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Abstract

This paper conducts a pre-registered study aimed to compare binary and

continuous set of responses in questionnaires. Binary responses consist of

two possible opposed responses (Yes/No). Continuous are numerical, where

respondents can indicate an answer in a 0 to 10 horizontal blind line. We

study whether binary and continuous feasible sets of responses yield to the

same outcome (distribution) and the same cost (duration in minutes). We

collect data from 360 households in Honduras who were randomly assigned

to Yes/No questions or given a slider (visual scaling 0-10) to mark their

responses, therefore, we provide causal evidence. We find that respondents

are 13% more likely to say “Yes” and spend 2.1 minutes less in the binary

setting. Besides, we find that most of the differences between binary and

continuous settings arise from questions which include negative wording.
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Introduction

When dealing with opinion surveys, question design is a key aspect to obtain

the desired level of detailed information and to avoid difficulties in expressing

opinions. Both, capture the true response of the subject and avoid any bias

from the design are of utmost importance. Therefore, the type of question

used in a survey is crucial and will depend on the aim of the researcher.

The literature on survey design, and more specifically, the choice of the

response format, offers a wide range of typology of questions to evaluate the

degree of agreement with an issue [1; 2; 3; 4; 5]. Agree-disagree scales are

used to obtain the level of agreement with an issue [6]. If the scale options

directly refer to the issue under evaluation, item-specific scales are then rec-

ommended [7; 8]. In social sciences, dichotomous scales (binary responses),

in which two responses with opposed directions are offered (typically Yes

or No) are widely spread when the goal is to evaluate the direction of the

answer (agreeing or disagreeing with an issue). This type of questions are

very clear in meaning. There is considerable consensus on the meanings of

the options [9] and they are easy for the respondents to understand. They

also imply low costs and low time for both the researcher and the respondent

[10]. In addition, in case of factual questions it has been showed that people

correctly answer binary questions more often when the correct answer is

”Yes” [3]. This format also requires less interpretative efforts compared to

longer ones [9]. However, the lack of neutral responses may alter the results.

It may lead to acquiescence bias, which is the tendency for a respondent

to agree with a statement without considering the content of the item or
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to please the researcher [11; 12; 13; 3]. Moreover, it could be problematic

for respondents with neutral attitudes because of the lack of accurate map-

ping between moderate responses and the dichotomous options offered. As

a result, it would require a major cognitive effort [14; 9; 15].

Continuous rating scales allow the researcher to obtain the exact level of

agreement with certain issue. When continuous rating scales are numerical,

respondents can indicate an option in a horizontal line, marking precise

numbers which express the exact level of agreement for an issue with respect

to a maximum number, usually 10 or 100. The use of this metric scale allows

subjects to easily transform their opinions, whether extreme or mild, into

replies, reducing distortion [16]. Nevertheless, point meanings may become

less clear as the respondent cannot differentiate between one number and

the other [9].

When choosing among binary and continuous rating scales, it is impor-

tant to evaluate the advantages and disadvantages of each type of question.

In terms of statistic evaluation, continuous scales allow a wider range of pro-

cedures [17]. Regarding survey length and complexity, continuous scales re-

quire more time to explain the set of possible answers and to think about its

conversion into numbers, implying higher reasoning costs [16; 10]. However,

compared to binary responses, continuous set of feasible answers provide

better quality of information [9]. In binary scales, where respondents have

to convert mild responses into Yes-No answers, the respondent is forced to

make computations to transform their opinion in the middle to an extreme

answer, resulting in an inaccurate choice, which consequently may manifest

a higher level of agreement that would not be reached if middle responses

were available (i.e., acquiescence or satisficing [13; 3]). Moreover, binary

scales do not allow for nuance in respondents’ answers or to study respon-

dents’ expectations at an individual level. Therefore, if respondents have

problems in computing their mild thoughts into extreme responses, biases

arise.

