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Abstract
Research in industrial nations suggests that formal math skills are associated with improvements
in market and non-market outcomes. But do these associations also hold in a highly autarkic
setting with a limited formal labor market? We examined this question using observational annual
panel data (2008 and 2009) from 1,121 adults in a native Amazonian society of forager-farmers in
Bolivia (Tsimane’). Formal math skills were associated with an increase in wealth in durable
market goods and in total wealth between data collection rounds, and with improved indicators of
own reported perceived stress and child health. These associations did not vary significantly by
people’s Spanish skills or proximity to town. We conclude that the positive association between
math skills and market and non-market outcomes extends beyond industrial nations to even highly
autarkic settings.
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1 Introduction
Economists have long highlighted the importance of individual skills in labor market
outcomes, and there is abundant evidence of the increasing importance of cognitive skills in
the labor market of industrial countries (Ishikawa & Ryan, 2002; Murnane, Willett, & Levy,
1995). However, much less is known about the importance of cognitive skills in developing
nations (Glewwe, 2002). While there is some evidence that culturally appropriate math
pedagogy improves math skills acquisition, increases in math skills in non-western settings
have rarely been examined for their relation with personal and community outcomes (Nasir,
Hand, & Taylor, 2008). Human capital theory suggests that cognitive skills increase labor
productivity, and therefore income and wealth. If cognitive skills are associated with
important outcomes in industrial and developing nations, investments to develop cognitive
skills might be a policy priority.

In comparison to what we know about the importance of school attainment or cognitive
skills like reading or writing, less is known about the importance of formal math skills,
particularly in rural societies of developing nations. Estimates in industrial nations suggest
that individuals with better math skills receive higher earnings (McIntosh & Vignoles, 2001;
Murnane, et al., 1995). Here, we examine whether the relation of formal math skills with
market and non-market outcomes found in industrial nations also hold in a rural setting with
a limited formal labor market.

We address two questions: Are formal math skills associated with market (income and
wealth) and non-market (nutrition and health) outcomes in a highly autarkic rural society?
Are these associations larger as people gain a stronger foothold in the market economy? We
address these questions using annual panel data collected in 2008 and 2009 from 1,121
adults in a native Amazonian society of forager-farmers in Bolivia, the Tsimane’. We
measured formal math skill by scores on tests that required people to use computational
skills. We find that math skills are positively associated with the value of durable market
goods and total wealth. Math skills are also associated with better indicators of own and
child reported health among the Tsimane’. Our results suggest there is no differential
association for math skills in relation to fluency in Spanish (Bolivia’s national language) or
to village proximity to towns or roads.

Our findings have several strengths. First, because there is very limited or no formal job
market for Tsimane’ workers, we could rule out the association of math skills and economic
outcomes from solely having a diploma as opposed to having skills. Second, common
confounders such as ethnic or cultural heterogeneity, school type, or residential segregation,
are absent among the small-scale, relatively homogenous, and egalitarian Tsimane’ society.
Third, we used a relatively large sample of adults compared with the sample sizes used in
previous related studies in developing nations. Fourth, we used instrumental variables to
reduce measurement error.

2 Background and expectations
2.1 Math skills in developing countries

Taken together, previous research in developing countries points to a positive association
between math skills and market and non-market outcomes, but the evidence draws for the
most part on small cross-sectional samples of formally employed urban workers, and
focuses mainly on market outcomes. For example, Glewwe (1996) studied 389 workers in
Ghana (1988–1989) and found that an increase of one point in math skills improved wages
in the public sector by 2.3–2.8%, but not in the private-sector. Also in Ghana, Jolliffe (1998)
found that an increase of one standard deviation in mean and maximum household math
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score resulted in 8.6% and 4.9% higher household off-farm income, but had no effect on
farm income (n=1,388). Vijverberg (1999) found no effects of math skills on self-
employment in Ghana. Using data from urban and rural workers in South Africa (n=133;
collected 1993), Moll (1998) found that each extra point in math test scores resulted in 21–
30% higher wages; the wage elasticity of math skills was 0.4. Aslam, Bari, and Kingdon
(2012) analyzed the returns to math skills in urban and rural Pakistan (n=4,907; collected
2006–2007). They found (weak) evidence that, among men, math skills increased the
probability of having a lucrative occupation, and reduced the likelihood of female
unemployment (only after reaching a threshold of 4.8 and 5.6 out of 12 points in a math
test). Using data from Pakistan (1998–1999 and 2000–2001), Kingdon and Söderbom (2008)
found that math skills were associated with an increase in a male worker’s probability of
being self-employed (~2.8% increase for young men and ~6.7% for older men), a decrease
in the chances of being out of the labor force (~2.8% decrease for young men and ~4.5% for
older men), and higher agricultural earnings. Last, Boissiere, Knight, and Sabot (1985)
examined data from primary and high-school graduates in Kenya (n=205) and Tanzania
(n=179), and found significant returns to literacy and math (~1.3%–1.7%, and 0.8%–1.2%
increase in pre-tax earnings in Kenya and Tanzania).

