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1. Introduction

This guide is intended to assist in the presentation of information at the Institute for Research
in Education (INIE) of the Universidad de Costa Rica . The main purpose is to achieve a standard model
as well as to unify the formats to elaborate tables, graphs, maps, infographics and textual description
related to statistical information. In addition, is a support guide for those authors responsible to
prepare documents related to the Registered projects partial and Final reports of the Institute and

the scientific articles disseminated in the Electronic Journal of Investigative News in Education.

For presentation of some aspects, reference should be elaborated according to the

Publications Manual of the American Psychological Association (APA).

2. Basic definitions

Table: This is a tool to help to summarize the data keeping an organized model, which is
presented through rows and columns. The table should facilitate the understanding, interpretation

and dissemination of the data.

Statistical graphic: This is a tool that helps the visual representation of statistical data to
facilitate its understanding . There are different types of graphs, which are used depending on the

type of variables (INEC, 2016).

Percentage: Represents the magnitude of a proportion. Mathematically, this is the
relationship established between the frequency of elements or events of a set, divided by the total of
elements that make up the set multiplied by 100. This is represented by the symbol %.

3. Elements for presenting information

According to APA, there are two ways to name the elements to present informationin a

document, they are named as Tables and Figures. Tables refer to information represented in the
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form of columns and rows. The figures include graphics, diagrams, schematics, thematic maps,

concept maps, photographs, images, among others.

The scientific articles published in the electronic Journal of Investigative News in Education,

should preferably contain a maximum of fifteen (15) elements, this counting the tables and figures.

In particular, it is recommended to prioritize a single information representation tool (do not

use several types for the same analysis).

3.1 Tables

In general, the following information should be considered for the development or

construction of tables:

a. Sort the rows and columns by some criteria or variable (if possible).

b. Include total or averages when required.

¢. Use rounding to a decimal or two. All figures in the table must have the same number of decimals.
d. Use a space as a thousands separator.

e. Use a comma or period as a decimal separator, the selected separator must be unified throughout
the table and in the document.

f. Justify the margin of the numerical values in the table to the right of the column.

g. Try not to leave cells without any content or empty.

3.1.1 Elements of a table

For the elaboration of tables, the following elements must be considered (see Table 1):

Table number: The table must be identified with Arabic numerals. The enumeration of the

tables of the document must be consecutive. Preferably, placed on top and centered.
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Title: This describes the contents of the table, which must indicate the geographical space
and the period to which the information or the set of statistical data refers. It is recommended for the

structure of the table to answer the following questions:

« What?: Variables, indicators, characteristics or sample information.

« How?: It refers to the order in which the information is presented. The use of the words “by” and

n i

“according to”is recommended. Example: “by region’, “according to department”.

« Where?: Location or geographical coverage corresponding to the information.

« When?: It refers to the period of time covered by the information.

The title should be placed at the top of the table and centered.

«Notes: Are used to clarify the general information in the table. They are usually
placed bellow the title in parentheses. Only one note should appear per table, which should contain
all the necessary clarifications and indications. Commonly, the notes are used to detail the unit of

measurement of the data.

Data matrix header: Refers to the set of concepts trouhg which the variables will be
presented in the clasified table . This should contain only the most important groupings, and should
correspond to the “how?” That accompanies the title, that is, the “for” and “according” the mentioned

above.

Body or matrix of the table: This part of the table refers to the “What?” of the title. In this
section the numerical data corresponding to the concepts presented in the matrix heading are
placed. In the body of the table the figures or data are destined, which are going to be sorted by

means of rows and columns, from top to bottom and from left to right.

Table footer: It is placed at the bottom, contains the calls and the source. It is used to write
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down those clarifications about the information for a better interpretation.

Calls: This is the specific information that was used in the table, it is used in order to make
particular clarifications. More than one call can be used, each must be placed according to the
order in which the table is read. In addition, it must be preceded by the notes and proceeded by the

sources.

