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Abstract

Introduction: Studies on education in health are important for the concretion of action of promotion
of the health. Objective: To verify the changes of theoretical knowledge on sitting posture, evaluated
at two moments (initial and final,) considering two programs of education (expositive lesson and
operative groups). Methods: 75 pupils had been citizens, of both the sexes, three 4as series of a
public school, evaluated previously (A1) on seated position; group 1 was submitted to a procedure
of expositive education, the 2 educative games in the 2 and, the 3 to no intervention. After one week
they had been reevaluated (A2). For the moments the test of Wilcoxon was applied and between the
Kruskal groups Wallis. Results: In the comparison inside of the groups, of 2 and 3 they had presented
increase in the number of rightness on position seated in the after-test, with statistical significant
difference, whereas in the group has controlled, such fact did not occur. In the comparison between
groups, at the first moment (A1), 2 groups e 3 had not presented significant difference statistical
(p > 0,05), however, in as moment notices that it had difference statistics between the three groups
(p < 0,01), being that the G3 presented minor frequency of errors (md = 5) in relation to the
g2 (md = 8) and g1 (md = 10). Conclusions: It can be affirmed that educative techniques that
supply information and promote debates and exchanges of experiences between the participants
increase the possibilities of incorporation of the contents related to the sitting posture.
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INTRODUCTION

Nowadays children spend more and more time
on day-to-day sedentary activities while remaining
seated, such as attending classes, watching
television, playing videogames and doing their
homework assignments. During these activities,
sitting triggers several alterations on the
musculoskeletal structures of the lumbar spine. It
increases the intervertebral disc core’s internal
pressure by approximately 35%; all structures
(ligaments, small joints and nerves) are elongated;
it decreases return circulation on the lower limbs
and promotes discomfort on the neck and upper
limbs1.

The ways to reduce the negative effects of the
sitting posture for the musculoskeletal structures are:
planning and/or re-planning the physical work
environment, the performed tasks and the
educational procedures.

Lecturing classes are one of the performed
educational procedures. This approach allows
questioning, while providing knowledge acquisition2.
Some studies show the effects of expositive
educational programs. During a posture education
program for students, it was possible to notice
improvements on knowledge about posture
deviations and their possible causes3. A lecturing
program on knowledge about sitting posture of first
grade students of a state school, a private school
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and a municipal school in the city of Bauru showed
efficiency at improving students’ knowledge on
sitting posture4.

Educational games are another type of
procedure that has been used on pedagogical and
psychopedagogical contexts for diagnosis and
intervention activities; through this, it is possible
to promote development and learning5. There are
countless benefits of gaming, including the
development and stimulation of the mind,
memory, attention, reasoning and creativity. It
also favors dis inhibit ion, st imulates self-
confidence, and brings many other benefits for
the language, thinking and construction and
acquisition of concentration6,7. Students increased
their knowledge about this subject during a
postural prevention educational program8.

The relevance of studies on education and
health of students is in compliance with the National
Curriculum Guidelines9.  The guidelines propose an
integrating relationship between health and
education; accumulated knowledge on these fields
may develop prevention actions for diseases and
strengthening of protection factors. The educational
sectors are major allies to the achievement of health
promotion actions aimed at strengthening indivi-
duals’ capabilities, for making favorable decisions
towards their health and their community, and for
the consolidation of an intersectorial policy aimed
at quality of life.

Health intervention through an educational
program is relevant for the health professional, to
whom prevention is an end. This study, while
proposing a comparison between two educational
procedures, collaborates with education, i.e., acting
before problems occur, even at the minimum, as it
broadens the profes-sional’s work objectives up to
more than recovery and rehabilitation10. It also
collaborates with the physiotherapist’s education, as
it backs practice through educational intervention
in a non-destructive way, but supported by empirical
research.

Thus, the objective is to verify changes in
knowledge about sitting posture, evaluated in two
stages: in the beginning and in the end, while
considering the educational procedures of expositive
classes and operational games.

METHODS

We have conducted a quasi-experimental
delineation whose dependent variable was
represented by theoretical knowledge related to
sitting posture, and independent variables were
represented by educational procedures.

Subjects
The population of enrolled students in all four

fourth grades of the “Santa Maria” Municipal
Fundamental Education School in Bauru totalized 100
students. We justify the option for this grade due to

the content of the Science subject (introduction to
the teaching of the human body) which may be a
supplement to the posture education program.
Besides that, preadolescents are in full physical
development, which may bring unbalance and
consequential discomfort.

Three student groups were selected by a raffle
– 75 students total – of which three groups were
then formed, by another raffle: group 1 had 25
students, group 2 had 23 students and group 3 had
16 students. Three students from group 2 and nine
students from group 3 were excluded for not
participating in 25% of the proposed activities, or
for having been transferred.

Inclusion criteria were: literate students, able
to read and write, whose parents or legal guardians
have signed a consent form. Exclusion criteria were:
having participated in a posture education class
during another educational situation and missed
classes, from the second class on.