Godoy et al. (2005) estimated earning functions in a comparative study of four foraging-
horticultural societies in the Bolivian lowlands (Tsimane’, Yuracaré, Mojeño, and
Chiquitano). Formal math skills bore no association with wages, imputed farm income, or
total personal income (imputed + monetary), but did bear a significant positive association
with monetary income among the sub-sample of participants (n=244) who reported
monetary earnings. A one-point improvement in math score (range: 0–4) was associated
with a 13.5% increase in monetary earnings (p=0.03). The study found no significant
interaction effects between math skills and town propinquity, with the exception of higher
imputed farm income.

Last, research in developing countries suggests a positive association between math skills
and health outcomes (Grigorenko, Jarvin, Kaani, Kapungulya, Kwiatkowski, & Sternberg,
2007). Other studies have shown an association between mother’s math skills and child
health, possibly because math skills facilitates mothers ability to acquire health knowledge
on their own (Glewwe, 1999; Glewwe & Desai, 1999).

2.2 Math skills among the Tsimane’
The Tsimane’ live in the tropical rain forest of the department of Beni, Bolivia. Recent
estimates suggest that they number about 12,000 people living in approximately 100 villages
of at least eight households (typically around 20 households), with about 6 people per
household. Subsistence centers on farming and foraging. Contact with the outside is limited
to the sporadic sale of local goods and to occasional work as rural laborers in cattle ranches
or logging camps. Tsimane’ society is relatively egalitarian, and displays much sharing and
reciprocity. Mean daily monetary income per capita (wages + sales) reaches only about US
$0.96 (2008–2009).

Most Tsimane’ villages have schools covering the first five grades and, since 2005, a few
larger villages have built middle schools. School attendance is in practice voluntary, and
classes have traditionally been taught in Tsimane’; Spanish is taught as a second language.
Tsimane’ (and other native Amazonians in Bolivia) might be gaining math and other
cognitive skills owing to the recent implementation of government programs, including
adult schooling (Yo sí puedo; Centros de Educación Técnico-Humanística Agropecuaria),
which may allow them to take advantage of increasing market opportunities, and conditional
cash transfer schemes (Juancito Pinto, school children; Juana Azurduy, prenatal care; Bono
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Dignidad, old-age retirement), which may expose them to more frequent cash transactions
and formal banking.

As is true in other native Amazonian societies, there is limited cultural significance for
numbers among the Tsimane’. For all large numbers, Tsimane’ borrow words from Spanish.
For instance, the number one hundred (yiri’ cien) combines the Tsimane’ yiri’ or yiris (one)
and the Spanish cien (100). Native Tsimane’ bilingual teachers interviewed for this article
stated that most Tsimane’ still do not use numbers often and instead prefer to speak in
generalities such as few (dam) or many (dai). This includes the domain of age for which
exact numbers are rarely known for adults and older generations. An elderly person’s age is
therefore commonly reported simply as dai momo or many.

2.3 Hypotheses and rationale
Conditioning for relevant covariates, we expected formal math skills to be positively
associated with market and non-market outcomes, possibly because math skills are related to
a more efficient use of traditional inputs, or more bargaining power in economic
transactions. Math skills and own and child health are also likely related through several
paths, including increases in income and farm output and the ability to estimate proportions
when preparing or medicines. Like other rural populations, Tsimane’ draw on different
sources of medicinal knowledge, and we expected people with more market exposure to be
more open to modern health treatments. In sum, we hypothesize:

H1: Formal math skills are positively associated with monetary income, wealth, and
total consumption.

