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Summary: Achievement is usually seen as a major indicator of school 
performance and school effectiveness. Educational effectiveness associated 
with the quality of education. The study of teaching, teachers' influence and 
effectiveness of teaching methods and procedures aimed at innovating teaching. 
Monitoring of progress in student achievement are monitored transformational 
processes in schools, and is one of the tasks of school permanent commitment 
to introduce innovative ways of work and monitor progress in student 
achievement at all levels of education. This paper was presented analysis of 
student achievement progress in primary education, the introduction of 
innovative models of teaching. The choice in this paper was going to analyze the 
effects of activity that had an experimental program of work on individual classes 
of students and impact indicators of student achievement in the interpretation of 
research results 

Key words: Achievement, primary classroom education, school effectiveness. 

Rezime: Postignuće se obično posmatra kao glavni školski učinak i pokazatelj 
školske efikasnosti. Obrazovna efektivnost se povezuje sa kvalitetom 
obrazovanja. Proučavanje nastave, uticaja nastavnika i efektivnosti nastavnih 
metoda i postupaka ima za cilj inoviranje nastave. Praćenjem napretka u 
postignuću učenika prate se transformacioni procesi u školama, pa je jedan od 
zadataka škole trajno opredeljenje za uvođenje inovacionih načina rada i 
praćenje napretka u postignuću učenika svih nivoa obrazovanja. U ovom radu je 
prezentovana analiza napretka u postignuću učenika razredne nastave, nakon 
uvođenja inovativnih modela nastavnog rada. Opredeljenje u ovom radu je išlo 
ka analizi delovanja efekata koje je imao eksperimentalni program rada na 
pojedinačna odeljenja učenika, kao i uticaj pokazatelja postignuća učenika u 
interpretaciji rezultata istraživanja. 

Ključne reči: Postignuće učenika, razredna nastava, efikasnost škole. 
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Modern school is seen by many as a school where students will be 
unsuccessful.  However, the requirements that are currently being placed before 
the students are complex, and we tend to look only through efficiency. Things 
get even more complicated if the efficiency and progress in the achievement are 
not regarded as a system, taking into account the higher quality of student 
achievement. If the goal of education is development of students' abilities, it is 
imperative that the student is in the process of developing skills go through 
successes and failures, with the teachers as responsible ones in this process 
who should try to reduce the failure to a minimum.  In addition to the 
measurement of success through quality and quantity of knowledge, it is 
important not to forget the development of students' attitude towards their own 
work.  A student is required to provide an opportunity to experience success [1]. 

Effectiveness and efficiency are used as the two main terms of success, and 
accordingly to this we can speak about the success of school. The school will be 
effective if it sticks to its areas of activity, but also looks for a new field of action.  
Efficiency is the result of changes that affect the relation between the school and 
the environment, so we can say that this is a transformation process.  It shows 
how to use the resources of the school, and most of all resources in the 
students. Efficiency indicates whether it is better than how it used to be. School 
effectiveness and efficiency are terms that are closely related to the field of 
management. Management's ability to get the job done through people, is a 
process through which people coordinate activities of other people.  

Management in education is a process that is inevitable because it is a business 
that depends on who is involved, in a number of people - students, teachers, 
professional staff, administration, parents. This is an ongoing process of solving 
problems in education, the problems encountered by the educational institution. 
The area of management in education includes a range of activities such as 
planning, organizing, controlling and actions that are performed continuously in 
the team. It allows the educational institution to adjust and shape the changes in 
the environment in which it exists. Nowadays, when the rate of obsolescence of 
knowledge is about 10% per year, the professional qualifications of educators 
must be constantly transformed and it is a condition for progress  of educational 
institutions (schools, kindergartens, ...), and the education system in general. 
Knowledge produced by modern education system are the products that must 
be acceptable in the future, so the most desirable is functional knowledge of the 
students. The degree of utilization of knowledge in the education system is 
reduced due to [6]:  

- professional obsolescence, which occurs when knowledge and technical 
competence of the individual do not keep the pace with the 
achievements in professional activity; 

1. INTRODUCTION 
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- specialist obsolescence  which is measured by the deviation of the 
professional knowledge of individuals (teachers) from the available level 
of knowledge in specialist areas; 

- management obsolescence  -  due to inadequate management skills 
(e.g. school principal). 

Inadequate access to innovations in education will affect the efficiency and 
effectiveness of school. Innovations in teaching are closely linked with the term 
used to indicate the effectiveness, efficiency, the facts that someone or 
something works, and produces an effect on something or someone. The 
application of innovation in schools is expected to boost student achievement 
and to increase the number of students who will acquire, retain, understand and 
use knowledge.  

Therefore, progress in achievement is seen as an indicator of the effectiveness 
of education, as well as increasing number in primary school and after primary 
school population and the number of satisfied motivated teachers. 

 

 

The school now operates in an environment of a knowledge society. According 
to this, the school must be organized as an organization that learns, and these 
organizations need to define the appropriate procedure for its’ own 
transformation. This means that we should abandon outdated and create new 
knowledge. New knowledge creation is done through: continuous improvement 
of every activity, development of new applications from its own activities and 
continuous innovation as a universal process (Drucker, in [5]).  

