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ABSTRACT. Training students to independently explore and analyze natural and social
phenomena and processes is one of the more important and demanding
tasks of science and social studies teaching. In order to successfully accom-
plish this formulated task, it is necessary for students to acquire the
appropriate level of procedural knowledge, i.e. to know how to plan and
conduct a research. Starting from the fact that the project work in the
current reform of education in Serbia has become a mandatory teaching
activity, the paper presents the results of an experimental research aimed at
determining the efficiency of the project-based learning model in science
and social studies in the process of acquiring procedural knowledge of
students. The research was carried out on a sample of 72 students of the
experimental group (three classes where the contents of the science and
social studies was delivered according to the project-based learning model)
and 70 students of the control group (three classes where the same contents
was delivered through the usual group tasks) of the fourth grade of primary
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school. It turned out that, after the implementation of the experimental
program, the achievements of the students of the experimental group
improved in all three categories of procedural knowledge – the knowledge
of different ways of collecting data, the knowledge of how to sort the
research data, and the knowledge of how to present the research results.

KEYWORDS: project-based learning model, science and social studies, procedural knowl-
edge, research work of students.

INTRODUCTION

Vygotsky’s perception of teaching in which students should be
trained how to use various “external resources” that will “alloplas-
tically” influence the efficient construction of their knowledge
(Ivić, 1992), and Dewey’s notion that active acquisition of knowl-
edge happens through the research work of students (Dewey,
1902), are embedded in the fundamental theoretical starting points
of the project-based learning model in the course of science and
social studies. In the light of Vygotsky’s theory, the educational
process and school learning constitute the basic environment for
the formation of a system of scientific knowledge (scientific con-
cepts). The essential feature that distinguishes scientific concepts
from spontaneous systematics is that students during the course of
teaching certain school subjects (scientific disciplines) adopt sys-
tematized scientific knowledge, relying on spontaneous concepts
and cultural and historical products. The adoption of knowledge
(knowing) does not imply transferring information from teachers
to students, but constructing and co-constructing (Vigotski, 1983).
In traditional teaching, student activities are mainly aimed at get-
ting information, while the knowledge that develops on such occa-
sion is often at the level of reproduction. By contrast, when
students work on a project and seek a solution to the problem, they
develop the understanding of key scientific principles and concepts
(Blumenfeld et al, 1991). The boundaries between knowledge and
the community are shifting; therefore, the structure of student
activities includes skills such as identifying and understanding the
problem, identifying and (re)defining goals, gathering information,
interpreting the theories, designing experiments, answering ques-
tions, constructing models, observing and evaluating processes,
and joint reporting of all participants on the attainment of the
goals of building knowledge (Scardamalia & Bereiter, 2003). In this
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way, postmodernist postulates of educational interpretations are
also being fulfilled, meaning students are not only observers or
candidates for scientific activity, but are also actively involved in
the progressive discourse of science (Mirkov, 2013).

Project-based and other similar models of research work in sci-
ence and social studies are focused on activities that involve
self-discovery of new knowledge and improvement of the learning
skills by practicing the scientific and research logic (Šefer, 2008).
Since this concept of acquiring knowledge is quite different from
the concept that prevails in the traditional model of teaching, it has
become the subject of various researches that seek to prove its
effectiveness. The results of such studies indicate that this teaching
model is one of the factors of more effective learning (Geier, et al,
2008) and the potential for increasing academic achievements
(Kaldi, Diamanto, Govaris, 2011; Mioduser & Betzer, 2007). Positive
effects also occur in students of lower academic achievement (Mer-
gendoller, Maxwell, Bellisimo, 2006), although some studies have
found that students were successful in planning and implementing
research procedures, but the results were presented without
describing their relationship or making conclusions based on com-
plete data (Krajcik et al., 1998). In the field of developing declara-
tive knowledge (knowledge of specific skills and algorithms) in the
science and social studies, the project model proved to be more
efficient than the traditional model (Ristanović, 2015). Project
activities contribute to a better understanding of course content
(Duncan & Tseng, 2011) and the process of scientific research
(Baumgartner & Zabin, 2008), and positively influence the develop-
ment of thinking ability (Gultekin, 2005). In examining the influ-
ence of the project-based learning model on the development of
the critical thinking skills of students, a positive effect was found
on the development of the ability to synthesize, evaluate, and pre-
dict with students of different levels of intellectual abilities. In
addition, weaker students showed initiative, interest in team work,
conscientiousness in group work (Horan, Lavaroni, Beldon, 1996)
during their work on projects. Particularly positive impact on stu-
dents’ achievements in terms of quality of knowledge has been
shown in project assignments that can be applied to different situ-
ations in real life (Barron et al., 1998).