H2: Formal math skills are associated with better adult and child nutritional status and
perceived morbidity.

We expect the relation of both market and non-market outcomes and math skills to increase
as people gain a stronger foothold in the market.

3 Materials and methods
3.1 Survey data

We used a unique data set from a randomized control trial (RCT) that assessed the effects of
in-kind rice transfers on individual health. The RCT included 40 villages (471 households,
1,121 people), and was informed by a panel study (2002–2010) among the Tsimane’
(Leonard & Godoy, 2008). In Treatment 1 (T1), all households from 13 villages received the
same amount of edible rice (a proxy for income). In Treatment 2 (T2), the total allocation of
edible rice per village was divided equally among the poorest 20% of households of the
village (n=13), and each household in the remaining top 80% of the village income
distribution received 5.9 kg of improved rice seed. The 14 villages of the control group
received 5.9 kg of improved rice seed. The treatments did not affect scores in formal math
tests (Saidi, Behrman, Undurraga, & Godoy, 2012), so we use the data as an observational
panel, with a baseline (February–March 2008) and a follow-up survey (February–March
2009). We collected demographic, anthropometric, and self-reported health information
from all people in a household, but limited data collection on most other variables to adults.
We selected 16 years of age as the cut off for adults because Tsimane’ typically set up
independent households by that age.

3.2 Definition and description of variables
3.2.1 Market outcomes, nutrition, and health—Table 1 contains definitions and
summary statistics of the variables used in the analysis.
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For market outcomes, we defined six variables. We estimated the current total monetary
value of selected physical assets owned by the participant at the time of the survey. We
included four measures of physical assets: (i) goods made from local materials, (ii) goods
acquired in the market, (iii) the current monetary stock value of domesticated animals, and
(iv) an aggregate measure of wealth (local+market+animal). We also included two
measures of income: (v) total monetary income earned from the sale of forest and farm
goods and from paid wage labor, and (vi) total consumption of several goods (purchased and
non-purchased) and services in the seven days before the survey. We used inflation-adjusted
real values, and the exchange rate observed during fieldwork in the town of San Borja (the
main town in the area) during 2008.

For non-market outcomes, we used four variables: (i) current body-mass index (BMI=body
weight/standing height2 [kg/m2]), (ii)) a measure of perceived stress based on self-reported
negative emotions, (iii) child morbidity, based on reported illnesses and symptoms, and (iv)
a measure of child nutrition based on weight-for-height-Z-score (WHZ). BMI is a standard
anthropometric indicator for short-run nutritional status (Shetty & James, 1994), although it
is only a surrogate of body fatness and has some limitations (see for example Burkhauser &
Cawley, 2008). We followed the protocol by Lohman, Roche, and Martorell (1988) to
collect anthropometric data. Perceived stress captures the self-reported total number of
episodes of eight negative emotions (e.g., worry “dyijy”, anger “facoijdye”, not having
enough time “jam junbu’yi”) experienced by the participant in the seven days prior to the
interview (range:0–8). The questions were adapted from the Perceived Stress Scale (Cohen,
Kamarck, & Mermelstein, 1983). Childmorbidity captures the number of illnesses and
symptoms of illnesses a child had in the seven days before the interview, as reported by the
child’s principal caretaker. Because of matrilocal post-marriage residence, households
sometimes include not only a couple and their children, but also their parents. We examined
the relation between the math skills of the household head that attained the greatest math
score and the morbidity and nutritional status of children in that household. Last, WHZ
captures the difference between the measured value of the Tsimane’ child’s WHZ and the
median value of the reference population of the same sex and age (WHO, 2006), with low
values of WHZ reflecting acute energy deficiency. To reduce recall bias when measuring
income, consumption, perceived stress, and child morbidity we limited the recall periods to
the seven days before the interview.

3.2.2 Explanatory variables: Human capital and control variables—Interviewers
presented participants with four computational tasks, which required participants to add,
subtract, multiply, and divide, sequenced in that order. We developed three questions of
about equal difficulty for each of the four math skills (twelve in total), and randomly
selected one question per math skill for each participant (four in total, one point per each),
without replacement. Where households had four or more adults (~13%), we carried out the
math tests separately. The interviewer presented the participant with a card and read it aloud.
If the participant answered correctly, the interviewer would show the participant a second
card. If the participant did not answer correctly, the test stopped. We used this design to
minimize the burden on the participants, but the procedure may have underestimated math
scores for some respondents, as a person making a random mistake in a question would have
the test stopped.