The innovation is aimed at existing activity and work to change, improve and 
advance.”It has to be a novelty in the current situation, but may not be 
completely new, i.e. it could appear in the same community or elsewhere, but 
new and attracts special attention because the expected improvements of the 
educational process "[2]. Innovation should be seen as a process, procedure, 
and as a result of the effect. Innovations in teaching are closely linked with the 
term of effectiveness (from the noun effect = influence, effect, result, outcome), 
which indicates the effectiveness, efficiency, the facts that someone or 
something seems to produce the effect onto something or someone. In the 
pedagogical and scientific literature there is an expression of educational, school 
or teaching effectiveness, efficiency, quality. It is most often associated with the 
educational effectiveness of the quality of education [3]. The study of teaching, 
teachers' influence and effectiveness of teaching methods and procedures is 
aimed at teaching innovations. J.B.Caroll’s model is taken as a basic model of 
school learning, which is the basis for other models of school effectiveness. This 
model includes five classes of variables that are assumed to describe the 

2. INNOVATION IN EDUCATION AS A FACTOR OF 
EFFICIENCY 
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variation in educational attainment, which will be presented here, but it is 
important to note that Carol is in your model evaluation noted that the original 
formulation of the model is not specific enough regarding the characteristics of 
high-quality instruction. The essence of these instructions is that students must 
be very clear what needs to learn, to thereby be in active contact with the 
appropriate content and learning the steps in learning must be carefully planned 
and carried out (Carroll, 1989, in [3]. 

The didactical innovation in the world today are mostly based on models of 
individualized instruction: Bloom`mastery learning strategy, system plan, IGI, 
PLATO, IPI project, Swedish IMU project, partly individualized Russian, Polish 
workshop, France, Great Britain, Germany, Japan and so on. Common to most 
of these projects is: 

• number of units or models for learning, 

• instructional goals and objectives expressed in measurable terms, 

• teaching steps adjusted to the pupils, 

• a wide range of learning materials and media, 

• well-developed system of measurement and evaluation, 

• easy access to sources of knowledge, 

• flexible teaching schedule, 

• systematic procedures for managing the program (Grunlund,1974) in 
[3]). 

It was found that most of these projects contribute to positive attitudes towards 
learning and increase confidence in their own abilities to learn.  

 

 

The quality of education is actually a quality that education system gives to 
citizens of a country. The evaluation represents a quality control system which 
includes the process of collecting, integrating, processing and analyzing data 
related to education. Serbia has adopted Quality standards of educational 
institutions [10], among which these standards are divided into several key 
areas: school program and annual work plans, teaching and learning, academic 
students’ achievements, student support, an ethos, organization and 
management of the school and resources. From these standards, for the 
purposes of this paper, we highlight the field of teaching and learning and the 
area of educational achievement. 

Standards related to the field of teaching and learning are defined as follows: 

3. STUDENT ACHIEVEMENT - INDICATOR OF QUALITY 
STANDARDS OF SCHOOLS 
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• Teacher applies appropriate didactic-methodological solutions in class 

• The teacher teaches the students various techniques of learning in the 
classroom 

• The teacher adjusts the time to the educational needs of students 

• Students obtain knowledge in the classroom. 

The educational achievements of students are measured by two standards: 

• The success of students shows that the educational standards are 
achieved. 

• The school continuously contributes to increased student success.   

Achievement is usually seen as a major school performance. The origin of the 
student (also a school input) should be considered separately because it is not 
under the control of the school system, so it should be separated from research 
on the impact of school factors on student achievement. 

SCHOOL  LEVEL

CLASSROOM

LEVEL

CONTEXT

ACHIEVEMENTS
INPUT

COMPONENTS

 

Figure 1. - The basic model of school effectiveness (Scheerens, 2000, 
in:[16]) 

 

Sammons, Hillman&Mortimore gave the eleven components of school 
effectiveness that include: professional management, shared vision and goals, 
the environment for learning and teaching, practical instruction, high 
expectations, positive reinforcing, progress in monitoring student achievement, 
children's rights and responsibilities, cooperation between parents and school 
and a learning organization. We highlight two particular areas: practical teaching 
and monitoring progress in the area of student achievement.  Factor of 
purposeful teaching includes the following components: effective organization, 
clarity of purpose, structuring lessons and adaptive practices. Factor in 
monitoring the progress of student achievement includes two components - 
monitoring and evaluation of student achievement of learning outcomes, [8].   
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Scheerens and Bosker gave this explanation for the 14 factors to improve the 
effectiveness of school. They include these factors: achievements and 
orientation to high expectations, management education, consensus and 
cohesion among teachers, quality curriculum and learning opportunities, school 
climate, evaluative potential, the climate in the classroom and effective learning 
time. Of all these factors, they particularly stress the factor of achievement and 
orientation to high expectations. This factor includes the following components: a 
clear focus on focus on mastery of basic subjects, high expectations (school 
level), high expectations (teacher level) and records of student achievement. 