In accordance with the appropriate theoretical knowledge, the
project-based learning model in the teaching of science and social
studies applied in this research has been prepared and designed so
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that it should encourage the adoption and development of different
categories of knowledge, especially procedural knowledge. They
imply knowledge of how to perform cognitive activities (Schunk,
2012), how to conduct research or use certain skills, and “it is often
in the form of series, or sequences of steps to be followed in a cer-
tain order” (Miščević-Kadijević, 2011, p. 78). They are important for
teaching because they enable the formation of concepts of a par-
ticular discipline and direct future learning and work (Mirkov,
2013). In the project-based learning model in science and social
studies, procedural knowledge involves knowledge of different
ways of accessing data, processing, classification, and presentation.
For example, students know that the necessary information can be
obtained by visiting a museum or a library, looking up information
in encyclopedias or on the Internet, talking with an expert, doing
field research, conducting an experiment, observing phenomena
and processes, or combining these and other activities.

In addition to the need for examining procedural knowledge,
they also provide the requirements in the General Standards of
Achievement for the course of science and social studies (General
Achievement Standards - Education Standards for the End of the
First Cycle of Compulsory Education, teaching of science and social
studies, 2011), as well as orientation indicators for the adoption of
basic historical notions in primary school (Pešikan, 2003). From the
list of indicators, the following are especially important for this
research:

– When a task is given, a student can indicate how to get informa-
tion about it, find the sources to learn more about a given phe-
nomenon, knows where to look for information;

– It is really possible to get information for simpler projects us-
ing various sources (to interview people, think and find infor-
mation from local history, review newspapers, catalogues,
books, maps, visits various buildings, places, etc.), which means
a student is trained for observation, listening, and recording of
materials;

– A student knows how to use the source of historical informa-
tion in a targeted and purposeful manner, for example a muse-
um. It is advised to apply the following procedure: first to gath-
er the necessary knowledge, so that a student can explain the
problem that needs solving (the problem can be given and not
self-disclosed), then the student performs field research with a
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prepared task and a clear goal of finding the answer to the ini-
tial question (Pešikan, 2003, pp. 123-124).

In addition, the collection and processing of data and the pres-
entation of the research results also represent forms of
constructing knowledge which mean that “the child enters the
depth of the learning process by following the paths of the
researchers, and, above all, by treating their own thought process-
es in the form of discovering the best strategies for solving
problems which they encounter” (Šefer, 2004, p. 134).

METHODS

THE AIM OF THE RESEARCH

The aim of the research was to determine the efficiency of the pro-
ject-based learning model in science and social studies in the pro-
cess of acquiring procedural knowledge of students.

DESCRIPTION OF EXPERIMENTAL RESEARCH

The study was conducted in the form of a four-week parallel group
experiment. The existence of cause-and-effect relationships
between the project-based learning model in science and social
studies (independent variable) and procedural knowledge of stu-
dents (dependent variable) has been determined. After the initial
measurement of the level of procedural knowledge, an experimen-
tal program was introduced to the experimental group. The sample
of the content was the teaching units from the topic What was life
and work like in medieval Serbia, which is studied in the fourth grade
in the science and social studies course. The content of the given
topic is the starting point for a more detailed study of history as a
special teaching subject in the older grades of the primary school,
and covers four areas: Historical sources, Chronology, Historical
area, and People and events (Grahovac and Đurović, 2010).