We also collected data on two aspects of modern human capital: ability to speak Spanish and
schooling. Control variables included distance from the village of residence to the town of
San Borja or to the nearest road during dry season, number of people in the household (size),
number of children <5 years in a household (children), participant’s age, sex (male=1,
female=0), survey year, and two indicator variables for the two treatments of the trial (T1,
T2).

Undurraga et al. Page 5

Econ Educ Rev. Author manuscript; available in PMC 2014 December 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



3.3 Analysis
Our model specification is shown in the following equation (1):

(1)

where the subscripts stand for individual (i), household (h), village (v), and year (t). The
outcome variable, Yihvt, includes market and non-market outcomes. Mihvt is the variable of
interest, math score, Xihvt is the vector of control variables, and εihvt is a standard
disturbance term. As additional analysis, we added an interaction term to equation (1)
between math skills and four explanatory variables –sex, schooling, Spanish skills, and
distance to nearest town. We used OLS regressions with robust standard errors for local and
market wealth, total consumption, BMI, perceived stress and WHZ. We used Tobit
regressions for animal wealth, income, and child morbidity because observations were
censored at zero (Table 1). All regressions included standard errors clustered at the village
level. Because the math tests are likely to have measured math skills with random
measurement error and math skills among adults are not likely to change significantly over
one year, we instrumented the math score in 2009 with the math score in 2008.

4 Results
4.1 Descriptive analyses

The Tsimane’ have limited competence in formal math skills. For instance, during the
baseline survey (2008) 63% (n=682) of all Tsimane’ ≥16 years of age (n=1,076) could not
perform any of the four arithmetic operations (Figure 1; women: 77%, men: 49%; p<0.001).
The share of people who had some math competence was lower than the share of
participants who could solve the four tasks (14%). The share of men who got a perfect math
score (24%) was higher than the share of men who could only add, add and subtract, or add,
subtract, and multiply (~8–11%).

We compared math skills by ability to speak Spanish and schooling (Figure 2). We found a
positive correlation between schooling and formal math skills (r =0.65, p<0.001), significant
for monolingual Tsimane’ (r =0.49, p<0.001), and for Tsimane’ who could speak Spanish (r
=0.59, p<0.001). We also found a significant correlation between schooling and Spanish (r
=0.48, p<0.001). Tsimane’ who could speak Spanish had, on average, 1.7 more grades of
schooling than monolingual Tsimane (p<0.001).

The share of adults who could not perform any of the four arithmetic operations over the
two years was about twice as high among monolingual speakers of Tsimane’ (95%) than
among participants who knew some Spanish (53%; p<0.001). Participants who knew some
Spanish scored, on average, 1.2 more points in the math score (range: 0–4) than monolingual
speakers of Tsimane’ (p<0.001).

Math skills tend to be relatively persistent (Figure 3). About two-thirds of the adult sample
did not change their math scores (2008–2009). We found a significant difference in the
change in math scores between participants with no schooling and those with some
schooling (p<0.001). Ninety-one percent of participants with no schooling and 45% of
participants with at least one year of schooling did not change their math scores. About the
same share of people saw their math scores improve (17%) as decrease (18%). We basically
assume that these differences are due to random measurement errors in the math tests
capturing true math skills. But we acknowledge that there are other possibilities. Only 14 out
the 63 people who did worse in the math test in 2009 were attending school, possibly
suggesting that lack of exposure to formal schooling might have contributed to the erosion
of math skills. Or there may have been systematic measurement error from panel

Undurraga et al. Page 6

Econ Educ Rev. Author manuscript; available in PMC 2014 December 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



conditioning (i.e., learning that answering correctly a math question meant being asked more
questions).

Last, we divided villages into near (n=28) and far (n=12) based on the walking distance
during the dry season (hours) to the nearest town or road. We coded villages with >5 hours
walk as far, since a five-hour walk implies that the person has to stay overnight or at least
travel during the evening. Farther away villages had a higher share of people with no formal
math skills (69%) than villages nearer to market towns (61%) and a smaller share of people
who could satisfactorily compute all four operations (11%) than people in villages closer to
market towns (16%; p<0.05).