Source: Its purpose is to grant credit to the entity responsible for producing the information. If
this is the case, the name of the document where the information was obtained and the year when it

was published should be mentioned, so that the user has the possibility to find the original source.

In case of own elaboration, it is suggested for you to indicate it and to mention the source
of the data with its respective year of elaboration. It is recommended to follow the APA format to

specify the reference.
Example of a table.

Ndmero de tabla —[ Tabla 1

Titulo —[ Costa Rica: Matricula inicial de estudiantes en centros educativos de colegios por zona

segun aiio en curso, 2016.
(valores nominales y relativos) == Nota preliminar

Aiio en cursol/ Zona Total Zona Total ]—Encabezado
Urbano Rural Urbano Rural
[ Sétimo 70 595 22 049 92 644 76,2 23,8 100,0
Octavo 56 480 17 894 74 374 75,9 24,1 100,0
2‘::2:::2 Noveno 47 635 14412 62 047 76, 8 23,2 100,0
dela | Décimo 55183 16 577 71 760 76,9 23,1 100,0
tabla Undécimo 42 449 12071 54520 77,9 22,1 100,0
Duodécimo 10 887 3592 14 479 75,2 24,8 100,0
. Total 283 229 86 595 369 824 76, 6 23,4 100,0
1/ El duodécimo aiio unicamente se brinda en colegios de rama técnica. @ Llamada
Fuente: Elaboracion propia, con informacion del Departamento de Analisis Estadistico del Ministerio de Educacion Pie de
Publica de Costa Rica, 2017. €= Fuente tabla
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3.2. Figures
3.2.1 Graphics

The graphics should be named as Figures in the document. Regarding to its preparation, the

following should be considered:

a. The axes must be properly identified (names and units).

b. All categories in the legend must be clearly identified. If some of the categories of a variable
have very small percentages, consider grouping categories.

¢. Do not use 3D format.

d. The dimensions of the graphics must have an adequate size which allows their reading and

understanding. You can include figures in the chart.

3.2.2 Elements of the graphic

For the elaboration of graphics, the following elements must be considered (see Figure 1):
Figure number (graphic): Help to identify the graphic. If there is more than one graphic or figure in
the document ,the enumeration must be consecutive. Use Arabic numerals for enumeration.

Title: It is used to show the variables and characteristics contained.
It must be clear, brief and organized. It must always be below the number of the graph, with bold
letters.
It is recommended for the title to answer the following questions:

« What ?: Main characteristics that you want to show.

« How ?: Refers to the way information is displayed, especially in the types of graphics that use the “x”

ugn

axis and the “y” axis. The axis of values is presided over by the preposition “by” and the axis of

categories is preceded by the preposition “according”.

» Where ?: Place to which the information corresponds.

« When ?: Refers to the time period covered by the information.
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Moreover, the title is placed at the top of the graph and centered.

« Preliminary note: They are used to make clarifications regarding to the graph.
They should be placed in parentheses below the title in a small font size. Use in order to clarify the

general information of the graph.

Costa Rica: Matricula inicial de estudiantes en colegios por sector segin sexo,
periodo 2014 —2016. o
(valores nominales) < Nota preliminar

o _
Titulo ej Sect j
itulo eje y mmpp Sector Privado u Mujeres L d
m Hombres eyenda
Subvencionado I

0 50000 100000 150000 200000 250000 300000 350000 400000 450000 500000
Titulo eje X ======Pp NGmero de estudiantes

Figura 1 < Ndmero de figura
Titulo —[

FUENTE mmmmp FUCHIE: Elaboracion propia, con informacion del Departamento de Anélisis Estadistico del Ministerio de Educacion Publica
de Costa Rica, 2017.

Graphic body

« Incorporate, in the axes, the titles of the data shown (except pie and radial graphs).
« Legend: This is the description of the symbology used, be it by colors or plot used in the

graphic to differentiate the categories to which the statistical data refer.

