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Students’ understanding and use of gradient in kinematic graphs

La comprension y uso de gradiente por los estudiantes en los gréaficos de la
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Abstract construir un gréafico diferente pero relacionado. Un resumen breve de resultados de

Th t of aradient indicator of “rate of ch ialtoth derst ;arios investigadores se sigue con un informe del propio estudio empirico que involu-
€ concept ol gradient as an incicator of rate of Changeis crucial to the understaniing, 573 estudiantes. Los resultados muestran gue los aprendices son sumamente

and interpretation of any graphically represented data. This article investigates entes a emplear el concepto de gradiente para resolver los problemas graficos de

degrge_ to Wh'C.h students spontaneously focgs on the gradient Of. a graph in Ord%fntgmética. La razoén principal es que ellos raramente asocian la pendiente con la
obtain information about a motion or, alternatively, to construct a different but rela’tﬁ porcion de cambio.
graph. A brief summary of the finding of a number of researchers is followed by a report ) o . " . y .

on an own empirical study involving 273 students. The results show that learnersR@gbras clavegradiente, gréficos de cinematica, cambios, educacion en fisica
extremely reluctant to employ the gradient concept in order to solve kinematic graphin

problems. The main reason for this is that they seldom associate gradient with rat RODUCT|ON ) ) ) ) )
change. The graphical representation of the relationship between variables is
important, not only in mathematics and the physical sciences, but also the
economic sciences and indeed in most other disciplines. It clearly shows
Resumen the pattern between the variables and also critical values such as maxima
El concepto de gradiente como un indicador de la razén de cambios es crucial e@g minima stand out immediately.

comprension e interpretacion de cualquier representacion de datos. Este articulo The gradient (or slope) of a linear or curvy-linear graph is a key concept
investiga el grado en que los estudiantes hacen su enfoque en la gradiente dbegause it gives the rate of change of the dependant variable that is being
grafico para obtener la informacion sobre un movimiento o, alternativamente, paf@presented. Graphs thus provide an easy and accessible vehicle to prop-

Key words gradient, kinematic graphs, rate of change, education of physics
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erly analyze contextual problems that are encountered e.g. motion grafuirshis is that students seldom interpret Wleocity-time graph as a plot of

(such as velocity-time) of a car traveling between two points.. the slope of the positiontime graph. The problem is compounded when
This article investigates the extent to which students make use of gratie increasing slope of aat graph has to be translated into an increasing

ent in order to analyze and interpkittematicgraphs. More specifically it height of the correspondingt graph (see figure 1(b).

investigates the degree to which studentsguadientin order to translate The association of a larger gradient with a higher rate of change of the

from one kinematic graph to another representing the same physical pbieysical quantity which is being graphed is often not understood (see for

nomenon. example @ton 1984 and Cement 1989). This is usually caused by a
Some important research findings on the level of students’ understastbpe vs. height confusion on the part of the learneemgit (1989:81).

ing and their willingness to apply the gradient concept are described. THis quotes an experiment performed bywEr (1978) to illustrate how

is followed by a report on an empirical investigation, involving 273 stuthe tendency to use heights of graphs when slopes should be focused on

dents, into the degree to which students use gradient when having to @ésd manifests itself when a real-life situation is represented graphically.

with different kinematic graphs describing the same physical event. Janvier (1978) showed students a graph of the height vs. time for the

, water level of a wide jar as it is being filled with water (see graph A of

STUDENTS’ PERCEPTION OF GRADIENT AND RATE OF  figure 2). He asked them to draw the corresponding graph for a narrower

CHANGE o , _ _jar being filled from the same source. The idea was that students had to
The gradient of a line is a fundamental concept in mathematics. It is U$gglus on the slope of graph A, which gives the rate at which the water level

in algebra, trigonometry and calculus and is extensively used by teachgks increasing. Many students drew graph B (which is “higher” than the
of physics as an indicator of rate of change. It is well documented thayen graph) instead of graph C with increasing slope.

students (even those who have been exposed to pre-calculus physics) do
not fully connect the concept of gradient with rate variations when con-
structing mathematical models of real-life situationsiNkarDT, ZasLAvSKY hei ght c
and SeiN, 1990; Gement 1989; BoicHNER, 1994; NFReY and SITH,
1994).