The conditions in which group work (both experimental and
control classes) was organized and realized were approximate to
the way groups were formed (homogeneous according to interests
and heterogeneous according to students’ abilities). Also, the
groups were similar in number but different according to working
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methods. Students of the experimental class realized the course
content according to the project-based learning model in which the
“learning of the logic of research procedures through their own
projects” dominated (Šefer, 2008, p. 22), while in the control class
the “usual” group work was applied.

SAMPLE

The sample of respondents consisted of three classes of the experi-
mental and three classes of the control group of the fourth grade
(age 10.3 to 11.2 years) of two primary schools in Jagodina. Students
from the fourth grade were selected because it was assumed that
they have stabilized their logical operations (Šefer, 2008) and that
they will be able to participate in an experimental program without
major issues. The research involved 142 students, 72 in the experi-
mental classes and 70 in the control group. Equalization of groups
was done based on the results of the initial testing. Based on the
calculated t-test value (t=0.506, df=140), which is significant at
p=0.614, it has been established that there is no statistically signifi-
cant difference between students of the experimental and control
classes, which means that the groups are fairly uniform in the
existing procedural knowledge.

INSTRUMENTS

The effects of the research experience were checked by the initial
and final test of procedural knowledge. The initial test contained
open and closed questions, and the final test, applied after the
experimental program, contained only open questions. The test
used in the research of Jasmina Šefer on the development of
research thinking of younger school children (Šefer, 2008) was tak-
en as the starting point in the construction of knowledge tests. Stu-
dents were asked to determine the ways in which they would
collect data in the research of the topic What was life and work like in
medieval Serbia, how they would validate the data gathered by the
group, and how they would present their results to others. The
focus of the questions is deliberately placed on the subject, so that
students will be free from the possible guidance of research proce-
dures specific to the investigation of natural phenomena (such as
conducting a study, for example).
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STATISTICAL DATA PROCESSING

In the analysis of the collected results, the following statistical pro-
cedures were used: at the level of descriptive statistics – percent,
arithmetic mean (M) and standard deviation (SD); for determining
differences between experimental and control group in procedural
knowledge – t-test of independent samples. Data processing soft-
ware used for statistical data processing was SPSS, version 17.0.

RESULTS AND DISCUSSION

COLLECTING RESEARCH DATA

Different sources of information were given to students in initial
testing, and their task was to select the most appropriate way for
collecting historical data.

In the category of incorrect answers only the tests with no
answer given were entered, and they are relatively infrequent,
7.1% in the control and 8.3% in the experimental group. It is dis-
turbing that only one fifth of respondents indicated the need to use
more knowledge sources in the research of a particular problem,
20.4% of the total sample. The largest number of pupils opted for
research from only one source of knowledge, 74.3% of the students
of the control and 69.4% of the students of the experimental group.
Although it is necessary to consult various sources for the reliabili-
ty of the information obtained by any type of research work, it
seems that this issue is not given enough attention in teaching.

In the final examination, the students of the experimental group
showed great progress in relation to the students of the control
group. The percentage of correct answers has increased more in
the experimental (83.3%) than in the control group (17.1%), while
in the category of partially accurate responses the situation is
reversed (9.7% in the experimental and 74.3% in the control group).
The analysis of the responses shows that students of the control
classes most often mention, in addition to teachers and textbooks,
additional literature and the Internet as a research resource, as
well as visits to specialized institutions (museums, historical
archives, etc.). Contrary to them, the students of the experimental
group marked museums and historical archives as the most com-
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mon ways of collecting data in the research of this topic, with the
Internet and other literature in the second place. It was noticed in
the answers that the teacher as the source of data necessary for
research is less frequently mentioned. This result can be consid-
ered positive as it points to the tendency of students’ acceptance of
a change of teacher’s role from a source of knowledge to someone
who provides support for independent learning. The textbook is
still present, but it does not prevail in students’ responses.