In sum, baseline data suggests that the distribution of math skills is bi-modal, with the
largest share having no skills, followed by participants who answered all questions correctly.
The comparatively higher share of participants who received a perfect math score raises the
question of whether positive associations with math skills arise only when people attain
proficiency in all four basic math operations. The descriptive evidence also suggests
correlations between (i) math skills and (ii) sex and spoken Spanish, with men and
Tsimane’-Spanish bilingual speakers having higher math scores than women or than
monolingual speakers of Tsimane’.

4.2 Multivariate regressions
4.2.1 Market and non-market outcomes—The results in Table 2 show that, on
average, a one-point improvement in math skills was associated with an average increase of
$24.00 (p<0.001) in the value of wealth held in market wealth, and $33.41 increase in total
wealth (p=0.004). Spanish skills did not mediate the relation between math skills and market
outcomes. If the ability to speak Spanish was positively associated with formal math skills
and market outcomes (Godoy, Reyes-Garcia, Seyfried, Huanca, Leonard, McDade, et al.,
2007), conditioning for Spanish fluency would have attenuated the coefficients for math,
which was not the case (regressions without conditioning for Spanish not shown).

An increase in math skills was associated with an increase in BMI, and with an improvement
in perceived stress (Table 2). A one-point improvement in math score was associated with a
1% increase in BMI (p=0.007), assuming that each point-improvement in math skills
increased BMI by a constant percent, and was associated with a decrease of 0.36 reported
episodes of negative emotions in the seven days prior to the survey (p=0.009). Again we
found no mediating role for Spanish.

4.2.2 Threshold effects—To assess threshold effects we created four dummy variables
(one each for ability to add, subtract, multiply, and divide; Table 3), with no formal math
skills as the excluded category. The results suggest that advanced math skills drive the
association between math skills and market outcomes. Knowing all four basic arithmetic
operations (score of 4) was associated with a $96.98 increase in wealth from market assets
(p=0.001), and a $144.26 increase in total wealth (p=0.004), compared with a person
without math skills. Having a score of 3 (sum, subtraction, and multiplication) was also
associated with a $73.18 increase in animal wealth (p=0.09). Having advanced math skills
was associated with a 4% increase in BMI (p=0.001), and 1.18 (p=0.03) less reported
negative emotions, compared to participants with no math skills. Last, the math skills of the
household head were associated with a decrease in reported illness and symptoms of
children of 0.37 episodes (p=0.04) if the household head knew addition and subtraction, and
a decrease of 0.31 episodes (p=0.09) if the household head had advanced math skills,
compared to participants with no math skills.
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4.2.3 Interaction with Spanish and distance—We tested whether the associations
between math skills and outcomes depended on the magnitude of Spanish skills and distance
to nearest town or road, by adding an interaction term to the regressions in Table 2
(regressions not shown). We only found a significant interaction between math skills and
Spanish for child morbidity (β=−0.46, se=0.60; p<0.001), which suggests that the
association between household head’s math score and child morbidity was even more
negative for household heads who were fluent in Spanish (regressions not shown).

4.2.4 Instrumental variables—We used the panel data to reduce biases from
measurement error in math skills, by instrumenting math scores in 2009 (math2) with math
scores in 2008 (math1). A regression of math2 against our instrument math1 and other
covariates suggests math1 is relevant (β=0.25, se=0.07, p=0.002; R2=0.54). The IV
regressions (Table 4) suggested that on average a one-point improvement in math skills was
associated with $103.86 higher market wealth (p=0.001), a $118.45 higher total wealth
(p=0.003, and 2.41 less reported episodes of negative emotions (p=0.03). These results
confirm the association between market wealth, total wealth, and perceived stress (negative
emotions) with math skills in our sample. If we did not instrument to control for
measurement error, and consider only 2009 data, we found that a one-point improvement in
math scores was associated with an increase of $28.26 (p=0.002) in market wealth, $32.34
(p=0.06) in animal wealth, and $41.29 (p=0.009) in total wealth. Also, on average an
additional point in math score in 2009 was associated with a 1% (p=0.06) increase in BMI,
and 0.28 (p=0.08) less episodes of negative emotions in the previous 7 days. These results
suggest that using the panel data with IV to control for measurement error has important
effects, as the IV estimation shows significantly larger associations.

