06 0.07
in my life that (0.06) (0.07) *** (0.07) *** (0.08) * (0.07) (0.03) **
I completely trust.
Item 3. I'm making -0.18 0.09 -0.04 0.08 -0.20 -0.04
progress towards (0.08) ** (0.08) (0.08) (0.1) (0.08) ** (0.04)
important goals
Item 4. I have a purpose -0.09 0.58 0.19 0.22 0.15 -0.04
in life. (0.07) (0.08) *** (0.07) ** (0.09) ** (0.08) ** (0.25)
Item 5. I can handle -0.25 -0.15 1.14 -0.26 -0.03 -0.03
any current or (0.06) *** (0.06) ** (0.06) *** (0.07) ***  (0.06) (0.03)
future difficulties.
Item 6. The future will ~ -0.17 0.8 0.08 0.13 0.01 -0.01
bring opportunities fora (0.07) ** (0.07) *** (0.07) (0.09) (0.07) (0.03)
better life.
Item 7. My faith in a 0.15 0.13 1.14 -0.3 0.18 0.02
higher power givesme  (0.08) * (0.12) (0.08) * (0.1) (0.09) ** (0.04)
the strength to pursue
my dreams.
Item 8. My spiritual 0.25 -0.11 -0.15 -0.32 -0.01 -0.03
beliefs have empowered (0.08) ** (0.08) (0.08) (0.1) ** (0.08) (0.04)
me to succeed in life.
Item 9. I have never felt  0.07 0.09 0.09 0.09 -0.04 -0.04
close to any kind of (0.05) (0.06) * (0.05) * (0.07) (0.06) (0.03)
spiritual force or
presence.
Item 10. I have doubts  0.01 0.27 0.16 -0.45 0.04 -0.00
about achieving those (0.05) (0.06) *** (0.05) ** (0.07) ***  (0.06) (0.03)
things that really matter
to me.
Item 11. I'm running 0.03 0.42 -0.37 -0.38 -0.14 0.04
out of options for (0.05) (0.06) *** (0.05) *** (0.07) ***  (0.06) ** (0.03) *
improving my life.
Item 12. I worry that 0.04 -0.15 -0.27 -0.17 0.02 -0.02
someone may betray (0.05) (0.06) ** (0.05) *** (0.65) ** (0.06) (0.03)
me.

Note: *=p<0.1; ** p<0.05; ***=p<(.0]
Food security: In the past 12 months how did your housﬁhold meet daily food needs?
Water access: What is the main water source for your household?

Table 5.4: DIF for gender, age, region, food security, access to water and treatment
for Hope

The absence of DIF indicates that the probability of a person’s response to these
items depends only on her or his hope level and not on other factors. In the context
of the measurement of hope for females and males, a person’s response to an item
will depend only on the level of hope she or he has and not on whether the person is
female or male.

Table 5.4 presents DIF analyses of the survey items conditional on hope. From the
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table we see that there is no DIF for items 3, 4, 6 and 7 among adults and adolescents,
for items 3, 7, 8, 9 and 12 among people living in Kigoma and Iringa, for items 3, 4, 7
and 9 among people who could meet their daily food needs and those who could not,
for items 4, 5, 7, 8, 9, 10 and 12 among those who have access to protected water or
have tap water at home and those who access unprotected sources of water, and for

10 items for the treatment group.

Differential Item Functioning for positive statements
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u] feel loved by someone
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= ]’m making progress towards important goals
I have a purpose in life
u] can handle any current or future difficulties
u The future will bring opportunities for a better life
m My faith in a higher power gives me the strength to pursue my dreams
m My spiritual beliefs have empowered me to succeed in life

Figure 5.3: DIF for positive items with significant DIF

At the same time the results demonstrate some DIF for items by groups. To
make the results visually clearer we present Figure 5.3 which includes only positive
items with statistically significant DIF. The same is done for negative items in Figure
5.4. From the figure we see that females, given the same hope level as males, are less
likely to agree that they are making progress, that they can handle current and future
difficulties, and that the future will bring opportunities for a better life. However,

they have a stronger belief in faith and spirituality that will bring them closer to
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their dreams and success compared to males with the same hope levels. Adults are
more likely to agree that they can handle difficulties and that their faith in a higher
power gives them the strength to pursue their dreams. However, adolescents with the
same level of hope as adults are more likely to agree that they feel loved and have
people whom they can trust. Moreover, DIF analyses suggest that people who do
not have access to protected water are less likely to agree with the statement “I'm
making progress towards important goals.” Those who managed to meet their daily
food needs for the last year and have access to water are also more likely to say that
they have a purpose in life, even though they have equal hope levels with those who
are food insecure and don’t have access to protected water. There is also DIF by
region, as seen in Figure 5.3. People living in Iringa, given the same level of hope
as people from Kigoma, are less likely to agree that they feel loved by someone and
have people whom they can completely trust. However, in Iringa, people are more
likely to have a purpose in life and believe that the future will bring opportunities for
a better life.