BezuipenHouT (1998) investigated first year calculus students under-
standing of the rate of change concept. He reports that due to inadequate
intuition as well as poorly developed concept images, it is a concept that is A
particularly poorly understood by these students. When the rate of change —
concept has to be applied to graphs, students often experience serious time
difficulty. For example they often do not understand that it is possible, in Figure 2
the case of curvy-linear graphs that for every point on the graph the rate of

change can have a different valuex(@, 1984; BicHner, 1994; GawrorD McDermoTT et al. (1987:504) report similar confusion between posi-
and $otr, 2000). Typically students frequently compute the gradient attgyn and velocity of a graphically represented motion by a sample of sci-
point by dividing a single ordinate value by a single abscissa vaiueBr,  ence orientated college students. With reference to figure 3, they had to
1994: 745). _ _ compare the velocities of two moving objects, A and B at various stages.
Physics and mathematics educators have expressed serious concggNmany as half the students stated, incorrectly, that at t = 2 s, the speed of

about students’ apparent inability to connect graphs studied in mathemagigfect A is greater than that of object B and that they will have the same
and physics. MDermotT, RosenquisTand Van Zee (1987: 503) found i speed att = 3 's.

this regard thathe problem students have with graphing cannot be simply

attributed to inadequate preparation in mathematics. Frequently students S B
who have no trouble plotting points and computing slopes cannot apply (m)
what they have learned about graphs from their study of mathematics to
physics.
The study of kinematics, not only teaches students some of the key A

concepts associated with motion, but more importantly it provides a ve-
hicle for students to gain a deeper understanding of graphs and their gradi-
ents. Students who are confident about their ability to determine slopes
quickly and accurately are at a clear advantage as they continue their stud-
ies in mathematics and physicse(ieoy, 1997; GNpeERLE, 1999).

McDermMoTT, Rosenquist Porp and VAN Zee. (1983, 1987), BsenqQuisT 0 1 2 3 4 5 6 7 t?@
and McDermotT (1987) and BicHner (1994) found that students experi-
ence difficulty when selecting another corresponding graph when given a Figure 3

kinematic graph. One reason seems to be their inability to separate the

meaningsof position, velocity and acceleration vs. time graphs from each ¢ event (1989:80) generalizes the mistaken use of the graphical fea-
other. This caused a tendency among students to maintain the shape ofifeof height instead of slope asa.mistaken link between a successfully
original graph because they find it difficult to accept that the same motiggb|ated variable(speed)and an incorrect feature of a grapiheight).
can be represented by graphs of widely different shapeBetiotr et al.  According to Gement they seem to have difficulty in associating the
(1983, 1987) report a particular tendency to draw incowelctity vs. time  kinematic quantity of speed with the change in position of the object over
graphs that were very similar in shape to fusition-timegraph of the time and hence cannot see that, compared to A, there is a greater change in
motion that was being demonstrated. They propose that the main reagg&tion per time unit in graph B.
X v AIM AND METHODOLOGY OF THE EMPIRICAL STUDY
— As part of a larger study into students’ understanding of motion graphs,
e their comprehension of gradient and its use in both graph interpretation as
well as construction tasks were investigated. A sample of 273 pre-calculus
t t physics students ranging in academic level from Grade 11 and 12 to first
M odeme dbut y year college, answered a free-response type questionnaire. A number of
Foure  1@) audio taped interviews were also conducted with students in order to gain
additional insights into the way they thought about gradient. The inter-
views proved useful as they gave some indication of the root cause behind
some commonly occurring misconceptions about the role of gradient in
e kinematic graphs.
The present investigation focuses on #x¢éent to which students were
t t able to apply the gradient concept in order to carry out successful graph-
Sebus  diEuy graph transformationsin other words how do students approach the
Figure 1 (b) problem of drawing different motion graphs when given a graph depicting
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a kinematic event. Before their graph -graph transformation skills weeat. Examples of the latter include:
tested, it was deemed necessary to first find out to what extent the resporAcceleration is the rate of change of velocity divided by the rate of