This study investigates the extent to which the use of binary and contin-

uous scales yields different results. Specifically, we study if the probability of

agreement with a statement is the same when using binary and continuous
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set of responses. To do so, we conduct a field experiment in Honduras with

360 randomly selected participants. Following a random assignment, half of

the participants were assigned to the binary treatment, in which subjects

has to respond Yes or No. The other half were assigned to the continuous

treatment, in which they had to answer the same questions but with a dif-

ferent set of responses. Specifically, subjects in the continuous treatment

indicate the level of agreement with an statement using a slider with a 0

to 10 scale. To compare replies among treatments, we discretize continuous

answers. We assign the binary option ”No” if the option indicated is below

5. Those who claim to agree by more than 5 are assigned to the binary op-

tion “Yes”. In case the option indicated is 5, the answer is randomly assign

to “Yes” and “No”. Additionally, we study whether question wording such

as the use of negative words (e.g., no, anything) or prescriptive expressions

(e.g., act as, take care of, limit activities) has also an effect on the probability

of agreement. We also analyze the differences in terms of survey length.

We find that respondents are more likely to say “Yes” in the binary

setting compared to the continuous setting. In particular, the probability

of answering “Yes” is 2.3 times higher when asking in binary instead of

continuous. Regarding the survey length, binary questionnaires took 2.1

minutes less, which implies on average a reduction of 41% with respect to

continuous questionnaires. Our results hold when excluding males from the

sample and those subjects with lower cognitive abilities.

We extend the analysis to the wording of the questions. The literature

has shown that question wording also plays an important role in acquir-

ing accurate responses. Negative wording has been defined as a question

in which disagreement would be a positive answer [12]. Negative wording

is usually introduced in surveys to avoid fatigue throughout the question-

naire, acquiescence [18; 19; 12] and to avoid respondents choosing the same

answer [20]. Nevertheless, [12; 21; 22], among others, raise the attention

to the additional processing effort that negative questions imply, overall in

binary sets, where the respondent have to decide to agree or disagree with

a question that includes negation, what may generate confusion (see [23]).

In the same line, our data show that when using negative wording in ques-

4



tions, the probability of agreement jumps to 41% in binary sets compared

to continuous.

Results I: Aggregate data

We start showing results of the behavior of participants along the entire ex-

periment. Recall that every participant replied to 30 questions in a random

order (52% starting from block A, and 48% starting from block E ). Figure 1

shows the average number of answers “Yes”, along with the average time (in

minutes) respondents spent on the entire questionnaire in both, continuous

and binary answers.

Figure 1: Binary vs. Continuous Settings. On the left: Average number
of times the subjects agree throughout the questionnaire. On the right:
Response time in minutes. Sample: All.
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We observe that the probability of agreement with the survey question

is higher when asking in binary, and that the average time in the binary

setting is lower. Table 1 shows the regression analysis. Model 1 does not

include controls. Model 2 includes controls for age, gender, and ethnic.

Model 3 includes controls for age, gender, ethnic, school, sufficient income,

having a daughter, education, and the order of the questions in the survey.

In addition, after controlling for these characteristics, the difference between

binary and continuous is statistically significant at the 1 % level (Table 1).

It is important to recall that subjects were assigned to treatments ran-

domly. Hence our results imply causality. Therefore, we conclude that:

Result 1: Binary settings produce higher shares of Yes.

Result 2: Continuous settings are more time consuming.

Before moving to question by question data we want to explore whether

Result 1 and Result 2 are robust to certain variations. First, we remove the

few males in the sample. Second, we remove those subjects facing problems

with probabilities.

First, we consider only women in the sample (87%) and repeat the same

exercise in order to check whether these results are driven by the very few

men in the sample (13%).

Figure 2a repeats previous Figure 1 using the restricted sample of women

only. Table 1 (middle) repeats the regression analysis for the sub-sample of

women. Results are similar than when considering the whole sample. Then,

our results are not driven by men. Therefore, Results 1 and 2 are confirmed

for women.

Now, we focus on respondents’ cognitive abilities. We want to see

whether Result 1 and Result 2 hold once we consider that subjects may

face problems when are asked about probabilities and expectations

Figure 2b reflects the same than Figure 1 for those individuals who show

medium or high ability according to the extension of [24] developed by [25].

Then, we conclude that Results 1 and 2 are not driven by the respondents’

cognitive abilities.
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In conclusion, the use of binary (instead of continuous) set of responses

make subjects respond more “Yes” (or less “No”) and complete the survey

much faster. These results are robust to excluding men and low ability

respondents.