GUIDELINES FOR PRESENTING DATA AND INFORMATION STATISTIC OF

THE RESEARCH INSTITUTE IN EDUCATION




Foot of the chart: It is placed at the bottom of the chart, it contains: calls or notes and the
source. It is used to write down those clarifications about the information for a better interpretation

by the reader, in addition they should be visible.

«Calls or notes: They are used to clarify some detail of the graph. It is possible to add

more than one call and these should always be placed before the source.

«Source: Its purpose is to grant credit to the entity responsible for producing the
information. It must contain the name of the document where the information was obtained and the

year when it was published, so that the user has the possibility to find the original source.

3.2.3 Body types
3.2.3.1 Bar body

Their bars can be horizontal or vertical, the graphics have two axes, the “x” axis and the “y”
axis. Depending on the graph, either horizontal or vertical, one of the axes will represent numerical
information, and the other one the study categories. The bars should be the same width, and the

spaces between the bars.

Horizontal bar chart: Used if working with qualitative or geographic variables. It is

recommended that the bars appear from greater to lesser according to the frequency or percentage.

Vertical bar graph: It is used if the variables are chronological or quantitative. In this case, the
“y"axis will contain the categories and on the “x” axis, the chronological or quantitative values. It is
recommended that the graph follow a chronological sequence, in order to facilitate its reading, and

the bars are the same color and thickness.
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3.2.3.2 100% bar chart or stacked bar chart:

It consists of a single bar, either horizontal or vertical, ranging from 0% to 100%, which
is divided into parts, where each corresponds to a category and its length depends on the
corresponding percentage of the total. Each of its categories must be identified with different colors

to achieve a better appreciation and understanding.

3.2.3.3 Pie chart

The pie chart, also called “pie,” consists on dividing a circle into sectors which surfaces are

proportional to the amounts corresponding to each category.
The categories must follow the order of the clock hands and will be organized according to
the magnitude of each of them. That is, the category with the highest percentage will be placed first

and so on until the last category placed is the one with the lowest percentage (see Figure 2).

If there are options such as: “Do not know”, “Other”,“Do not respond’, these should be placed

at the end of the graph.

As in the 100% bar graph, the categories must be in different colors and striking for a better

understanding of the data.
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Figura 2
Costa Rica: Distribucién porcentual de la matricula inicial de estudiantes en colegios
por sector en el afio 2016

@® Publico ® Privado ® Subvencionado

2%

2%

Fuente: Elaboraciéon propia, con informacién del Departamento de Analisis Estadistico del Ministerio de

Educacién Publica de Costa Rica, 2017.
3.2.3.4 Linear graphs
They are used in chronological series to show the relationship between two continuous
variables. Linear graphs cover or can be used for periods, such as minutes, hours, days, months,

quarters or years. The time series for each category must be identified with different colors to avoid

confusion between them (see Figure 3).
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Figura 3
Costa Rica: Coeficiente de permanencia aparente en centros educativos por afio segin nivel
educativo, periodo 2000 — 2016

81,7 819 815 822 823 829 835 834
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K] 451 _e—lylcdos
b
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S 200
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30,0
20,0
10,0
0,0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Afio

Fuente: Elaboracion propia, con informacion del Departamento de Analisis Estadistico del Ministerio de Educacion Piblica de Costa Rica, 2017.

3.3 Thematic maps

Thematic maps are tools that help the representation of the spatial distribution of statistical
data related to one or more subjects in a map of territorial division. It is recommended for the

representation of geographic data.
The thematic maps do not use the numeric representation of the variables under study, but,
rather, use symbols to show the classification found in categories or intervals. For the elaboration of

the thematic maps, different striking colors must be used in order to avoid confusion at the time of

the map visualization.

3.3.1 Elements of thematic maps

To prepare thematic maps, the following elements must be considered (see Figure 4):
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Figure number (map): It helps to identify the map. If there is more than one map or listed
in the document, the enumeration must be consecutive. Arabic numbers should be used in the

enumeration .

Map title: Must be short and concise. Shoul contain aspects such as the name of the region

and geographic subdivisions, in addition to the displayed information.