dents understood: change of timeor... acceleration is the rate at which speed is measured
 the meaning and significance of the concept of gradient in kinematics inA cause for concern is the fact that approximately 19% of the respon-
general, and dents had no idea whatsoever about the meaning of acceleration as illus-

» the meaning of the concepts of displacement, velocity and acceleratitvated by responses such assithe time for a body to move from point A

The following are examples of questions that the test group had tpoint B . )
answer. With reference to question 2, students were seldom able to give more

1. State briefly how you would explain the conceptsdisplacement than a very simplistic explanation of the gradient concept. In spite of the
velocity and accelerationto a friend who has very little knowledge of fact that the question was rather open-ended, it was clear that students were

science. extremely reluctant to mention the gradient of tangents to curved s-t graphs
2 What information can be obtained from gradientslisplacementime, ~ @S an indication of instantaneous velocity. Similaniggativegradients of
velocitytime and acceleration-timegraphs? s-t graphs were often not linked to negativelocities Only 3% of the
3 Consider the graphs of figure 4 and write down the numbers of thd§$Pondents mentioned the fact that the gradieattafraphs represent the
with a negative gradient. rate of change of acceleration. This very low percentage is significant, in

view of the fact that this is an idea that is seldom formally encountered in
traditional kinematics syllabi. It meant that the test group had to rely on
y y y their own intuitive comprehension of the meaning of gradieattigraphs.
The most disturbing finding however was that only 12% of the respon-
dents chose to explain gradientssef andv-t graphs in terms of rate of
| > X change ofdisplacementind velocity respectively.

X In order to further investigate students’ comprehension of acceleration
in the context of an arbitrary sign convention and its resulting relation to
velocity, the test group were asked to consider the sign of the acceleration
vector by observing a fictitious motion. The results are indicated in table 1.

(D (in) (i)

Nature of motion Correctsign of the ddrrectreplies
y y y acceleration vector
Slowing down while Negative 58%
X _ traveling in a positive direction
X Speeding up while traveling in Negative 29%

anegative direction.

) ™ >x  Slowing down while traveling Positive 32%

@iv) V) (M) in a negative direction

Figure 4 Table 1Distribution of answers to sign of acceleration vector

A number of questions involving graph transformations were included, The results indicate that the test group experienced serious difficulty
of which the following two are typical examples. when negative kinematic quantities were being considered. When asked
. . . to give a brief reason for their responses, very few (approximately 5%)

4. Draw the appropriate-t graph on the given axes to maich the given of the respondents indicated that they made use of the gradient\wf the

t graph and state reasons for the shape of your graph: t graph to arrive at their answers. These students arrived at the correct
@ answer by simply observing (for the third case above) that the accelera-
v s tion has to be positive because the graph has a constant positive
gradient. (See figure 6).
Io—— A
¢ b
t t
\ S

Figure 6

Question 3 served the purpose of investigating whether learners under-
stood the meaning of negative gradient and to what extent they could

\4

. t recognise graphs with negative gradient when confronted with a number

Figure 5 of graphical representations on the Cartesian plane. Only 35% of the re-

spondents were able to correctly identify graphs (i), (iv) and (v) as having

RESEARCH RESULTS AND DISCUSSION negative gradients, while as many as one-third of the students included

éaph (iii) in their list of negative gradients. This seems to indicate that
these students confuse the sign of ghadient with the sign of theordi-
nate values. The reason for the poor response could be due to one or both