Progress in student achievement can be observed on the basis of school marks 
(general or specific subjects in grades), based on the progress that shows 
students attending remedial or additional training, using tests to measure the 
quality of student achievement. Authentic assessment of student achievement 
that includes a wide range of instruments and methods has recently been 
mentioned.  Armstrong (Armstrong, 2008, in [12]) talks about the different ways 
of monitoring progress and assessing student: taking notes, collecting students' 
papers, tables, socio- diagram, informal tests, interviews with students. This 
practice is necessary because of the increase in the total amount of scientific 
knowledge and understanding of changes in the concept and nature of 
knowledge, which requires a paradigm shift in the measurement of educational 
achievement. 

The purpose of any evaluation, including evaluation in education, is evaluating 
the achieved level of quality, their comparison with pre-defined, desired 
standards and minimum standards, and is based on the feedback obtained by 
comparing the identified weak points in terms of their correction. 

Among the most important international external evaluation of student 
achievement there are  PISA and TIMSS studies involving very large number of 
countries that have a long tradition. This study is of a holistic nature and does 
not address the achievement of individual educational institutions, but they 
overlook the educational system of an entire country. PISA survey is conducted 
on the population of students who have completed primary education and is 
aimed at determining the effectiveness of the educational system in preparing 
students to live and work in modern society. It examines how students are 
prepared to continue their education and, more importantly, how capable they 
are to apply their knowledge and solve everyday problems. Results should be 
the basis for fifteen-year old students’ development of literacy in mathematics, 
science and reading comprehension.  The study follows the level of functional 
information provided for our country, literacy of students is not satisfactory and 
cannot be seen continuous improvement in student achievement, particularly in 
the scientific literacy. The level of scientific literacy is also formed through the 
implementation of integrated science teaching, and includes, among other 
things, the level of possession of scientific knowledge and its application. That 
application of recognition of scientific problems, acquire new knowledge, explain 
scientific phenomena, willingness to build engagement and personal attitude. 
According to the PISA survey 2003. and 2006., in the domain of scientific 
literacy was found that in Serbia there are about 38% of students who are 
functionally illiterate, and only 0.8% of students who have attained the highest 
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level of scientific literacy. Weaker achievements of those skills were in the 
schools where they weren’t recognized as important, and are not included in the 
curricula, and therefore are not practiced by teachers and their students. Such is 
the case when the information is presented in a different format, e.g. table, in the 
form of maps, charts or drawings. In other countries the percentage of 
functionally illiterate are generally around 10-20%, 4-6% in Finland. The quality 
of education in Serbia is lower than in Croatia by 1.5 school years. Compared 
with the quality of education in Poland and the Slovak Republic, it is lower in 
Serbia by 1.5 to 2 school years, compared with countries that are economically 
developed, the difference is 2-3 school year [13]. 

Effects of educational work greatly depends on the quality of relationships 
established in the department. Great educational potential lies in the socio-
emotional climate that is determined by various forms of interpersonal, 
interactional and intercommunicative relationships between students, between 
groups of students and between teachers and students. Research of micro 
pedagogic process or processes and relations that are established in the class 
and the teacher who sized her skills, competence, performance and educational 
style has led to the fact that the management processes in the class 
(,,classroom management") has a significant impact on the success of a teacher 
or the quality of student achievement, as the following data: 

• effective management processes in the department includes various 
kinds of strategies for different kinds of students who exhibit  behavioral 
problems   (The Classroom Strategy Study, J.Brophy, 1996); 

• the model of assertive discipline teaches students to face the natural 
consequences of their behavior (Li Kanter’s model of assertive 
discipline, 1976) and includes the following techniques: highlight positive 
examples, giving precise instructions about the desired behavior in 
specific situations, encouraging the child for desired behavior, the 
introduction of routine as a mediator for the fair conduct, defining the 
rules of conduct; 

• Model T. Gordon -  The effectiveness of teacher training primarily 
emphasizes the importance of openness, caring, interdependence, 
autonomy and mutual satisfaction of needs in relationships with students 
and teachers to a model that helps to develop responsibility, respect for 
students' support needs, promote democracy in the classroom, non-
violent communication skills and is based on the relationship ,,without 
the use of power ".Some of the techniques promoted by this model are: 
problem solving, conflict resolution, confrontation, cooperation, joint 
decision making, situation analysis, active listening, conflict resolution 
without winners and others. [15]. 

American researchers R. Marzano, D. Pickering&J. Pollock emphasized three 
basic elements of effective pedagogy, [7]: 

- instructional strategies, 

- management techniques and 
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- designing curriculum.  

These researchers based their study to show nine strategies that have proven to 
be statistically significant in the application to raise student achievement at all 
levels of education: 

1. Identifying similarities and differences 

2. Summarizing and taking notes 

3. Encouraging efforts and providing recognition 

4. Homework and  practice 

5. Nonverbal  display 

6. Cooperative  learning 

7. Defining the objectives and implementation of feedback 

8. Formulating and testing hypotheses 

9. Questions and highlight the organizers 

1. Teaching students to compare and contrast lay in the essential 
characteristics ensures that they understand and solve complex problems. 
This is possible with the help of Venn diagrams, T-diagrams, using 
metaphors and analogies, and so on. 

