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A B S T R A C T 

Objective

The purpose of this study was to validate the card game The Enigma of the Pyramid about healthy eating, using 
judges (expert) for the validation of content and design; and the target population (students from the 4th and 5th 
grades, aged 9-10 years) for the semantic validation (pilot test). 

Methods

The Item-Level Content Validity Index was used to verify the degree of agreement among the experts’ opinions, 
item by item; and the Scale Level Content Validity Index to determine the arithmetic mean of the proportion of 
items that receive judgments of “non-disagreement” by the judges. The item that obtained Item-Level Content 
Validity Index greater or equal to 0.80 and Scale Level Content Validity Index greater or equal to 0.90 was 
considered validated, which was the coeffi cient of validity. The binominal test was used to select the items that 
should be revised/modifi ed, using the p-value of ratio (reject H0 if p≤0.8). Items were validated at signifi cance 
level of ≤0.05.
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Results

Twenty-two judges and 12 schoolchildren participated in the study. Of the 23 items of the card game, nine were 
selected for review/modification, of which five were from the language component and four from the suitability 
component for the target population. 

Conclusion

Once the modifications were made, they were all approved by all participating students, making this educational 
tool on healthy eating habits available for use with the student population.

Keywords: Food and Nutrition Education. Health Education. Preschool Education.

R E S U M O 

Objetivo

O objetivo deste estudo foi validar o jogo de cartas “O Enigma da Pirâmide” sobre alimentação saudável, 
utilizando juízes “especialistas” na validação do conteúdo e aparência; e escolares do 4º e 5º ano do ensino 
fundamental, com idade entre nove e dez anos (“público alvo”) na validação semântica (teste piloto). 

Métodos

Utilizou-se o Índice de Validade de Conteúdo em Nível de Item para verificar a congruência de opinião dos 
juízes, item a item; e o Índice de Validade de Conteúdo em Nível de Escala para determinar à média aritmética 
da proporção dos itens que receberem avaliação de “não discordância” pelos juízes. Foi considerado aprovado 
na validação o item que obteve Índice de Validade de Conteúdo em Nível de Item maior ou igual a 0,80 e Índice 
de Validade de Conteúdo em Nível de Escala maior ou igual a 0,90, sendo estes os coeficientes de validade. Para 
selecionar os itens que deveriam ser revisados/modificados utilizou-se o teste binominal, através do valor p da 
proporção (rejeitando-se a H0 se o p≤0,8) – itens validados ao nível de significância ≤0,05. 

Resultados

Participaram do estudo 22 juízes e 12 escolares. Dos 23 itens que compõem o jogo de cartas, nove foram 
selecionados para revisão/modificação, sendo cinco do componente linguagem e quatro do componente 
adequação ao público-alvo. 

Conclusão

Realizadas as modificações, foram todas aprovadas, e por todos os alunos participantes, tornando essa 
ferramenta educativa sobre hábitos alimentares saudáveis disponível para uso nessa população estudantil.

Palavras-chave: Educação Alimentar e Nutricional. Educação em Saúde. Educação Pré-Escolar.

I N T R O D U C T I O N

Healthy eating habits in childhood are 
generally maintained by the adult, promoting 
an appropriate nutritional status for their 
organic needs [1]. Thus, several countries have 
developed food guides, using different graphic 
representations, according to the population to 
which it was directed (consumers, food industry, 
nutrition educators) [2,3]. 

During an intervention study in an 
elementary school it was found that the students’ 
knowledge and information about food and 
nutrition, before the educational intervention, 

were often vague, confused and inaccurate, 
and sometimes very close to the conceptions 
formally adopted in the family environment, 
in groups of friends and in the media, which 
do not always correspond to healthy eating 
behaviors [4]. It is within this context that the 
schools are considered a privileged environment 
for health education, and for this reason the 
Programa Saúde na Escola (PSE, School Health 
Program) was established in 2007, based on a 
joint-ministerial effort (Ministries of Health and 
Education), to promote health and prevention 
of diseases and other health problems, as well 
as actions related to healthy eating, which 
provide the students with the opportunity to make 
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healthier choices and to be protagonists of the 
process of their own health [5,6].