The results of the investigation showed that although the majority of t
respondents had little difficulty in explaining the idead@fplacementn
their own words, they experienced particular difficulty witklocity and a% the following two factors:

acceleration Fewer than 50% of the students questioned, could explaj ome graphs were curved, which meant that the gradient was changing
the latter two concepts in their own words. The main reason for this seem his might have made the identification ohegative(but increasingor

to be a poor comprehension of tlaée of changeconcept. For example, in 4 . .
trying to give their own version of the meaning of acceleration asntiee goercrr]%?rsrlg?gtrrg%ﬁ?tlirqqeogia%ﬁglemat'c than would have been the case

. 0 .
rate of change of velocitaltogether 27% of the students did not manage t91a number of graphs were drawn at least partially below the time axis,

give a coherent explanation when attempting to explain this in terms of° . . L
rate of change’. Many answers were confusing or even totally incoher-Which meant that students were required to focus purely odirtetion
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of the graph and ignore the fact that it was drawn for negative valuefigure 7 is valid. Of the 31% who agreed that thegraph does indeed

A further confirmation of the hypothesis that respondents tended tepresent the same motion as thegraph, only 5% attributed this to the
focus on the sign of the ordinate is that a further 20% opted for the comiaiet that thes-t graph had aonstant negative gradiemd accompany the
nation (ii), (iii) and (iv), which are thenly graphs with negative values for constant negative ordinatesf the givenv-t graph. In fact, 8% of the

the dependent variable (y). candidates simply stated that thé graph isalso a negative graph
Graphs (iii) and (vi) are the only ones wittdecreasing positivgradi-
ent. Some students combined these two graphs with (i) (which they ac- s4

cepted must have a negative gradient). This seems to indicate that for these
students (5% of the respondents) a function for which the rate of increage
decreaseshould also have amegativegradient. In other words they seem
to have made the association: decreasing gradiemegative gradient.
The questions involving graph-graph transformations were included t
because they could readily be performed in terms of gradient considerr————
ations. In the case of question 4(a) for example, students simply had tg
note the given decreasing but positive ordinates of the
v-t graph and translate this into sst curve for which the gradient of the Figure 7
tangent was also decreasing but positive. The analysis of the questionnaire
reveals that, on average approximately 8% of the respondents explainedhe relatively simples-ta v-t transformation of figure 8 require stu-
this correct grapta graph transformation in terms of gradients or changdents to notice the constant positive gradient and translate this into a posi-
in gradients. Table 2 illustrates how the proportion of students who maive straight line parallel to the t-axis.
aged to perform corregtt a s-ttransformations, decreases as the given
t graph becomes increasingly complex. The givergraph initially indi-
cates a constant velocity, then an increasing positive velocity, a decreasin
positive velocity and finally an increasing velocity starting with a negative
value. —>
Gradients were rarely used to explain transformations, however when
used it usually resulted in correctly shaped graphs. As an illustration, .~ .
transformation no. 4 of table 2 is relatively easy to achieve by observing g ' g
that the required graph has to start with a negative gradient which de-
creases in magnitude to zero, after which it increases positively in accor- Figure 8
dance with the ordinates of the givest graph. Only 7 students from the
test group used this type of argument (i.e. involving changing gradients)Of the 26% who achieved this, a mere 27% stated that they used the
andall of these students drew correct s-t graphs. This lends further weighéthod involving gradients i.e. that the observed constant gradient of the
to the hypothesis that a focus on slope usually clarifies the nature of $iegraph gives rise to a constant positive v-t graph.
physical situation which is under consideration as well as simplifying An analysis of the results of the empirical study reveals that, with
graph transformation tasks. respect to transformation no 4 of table 2, 17% of all respondents who
% 7 proved their ability to differentiate between negative and positive gradi-
No vt sttend omation CO";I Candi“dam ents, were successful at drawing the coreetgraph. This represents a
gaphs siceest ully moderate improvement on the general success rate of 11%. However,
us ng gadi ent when ability to recognise negative gradient is correlated with the recogni-
tion of the validity of the transformation illustrated by figure 7, no im-
w s provement is found. This seems to indicate that the poor transformation
— skills exhibited by students with regard to figure 7 as well as transforma-
1 —> tion number 4 of table 2 cannot solely be attributed to a failure to recognise
0% 7% the difference between positive and negative gradients.
L L When knowledge and understanding of the role of gradients of tangents
to curved graphs is cross-tabulated with success rate at achieving the
transformations of table 2 resulting @urved graphsa significant im-
v st provement is noted. This is shown in table 3.