2. Creating summaries allows the students to understand the information 
much better, to separate a substance that is essential, which certainly 
requires direct teaching of rules for making creative summaries, questions 
and explain the use of vague assumptions. The study also found that the 
more extensive guidance notes are more productive than a small number of 
records. Effective management of records provides time for adoption 
information. It is necessary to use the notes the teacher prepares, and 
presentation of student records that resulted from different sources. 

3. The survey also confirmed that the symbolic recognition of the tangible 
rewards more effectively. Students who believe that the effort is an 
important factor of success are able to use it as a motivational tool in 
different situations. Students can learn to focus their faith onto effort. 
Reward is most effective if it is based on standards of achievement, but it is 
important to provide students with specific suggestions for improvement, 
and an award if their achievements improve. 

4. Quantity of homework should be adjusted to the class and should include a 
minimum of parental involvement. It includes discussion of homework with 
suggestions for a successful experience, precisely and clearly emphasize 
when the homework is for practice, and when it prepares students for the 
new unit, the use of the quiz or assignments that encourage self - 
confidence and speed of students. 

5. Knowledge has two forms: verbal and visual. Most students use both 
systems. The study showed that using non-verbal presentation stimulates 
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brain activity.  So, it is necessary to continue the use of graphic organizers, 
physical models, pictures, pictographs, kinesthetic activities to present 
information. 

6. The survey also showed that group cooperation has positive effects on 
learning. Groups should be small. Cooperative learning strategies should 
be applied systematically, including five defined elements of cooperative 
learning: positive face to face interaction, individual and group 
responsibility, social skills, group presentation. 

7. Goals direct students' learning, but they should not be too specific, to be 
able to adapt to the personality. It is necessary to define specific but flexible 
goals with the students. Feedback should be timely, corrective, and to 
indicate the specific level of knowledge or ability. The students should also 
be able to follow something of their progress (self-evaluation and the use of 
precise plans). 

8. In order to use successfully inductive and deductive principle in the 
classroom, it is proved that the deductive thinking is more effective. This is 
necessary in order that students know how to explain the hypothesis and 
draw conclusions. 

9. Questions and earlier organization of records help the learner to activate 
prior knowledge.  These funds should be allocated to what is important and 
will be used to activate the highest thinking skills (after a pause of the 
question for the improvement of students' responses width, storytelling, 
creating graphic presentations of information). 

Taking into account the competence of teachers that becomes very important in 
a situation where it is necessary to apply models of teaching which continually 
raise pupils' achievement, Slovenian researchers, [11], from the groups of 
competencies such as: effective instruction, life-long learning, classroom 
management, evaluation and general professional competence; distinguish 
effective instruction and management and classroom communication which 
includes the following: 

• professional knowledge necessary for understanding the content of the 
subject, 

• efficient didactical transformation of expertise in terms of the level 
required for students, 

• efficient organization of activities during the learning, 

• differentiation of students' knowledge, 

• use of active learning, 

• use of project-method, 

• effective, multidirectional communication with students, 

• organization of creative learning, 

• evaluation of the progress of each individual, 
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• belief in the developmental potential of students and 

• working with other teachers. 

 

 

The main problem of the empirical research conducted in the classroom a 
lecturer (teaching of nature and society) was to make the teaching of nature and 
modern society more efficient. Achievement of students using innovative 
teaching models studied here is based on acquired knowledge, skills and habits 
of students from the classroom of nature and society. The innovation here is 
assumed as combining already-known parts in a new and original way. 
Innovative models created are practical, complex, dynamic models, they 
elaborate and didactic design a teaching unit on the basis of program content of 
the teaching of nature and society. Models represent the original system 
descriptions, which are made to explain and predict the behavior of the system 
or its elements in real terms. The value of the model is determined and based on 
the criteria of their applicability, and how much they really affect the achievement 
of students in the teaching of nature and society. In the very structure of the 
models consisted of the above ways of learning in the teaching of nature and 
society that are organized so that each combine in different ways. This means 
that the modeled and teaching facilities made an adequate methodical 
transformation of programs that are extracted for research. There is a special 
system of instruction designed for each level of students 'knowledge or a 
particular group of students' abilities.   

Within the model relations that exist have been observed:  teacher-student, 
student-student and student-teaching materials, and functions and the position 
of students, teachers and teaching materials. Particularly, the educational results 
of pupils’ knowledge implementation have been observed. 

The study included 168 fourth-grade primary school, where the sample was 
appropriate. In the sample there are two sub-samples that were prepared for the 
pedagogical experiment with parallel groups: the first subsample included 82 
students and 4 fourth grade classes who did experimental group subjects (group 
E). Group E has been taught in the elaborately designed experimental program 
of work. The second subsample included 86 students and 4 fourth grade 
classes, which formed the control group subjects (group C) in which the teaching 
of nature and society has been done in a normal receptive-lecturing mode.  