Positive progress of the academic achievement of the students in
the experimental group in the knowledge of data collection, before
and after the implementation of the experimental program, can be
seen in the Histogram 1:

The percentage of correct answers has significantly increased as
the research experience of students in the applied project-based
learning model contributed to a wider choice of different sources of
knowledge. In the control group, the relationship between achieve-
ments on initial and final testing of knowledge of data collection
methods in the research is almost identical (Histogram 2).

ARRANGING RESEARCH DATA

Arranging the data obtained by research is an important stage in
the project-based learning model in the teaching of science and
social studies because it represents the path from practical obser-
vation to logical thinking. As in research activities carried out by
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adult experts, students in this sectional model of work are trained
to “determine, analyze, interpret, explain, and conceive the results
and connections between the individual results obtained in the
performed research” (Banđur & Potkonjak, 1999, p. 293). Thought
processes, which are particularly involved in the process of arrang-
ing data obtained by research, are:

– analysis – the interpretation of specific data and the separation
of their essential characteristics (determining which issues are
treated in the data obtained);

–  comparison – comparing the obtained data (comparing the
types of sources from which they were obtained, whether they
are repeated in several different sources, etc.);

– identification – identifying the common characteristics of the
individually analyzed data (whether they correspond to the
topic of the research, whether it is written data, photographs,
etc.);

– classification – classification into groups according to a certain
similarity criterion;

– abstraction – neglecting data irrelevant to the topic of re-
search.

In the order given, activities and processes that form the
processing of the data obtained by the research should take place.
Considering the importance of student training for the data
processing because “it implies a logical progression of students, as
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one of the conditions for success in research work” (Šefer, 2008,
p. 151), students were asked to indicate ways of initial and final
testing of procedural knowledge.

According to the results of the initial testing, the students had
considerable difficulty in formulating the correct answers to this
question. The exact answers were completely absent in both groups
of subjects, with a relatively high percentage of inaccurate respons-
es – 38.9% in the experimental and 38.6% in the control group,
whereas 61.1% of the students of the experimental group and 61.4%
of the control group members gave partially correct answers. At the
final testing of knowledge of the data processing methods, the stu-
dents of the experimental group achieved significantly better
results than the students of the control group. Now, in their
answers, the procedures are much clearer, using the word “com-
pare” or “sorting out”, and providing more detailed explanations.
The largest number of responses is directly focused on the consider-
ation of data quality (whether all data relates to a certain historical
period, whether they relate only to Serbia or other countries, etc.).

In the repeated testing, the control group members did not give
any correct answers to the raised question again. In contrast to
them, 37.5% of the students of the experimental group gave accu-
rate, detailed written answers. The proportion of partially accurate
responses is relatively uniform, equaling 60% in the control and
54.2% in the experimental group. The number of incorrect respons-
es is almost five times smaller in the experimental group (8.3%)
than in the control group (40%). The advancement of the students
of the experimental group in the knowledge of the method of com-
piling the data, after the realization of the project-based learning
model, is also evident in Histogram 3, and the consistency of the
achievements of the students in the control group on pre- and
post-testing in Histogram 4.

SHOWING RESEARCH RESULTS

The final stage of the project-based learning model relates to the
presentation of research results (Ristanović, 2017). As in scientific
studies, the researcher, or the research team, should give a report –
a presentation and evaluation of the study and research. In this
way they inform the public about the conducted study and the
results obtained. In scientific research, reports are, as a rule, given
in writing (Banđur and Potkonjak, 1999). In the process of present-
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ing the results of the research, the synthesis is especially evident –
the thought process of combining essential and general properties
into a new whole.