—> Success rag br
2 / 43 % 6% 0 veral | canddaes wih

No vi st tansbrm af  on success rae proven
undersandng  of

t t gradent  of
fangens

v
v

\

B% 5% 2 43 % 83 %

33 % 67 %

4 i 3
—> 11% 2%

Table2 4 > > 11% 18%
Proportion of students using gradients to explain graph transformations

W%
W

Further evidence for the fact that the failure to use gradients can seri- Table 3
ously impede the graph transformation ability of students is found in the comparison of successful graph transformations: all respondents vs. those with
response to a question that asked whether the transformation indicated in understanding of gradient of tangents
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This indicates that many students learners struggle with s-t con- in small groups, tgredict the shape of @elocity-timegraph when they
versions because they fail to think of theirgraphs as curves of tangentsare given gosition-timegraph such as the ones in fig. 1 and fig. 8 (or the
with continuously changing gradients, to match the continuously changenverse, to predict the shape giasition-timegraph when they are given
ing height of the given v-t graph. avelocity -timegraph such as the ones in fig. 7 and table. 3. After they have

The success rate for no. 4 remains low however, possibly becausached consensus, the teacher supplies the correct answer which accounts
many students when thinking in terms of changing gradients still expefor the observe phase. The students must compare their answers to the
ence difficulty with the idea o& decreasing magnitude of a negativecorrect answer and if there are discrepancies, they must try to resolve these
gradient The poor response to the task involving “slowing down whildor themselves in their small groups. If they then still do not understand,
traveling in a negative direction” (see table 1) can probably also be attrthe teacher can intervene and explain.
uted to this. If the students have access to a microcomputer based laboratory (MBL),

Interviews with a number of students revealed large discrepanciesairsimilar procedure can be followed. [An MBL is a self-contained labora-
the level of their comprehension of the role that slope plays in grapbry pack consisting of a microcomputer, software, sensor equipment, a
transformations. A significant proportion (20%) merely mimicked or copdigital interface for collecting data and other apparatus.] The basic ap-
ied the given graph when asked about the shape of the readigrelph in  proach is to require learners, working in small groupspredict what
the transformation illustrated in figure 9. would happen during the execution of a specific experiment, or what effect

would be observed if specific changes are made to an experimental set-up
or what they should do to obtain a specific result for a given experimental
set-up. The experiment / demonstration is then conducted. They must then
] v observewhat happens and if their predictions differ from the experimental
result, they must try t@xplain any discrepancies between the predicted
— and observed results. The following example of simplified projectile mo-
tion serves as a typical exemplar.

In this activity, participants receive a detailed worksheet in which they
t t are instructed to prepare the experimental set-up shown in figure 10. The
computer is pre-programmed so that the reference point is at the sensor
(motion detector) and the directiap the incline is taken agositive.