For the research is created an experimental program that included the contents 
of teaching the whole encounter with the nature of the curriculum subject nature 
and society for the fourth grade, which is designed for innovative models of 
primary science teaching -  innovative models are represented by models of 
work in the realization of individual lessons. It is based on estimated effective 

4. EXAMPLE ANALYSIS OF RAISING THE STUDENTS 
ACHIEVEMENT AT THE PRIMARY LEVEL 
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ways to learn and acquire selected contents from primary science. The basics of 
each model are presented: cooperative learning, meaningful learning, problem 
solving learning, learning through discovery, research-oriented learning, 
differentiated requirements for students, multiple communication in the 
classroom, direct contact with sources of knowledge (natural materials, 
educational software, Internet,. ..) 

Balancing groups before entering the experimental factors was done according 
to the following characteristics of the sample of students: general success at the 
end of the first half of fourth grade, the success of primary science teaching at 
the end of the first half of fourth grade, students' previous knowledge of living 
nature, features a sample of teachers and working conditions in schools. 

4.1 Differences in achievements between E and C groups 

It is obvious from Table 1, the experimental factor is not even looked in all the 
experimental classes, but for all the experimental classes it is common that there 
is a sign of activity at the same time. In each of the experimental classes there 
are positive effects achieved. Differences in achievement on the initial and final 
test in all experimental classes were statistically significant. 

 The greatest progress was made by class E3 (9.33points), then the class E4 
(8.9 points) and E1 (6.8 points), while the least advanced was class E2 (6 
points). E2 class achieved the greatest progress on the subtest of information in 
experimental classes, while on the subtest of understanding and applying the 
most advanced subtest E4 was the best. In one experimental class (E2) the 
difference of means on the subtest of understanding the initial and final test is 
not statistically significant. So that is not observed statistically as a significant 
improvement.  

In the control classes we can even talk about the decline of achievement. In 3 
control classes differences are in favor of the initial test, rather than final, as 
follows:  K3 (1.79points), K1 (1.81 points) and K2 (2.62 points), except in the 
control class K4 (0.14), where this difference, is not statistically significant. 

Control classes are the only advanced information subtest, but this improvement 
was not statistically significant, except for K4 class. In understanding all the 
subtest control classes showed a decline in achievement, and this difference 
was statistically significant even in classes K1, K2 and K4, indicating a 
significant decline in the quality of students' knowledge. The three control 
classes (K1, K2 and K4) recorded a slight improvement on the subtest 
administration, which is not statistically significant. 

Based on the previously stated above, we can conclude that the experimental 
factor acts positively on student achievement, and that has led to significant 
improvements in student achievement of all the experimental classes. 

Students control classes only slightly increased the quantity of knowledge, as 
noted progress in the level of awareness which indicates the presence of 
receptive-teaching classes. In the control sections they are apparently insisting 
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on the adoption of information. However, facts and concepts from nature in most 
of these students remained at the level of recognition and recall. It is concluded 
that the positive results in all experimental classes are in quality and quantity of 
knowledge, ability to solve tasks in the level of understanding and application of 
the result and consequence of the experimental program of research. 

 

Tabela 1. - Differences in achievement of E and C groups by department 
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Differences in achievements between E and C groups in the initial and final test 
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mean 
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diff. 
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significa

nce 

 
t test 

 
significa

nce 

Subtest information -0,240 1,546 0,194 0,400 -0,706 0,489 

Subtest 
comprehension  

2,480 2,960 0,625 0,002 
3,833 0,001 

Subtest application -0,330 2,415 -0,177 0,443 -0,632 0.534 

 The test result                    1,810 4,523 0,505 0,020 1,833 0,082 

C
 2

 

21 Subtest information 0,520 1,834 0,056 0,809   

Subtest 
comprehension  

2,480 3,907 0,530 0,014 2,905 0,009 

Subtest application -0,380 2,439 0,403 0,070 -0,716 0,482 

 The test result                    2,620 4,832 0,652 0,001 2,484 0,022 

C
 3

 

23 Subtest information -0,520 1,563 0,308 0,153 -1,601 0,124 

Subtest 
comprehension  

0,520 3,409 0,370 0,082 0,734 0,471 

Subtest application 1,830 2,758 -0,023 0,918   

 The test result                    1,780 4,612 0,502 0,015 1,854 0,077 

C
 4

 

21 Subtest information -0,243 1,121 0,644 0,002 -9,926 0,000 

Subtest 
comprehension  

2,480 3,558 0,406 0,068 3,189 0,005 

Subtest application -0,190 1,662 0,688 0,001 -0,525 0,605 

 The test result                    -0,140 4,973 0,592 0,005 -0,132 0,897 

E
 1

 

20 Subtest information -2,800 1,473 0,359 0,121 -8,504 0,000 

Subtest 
comprehension  

-2,350 4,308 0,137 0,564 -2,44 0,025 

Subtest application -1,900 1,917 0,494 0,027 -4,433 0,000 

 The test result                    -6,800 5,634 0,381 0,097 -5,397 0,000 

E
 2

 