Precursor theorists of active methods of 
education (Piaget, Vigotsky, Elkonin, Huizinga, 
Dewey, Freinet, Froebel) have emphasized 
that ludic activities, such as games, provide 
greater learning, favor moments of relaxation, 
disinhibition, and promote greater socialization 
among students, becoming an important 
pedagogical tool, because it stimulates attention, 
concentration and interest in the content taught. 
Using games as a teaching-learning methodology 
is one strategy that results in greater educational 
achievement by making lessons dynamic and 
enjoyable [7]. 

It has been a challenge to implement 
actions that promote healthy eating habits in 
school children, due to the difficulties of parents 
and the school in offering healthy foods, which 
denotes the need of the educational process to 
be a permanent practice, extended to families 
and communities (schools and household), 
according to the ministerial recommendation 
in the PSE, for recognizing that encouraging 
changes in dietary habits should not be limited 
to the educational sector, but rather constitute 
an eminently intersectoral activity [4,6,8]. 

The use of technological resources that 
are easy to apply can contribute to the students’ 
education regarding their diet. Positive results 
have been observed, such as increasing the 
number of students eating morning meals and 
raw vegetables [4], and significant improvement 
in knowledge about healthy eating and 
acceptance of school meals in an intervention 
study with games [8]. Based on this assumption, 
the aim of the present study was to validate the 
content, design and semantics of an educational 
card game The Enigma of the Pyramid, to use it 
as a teaching-learning instrument about healthy 
eating.

M E T H O D S 

The card game The Enigma of the 
Pyramid on healthy eating was developed by 

psychoeducator Toniazzo [9], who authorized its 
use and allowed modifications, with subsequent 
validation, to adapt it to the objectives of this 
study, which is part of a PhD thesis of the 
Graduate Program in Nursing of the Universidade 
Federal de Pernambuco (UFPE, Federal University 
of Pernambuco). Judges were selected for 
validation of content and design, and the 
target audience from the 4th and 5th grades of 
elementary school, aged between nine and ten 
years, for semantic validation. The modifications 
were: the addition of 15 “challenge cards”, 
with questions about healthy eating; and 10 
“instruction cards”, with the theme advocated 
by the Ministry of Health [10]. The following 
criteria (Fhering model) were adopted to select 
the judges: experience in the theme “healthy 
eating”; and/or expertise in the development 
of ludic materials [11]. We used the Plataforma 
Lattes (Lattes Platform) for subject searching, 
using the keywords: “Nutrition Education AND 
Healthy Eating AND School” and “Healthy Eating 
AND School AND Educational Technology”, 
in the scientific production of the following 
professionals: nutritionists, nurses, pediatricians, 
pedagogues/educators and designers. The 
invitation to participate in the study was sent by 
email. The following documents were sent using 
Google Drive to those who agreed to participate: 
invitation letter; Informed Consent Term (ICT); 
questions related to the professional profile; 
and the card game The Enigma of the Pyramid. 
After the 30-day deadline, an additional 10 days 
was granted; if no replay was received within 
this period, the judge was replaced. In all, 30 
professionals were contacted. The number of 
judges for validation should range from six to 
twenty, with at least three specialists from each 
chosen area of knowledge [12]. For greater 
reliability, the sample of this study was calculated 
using the formula: n=Z2α.P.(1-P)/d2. (Zα=matched 
value corresponding to the confidence level 
(95%); p=rate of agreement among the judges 
(85%); d=acceptable proportion difference 
among specialists, i.e. the maximum permissible 
error rate (15%). Taking into account the above 
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recommendation regarding the number of three 
specialists per area of knowledge, the sample 
consisted of 22 judges (five nutritionists, five 
nurses, four pediatricians, four pedagogues/
educator and four designers). As none of the 
eight designers contacted responded to the 
invitation, the four vacancies in this category 
were filled by professionals from other categories 
who had experience in educational technology 
and/or in the field of game development. 
The final sample consisted of the following 
professionals: six nutritionists; six nurses; four 
pediatricians; and six pedagogues/educators. 
The Enigma of the Pyramid is composed of 23 
items: three to evaluate content, 12 to evaluate 
language, four to evaluate the design, and six 
to assess suitability to the target audience. A 
space was provided after each item for experts 
to indicate any changes or write in comments. 
The items were scored using the Likert Scale 
[12,13] with the following options: (i) positive 
ratings: strongly agree (two points), agree (one 
point); (ii) neutral assessment: neither agree 
nor disagree (zero points); (iii) negative ratings:  
disagree (minus one point) and strongly disagree 
(minus two points).