Preliminary note: Used to add map information that cannot be captured properly in it. It

must be placed under the title. They are generally used to specify the unit of measure being used.
Legend: Indicates what each key or symbol represents on the map.

Grid: It is used to show its precision in terms of latitudes and longitudes (Optional,

depends on information).

Figura4 <——— Numero de figura
Titulo Costa Rica: Nivel de la tasa de desercion por canton de la poblacion estudiantil de
centros de secundaria, afio 2013

Tasa de desercién

Baja (menos de 7%)
Media (De 7% a.menos de 11%) Leyenda

Alta (De 11% o mas)

Fuente: Elaboracion propia, con informacion del Departamento de Analisis Estadistico del Ministerio de Educacién

Fuente sep
Publica de Costa Rica, 2017.
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3.4 Infographics

Infographics are relatively a new tool that has revolutionized the presentation of data. This
consists on exposing the results and ideas of the information in an easy way in order to became
simple to understand for the reader.

To prepare the infographics, you must have knowledge in graphic design and specialized
software. An infographic must contain the most relevant information of the study or research, it
should not be saturated with information because this could confuse to the readers and thus lose
their objective, clarity.

3.4.1 Elements of an infographic

The following elements must be considered for the elaboration of infographics (Gonzélez,
2017):

Title: Indicates the theme of the infographic, must be concrete and concise.

Text: consists of a brief explanation for the understanding of infographics body.

Body: Explanatory graphic visual information is presented. It must contain the unit of

measurement of the data.
Source: Provides information related to the creation of the map, whether they are

bibliographic sources about where the data or information of the creator was collected, in case of

own elaboration.
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Seguidamente se ofrece el ejemplo de una infografia:

Tendencias y desafios de la educacion

Informacio'n infantil en ninos y ninas menores de tres

anos en Costa Rica

Sobre Q O

4 ®

La infografia es una manera de representar visualmente la informacion, pebe haberune, Cudguir programa ElEgq,
rala

o n 0 . - il
conformada por graficos, imagenes interactivas, mapas, fotografias wf{:,‘E\"é'i"Mndc \;‘\:“; g&‘l’l\;{;‘;‘l‘;m P co":':""‘l‘ensg no
lineas de tiempo, entre otros. Ademés es utilizado para transmitir una Samilas en el la nifiez menor de 8 SiesMatiygg
T TERTBEIT yleareltie i aue e e ey
firada '.!\‘3;\'\:““’ convencimiento y com- fropez
e mpal promiso de la famila, de a8 ariog yTor de
lo contrario es muy Miliag, Y Sus
diffcil su logro y
fectividad.

Titular: debe ser directo.

Texto: debe ser sucinto.
Cuerpo: viene a ser la esencia misma del cuadro
Fuente: indica de donde se ha obtenido la infor-

i~
|

macion
Crédito: senala al autor o autores del infografico

El cuadro gréfico debe ser ético, en su propésito de
mostrar un contenido objetivo y veraz, acorde con
la realidad. No se necesita llenar de elementos
visuales para hacer al grafico mas atractivo; "hay
que ser sencillo y econémico con los elementos” y
no distorsionar la informacion en un afan de ser
diferente.

En Costa Rica los servicios piblicos para la atencion integral del desarrollo de Ia nifiez menor
de tres anos se han concentrado en poblaciones que de aiguna manera muestran aigin ipo de
wulnerabilidad, tal es el caso de los GEN y CINAI donde la poblacion meta del programa la
constituyen nifios y nifias en condiciones de vulnerabilidad social y de salud. Esta realidad
contribuye a reproducir la ideologia dominante y las relaciones de poder de la sociedad
capitalista patriarcal, una vision que nvisibiliza a parte de la nifiez como agentes de derechos
y. ademas, seres pensantes, en contraposicion promueve personas dependientes y sujetas a
as decisiones de conveniencia economica y politica.