In contrast to reporting in scientific research, in our case report-
ing is most often viewed as a variant of the oral presentation meth-
od, which “should especially be nurtured in the presentation of
pupils related to different observations, educational trips, group
work, excursions, visits to institutions, enterprises, and the like”
(Lazarević and Banđur, 2001, p. 124). However, only the verbal com-
munication of the research results “passivizes the listener and
reduces the number of possible exposures within a limited time”

incorrect partly correct correct

0

10

20

30

40

50

60

70
initial tes final test

HISTOGRAM 3. THE ACHIEVEMENTS OF THE EXPERIMENTAL GROUP

IN THE KNOWLEDGE OF THE METHODS OF SORTING RESEARCH DATA

ХИСТОГРАМ 3: УСПЕХ СТУДЕНАТА У ЕКСПЕРИМЕНТАЛНОЈ ГРУПИ У ПОЗНАВАЊУ

МЕТОДОЛОГИЈЕ СОРТИРАЊА ПОДАТАКА

incorrect partly correct correct

0

10

20

30

40

50

60

70

initial test final test

HISTOGRAM 4. ACHIEVEMENTS OF THE CONTROL GROUP IN THE KNOWLEDGE

OF HOW TO SORT RESEARCH DATA

ХИСТОГРАМ 4: УСПЕХ СТУДЕНАТА У КОНТРОЛНОЈ ГРУПИ У ПОЗНАВАЊУ

МЕТОДОЛОГИЈЕ СОРТИРАЊА ПОДАТАКА



COLLECTION OF PAPERS OF THE FACULTY OF PHILOSOPHY XLVIII (3)/2018

290 VELJKO R. BANDJUR, DUŠAN P. RISTANOVIĆ, VLADIMIR M. STANOJEVIĆ

(Šefer, 2005, p. 207), and “experience has shown that group reports,
which are submitted in the synthesis phase, are often not of a satis-
factory quality because they are most often read while the rest of
the class is not interested nor involved” (Vilotijević, 2000, p. 188).
Bearing this in mind, the applied project-based learning model is
oriented towards overcoming problems of often inadequate report-
ing of groups in traditional teaching and on training students for
better presentation of their research results.

High representation of answers classified as partially accurate
(72.2% in the experimental and 81.4% in the control group) speaks
about the students’ experience gained when reporting the results
of group activities in the traditionally conceived teaching of sci-
ence and social studies. These answers were mainly focused on one
of the following three modalities:

– To a greater extent, reading the results of the research ('Read to
the peers what we wrote in the notebook about the results of the task
we were working on in the group');

– To a lesser extent, demonstrating and explaining explicitly the
conclusions of the research ('Let's show how an experiment should
be performed and explain what we have done');

– To the minimum extent, graphic communication of the results
of the research (‘On the cardboard, we can write the most important
things that we have explored and illustrate them with charts, we can
also paste some photographs or drawings').

Apart from demonstrating the views that can be conditionally
interpreted with the aim of presenting the procedure, the students
emphasize only the mere presentation of the results, ignoring the
explanation of the goal of the activity, the process of reaching the
results, and the like. However, the demonstration of an experiment
is not an appropriate process in the exploration of historical
themes in science and social studies. Although it is explicitly
requested that the students show the process of reaching the
results, the percentage of students who gave the answer is signifi-
cantly lower in both groups (12.5%   in the experimental and 5.7%
in the control group).

In the final examination, after the implementation of the pro-
ject-based learning model, the experimental and the control
groups differ greatly in the knowledge related to the ways of pre-
senting the research results. The percentage of inaccurate respons-
es was somewhat higher in the initial testing (15.3% in the
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experimental to 12.9% in the control group), while it is now double
the number of these responses in the control group (11.4% in the
control group and 5.6% in the experimental group). The control
group still most commonly gives partially correct answers (82.9%),
while in the experimental group, only one quarter of the respond-
ents gives partially correct answers (25%). The biggest differences
occur in the category of correct answers. After applying the pro-
ject-based learning model, the percentage of students who accu-
rately presented and explained how to present the results of the
research in the experimental group was more than two thirds
(69.4%), while in the control group it remained unchanged (5.7 %).