Figure 2: Binary vs. Continuous Settings. On the left: Average number
of times the subjects answer agree throughout the questionnaire. On the
right: Response time in minutes. a) women, b) low ability.
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Table 1: Binary vs. Continuous Set of Responses. The effect of the set of responses (aggregate level).

Model (1) Model (2) Model (3) Model (1’) Model (2’) Model (3’)
Outcome: Aggregate Number of “Yes” Time (min)

Sample: All

Binary 2.317*** 2.333*** 2.297*** -2.159*** -2.127*** -2.120***
(0.459) (0.458) (0.284) (0.238) (0.230) (0.169)

Dep. Var (Mean) 17.66 17.66 17.66 5.11 5.11 5.11
Observations 353 353 353 338 338 338
R-squared 0.069 0.076 0.131 0.201 0.217 0.291

Sample: Women

Binary 2.253*** 2.255*** 2.166*** -1.991*** -2.007*** -2.030***
(0.486) (0.488) (0.383) (0.225) (0.226) (0.276)

Dep. Var (Mean) 17.72 17.72 17.72 4.97 4.97 4.97
Observations 306 306 306 295 295 295
R-squared 0.068 0.075 0.150 0.218 0.224 0.319

Sample: Medium/ High Ability

Binary 2.534*** 2.569*** 2.488*** -2.486*** -2.407*** -2.352***
(0.544) (0.551) (0.327) (0.291) (0.278) (0.180)

Dep. Var (Mean) 17.56 17.56 17.56 5.18 5.18 5.18
Observations 249 249 249 242 242 242
R-squared 0.082 0.088 0.169 0.243 0.267 0.354

Note: The dependent variable is a dummy equal one if agree with the survey question. The table reports the estimated
coefficients for a dummy variable equal one if binary set of responses. Model (1) without controls. Model (2) includes controls
for age, gender, and ethnic. Model (3) includes controls for age, gender, ethnic, school, sufficient income, have a daughter,
education, and the order of the questions in the survey. Clustered standard error by school in Model 3.
Robust standard error in parenthesis.
***p<0.01, **p<0.05, *p<0.1.
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Results II: Question by question

Figure 3 shows the average number of “Yes” (and “No”) question by ques-

tion. It shows that Result 1 (higher number of “Yes” when asking in binary)

does not hold for every single question. Indeed we see that many items are

almost identical in binary or continuous.

In particular, we find that 10 out of 30 questions are different and most

importantly the direction of the difference is always the same (see Model 3

in Table S7, p < 0.05). That is, from the ten questions that report different

numbers of “Yes”, all of them report higher probability of agreeing with

the survey question when asking in binary instead of in continuous. This

difference is statistically significant at a 0.05 level.

Result 3: In 63% of the cases there are not differences between binary and con-

tinuous settings. In the other cases, the differences are always in the

same direction (positive) as in Result 1.

For sake of completeness we repeat the analysis for women only and for

the sub-sample of subjects who passed the cognitive test. Results remain in

the same direction (Table S8).

Our results also hold when we remove those individuals responding the

neutral option 5 (see Table S9) or when we consider as a cut-off the value of 7

(see Table S10). We selected this value since it is the minimum qualification

to pass exams at school in Honduras (over a total of 10) [26] and it could

be considered as a turning point between agreement and disagreement.
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Figure 3: Binary vs. Continuous Settings. Item by item.
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The impact of wording

We next explore the role of question wording in explaining Results 3. To

do this, we distinguish three types of question: negative, prescriptive, and

other. Negative refers to questions which include words like “no” or ”not”.

Prescriptive refers to those questions that include words like “have to” or

”must be”. Other questions refer to those questions that cannot be classified

as negative or prescriptive. Negative questions are the questions SQ5 in

Panel A, SQ5 in Panel B, SQ5 in Panel C, SQ1, SQ4, SQ5 in Panel D, SQ5

in Panel E, and SQ5 in Panel F. Prescriptive questions are the questions

SQ2-SQ4 in Panel B.

First, we analyze the differences at the aggregate level when asking in

binary and continuous for each group of questions (negative, prescriptive,

and other). That is, we compare the total number of “Yes” that the subjects

respond in binary and continuous. We start with the whole sample. Table S4

reports the average difference in the number of “Yes” when asking in binary

instead of continuous for each group of questions. Regarding the group of

negative questions, those who answered binary questionnaires said “Yes” 1.4

times (or 41%) more than those who answered the continuous questionnaires.