Differential Item Functioning for negative statements
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m] have never felt close to any kind of spiritual force or presence
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u]’m running out of options for improving my life

I worry that someone may betray me

Figure 5.4: DIF for negative items with significant DIF
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Figure 5.4 visually presents negatively stated items with significant DIF. Results
suggest that people living in Iringa are more likely to disagree that they have never
felt close to any kind of spiritual force or have doubts about achieving goals or running
out of options for improving life, while they worry more that someone may betray
them. Also, adults are less likely to disagree that they are running out of options and
that someone may betray them. Those who didn’t manage to meet their daily food

needs for the last year were also less likely to disagree with three negative statements.

41



6. Conclusions

Overall, IRT analyses demonstrate that the items on the hope measure show strong
relationships with the hope as they adequately discriminate between individuals with
different levels of hope. In the Tanzanian context, survey items are most informative
for individuals with low and average levels of hope and least informative at higher
levels of hope. It means that we can differentiate people at low and average levels of
hope but not yet at higher hope levels. Thus, we suggest that future research include
more items that are informative at higher hope levels.

The analysis of differential item functioning (DIF) for hope reveals differences
across groups. We see almost no DIF for the treatment and control groups in the
measurement of hope, which means that the groups are comparable enough for con-
ducting RCTs in the future phases of the study. However, there is some DIF by
region and between adults and adolescents. People living in Iringa are less likely to
agree that they feel loved and have people whom they can trust but are more likely
to have a purpose in life and believe in future opportunities. Adults with the same
level of hope as adolescents are more likely to agree that they can handle difficulties
and that their faith in a higher power gives them the strength to pursue their dreams.
However, adolescents are more likely to agree that they feel loved and have people
whom they can trust.

Empirical economists emphasize the importance of comparing apples to apples, i.e.
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holding all else constant as the effect of an intervention is a ssessed. T he increasing
use of randomized experiments ushered in by the credibility revolution in economics
brought us closer to making such adequate comparisons. However, as economists ven-
ture into studying the effects of latent constructs like hope, which were traditionally
the domain of other social sciences, they inadvertently make apples-to-oranges com-
parisons by not using proper measurement tools. On the surface, the word “hope”
has the same meaning to different p eople, b utinr eality i ts u nderstanding varies
with culture, geography, upbringing and many other factors. While psychologists
and sociologists are wary of these discrepancies and use statistical techniques to keep
their measurement tools in check, economists are just beginning to appreciate the
complexity of measuring latent constructs.

This study analyzed baseline survey data collected in Tanzania with the aim of
appraising the robustness of our survey items to measurement errors in order to
make necessary corrections for the further stages of the study involving randomized
experiments. The hope survey was adapted from an existing hope scale typically used
in developed countries, and thus its ability to measure hope needed to be tested in
the context of Tanzania first before proceeding with the later stages of the study. The
first objective of the study was to identify if survey items can successfully distinguish
respondents by hope levels. The second objective was to see whether survey items
were interpreted the same way or differently across different population categories.

The first o bjective was addressed in Section 5 .1. We find th at our survey items
indeed can successfully discriminate survey participants by their levels of hope. Using
the methodology outlined in Baker and Kim (2004) we find that all survey items have
at least a moderate ability to discriminate respondents by hope level. At the same
time, positive items discriminate better than negative items. In fact, all positive items
except item 5 demonstrated a high or very high discrimination ability, while three out
of four negative items have moderate levels of discrimination, and the fourth having

a very high discrimination ability. However, we find that in t he Tanzanian context,
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survey items are most informative for individuals with low and average levels of hope
and least informative at higher levels of hope. It means that we can differentiate
people at low and average levels of hope but not yet at higher hope levels. Thus, we
suggest that future research include more items that are informative at higher hope
levels.

The second objective was addressed in Section 5.2. Overall, we find that there
are differences in how groups of respondents answered the survey. First of all, we
see almost no DIF for the treatment and control groups in the measurement of hope,
which means that the groups are comparable enough for conducting RCTs in the
future phases of the study. However, we find high DIF in the responses of adults and
adolescents. If this DIF is ignored in the future stages of the study, adolescents will
be erroneously scored as less hopeful than adults. This is because of two items in our
study with which adults would likely agree with if they were hopeful, but agreeing
with these items would be indicative of a high hope level for adolescents. One way to
address this problem is to remove the items contributing with high DIF. This is not
necessarily the best procedure because item removal can change the meaning of the
construct and lowered reliability (Teresi 2006; Hambleton 2006), i.e. the remaining
items may not be enough to encapsulate hope. Moreover, some of our items show
DIF cancellation, a situation when DIFs cancel each other out, and their removal
could bias the results. This happens when we compare Iringa and Kigoma for most
of the items. An alternative solution is to compare results within groups and not

aCross groups.
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