A qualitative analysis of the responses given by students in the
final test shows that there are no changes in the control group
responses. Various forms of verbal reporting continue to dominate,
in some cases corroborated by practical demonstrations. The expe-
rience gained by the students of the experimental group led to a
change in the quality of the answer to the question of knowing how
to present the results of the research. The answers categorized as
accurate included both essential components: visual presentation
of data (usually combined with the text), and ’methodological
notes’ in which the stages of the work and at least three applied
procedures were presented (theme and purpose of the research,
project, organization and realization of the research, data, etc.).

Shifts in the development of knowledge of how to present the
results of the research among the students of the experimental and
control groups, before and after the application of the pro-
ject-based learning model, are also visible in Histograms 5 and 6.
The lack of application of the experimental program in the control
group led to almost identical achievements of the students in the
initial and final test.

Differences in the achievements of the students of the experi-
mental and control groups were also tested with the t-test (Table
1). The values of the calculated arithmetic mean values and stand-
ard deviations on the initial test of procedural knowledge are fairly
uniform (in the experimental group M=2.72, SD=1.21, and in the
control M=2.65, SD=1.11). There is no statistically significant differ-
ence between the calculated mean values, (t=0.333, with df=140 and
p>0.05), which confirms this equivalence.
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TESTING GROUP OF RESPONDENTS N M SD T DF P

Initial Experimental 72 2,72 1,21 0,333 140 0,740

Control 70 2,65 1,11

TABLE 1: SIGNIFICANCE OF DIFFERENCES BETWEEN EXPERIMENTAL AND CONTROL GROUPS IN PROCEDURAL 
KNOWLEDGE. ТАБЕЛА 1: ЗНАЧАЈНЕ РАЗЛИКЕ У ПРОЦЕДУРАЛНОМ ЗНАЊУ ЕКСПЕРИМЕНТАЛНЕ И 
КОНТРОЛНЕ ГРУПЕ
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The values of calculated average measures and variability from
the final testing of procedural knowledge are higher in the experi-
mental (M=4.69, SD=1.56) than in the control group (M=2.62,
SD=1.11). Using the t-test, it was found that the observed differenc-
es were statistically significant at p<0.01 (t=0.036, df=140), which
can be interpreted as a consequence of the application of the exper-
imental factor. This confirmed that the project-based learning
model in the teaching of science and social studies positively influ-
ences the acquisition of procedural knowledge of students.

CONCLUSION In a modern society, where one of the strategic goals of develop-
ment is the creation of a ‘knowledge society’, the school increasing-
ly demands greater effort in designing and implementing teaching
models that will be directed at developing more functional student
knowledge. The traditional model of teaching provides fast learn-
ing because it is based mostly on direct teaching – the transfer of
knowledge from the teacher to the student. There is a more eco-
nomical realization of the curriculum envisaged, but in most cases,
their deeper understanding and application in the real social con-
text is lacking. On the other hand, project work involves engaging
thought processes and student activities that require more time,
extracurricular space, and different modes of work, but research
suggests that knowledge formed in this way is deeper and more
durable.