Procedures were distinct for each group: for
the first group (G1) the same initial questionnaire
was applied, and no intervention occurred, so this
was considered the control group. An educational
expositional procedure was done with group 2 (G2),
and group 3 (G3) was submitted to the educational
procedure through educational games.

The researcher (who was also the applicator
of procedures and had met the groups) was the only
person to know each group’s function. The teachers
of all three groups were instructed not to make any
postural correction on the students during the work
execution.

Procedures
School management was informed about the

project and had issued an authorization letter, so the
subjects’ parents were noticed about all stages of the
study, the voluntary nature of participation, the
possibility to leave the study at any time, the right to
absolute confidentiality of personal data and (accepting
the fact that their children participated in the project)
signed a consent term, which was approved by the
Research Ethics Committee of Universidade do Sagrado
Coração, case number 79/2007.

The delimitation operation processes here
proposed trailed the following described phases.

Initial Assessment (A1)
This phase was the application of a

questionnaire on students from all three fourth
grades, in the beginning of the educational program;
the questionnaire was made of multiple choice
questions and illustrative alternatives, which were
answered, individually, immediately on the same
sheet. The questionnaire was evaluated by two
specialists as to objectivity, clarity and suitability
for the proposed project.

Application of instruments was done in groups,
by the researchers, in each respective classroom.
The instruments were collected at the end of the
session.
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Educational Procedures

Educational procedure 1: Expositive
An educational procedure was applied on

group 2 through expositive classes. The classes
happened once in a week and lasted for sixty
minutes, a total of four teaching units. The classes’
schedules were discussed with the for 60 minutes,
once a week, a total of four teaching units; they
were applied only on group 3. In order to carry out
this task, students were put in groups of about seven
members, and one of the students was named
responsible for replying to the coordinator.

Each event happened according to the
following agenda: 1. Establishment of a favorable
atmosphere for discussions and creation of a
horizontal relation among researcher and students;
2. Motivation for students’ participation; 3. Proposal
of presentation for theme discussion, exposing
material and encouraging group work; 4. Exposition
of the syllabus through games, for each proposed
theme; 5. Systematization of the presented content,
supplemented with theme-related information (such
as posters, films and others) to support
understanding; 6. Summary of discussed items at
the end of the meeting, so new issues could be
conversed11,12.

In the first meeting, the chosen theme was
the anatomy of the vertebral column and upper and
lower limbs; possible effects of the sitting posture
on the back and the legs. The proposed activity was
a “guess what” game, in which a question was raffled
for each group, and if any student incorrectly
answered it orwouldn’ tknow the answer for it, the
following group would be given the chance.

In the second meeting, the theme was
transportation and loading weight and schoolbags.
A “crossword” activity was used. Each group was
given a sheet of paper with word gaps to be filled in
according to questions. In the end, each groups’
delegate would reply to the coordinator – for
incorrect answers the applied procedure was the
same as from meeting 1. For right answers, the
question was made for the students to answer it
altogether, and the words were written on the board.

In the third meeting, groups played a colored
six-sided die, where each color corresponded to two
questions and answers about possible effects and
upper limbs movements in sitting posture. The group
would answer, and if a mistake was made, the chance
would be given to the next group. The game ends
when all questions are answered.

In the fourth meeting each group was asked
to make a collage which showed actions to be taken
in a computer workspace. The group would then
explain their picture and, as mistakes showed up,
individual corrections were made; a debate took
place in the end.

Final reassessment (A2)
The same instrument from Initial Assessment

(A1) was used for a reassessment of their knowledge

on sitting posture. Final reassessment (A2) was made
a week after the end of the educational programs of
all groups.

Results Analysis
Obtained data were entered in a statistics

database software called SPSS (release 10.0). Mann-
Whitney test was used on intergroup comparison
and on pre- and post-experiment; Wilcoxon test was
used on intragroup comparison to verify differences
of pre- and post-experiment regarding the
informative questionnaire of theoretical knowledge
on the vertebral column, for the experimental group
and control group13.

For significance of the statistical result
presentation the following criteria was used: 1) two
medians followed by at least one repeated
lowercase letter do not differ (p>0.05) as for
schools’ responses; 2) two medians followed by at
least one uppercase letter do not differ (p>0.05)
as for moments’ responses. The adopted
significance level was 0.05.

RESULTS

Table 1 shows descriptive measurements of
error frequency in two assessment moments (A1 and
A2), according to the study group. When comparing
inside the groups, 2 and 3 presented an increased
number of correct answers on sitting posture during
post-test, with statistically significant difference, and
this did not occur in control group.

When comparing groups, it is possible to
notice that in the first moment (A1), groups 2 and 3
did not show statistically significant difference
(p > 0.05), although, in the second moment there
was statistically significant difference among the
three groups (p < 0.01), whereas G3 showed lower
error frequency (Md = 5) when compared to G2
(Md = 8) and G1 (Md = 10).

DISCUSSION

The comparison results inside the groups
allowed us to prove if participation in educative
procedures promoted knowledge acquisition about
the sitting posture. Groups 2 showed decreased
number of errors about sitting posture on posttest,
with statistically significant difference, and the control
group did not show significant difference. These
results suggest that children who participated in
educational strategies had learned about the theme.