The average number of “Yes” is also higher in binary when considering

the group of other questions (1.02 times or 8.43%). The difference is not

statistically significant when considering the group of prescriptive questions.

Result 4: The probability of agreeing with the survey question is higher when

using binary set of responses and negative wording (41%).

We repeat our analysis for women and removing those subjects with low

ability according to the results obtained from [24] (see Table S4 middle and

bottom) and Result 4 is confirmed.

Discussion

We investigate how answers change when questions are asked using binary

Yes-No answers or by offering a continuous rating scale.
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Using data from 360 households in Honduras where subjects were ran-

domly assigned to treatments this paper provides causal evidence regarding

differences in the probability of agreement and the time length of the ques-

tionnaire. We also provide non-causal evidence of the impact of negative

wording.

We compare binary and continuous responses by discretizing the contin-

uous variable, collapsing values into 0 (“No”) and 1 (“Yes”) answers. That

is, those which indicates an option below 5 are assigned to 0, while those in-

dicating more than 5 were assigned to 1. Thus, those answering the neutral

option 5, are randomly assigned either to 0 or 1.

Our first result shows that, on average, the probability of agreement

is 13% higher in binary sets compared to continuous sets. The fact that

the binary setting yields to higher agreement rates is not new since this

typology of questions is affected by acquiescence, the tendency to agree

with the question without considering the content of the item (see [13; 3]).

Second, we control for the length of the interviews and, as expected, Re-

sult 2 shows that continuous settings require more time than binary settings.

Specifically, opting for Yes-No responses reduced the average length of the

survey in 2.1 minutes, which implies a reduction of 41.5%. This result is also

expected given the wider range of options offered to the respondents, which

may need more time to accurately map their opinion in a 0 to 10 interval.

Furthermore, the use of the slider to collect answers is also time consuming.

This is in line with [16; 10], that declared longer completion times by us-

ing sliders. Sliders are more engaging than other visual scales [27; 28], and

increase the tie and effort needed to provide an answer [15]. Sliders also

allow respondents to communicate exact values and its use simultaneously

convey the respondent how precise the expected answer should be [29]. In

addition to the longer completion times, there are other challenges to tackle,

such as how to handle the starting position of the marker [30; 17], or the

inclusion or not of anchors and labels [31; 17]. The manipulation of sliders

by enumerators remove all these difficulties, explaining respondents how to

use it properly, and avoiding issues with incomplete data or with the slider

bar movement and interpretation [30].
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To check whether Results 1 and 2 are robust, we analyze the probability

of agreement focusing on two particular sub-samples: women and consid-

ering respondents’ ability. When we consider only women in the sample,

which accounts for 87% of the sample, we find similar results, being the

probability of agreement 2.1 times higher in binary compared to continuous

sets. The length of the questionnaire is also 2 minutes shorter using binary

questions for this sub-sample. Hence, the probability of agreement and the

time length differences between binary and continuous set of responses are

not driven by men.

Additionally, we consider respondents’ ability using an extension of [24]

(see also [25]). We find that 71% of the sample responded correctly to these

questions. Using this sub-sample, we test our data and find similar results:

high ability respondents require on average 2.3 minutes less when using a

binary rather than a continuous questionnaire, which implies a reduction

of 45%, 2pp less compared to the whole sample. We also find that the

probability of agreement is higher in binary sets compared to continuous

sets. Specifically, respondents answer “Yes” 2.4 times more (or 14.1%) in

binary sets. [13; 3].