4.3 Test of attrition bias
Two hundred ninety people ≥ 16 years of age (21% of the baseline sample) left by the time
of the follow-up survey. To test for attrition bias we re-estimated all the regressions of Table
2 with all study participants but using only the baseline year (2008), and added an indicator
variable for attriters (attriter=1 present at baseline but absent at follow up; attriter=0
surveyed twice) and interaction terms between attriter and all explanatory variables (not
shown). The results suggest that attrition was random, with two exceptions. We found a
statistically significant interaction between attriters and math score for market wealth (β=
−21.9, se=11.52; p=0.07) and for total wealth (β=−45.8, se=19.6; p=0.03), which suggests
that the association between math score and market and total wealth was possibly higher
than the estimates presented so far.

5 Discussion and conclusions
Our findings make several contributions to the comparative study of relations between math
skills and market and non-market outcomes. We found only partial confirmation for our first
hypothesis that math skills are positively associated with market outcomes, as we only found
significant results for market and total wealth (Table 4). Considering mean daily income per
capita (2008–2009), a one-point increase in math scores was associated with an increase in
total wealth equivalent to about 25 days of income. People who increased their math skills
by one standard deviation (1.5 points) saw their total wealth increase by approximately 17%
above the mean wealth in the sample. Having advanced math skills was associated with an
increase in total wealth equivalent to about 150 days of income. These results are possibly
conservative, considering the higher estimates when using instrumental variables. We found
no confirmation for an earlier study among four different native Amazonian groups in which
the authors found that math skills were associated with 13.5% higher monetary earnings
(Godoy, Karlan, et al., 2005). The difference in results may be explained because the
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previous study included four diverse Amazonian groups (Mojeño, Chiquitano, Yuracaré, and
Tsimane’), with only about 10% of the sample being Tsimane’.

The results also partially support our second hypothesis that math skills are associated with
better nutritional status and perceived health. An increase in math skills was associated with
a marginal increase in own BMI, and a decrease in the number of reported episodes of
negative emotions. We only found results for child health when analyzing threshold effects.
Our findings suggest three plausible pathways for why math skills might be associated with
improved nutritional status and perceived child health. If Tsimane’ math skills are associated
with more wealth, math skills may indirectly contribute to better nutritional status by, for
example, allowing households to smooth consumption in the face of income shocks. The
association between wealth and nutritional status is consistent with previous findings among
the Tsimane’ (Godoy, Reyes-Garcia, Vadez, Leonard, & Huanca, 2005). Another path might
be related to the relation between math skills and modern medicine. Household heads’ math
skills were significantly associated with a lower probability of reporting child illnesses and
symptoms of illnesses. Tsimane’ draw on different sources of medicinal knowledge. If
Tsimane’ who have math skills are also more open to the outside world and have more
access to outside knowledge, including modern health treatments, we would expect them to
be healthier. Third, health might have affected the participants’ math skills if, for instance, a
participant’s negative emotions affected that person’s test scores. This is less likely in the
case of child health, but might still be the case as the child’s health is reported by her or his
principal caretaker.

Last, we found no confirmation that math skills have larger associations with outcomes for
people with a stronger foothold in the market economy. The interactions between math and
Spanish skills, and between math and distance to the nearest village or road, were never
significantly different from zero, except for Spanish and math skills in the child morbidity,
which is plausible if knowing Spanish and having math skills is an indicator of being more
acculturated. The private ownership of skills might not be as important in taking advantage
of market opportunities, as opportunities get diluted in the group because of prevailing
sharing and reciprocity norms.

In sum, when we examine the associations between math skills and market and non-market
outcomes in a highly autarkic setting with a limited labor market and without confounders
that plague estimates in industrial nations, we found that math skills bore a positive
association with market, and total wealth, and a negative association with reported negative
emotions and child reported morbidity. These findings are in broad accord with the results of
studies from industrial nations.
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Figure 1.
Formal math skills among Tsimane’ adults (≥16 years old) at baseline (2008), by sex
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Figure 2.
Formal math skills among Tsimane’ adults (≥16 years old) by schooling and fluency in
Spanish (2008–2009)
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Figure 3.
Change in scores of math test among Tsimane’ adults (≥16 years old) between 2008 and
2009, by level of schooling
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