They are then required faredict in small groups the shapes of the x-t,

In view of their reluctance (or inability) to use gradients and therefolst @nd a-t graphs for a ball rolling up and down the incline using the stated
translate the observed constant slope into a constant velocity, these Sajne of reference. The participants must then do the investigation and are
dents typically declaredhe velocity increases at a constant rate becausl%]]s””ded to repeat the experiment until a smooth graph is obtained. Before
the displacement increases at a constant ratecontrast to this a limited ey continue with the structured section of the worksheet, they must
number of students demonstrated an excellent grasp of the concepPFerveand try toexplain any discrepancies between their predicted and
changing gradients. One student verbalized the fact that the turning pdfift OPserved graphs. If they then still do not understand, the teacher can
of the s-t graph occurs at the intercept of e graph with the time axis. 'Ntervene and explain. #gen (2004:256) reports varying success while
This student declared (with reference to transformation nahd)gradient  USing this method, but more work is required before any definite conclu-
at the turning point must be naught, so the speed must be naught her&138S can be drawn.
well, so this is where we are on the v-t grgpbints to intercept of-t
graph with time axis).

CONCLUSIONS M don -,

The use of gradient as an indicator of rate of change is fundamental Deetor
both the analysis as well as the construction of graphs in many acade
disciplines. In spite of this importance, it is an idea that is rarely used a
or understood by the students that we teach.

This study shows that this reluctance to focus on gradients is parti
larly true in kinematics. Graphs, and especially the ability to construct
different kinematic graph from one that is given, is crucial for a prop
understanding of the motion that is being considered. By merely consid Positive
ing that theslope of the s-t graph yieldselocity and theslope of the v-t reference
graph yieldsacceleration both graph interpretation as well as construc dratim
tion tasks are easily carried out.

The present study reveals that students experience particular difficy Figue 10 Set-up toinvestigetethe diffeent waysinwhich abdlid ling up and

v

Figure 9.Mimicked s-@& v-ttransformation

with the following ideas: dovnanindine an bepes eted gephi @ ly and thed ationship betwemn these
+ The association of a larger magnitude of gradient with a bigger rate gephi &l s entations
change;

« the fact that the gradient of the tangent to a curved graph gives @PBLIOGRAPHY
instantaneous rate of change at that point;

« the distinction between negative and positive gradients;

« the gradients of graphs that depiegativevalues of the quantity that is Bezu
being investigated;

» The use of the gradient concept to properly interpret various kinematic
graphs. . . ) ) .
An important challenge for science and mathematics educators is ?)NDf.:eLlEc’h;g}.angldégg fggganalyss of one dimensional motibme Physics

actively promote the use of gradient as an indicator of rate of changed ! ! y

) : L ST e rEMENT, J., The concept of variation and misconceptions in cartesian grapbazs.
their teaching. This will give students an additional (and powerful!) tocﬁIL on Leaming Problems in Mathematcl(2): 77-87, 1989.

for interpreting and constructing graphs, not only in physics and matEéNFREY, J, & Sait, E., Exponential functions, rates of change and the multiplicative

ematics, but in all walks of life. unit, Educational Studies in Mathematic@6 (2-3): 135-164, 1994,
RECOMMENDATIONS CrawrorD, A.R. & Scott, W.E., Making sense of slopklathematics Teache®3 (2):
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An investigation into the Greek secondary school graduates’ knowledge and aware-
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Abstract hours spent at home without an adult and the parental situation of the

. . , adolescent. They also found that as the grade increases so does the percent
The aim of this study was to assess Greek secondary school graduates knowledg udents who do not eat healthy foods as they get older

healthy diet, and the factors that could affect it. Our results show that, to a large Murpy et. al, (1994) found that students are interestéd in learning
extend, students know what healthy food is. They lack however satisfactory knowle‘ﬂggut nutritioh V\;ith a personal effect on their own health and well being.

on the chemical constitution of foods. Although family plays a major role in inﬂuemfheir interests varied somehow by grade, but topics of weight control
ing their dietary habits, their main information source, on dietary matters, is televﬁut ’ !