21 Subtest information -0,429 1,384 0,530 0,014 -14,195 0,000 

Subtest 
comprehension  

0,140 4,480 0,305 0,179 0,135 0,894 

Subtest application -1,860 1,740 0,624 0,003 -4,890 0,000 

 The test result                    -6,000 5,450 0,618 0,003 -5,045 0,000 

E
 3

 

21 Subtest information -3,380 1,596 0,102 0,661 -9,707 0,000 

Subtest 
comprehension  

-2,620 3,090 0,321 0,156 -3,884 0,001 

Subtest application -3,330 2,129 0,436 0,048 -7,174 0,000 

 The test result                    -9,330 4,715 0,474 0,030 -9,071 0,000 

E
 4

 

20 Subtest information -2,750 1,888 0,205 0,385 -6,513 0,000 

Subtest 
comprehension  

-2,850 3,133 0,711 0,000 -4,068 0,001 

Subtest application -3,300 1,922 0,602 0,005 -7,678 0,000 

 The test result                    -8,900 3,626 0,850 0,000 -10,977 0,000 
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4.2 Analysis of progress in the achievement of multiple 

regression analysis 

For the purpose of confirming the results of research and results validity  of the 
final test of knowledge, which measures the effect of experimental factors and 
receive information on progress in student achievement, performed a multiple 
regression analysis. 

Hypothesis: It is assumed that there is no impact on the results of initial tests of 
knowledge, school success and commitment to group the results of the final test 
of knowledge. 

Criterion variable is the result of the final test of knowledge, and predictors were 
academic achievement, the result of the initial test of knowledge and group 
membership (experimental or control). Group membership is coded in dummy 
form and still be treated as a continuous variable. 

    

Tabela 2. - Summary of criterion and predictor variables 

   Mean Std. Deviation N 

The  result at the final 
test of knowledge 35,85 6,788 168 

Affiliation to the 
experimental or control 
group 

,49 ,501 168 

The overall 
achievement                      

3,9413 1,10804 168 

The result of the initial 
knowledge  test                

32,84 5,570 168 

 
The average of the final results of the test subjects was 35.85 with a standard 
deviation of 6.788. The average of group membership was 0.49 with a standard 
deviation of 0.501.The average of the success of the school sample examinees 
was 3.94 with a standard deviation 1.11. The average of the results of the initial 
test subjects was 32.84 with a standard deviation 5.57. The analysis included all 
subjects of the sample 168 examinees. 

The correlation coefficient for the final test results of group and r=0.554 with p 
=0.000 is statistically significant. The correlation coefficient for the final test 
results and school success is r = 0.485 with p =0.000 and is statistically 
significant. The correlation coefficient results in the final and initial test was r 
=0.418 with p =0.000 and is statistically significant.  The correlation coefficient of 
group membership and the results of the initial test was r =- 0.16 with p = 0.019 
and is statistically significant. The correlation coefficient of school success and 
the results of the initial test was r = 0.509 with p = 0.000 and is statistically 
significant. 
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As shown in Table 3, final test results are correlated with the examinees of all 
three predictors. On the initial test results are correlated with school success and 
affiliation to the group. Correlation of results from initial tests and membership in 
a group is small, but negative, indicating that subjects in experimental group 
scored worse on the initial test. 

     

Tabela 3. - The values of correlation coefficients 

 

Tabela 4. - The coefficients of multiple correlation and multiple 
determination 

 

Model R R
2
 

Adjusted R 
Square 

Std. Error of 
the Estimate 

1 ,802 ,644 ,637 4,088 

  

The coefficient of multiple correlation is Ry.x,z,d=0.802. The coefficient of 
multiple determination is R2y,x, z, d = 0.644. The adjusted coefficient of multiple 
determination was 0.637 and the standard error of 4.088. These data indicate 
that about 64% of the variance of criterion variables (final test results) can be 
explained by the regression model (linear combination of predictor variables: 
academic achievement, the result of the initial test and group membership). 
About 37% of the variance of criterion variables is unexplained by this 

     

The result of the 
final knowledge  
test               

Affiliation 
to 

 the E or 
C  

group 

The  
overall  
achievement                      

The result of 
the initial 
knowledge 
 test                

Pearson 
Correlation 
  
  
  

The result of the 
final knowledge  test               1,000 ,554 ,485 ,418 

Affiliation to the 
experimental or 
control group 

,554 1,000 -,019 -,160 

The overall 
achievement                      

,485 -,019 1,000 ,509 

The result of the 
initial knowledge 
 test                

,418 -,160 ,509 1,000 

Sig. (1-
tailed) 
  
  
  

The result of the 
final knowledge  test               . ,000 ,000 ,000 

Affiliation to the 
experimental or 
control group 

,000 . ,403 ,019 

The overall 
achievement                      

,000 ,403 . ,000 

The result of the 
initial knowledge 
 test                

,000 ,019 ,000 . 

N  168 168 168 168 
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regression model. Correlation of criterion variables and linear combinations of 
predictor variables is very strong. Standard error of criterion variables prediction 
is based on knowledge of the results of the predictor variables SEy.x z,d =4.088 
and standard deviation of the results of the final test with s=6.788. Standard 
error of prediction is less than the standard deviation of results on criterion 
variables based on regression models is less than that without knowing the 
results of the predictors. 