Third, we also estimate the differences of responses for every single ques-

tion. Result 3 shows that 37% of total questions present significant differ-

ences between binary and continuous sets, showing in all cases higher agree-

ment in the binary setting. These results hold when we only consider women

and when we take the high-ability respondents’ sub-sample. To go a step

further, we analyze whether the role of question wording has an effect in

our results. In particular, we distinguish negative wording questions, which

include negative adverbs in the sentence. Specifically, 8 out of 30 questions

include negative words, from which 7 of them show significant differences

when we compare the binary and the continuous treatment. This specific

group of questions report 41% more agreement in binary than in contin-

uous sets. The group of questions classified as “other” also report 8.43%

more agreement in binary than in continuous sets. However, the group of

questions with prescriptive words show no differences.
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Concluding remarks

This paper tests whether asking questions using binary or continuous sets

provide different responses. To do so, we design a quasi-experimental sur-

vey where subjects were randomly assigned to the binary or continuous

treatment, hence we provide here causal evidence. The experiment was con-

ducted in Honduras where 360 participants were randomly selected. At the

aggregate level, we find that subjects are more likely to say “Yes” in the

binary setting (Result 1). We also find that subjects in the binary treat-

ment spend 41.5% less time to respond the whole questionnaire (Result 2).

Thus, continuous set of responses comes at a higher cost. We test whether

both results still hold when the sample is only composed by women (87%

of the sample) and results are similar. We also test whether results remain

constant when we control for cognitive abilities. The proportion of subjects

classified as low ability is 29%. Results removing this subgroup of partic-

ipants are similar to the ones obtained using the whole sample. Then we

estimate the difference between binary and continuous treatment question

by question. We find two relevant results. First, the differences between

binary and continuous sets do not occur in every single question but in 37%

of them. However, the difference between binary and continuous always goes

in the same direction. That is, the probability of agreeing with the survey

question is higher when using binary set of responses instead of continuous.

Finally, we analyze the impact of question wording. To that end, we dif-

ferentiate questions with negative, prescriptive and other wording. We find

that the negative wording makes subjects increase the probability of answer

“Yes” in a 41%. We find no differences between binary and continuous when

using prescriptive wording; in sum, our paper provides causal evidence of the

difference between binary and continuous set of responses. We find that the

type of answer is important and could yield different results. In addition,

question wording could play an important role in explaining its results.
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Methods

Protocol

The experiment took place in Santa Rosa de Copán (Honduras) between

May 1 and 14, 2019. It was conducted by a consultancy firm (PILARH) in

four districts (Osorio, El Carmen, Prado Alto and Santa Teresa) in which 360

households were randomly selected based on the eligibility criterion of having

a child between 6 and 9 years old in one of the 12 selected schools, being

their relatives over 18 years old, the ones interviewed. The selected schoold

are: Divina Providencia, Jerónico J. Reina, Jesús Banegas Menbreño, Jorge

Portillo, José Cecilio del Valle, José Maŕıa Medina, Los Ángeles, Manuel

Bonilla, Membreño, San Antonio, San José and Santo Domingo Savio. The

entire experiment consisted of four experimental tasks and a questionnaire,

which was always placed at the end. This study is entirely based on the

questionnaire.

The experiment was conducted by enumerators who were specifically

trained for the field work. Enumerators were in charge of reading and ex-

plaining the instructions, thus avoiding self-management. They received a

list of households they had to visit. The random allocation of households to

treatments was done prior to the visit of the communities and the enumer-

ators did not have any influence on such selection. Enumerators conducted

all face-to-face interviews in the households of the participants. Question-

naire was paper-based. It consisted on 30 questions about menstruation

and sexual and reproductive rights. It was divided into 6 blocks (A-F) of 5

items each. The original questionnaire in Spanish and the translated ques-

tionnaire in English are in the Supporting Information sections S1 and S2,

respectively. Only one experimental subject was interviewed per household.

Ethics and pre-registration

This study was approved by the Ethics Committee of Universidad Loyola

Andalućıa and was conducted according to the principles expressed in the

Declaration of Helsinki. All participants signed an informed consent prior to
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participate. The field study was pre-registered in April 15, 2019 and made

public in April 25, 2019 in: https://aspredicted.org/ps766.pdf.

Design

To assess the effect of binary versus continuous set of responses in a ques-

tionnaire, subjects were randomly allocated to 2 × 2 treatments (between-

subjects): {B,C}×{Order1, Order2}.

• {B, C} refers to binary and continuous set of responses, respectively.

The binary set of responses corresponds to the case in which the set

of possible answers are limited to “Yes” or “No” (i.e., dichotomous

question). The continuous set of responses allow subjects to indicate

an option within a given interval. Specifically, enumerators capture

respondents’ answers using sliders, which include a 0-to-10 point range

and are partially labeled, only indicating the extreme points (0 and

10). Respondents can drag the marker and drop it to a desired location

in the horizontal line. Figure 4 shows the slider. Respondents see the

front side of the slider (panel A). At the same time, the enumerator

observes the back side (panel B).

