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Abstract. The present article has been prepared according to the results of comprehensive research plan 
considering the study and comparison of the influences of the Problem-solving and Traditional teaching 
principles in mathematics and experimental sciences on educational progress and remembrance of the 
students of grade three in Behshahr public secondary schools and proposing a practical model. The research 
has been carried out during a school year on 224 male and female students, considering the experimental 
method and based on the bunch-sampling method. Students of each gender have been divided into two 
groups. According to the results, those students who have been trained in mathematics and experimental 
sciences based on the problem-solving principle in groups, had a better educational progress and 
remembrance in comparison with those who have been trained based on the traditional principle. In addition, 
the principles of problem-solving and traditional had the same influence on both male and female students. 
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1. Introduction 
Developing reflective and creative thinking among students is one of the principal goals of education in 

every society .As far as education is the matter of consideration, teaching and teaching principles would be 
of great importance, naturally. Upon the study of the problem-solving teaching principle, it is now clear that 
this principle can play a major role in reflective thinking development; it is in complete harmony with 
teaching principles such as the discovering principle (Pizzini et al, 1989). The problem-solving teaching 
principle shows that despite the different ideas of experts and authorities in defining the mentioned principle 
and its various methods, they all have come to the result that the teaching models which stress on the 
problem-solving principle, have had a crucial influence on the development of reflective thinking and 
reasoning and thinking abilities of the students. The influence is obvious in all educational courses, 
specifically experimental sciences and mathematics. The general and ultimate goal of the above mentioned 
research is to study and compare the influences of the Problem-solving and Traditional teaching principles in 
mathematics and experimental sciences on educational progress and remembrance of the students of grade 
three in Behshahr public secondary schools as well as proposing a practical model.  

2. Review of the literature and theoretical bases 
Numerous researches have been done in the area of teaching and learning which have led to the 

development of plans for problem-solving teaching or what is usually referred to as supreme mental 
processes; some of the studies done in various countries are as follows: 
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Chang, Chun-Yen, Weng, Yu Hun (2002) who have studied the problem-solving capability of students in 
Earth science found that the problem-solving principle has a considerable influence on various courses of 
Earth science, specifically operational and field courses. In addition, the results show a development in 
students' attitude over the mentioned courses. Reid, Norma et al (2002) have dealt with the problem-solving 
principle usage in chemistry, specifically in open-ended problems and resulted that this is the best method in 
order to evaluate the influences of the problem-solving principle through the open-ended tests which leads to 
the creative and critical thinking of students. Jonassen, David. Hengag (2002) suggested utilizing and 
supporting the problem-solving teaching principle: "the problem-solving teaching principle helps to improve 
the consistency of learning due to a development of the individual attitude and students show more interest to 
participate in learning opportunities." 

Upon a study in order to develop the problem-solving principles for children to utilize the role of games 
in lesson plans, Gill Hope (2002) expresses that planning the above mentioned principles in form of games 
would lead to meaningful influences and distinctions. Ardakani (1998) reviewed the educational influence of 
the cognitive guidelines on the problem-solving motivation and performance of the students of grade five in 
mathematics in Shiraz elementary schools and concluded that cognitive performance of the experiment group 
differ from that of the control group and the first group had a better performance in solving the problems. 
Having studied the influence of the problem-solving principle on the learning of the high school students in 
psychology, Ahmad pour (1998) resulted that those students who have been trained based on the problem-
solving teaching principle are more active in learning process in comparison with those who have been 
trained based on the traditional teaching principle. Kazemi (2000) performed a review on the influence of the 
problem-solving teaching principle on logical thinking development and resulted that it is much more 
efficient to use the problem-solving teaching principle at schools rather than the traditional teaching principle 
in order to develop the logical thinking of the high school students of grade one. 

3. Method 
The present research has been done in accordance with the experimental research method. In order to 

study the influence of the problem-solving teaching principle on educational progress, a pretest has been 
performed prior to the employment of the mentioned principle to evaluate the educational progress; another 
test has been given to the students upon the employment of the problem-solving teaching principle (applying 
the independent variable) in order to evaluate the educational progress. Tools of information gathering for 
the educational progress test were teacher-made and the statistical population for research included all 
students in grade three of Behshahr public secondary schools in a total number of 224. At first, the necessary 
information on the education department of Behshahr has been provided, and then some information on the 
secondary schools has been gathered in each geographical region. Finally, upon controlling variables such as 
economic condition of families, geographical factors, cultural and social factors, failing rate of students, 
educational progress and gender, a female secondary school and a male secondary school have been 
randomly chosen in each region. Then the selected schools have been randomly divided into two groups of 
test and control. The sample rate under research included 224 students out of which 122 were male students. 
They were chosen based on the bunch-sampling method. The SPSS software was used for independent and 
dependant tests in order to analyze data. 

4. Finding and Discussion   
Hypothesis 1: The students who are trained in accordance with the problem-solving teaching principle in 

groups, experience a greater educational progress in mathematics in comparison with those who are trained 
in accordance with the traditional teaching principle. 