Some studies showed the effects of postural
education. In a postural program with expositive
educational strategy, scholars increased their
knowledge on the theme and improved in activities
such as sitting and remaining seated to write in the
classroom14 and showed improvement on postural
habits while carrying schoolbags15. When studying
effects of comic books and practical experiences of
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Table 1: Descriptive measures of frequency of errors in two time points (first, second), according to study
group

Descriptive Measure           Avaliation Moment
Group First (A1) Second (A2) p Value

Minimum Value 5 5
Control (G1) Median 11 aA 10 aA p > 0,05

Maximum Value 12 12

Minimum Value 6 4
Lecturing class (G2) Median 11 a 8abB p<0,05

Maximum Value 14 12

Minimum Value 5 3
Educational Game (G3) Median 10 aA 5 bB p<0,05

Maximum Value 12 9

Group test result p > 0,05 p < 0,01

correct and incorrect postures, researchers16 noticed
improvements on learning and memorizing correct
postural habits, for all studied variables in the two
groups.

During the pre-experiment period, results of
control group (G1) and of the two experimental
groups (G2 and G3) did not show significant
difference, while in the second moment it was
possible to notice statistical difference among the
three groups; group G3 showed lower error
frequency. This fact indicates that differences
occurred as for questioning about sitting posture, in
post-experiment, and they result from the
apprenticeship of children who took part in
educational procedures – mainly the ones who were
submitted to educational games.

Many authors verify an increase of
comprehension and quantity of information about
different health subjects when they were taught by
some sort of educational game: scholars’ knowledge
about parasitological diseases17; the knowledge of
Venezuelan students about dengue18; mothersof
premature babies19 and neonatal postpartum women
rooming-in20; students’ knowledge aboutdrugs21;
training of community workers on respiratory
diseases22; teaching of medical practice onmedical
residents23.

Apprenticeship is the process through which
behavior is modified by experience. It refers to the
acquisition of an entirely new response and to
changes on how frequent a certain conduct is present
in a child’s repertoire. The author emphasizes that
the apprenticeship also depends on motivation and
effort, among other factors24.

Educational games, from a structural point of
view, have great importance on knowledge production.
In activities with games with rules children are
encouraged to think, since in this case they face
situations and creative challenges which require them
to reflect and seek solutions for problem situations.
Various aspects are developed in child-game

interaction, such as the cognitive and the psychomotor,
especially when use of special relations and
constructions is needed25,26. The game, a proper child
activity, is centered on the pleasure afforded by
practice, while it is the essential motor of their
development27.

The knowledge increase may be explained by
the fact that the proposed activities (“guess what”
and “question and answer”) provide information,
promote debates and experience sharing among
participants, enlighten doubts satisfactorily,
stimulates interest about a certain topic and open
discussions of myths and attitudes of health risk7,11.

Another important issue that may have
affected the increase of correct answers is the
“computer workspace collage” game, which made
interaction possible, as well as the development of
a group feeling, decision making among participants,
stimulation of interest in certain themes, while
allowing construction of apprenticeship and
knowledge enhancement20. These factors made
activitiesmore dynamic and pleasant, and they
challenged a major point of particular interest28,29.
In this context, conveying knowledge reinforces
learning by capturing the subjects’ attention30,31.

The educational process envelops multiple
variables which may influence apprenticeship, such
as nutrition and socioeconomic status. In this study,
these variables were controlled by including children,
with no signs of clinical malnutrition, who attended
the same school, lived in the same city area, with
the same socioeconomic status.

Nevertheless, the necessity of controlling the
variables implies that the conclusion of games being
helpful for instruction strategies for health applies
to scholars with similar characteristics to this study’s
students. For other populations, specific educational
strategies must be applied.

In this study Hawthorne effect must not be
excluded – change of attitude regarding the studied
theme, when it is of special attention and interest.
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That is, the long-term effect of educational
intervention was not measured; as was not also its
impact on attitude changing and improvement of
health conditions. However, the objective was only
to determine whether an educational intervention is
useful for increasing basic knowledge about sitting
posture of scholars 32,33. Yet, habit changes may not
be proved and need further studies. With no doubt,
long-term assessments are necessary to determine
whether knowledge increase reflects on attitude
changes and on better healthcare.

This research allowed us to conclude that
educational games increased scholars’ knowledge
about the sitting posture. These results confirm that
educational games promote comprehension and
improvement of acquired knowledge, as interaction,

dialog, observation and experimentation contribute
for the development of students and improve their
reasoning and behavior skills. It is also important to
note that, in contrast to traditional pedagogy, in
educational games the learner is the active agent of
his/her own knowledge, which makes the used
procedure an  interest ing  tool  of  apprent iceship,
as  it proposes stimuli to the apprentice’s interest.
Another important point is that educational games
were developed through a simplified technology,
handmade with cheap and affordable manufacturing.

Thus, it is fundamental that in early childhood
children find adequate postural orientation, and be
warned of dangers of a poor body attitude during
ADLs (activities of daily living) and be shown correct
posture to be repeated in a day-today basis.
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