The degree of agreement among the 
experts’ opinions, item by item, was verified using 
the Item-Level Content Validity Index (I-CVI) [12-14]. 
The I-CVI values for an item is the proportion of 
judges who scored it positively or neutral (non-
disagreement). The average proportion (or level) 
of “non-disagreement” was calculated by the 
total number of judges and items evaluated. 
Then, the Scale-Level Content Validity Index 
(S-CVI) was verified, which corresponds to the 
arithmetic mean of the proportion of items that 
received a “non-disagreement” evaluation from 
the judges. The item was considered approved 
in the validation if it obtained I-CVI value greater 
or equal to 0.80 and S-CVI value greater or 
equal to 0.90, being these the coefficients of 
validity [12,13]. The binomial test was used, by 
means of the p-value of the proportion (reject 
H0 if p≤0.8), to select the items that should be 

revised/modified (validated items, at significance 
level ≤0.05) [12,13,15]. The modified items 
were validated by the target audience, including 
comprehension and time used to carry out the 
intervention (pilot test, May 2017, with the 
participation of the researcher and two research 
assistants, all documented in the field diary). For 
the pilot test was randomly selected one school 
from the municipal schools in Recife and twelve 
students from that school (six from the 4th 

grades and six from the 5th grades, initial years) 
with the following inclusion criteria: regularly 
enrolled students; aged 9-10 years; literate; 
and the exclusion criteria were: cognition 
problems; hearing, visual or communication 
impairment. An information letter explaining 
the aim of the research, along with the ICT, was 
given to these students to obtain consent from 
their parents or guardians. This study (CAAE: 
60824216.8.0000.5208) was approved by the 
Research Ethics Committee of UFPE (report 
nº1.814.698 on November 9, 2016) and carried 
out according to Resolution 466/2012 of the 
National Health Council.

R E S U L T S 

Most judges (91%) were women, 64% 
had a doctoral degree and 32% had a master’s 
degree. As for their teaching experience, work 
experience ranged from five years to 46 years 
(group mean=22 years), and 82% of the judges 
were faculty members of universities. Regarding 
the development of games and/or other modalities 
of educational technology, 64% reported having 
experience that ranged from six years to 23 years 
(group mean =13 years). Table 1 shows that the 
card game The Enigma of the Pyramid obtained 
a validity coefficient considered approved (I-CVI 
≥0.80) in the 23 evaluated items, and that 
the average proportion of “non-discordance” 
among the judges was 0.94 (94%). Table 2 
shows the proportion of “non-disagreement” 
among judges with the respective S-CVI values, 
in which the score of “non-disagreement” of 
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only three of the 22 judges (judges 4, 11 and 
13) was below the validity coefficient considered 
acceptable (S-CVI≥.90). The following comments 
illustrate the satisfaction of most judges: “The 
cards are well-crafted, and they meet the 
objectives of the research”; “I have analyzed 
your instrument in detail and I must praise you 
for the detail, guidelines and care taken during 
its development. I believe there shall be fruitful 
results from it. Successful research!”