The coefficient of multiple correlation shows what is the connection between the 
criterion variables and linear combinations of predictor variables (academic 
achievement, an initial and final test). The coefficient of multiple determination is 
the square of the coefficient of multiple correlation. The significance of the 
coefficient of multiple correlation is checked by using the F statistic. 

     

Tabela 5. - The significance of the coefficient of multiple correlation 

Model   
Sum of 
Squares df 

Mean 
Square F Sig. 

1 Regression 4952,85
6 

3 1650,952 98,776 ,000 

  Residual 2741,12
1 

164 16,714     

  Total 7693,97
6 

167       

 

F=98.776 with p=0.000 is statistically significant, indicating that the multiple 
correlation coefficient is statistically significant and that there is a strong linear 
connection between the criteria on variables and predictor variables. 

 
Tabela 6. - The values of regression coefficients model 

 

Model 
  

  
  

Unstandardized 
Coefficients 

Standardize
d 

Coefficients t Sig. 

B Std. Error Beta     

1 
  
  
  

(Constant) 9,880 1,996   4,951 ,000 

Affiliation to the 
experimental or 
control group 

8,353 ,641 ,617 13,030 ,000 

The overall 
achievement                      

1,930 ,333 ,315 5,802 ,000 

The result of the 
initial knowledge 
 test                

,435 ,067 ,357 6,488 ,000 

 

 

Standardized partial regression coefficient for predictor variable group 
membership is β = 0.617, t = 13.03 with p=0.000. Standardized partial 
regression coefficient for predictor variable academic achievement is β=0.315, t 
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= 5.802 with p=0.000. Standardized partial regression coefficient for predictor 
variable on the initial test result is β=-0.357, t=6.488 with p=0.000. The data 
show that the largest partial effect on the final test result provides group 
membership.  All regression coefficients were statistically significant.  

Partial regression coefficient shows the influence of individual predictors on the 
criterion variable when all other predictors remained constant. The question is 
much do criterion variables change if the predictor changes by one unit. 

If the models are introduced one by one predictor variable, we get the following 
information: 

 

Tabela 7. - The coefficients of multiple correlation and determination 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 ,554(a) ,307 ,302 5,669 

2 ,743(b) ,552 ,547 4,569 

3 ,802(c) ,644 ,637 4,088 

 
 

The coefficient of multiple correlation of criterion variables and predictor of group 
affiliation and school success is Ry.x,z=0.743. The coefficient of multiple 
determination is R2y,x,z=0.552. The adjusted coefficient of multiple 
determination was 0.547 and the standard error of 4.569. 

The coefficient of multiple correlation of criterion variables and the three 
predictors is Ry.x,z,d=0.802. The coefficient of multiple determination is R2 
y,x,z,d = 0.644. The adjusted coefficient of multiple determination was 0.637 and 
the standard error of 4.088 

The data in Table 7 indicate that predictors of group membership explains about 
30% of the variance of criterion variables, and academic achievement by adding 
additional variables explains about 24% of the variance of criterion variables. 
Adding the variable results on the initial test of knowledge is further explained by 
about 9% of the variance criterion variables. All three predictor variables 
explained a total of about 64% of the variance of criterion variables, and 36% of 
the variance of criterion variables is not explained by this model. 

The standard error of prediction criterion variables based on two predictor 
variables: group membership and school success is SE y.x,z = 4.088. The 
standard error of prediction criterion variables based on the three predictor 
variables SEy,x,z,d =4.088, standard deviation of the results of the final test with 
s=6.788. Standard error of prediction in both cases is less than the standard 
deviation of results on criterion variables, indicating that the average error in 
predicting the results of criterion variables based on regression models is less 
than that without knowing the results of the predictors. By increasing the number 
of predictor variables reduces the prediction error. 
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Tabela 8. - The statistical significance of the coefficient of multiple 
correlation 

Model  
Sum of 

Squares 
df Mean Square F Sig. 

1 Regression 2359,197 1 2359,197 73,410 ,000(a) 

  Residual 5334,779 166 32,137     

  Total 

7693,976 167       

2 Regression 4249,275 2 2124,637 101,769 ,000(b) 

  Residual 3444,701 165 20,877     

  Total 
7693,976 167       

3 Regression 4952,856 3 1650,952 98,776 ,000(c) 

  Residual 2741,121 164 16,714     

  Total 
7693,976 167       

 
 Fy.x,z=101.769 with py.x,z=0.000 is statistically significant, indicating that the 
multiple correlation coefficient is statistically significant and that there is a linear 
connection between the criterion variables and predictor variables and academic 
achievement scores on the initial test. 

Fy.x,z,d=98.776 with py.x,z,d=0.000 is statistically significant, indicating that the 
multiple correlation coefficients are statistically significant and that there is a 
linear connection between the criterion variables and the three predictor 
variables together (group affiliation, school success and the results of the initial 
test). 