For these reasons, this study examined the possibility of influ-
encing the project-based learning model to adopt procedural
knowledge. The results showed that there is a positive correlation
between these two variables. In groups where classes were con-
ducted according to the project model, the students achieved bet-
ter results in all three categories of procedural knowledge –
collecting data, compiling data, and presenting research results.
Since the experimental program included only the historical con-
tents of science and social studies in one class, and this subject is of
a highly interdisciplinary character, it would be desirable to under-

Final Experimental 72 4,69 1,56 0,036 140 0,000

Control 70 2,62 1,11

TABLE 1: SIGNIFICANCE OF DIFFERENCES BETWEEN EXPERIMENTAL AND CONTROL GROUPS IN PROCEDURAL 
KNOWLEDGE. ТАБЕЛА 1: ЗНАЧАЈНЕ РАЗЛИКЕ У ПРОЦЕДУРАЛНОМ ЗНАЊУ ЕКСПЕРИМЕНТАЛНЕ И 
КОНТРОЛНЕ ГРУПЕ
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take wider research that would cover contents from other natural
and social sciences.

Nevertheless, the obtained results could be of importance to
researchers who want to further study the effects of the pro-
ject-based learning model in the teaching of science and social
studies and other subjects, but also junior and senior class teachers
– practitioners, especially if we take into consideration that the
new curriculum for the first cycle of compulsory education envis-
ages compulsory project work.
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ВЕЉКО Р. БАНЂУР 
УНИВЕРЗИТЕТ У БЕОГРАДУ
УЧИТЕЉСКИ ФАКУЛТЕТ

ДУШАН П. РИСТАНОВИЋ

ВЛАДИМИР М. СТАНОЈЕВИЋ
УНИВЕРЗИТЕТ У КРАГУЈЕВЦУ
ФАКУЛТЕТ ПЕДАГОШКИХ НАУКА У ЈАГОДИНИ

РЕЗИМЕ УТИЦАЈ ПРОЈЕКТНОГ МОДЕЛА НАСТАВЕ ПРИРОДЕ И ДРУШТВА 
НА УСВАЈАЊЕ ПРОЦЕДУРАЛНИХ ЗНАЊА УЧЕНИКА

Осqосо�љавање ученика Qа самос[ално ис[ражују и анализи-
рају qрироQне и Qруш[вене qојаве и qроцесе qреQс[авља јеQан
оQ значајнијих и зах[евнијих заQа[ака нас[аве qрироQе и Qру-
ш[ва. Да �и се овако формулисан заQа[ак усqешно ос[варио, не-
оqхоQно је Qа ученици с[екну оQnоварајући ниво qроцеQурал-
них знања, [ј. Qа знају како Qа исqланирају и сqровеQу
ис[раживање. Полазећи оQ [оnа Qа је ак[уелном реформом о�ра-
зовања у Ср�ији раQ на qројек[има qос[ао о�авезна нас[авна ак-
[ивнос[, у овом раQу qреQс[ављени су резул[а[и ексqеримен-
[алноn ис[раживања чији је циљ �ио Qа се у[врQи ефикаснос[
qројек[ноn моQела нас[аве qрироQе и Qруш[ва у qроцесу усваја-
ња qроцеQуралних знања ученика. Ис[раживање је сqровеQено
на узорку оQ 72 ученика ексqеримен[алне nруqе ([ри оQељења
која су саQржаје нас[аве qрироQе и Qруш[ва реализовала qо qро-
јек[ном моQелу) и 70 ученика кон[ролне nруqе ([ри оQељења
која су ис[е саQржаје реализовала qу[ем уо�ичајених nруqних
заQа[ака) че[вр[оn разреQа основне школе. Показало се Qа су се,
након заврше[ка qримене ексqеримен[алноn qроnрама, qос[иn-
нућа ученика ексqеримен[алне nруqе qо�ољшала у све [ри ка[е-
nорије qроцеQуралних знања – qознавања различи[их начина
qрикуqљања qоQа[ака, qознавања начина сређивања ис[ражи-
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вачких qоQа[ака и qознавања начина qриказивања ис[раживач-
ких резул[а[а.

КЉУЧНЕ РЕЧИ: qројек[ни моQел нас[аве; нас[ава qрироQе и Qруш[ва; qроцеQу-
рална знања; ис[раживачки раQ ученика.
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