From the binomial test (Table 1), nine 
items were selected for review/modification (H0 
not rejected at 5% significance level, i.e., items 
with p-value >0.05), being five items of the 
language component (2.1; 2.2, 2.8, 2.9, and 
2.10) and four being of the suitability component 
to the target audience (4.1, 4.3, 4.5 and 4.6). 
In the pilot test with the target population all 
these items were approved by all participating 
students. Describing the results per component, 
according to the score attributed by the judges, 
Table 2 shows that only four of the 22 judges 
scored negatively; and Table 1 shows that there 
was no “disagreement” on the items that deal 
with the content of the game; and that in the 
language component, only one item received a 
positive score from all judges (2.6 which asks if 
the challenge cards are objective). 

Negative scores were assigned as follows: 
(i) two judges “partially disagreed” in items 
2.1 (which asked if the cards referring to each 
segment of the pyramid are clear); 2.2 (which 
asked whether these cards were objective); 
2.8 (which asked if the rules of the game were 
clear); and 2.9 (which asked if the rules of the 
game arouse interest; (ii) there was “partial 
disagreement” in six items: 2.3 (which asked 
if the instruction cards were clear); 2.4 (which 
asked whether instruction cards were objective); 
2.5 (which asked if the challenge cards were 
clear); 2.7 (which asked about the clarity of 
the rules of the game); 3.3 (which asked if 
the illustrations were in adequate quantity); 
and 3.4 (which asked if food illustrations were 

appropriate for the region); (iii) there were 
two “partial disagreements” and one “strong 
disagreement” in four items: 2.10 (which asked 
if the language of the rules of the game was 
appropriate for the age group); 4.1 (which 
asked whether the cards, in each segment 
of the pyramid, were appropriate for the age 
group); and regarding to motivation, items 
4.5 (which asked if they were appropriate for 
the age group); and 4.6 (which asked if game 
aroused interest), (iv) in item 4.3 (which asked if 
the challenge cards were appropriate for the age 
group) there was “partial disagreement” and 
“strong disagreement”; (v) there was a “strong 
disagreement” in items 4.2 (which asked if the 
instruction cards were appropriate for the age 
group) and 4.4 (which asked if the rules of the 
game were appropriate for the age group). The 
changes were made on the challenge cards (red 
stripes were added highlighting who should 
answer the questions; questions and answers 
were summarized and adapted for the age 
group); and instruction cards (regional food 
illustrations were added, and the texts were 
summarized and adapted for the age group, 
aged 9-10 years). During the pilot test, the 
children were quite motivated, interactive and 
answered the questions when asked. There was 
unanimous agreement on all items evaluated. 

D I S C U S S I O N

The term validate means to prove the 
authenticity of something, making it valid, 
legitimate, in conditions favorable to the 
achievement of the objectives proposed [11]. 
Validation studies are essential to promote the 
accuracy of the phenomena to be observed. 
Instruments with high accuracy allows the 
implementation of appropriate interventions to 
achieve the expected results [11], which in the 
present study, the aim was to promote nutrition 
interventions for healthy eating, according 
to the PSE in order to prevent diseases such 
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Table 1. Validation of educational card game The Enigma of the Pyramid, according to the opinion of the 22 judges, in the 

subdimensions Content, Language, Appearance and Adequacy, for students in the 4th and 5th year of elementary school. 

Recife (PE), Brazil, 2018.

1 of 2

Items

Disagreement Non-Disagreement I-CVI p-value*

Total Partial
Neither agree 

nor disagree
Partial Total ∑ (%)

C
on

te
nt

1.1 Is the game in accordance 

with the recommendations 

of the Ministry of Health on 

healthy eating?

0 0 2 7 13 22 (100) 1 0.00939**

1.2 Do the instruction cards address 

the issue of healthy eating?

0 0 0 9 13 22 (100) 1 0.00939**

1.3 Do the challenge cards address 

the issue of healthy eating?

0 0 0 10 12 22 (100) 1 0.00939**

La
ng

ua
ge

2.1 Are the cards for each 

segment of the pyramid clear?