Standardized partial regression coefficient for predictor variable academic 
achievement is β=0.496, t = 9.515 with p=0.000. Standardized partial regression 
coefficient for predictor variable on the initial test result is β=0.357, t=6.488 with 
p=0.000. All standardized regression coefficients were statistically significant.  
The standardized regression coefficients show that the largest contribution to the 
explanation of individual differences in terms of results achieved at the final test 
of knowledge affiliation to a group given the lowest score on the initial test. The 
introduction of the other two predictors in the model increases the standardized 
partial regression coefficient for predictor variable – group affiliation. 

The partial correlation coefficient between school success and final test is ryx.zd 
=0.595. The partial correlation coefficient between the results of the initial and 
final test is ryd.xz=0.452. Partial correlation coefficients are similar to the 
Pearson correlation coefficients. Partial correlation calculations is a clear 
correlation between two variables when the impact of other variables that are 
associated with them are not considered. 
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Tabela 9. - Standardized partial regression coefficients model 

Mod
el 
  

  
  

Unstandardized 
Coefficients 

Standar
dized 

Coeffici
ents t Sig. Correlations 

B 
Std. 
Error Beta     

Zero-
order Partial 

1 (Constant) 32,186 ,611   52,652 ,000     

   
Affiliation to 
the E or C 
group 

7,497 ,875 ,554 8,568 ,000 ,554 ,554 

2 (Constant) 20,155 1,357   14,853 ,000     
  Affiliation to 

the E or C 
group 

7,624 ,705 ,563 10,809 ,000 ,554 ,644 

  The overal 
achivement 3,037 ,319 ,496 9,515 ,000 ,485 ,595 

3 (Constant) 
9,880 1,996   4,951 ,000    

  Affiliation to 
the E or C 
group 

8,353 ,641 ,617 13,030 ,000 ,554 ,713 

  The overall  
achievement                      

1,930 ,333 ,315 5,802 ,000 ,485 ,413 

  The result of 
the initial  
knowledge 
 test                

,435 ,067 ,357 6,488 ,000 ,418 ,452 

 

 

 

If teaching is understood as a combination of multi-layered and multi-directional 
current interactions, there is no guaranteed recipe for a good result, because the 
act of teaching is to create a personal design, and is impossible to have ideal 
methodology that would   solve the problems of each teacher [14]. 

The study of teaching, teachers' influence and effectiveness of teaching 
methods and procedures aimed at teaching innovations. The main objective 
teaching innovations is to raise students’ achievement because an achievement 
is usually seen as a major school performance. 

This paper is an example of the analysis of raising student achievements in 
classrooms, after a research for a period of two months. Achievement was 
analyzed based on statistical results obtained by the methodology of the 
pedagogical experiment with parallel groups (experimental and control ones). 
The results showed that the initial test results are correlated with school success 
as well as the group affiliation. Correlation of results from initial tests and a 

5. CONCLUSION 
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group affiliation indicates that the examinees of experimental group had worse 
score on the initial test, in comparison with the final test. The standardized 
regression coefficients show that the largest contribution to the explanation of 
individual differences in terms of results achieved at the final test of knowledge 
group affiliation gave the lowest score on the initial test. 

The experimental factor, experimental program with innovative models of 
teaching, has led to significant improvements in student achievement of the 
experimental classes. On the other hand, the students' control class brought to 
the fall of achievement, which is absurd, because the two-month work and effort 
of teachers in these classes would not have a result. The overall results of the 
initial and final test showed a regression in the three control classes. The 
experimental factor did not act equally in all the experimental classes, 
suggesting other factors influence outcomes. Taking into account that most of 
the controlled factors (structure of the class, the level of students' previous 
knowledge, learning conditions, the experimental program) remains a very 
important factor of influence – teachers (teacher). The teacher is extremely 
important in the interpretation of programs, and in this study, the experimental 
realization of the program. For the application of innovative learning models that 
are included in the experimental program the teacher's role is very complex. 
Teacher takes the role of the manager in the classroom while primary science 
teaching in a modern way. He/she has got the leading role in reforming the 
teaching of nature and society. In doing so, the most notable is teacher’s 
competence in the field of planning, programming and management of teaching 
and learning. It means that the teacher plans appropriate and necessary 
programs, coordinates the content, teaching strategies and approaches to 
students' previous knowledge and characteristics, creates a space that engages 
and motivates students to effectively structure the task of learning, to set clear, 
realistic and challenging expectations of the students, to support and encourage 
independent and cooperative learning and actively engage students in 
developing knowledge. This area of teacher competence came into sight in 
designing the experimental program, and is a key competence for the 
implementation of modern teaching of nature and society. The process of 
managing primary science teaching contains many activities that belong to the 
so-called sphere of effective instruction: the use of knowledge of the profession 
(certain scientific disciplines) and its understanding, the effective transmission of 
expertise, the use of knowledge about the process of learning and knowledge of 
the theories of education, planning, organization and evaluation of teaching, the 
efficient organization of  learning activities, determination of the application of 
different levels of learning, using interactive teaching methods and determination 
of the application of active learning. 
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