Un grafico es muy Gtil cuando el articulo presenta
informacion numérica y el lector se perderia en las
cifras al leer la historia. Igualmente, resulta mas
apropiado colocar un mapa, por ejemplo, que
estar describiendo con palabras la ubicacion de un

lugar. O cuando el articulo presenta informacion e e e oo o ranty
que se piensa visualmente.

poweredby

Coe @ : £ 21 Piktochort

@@ make informati

4, Presentation of results of statistical and mathematical material

For the presentation of the results, there must be a reference to the Publications

Manual of the American Psychological Association (APA).
4.1 Statistical tests
Related to the results report of the of the statistical tests, it is recommended to include
the corresponding information in order to the important aspects can be identified in the

performance of the hypothesis contrast, and thus corroborate the results. Table 2 details

aspects of some frequently used statistical tests.
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Table 2. Some statistical tests for the representation of statistical and mathematical
according to Publication Manual of APA

Test Description Example

Include in brackets the degree of
t Student freedom followed by statistic value t(177)=3.51, p<.001

and the p-value.

It is written with it’s degrees of
freedom and the sample size in
Chi-Squared _y
parentheses, the statistical value »2(1, N=90)=0.89, p<.05
with two decimal places and the

level of significance.

Test F Identify with degree of freedom,
F(2,177) = 6.30, p=.002

statistical value and p-value.

Source: Adapted from Publication Manual of the APA (2010 p.118).

To know how other tests are reported, it is recommended to read the documents found in the

following links:

+http://www.bryanburnham.net/wp-content/uploads/2014/01/Reporting-Statistics-in-APA-
Format.pdf

+https://depts.washington.edu/psych/files/writing_center/stats.pdf
+http://evc-cit.info/psych018/Reporting_Statistics.pdf

4.2 Statistical Abbreviations

In the interpretation of the statistical analyzes, abbreviations are used to detail the magnitudes
of the results obtained, therefore, using the correct abbreviations and symbols are relevant for an
adequate interpretation. Table 3 shows some frequently used abbreviations and symbols, likewise it is

suggested to consult the APA Publications Manual.
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Table 3. Statistical abbreviations and symbols, according to Publication Manual of the

APA
Abbs;e::zon / Definition
ANCOVA Analysis of covariance
ANOVA Analysis of variance
SD Standard deviation
MSE Mean square error
SE Standard error
df Degrees of freedom
f Frequency
Hy Null hypothesis
H, Alternative hypothesis
CI Confidence interval
n Number of cases (generally in a subsample)
N Total number of cases
M Sample mean, arithmetic average
Mdn Median
ns Not statistically significant
P Porcentage, percentile
R Multiple correlation

Coefficient of determination; measure of strength of
12 relationship; estimate of the Pearson product-moment
correlation squared

Iy Spearman rank order correlation

R Multiple correlation

R Multi'plf: correlation squared; measure of strength of
association

s Sample standard deviation

52 Sample variance

SS Sum of squares

Student’s t distribution, a statistical test based on the Student
t distribution; the sample values of the t-test statistic
Source: Adapted from Publication Manual of the APA (2010, pp.121-125).

t
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4.3 Some general recommendations

Regarding the symbols referring to parameters and statistics, lowercase Greek letters should be

used for the population mean p and population variance 2.

For the number of people of a total population, the letter “N” will be used in italics (italics) (N =

156) and to designate samples, lowercase “n” will be used in italics (n = 56).

When a software or statistical language provides a p or significance value of .000, it is
recommended to assign an infinitesimal magnitude or it is suggested to write p <0.0001. In addition, it
is recommended to read the pronouncement of the American Statistical Association (related to p-value,

which is available at this link http://www.amstat.org/asa/files/pdfs/P-ValueStatement.pdf)

For some statistical analyzes it is recommended to calculate some aspects such as confidence

intervals, effect size and present the coefficients of standardized models.

For relevant descriptive statistics, such as the mean and standard deviation, it is recommended to
write it as:“(M =54, SD = 10.35)".
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