0 2 1 11 8 20 (90.9) 0.9091 0.10000

2.2 Are the cards referring to each 

segment of the pyramid 

objective?

0 2 0 11 9 20 (90.9) 0.9091 0.10000

2.3 Are the instruction cards 

clear?

0 1 2 10 9 21 (95.5) 0.9545 0.0352**

2.4 Are the instruction cards 

objective?

0 1 1 12 8 21 (95.5) 0.9545 0.0352**

2.5 Are the challenge cards clear? 0 1 1 12 8 21 (95.5) 0.9545 0.0352**

2.6 Are the challenge cards 

objective?

0 0 2 11 9 21 (95.5) 0.9545 0.0352**

2.7 Are the rules of the game 

clear?

0 1 2 13 6 21 (95.5) 0.9545 0.0352**

2.8 Are the rules of the game 

objective?

0 2 1 13 6 20 (90.9) 0.9091 0.1000

2.9 Do the rules of the game 

arouse interest?

0 2 1 13 6 20 (90.9) 0.9091 0.1000

2.10 Are the rules of the game 

appropriate for the age 

group?

1 2 2 10 7 19 (86.4) 0.8636 0.2267

D
es

ig
n

3.1 Are the illustrations 
compatible with the 
content?

0 0 0 9 13 22 (100) 1  0.00939**

3.2 Are the illustrations adjusted 
for the age group?

1 0 2 9 10 21 (95.5) 0.9545 0.0352**

3.3 Are the illustrations adequate? 0 1 1 9 11 21 (95.5) 0.9545 0.0352**

3.4 Are food illustrations 
appropriate for the region?

0 1 2 13 6 21 (95.5) 0.9545 0.0352**

A
de

qu
ac

y

4.1 Are the cards for each segment 
of the pyramid appropriate 
for the age group?

1 2 4 4 11 19 (86.4) 0.8636 0.2267

4.2 Are the instruction cards 
appropriate for the age group?

1 0 5 8 8 21 (95.5) 0.9545 0.0352**

4.3 Are the challenge cards appropriate 
for the age group?

1 1 4 7 9 20 (90.9) 0.9091 0.1000

4.4 Are the rules of the game 
appropriate for the age group?

1 0 4 11 6 21 (95.5) 0.9545 0.0352**
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as obesity and chronic noncommunicable 
diseases [5,6]. 

The average proportion of ‘non-disagreement’ 
among the judges in the validation of the 
card game of the present study was 0.94. The 
substitution of the designer professional did not 
interfere in the evaluation process presented 
here, since this professional, in order to ensure the 
accuracy of the present validation, was replaced 
by other of the selected professional categories 
who had experience in active teaching-learning 
methodologies. In a study that aimed to identify 
the criteria used to select experts, the following 
attributes were listed: specialized knowledge 
and/or skills with extensive experience in the 
field; and acknowledged competence by peers 
[11]. 

The validation of active health education 
methodologies has been reported by other 
authors, such as the validation of four educational 
tools for healthy eating designed for elementary 
school children which demonstrated that the 
knowledge acquisition of the participants after 
the intervention increased 84% [16] and the 
validation of the design and content of a serial 
album on food safety and regional food use, 

where the overall content validity index of the 
figures was 0.95 and the script score was 0.98 
[17].

Promoting healthy nutrition during 
childhood is of fundamental importance for 
the consolidation of adequate eating habits in 
adulthood [1]. The use of ludic materials, such as 
games, facilitates learning by providing moments 
of relaxation and disinhibition to participants 
[7,18]. The school period is considered a 
strategic moment for the materialization 
of nutritional guidelines, facilitating the 
incorporation of healthy eating habits by using 
active methodologies, in a process of permanent 
education [4,18]. A study found that students 
exposed a teaching-learning methodology that 
used board games performed better than the 
students who had not been exposed to this 
methodology [18], which corroborates the 
importance of using games to promote learning. 
For this reason, also in the spaces for health, 
active education methodologies have been 
used to promote health, such as the validation 
of an educational technology on self-care 
of women after mastectomy [19]; validation 
of an educational game about medication 
administration [20]; validation of a serial album 

Table 1. Validation of educational card game The Enigma of the Pyramid, according to the opinion of the 22 judges, in the 

subdimensions Content, Language, Appearance and Adequacy, for students in the 4th and 5th year of elementary school. 