. . . X ition and disease, and how to improve their diet were of particular
sion, with school to a lesser extend. Finally students believe that school could ex rest across all grades. They also found that across grade levels student's
its influence in the shaping of their dietary patterns through suitable educationB .

eferred active rather than passive methods of learning about nutrition.

programmes_‘ Teachers therefore need to find ways to allow students to be active partici-
Key wordsdiet, students, health, school pants in nutrition instruction, and to provide opportunities for students to
Resumen apply learning through doing. Finally it was found that students prefer to

El objetivo de este estudio es evaluar el conocimiento que tienen los estudiarlfgm through interdisciplinary or team teachingike and THowmas (2000)

i . X ; firm these findings with their investigation where they conclude that
griegos graduados de ensefianza media sobre dietas sanas y los factores que p%e0 rehensive hea?th education progrgmmes contributg significantly to

afectarlas. Los resultados muestran que, en general, los estudiantes saben lo qyg e , . ;
comida sana. Sin embargo, no poseen un conocimiento satisfactorio sobre la constitlﬁ Hsstggiggtcsonlgﬁivc\:l;iggt ;,rsldcgﬁ lga;:gg ri r:?luglr? (t:e gﬁﬁi\rﬁ: I?:]r:)(\?\;l epdergoglr? (;
quimica de los alimentos. Aunque la familia juega un papel primordial e influen havior to eating habits g

sus costumbres alimenticias, las fuente mas importantes de informacion sobre materi . .
dietéticas son la televisién y, con menos relevancia, la escuela. Finalmente, los estudi%na‘Sh the present study we assessed the dietary habits of Greek secondary

creen que la escuela podria influir mas y afectar sus costumbres dietéticas a travé! & 80' graduates (of both sexes) and the factors that might influence them.

programas educacionales adecuados. METHODOLOGY APPLIED IN THE INVESTIGATION
Palabras clavedieta, estudiantes, salud, escuela. Subjects

INTRODUCTION o In the study participated 346 Greek secondary school graduates (172

ot . . . nd 174 girl h in ntrance into the fir r of University.
Diet is a major factor of importance for public health. Researchers agre(z)ayS and girls) who gained entrance into the first year of University

that a relationship exists between diet and chronic disease, but convertifgihodology o )

the research into changes in dietary behaviour poses a challenge (Nation& guestionnaire consisting of 12 questions was constructed for the
Research Council, 1999; Healthy People, 2000). Originating in childhog@ecific needs of the present study (Appendix I). The questionnaire re-
and influenced by cultural background, eating habits remain resistantdigired the students to indicate what they eat, what is a healthy diet, their

change without long-term commitmentri@& and Bistani, 1993). knowledge of the chemical constitution of different kinds of food, how
Several factors influence eating habits. Children’s and young adulgnd where from they gained knowledge about the different foods etc.
food preferences resemble their parentsivd® and RicHar, 1986; Rzin Our data were statistically analyzed usifgBor all statistical analyses,

et. al, 1984). The probability of engaging in health-risk behaviours is legslevel of at least 0.05 was used to determine significance.
influenced by parental presence and authoritative parenting practges (F,
et. al, 1999; Jckson et. al, 1994). However, limited evidence demon-RESULTS AND DISCUSSION
strates the influence of parents on specific eating behaviors other than as Results
role model (Wobwarp et. al, 1996), physical monitoring of intake i(H
et. al, 1998), providing the food, or giving nutrition advicewfHet. al,
1998). Due to the important relationship between diet and health, avenle
to effectively facilitate consumption of healthy foods are essential. 0
NEUMARK-SZTAINER €t. al, (1996) have demonstrated a strong associ
tion between fruit and vegetable intake and family connectednesscY
and fers (2001) confirm these findings and add important factors such R

Actual dietary habits of students

) To the first questiomow often do you consume the foods of the
owing list, for every day51.6% answered they eat yoghurt and milk,
49.4% olive oil, 49.1% bread, 48% cheese and butter, 32.5% fruits, 29.8%
%egetables, 27% sweets; fawice or three times a wedk?.3% answered
gtatoes, 52.1% pasta, 43.3% eggs and chicken, 39.8% sweets, 37.6%

36 JOURNAL OF SCIENCE EDUCATION