• {Order1, Order2} refers to the order in which the 30 questions (orga-

nized in 6 blocks of 5 items each) were presented. 52% of the partici-

pants started by blocks A, B, C (and then D, E, F) while the remaining

48% started by blocks D, E, F and then A, B, C. Within each block,

the order of the items does not change.

We also are interested in comparing the time expended when using binary

instead of continuous set of responses. To that end, we recorded the time (in

minutes and seconds) devoted to complete the whole questionnaire by each

participant (note that, given the paper-based nature of the questionnaire,

we could only account for the time of the whole questionnaire, not question

by question). Finally, to account for respondents’ ability, we make use of

an extension of [24] developed by [25]. This test consist of several questions

16



Panel A. Respondents view of the slider (front side).

Panel B. Enumerator view of the slider (back side).

Figure 4: Slider

that allow us to test whether respondents are able to deal with probabilities

(See Supporting Information S3 for further discussion on this point).

Sample

The total sample consists of 353 subjects. However, 7 of them did not answer

all questions. Table S5 presents descriptive statistics of the key variables in

our analysis. All the subjects surveyed were residents in Honduras at the

time of the survey and had a child between 6 and 9 years old in one of the

12 schools considered (see Table S6 for further information). The average

age of the participants is 34 years. They were mostly women (87%) with

secondary or less than secondary education, and with a daughter living at

home (65%). Most of the individuals have not a particular ethnicity (70%),

and 29% are low ability (see S3 for more details about measuring ability).

In addition, 77% of the individuals in the sample indicate that they have

enough money to feed their children.

All the subjects answered the same questionnaire with only one differ-

ence, the type of answer (binary vs continuous). 52% of the participants
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answered binary questions (Yes/No questions), and the remaining 48% an-

swered continuous questions.

The average number of times that the subjects answered “Yes” is higher

in binary questionnaires (see standarization below). In addition, the re-

sponse time in binary answers is lower (about 2 minutes per questionnaire

less).

Finally, we provide the balance of the randomization across treatments

in our experiment (Table S5, column 6). Our sample is balanced in all the

individual characteristics (age, ethnicity, sufficient income, ability, questions

order, and education) except gender (p = 0.008) and marginal differences in

secondary education.

Standarization

In order to analyze whether individuals respond differently to the same

question depending on whether it is asked in binary (Yes/No, where 1 means

Yes and 0 means No) or continuous (scale from 0 to 10, from disagree to

agree), we need the responses to the two types of questionnaires (binary and

continuous) to be comparable. Following the existing literature [32; 33], we

discretize the continuous responses, and then we compare them with the

binary responses.

Let r ∈ [0, 10] be the set of feasible answers for the continuous question-

naire. We generate the following binary variable, d.

d =































0, if r < 5

1, if r > 5

0, with prob = 0.5 if r = 5

1, with prob = 0.5 if r = 5

If the individual claims to agree with a statement by indicating more

than 5 (r > 5), the binary equivalent is “Yes” and it is assigned to 1. In

case of being less than 5 (r < 5), the equivalent is ”No”, and it is assigned

to 0. Finally, if the individual indicates the neutral response 5 (r = 5), we
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randomly assign the answers to 0 or 1.

We opt for splitting 5 answers as it represents the mean point in the

continuous set. Using the slider instead of a “Yes/No” question, we can

measure the intensity of an opinion. Similarly to our case, the well-known

Likert scale questions [34] also measure this intensity. The original 5-point

Likert scale questions use the mean value to indicate ”neither agree nor

disagree”, values above the mean indicate agreement with the statement,

and values below the mean indicate disagreement with the statement [35].

Following a similar reasoning and using our continuous questionnaire, we

assume that: (1) when the answer is greater than 5, it means agreement

with the survey question; (2) when the answer is less than 5, it means

disagreement with the survey question; (3) when the answer is equal to 5,

it means neither agree nor disagree. Then, as a result, when the individual

answers 5, we randomly assign him/her to “Yes” or “No”.
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