Recife (PE), Brazil, 2018.

2 of 2

Items

Disagreement Non-Disagreement I-CVI p-value*

Total Partial
Neither agree 

nor disagree
Partial Total ∑ (%)

4.5 Regarding motivation, are 

they appropriate for the age 

group?

1 2 4 8 7 19 (86.4) 0.8636 0.2267

4.6 Regarding motivation, do cards 

arouse interest in the game?

1 2 3 9 7 19 (86.4) 0.8636 0.2267

Média: 0,94

A
de

qu
ac

y

Note: Validity coefficient Item-Level Content Validity Index (I-CVI) ≥.80; *Binomial test, using the means of the p-value of the proportion, reject 

H0 if p≤0.8 **Validated Items, at the level of significance ≤0.05); Mean=Σ of non-agreement points (=474)/Number of expert judges (=22)/

Number of items evaluated (=23); Adopted  scores (Likert scale): Strong agreement=2; Partial agreement=1; Neither agree nor disagree=Zero; 

Partial agreement=minus 1; Strong disagreement=minus 2.
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entitled ‘Care in the postpartum period’ [21], 
development and validation of an instrument 
to evaluate reception with risk classification 
[14], development and content validation of a 
predisposition scale to the occurrence of adverse 
events [15], and development and validation of 
an educational booklet on venous ulcer care 
[22]. However, the effectiveness of educational 
interventions, from the simplest to the most 
sophisticated, should involve not only the 
learner, but families and society [23]. The feeding 
of children and adolescents has been widely 

discussed in medical and educational areas, due 
to health problems such as obesity, diabetes, 
hypertension and various food allergies [24].

C O N C L U S I O N

The adaptations for the card game The 
Enigma of the Pyramid were duly validated, and 
errors of interpretation were removed, making it 
available for educational activities about healthy 
eating for public school students aged 9-10 
years. The use of games, associated with the 

Table 2. Validation of the 23 items of educational card game The Enigma of the Pyramid, designed for students in 4th and 5th grades, 

aged 9-10 years. Proportion of non-disagreement among judges and their respective Scale Level Content Validity Index 

(S-CVI). Recife (PE), Brazil, 2018.

Judges
Disagreement Non-Disagreement

S-CVI/AVE
Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree ∑ (%)

1 10 13 23 (100.0) 1

2 6 17 23 (100.0) 1

3 20 3 23 (100.0) 1

4 6 8 9 17 (73.9) 0.74

5 2 21 23 (100.0) 1

6 1 22 23 (100.0) 1

7 1 22 23 (100.0) 1

8 1 11 11 22 (95.6) 0.96

9 21 2 23 (100.0) 1

10 7 13 3 23 (100.0) 1

11 12 1 10 11 (47.8) 0.48

12 8 15 23 (100.0) 1

13 8 5 10 10 (43.5) 0.43

14 6 15 2 23 (100.0) 1

15 17 6 23 (100.0) 1

16 23 23 (100.0) 1

17 23 23 (100.0) 1

18 23 23 (100.0) 1

19 2 16 5 23 (100.0) 1

20 7 16 23 (100.0) 1

21 8 10 5 23 (100.0) 1

22 23 23 (100.0) 1

20.61

S-CVI 20.61/22=0.94

Note: Validity coefficient: Scale-Level Content Validity Index (S-CVI)≥.90.

AVE: Average Calculation Method; S-CVI/AVE: Scale-level Content Validity Index, Average Calculation Method.
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PSE, is an important tool for primary healthcare 
teams and education professionals as they 
provide sustainable actions if they are developed 
and equally shared with parents, educators and 
health professionals.
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