Table 3- average dispersion, standard deviation, data analysis using the T-dependant test in mathematics 

Groups 
 

Tests 
 

Average 
 

Standard 
deviation 
 

Resulted 
T 
 

Independence 
degree 
 

P 
 

Table 
T 
 

Experiment Pretest 7.90 6.10 2.04 59 0.04 1.67 
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group 
 

       

Post-test 
 

9.10 
 

5 
 

Observe 
group 
 

Pretest 
 

5.38 
 

3.58 
 

3.63 
 

50 
 

1.001 
 

1.68 
 

Post-test 
 

4.32 
 

3.55 
 

As it is shown in the above table, the average mark for the post-test is higher than the average mark for 
the pretest in experiment group. On the other hand, the average mark for the post-test is lower than the 
average mark for the pretest in observe group and the T test shows the variance in the two groups, that is the 
resulted T is 2.04 in the experiment group and 3.63 in the observe group, while the table T with the 
possibility of 0.05 and a independence degree of 59 for the experiment group and 50 for the observe group 
equals 1.68 which is lower than the resulted T. Therefore, the first hypothesis of the research is confirmed. 

Hypothesis 2: The students who are trained in accordance with the problem-solving teaching principle in 
groups, experience a greater educational progress in experimental sciences in comparison with those who are 
trained in accordance with the traditional teaching principle. 

Table 4- average dispersion, standard deviation, data analysis using the T-dependant test in experimental sciences 

Groups 
 

Tests 
 

Average 
 

Standard 
deviation 
 

Resulted 
T 
 

Independence 
degree 
 

P 
 

Table 
T 
 

Experiment 
group 
 

Pretest 
 

11.07 
 

2.55 
 6.71 

 
59 
 

0.000 
 

1.67 
 Post-

test 
 

13.27 
 

3.41 
 

Observe 
group 
 

Pretest 
 

10.79 
 

2.25 
 0.42 

 
58 
 

0.67 
 

1.68 
 Post-

test 
 

10.67 
 

3.52 
 

Results show that the resulted T equals 6.71 and it’s higher than the table T (1.68) with the possibility of 
0.05 and a independence degree of 59. However, the T test does not show a considerable distinction for the 
observe group, therefore the second hypothesis is confirmed, too. 

Hypothesis 3: There is no considerable difference between the influences of the problem-solving 
principle on educational progress of the students in teaching mathematics and experimental sciences. 

Table 5- comparison of the influences of the problem-solving principle on educational progress of the students in 
teaching mathematics and experimental sciences using the T independent test 

Course 
 

Variance 
in 
average 
 

Resulted 
T 
 

Independence 
degree 
 

Resulted 
P 
 

Considered 
P 
 

Table 
T 
 

Mathematics 
 

1.20 
 1.30 

 
117 
 

0.197 
 

0.05 
 

1.96 
 Experimental 

sciences 
 

2.07 
 

As shown in the table, the resulted T (1.30) is lower than the table T (1.96) with the independence degree 
of 117 and a possibility of 0.05. Therefore, the third hypothesis is also confirmed based on the results. 

Hypothesis 4: There is no considerable difference between the influences of the traditional principle on 
educational progress of the students in teaching mathematics or experimental sciences. 
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Table 6- comparison of the influences of the traditional principle on educational progress of the students in teaching 
mathematics and experimental sciences using the T independent test 

Course 
 

Variance 
in 
average 
 

Resulted 
T 
 

Independence 
degree 
 

Resulted P
 

Considered 
P 
 

Table T 
 

Mathematics 
 

-1.01 
 2.17 

 
107 
 

0.032 
 

0.05 
 

1.96 
 Experimental 

sciences 
 

-0.118 
 

According to the table, there is a considerable distinction in the pretest and the post-test given to the 
students trained based on the traditional method in experimental sciences (-0.118) and in mathematics (-1.01). 
Therefore the fourth hypothesis is not confirmed. 

Hypothesis 5: The students who are trained in accordance with the problem-solving teaching principle in 
groups, experience a better remembrance in experimental sciences in comparison with those who are trained 
in accordance with the traditional teaching principle. 

Table 7- comparison of the standard deviation, variance in the average remembrance mark of the experiment and 
observe group, as well as data analysis using the independent T test in experimental sciences 

 

Groups 
 

Tests 
 

Average
 

Standard 
deviation
 

Resulted 
T 
 

Independence 
degree 
 

P 
 

Table 
T 
 

Observe 
group 
 

Remembrance 
 

1.97 
 

0.270 
 2.77 

 
117 
 

0.000 
 

1.96 
 Experiment 

group 
 

Remembrance 
 

1 
 

0.000 
 

According to the above table, the variance in remembrance mark and the post-test for the experiment 
group is less than that of the observe group and the distinction in the T test is meaningful. 

Hypothesis 6: The students who are trained in accordance with the problem-solving teaching principle in 
groups, experience a better remembrance in mathematics in comparison with those who are trained in 
accordance with the traditional teaching principle. 

Table 8- comparison of the standard deviation, variance in the average remembrance mark of the experiment and 
observe group, as well as data analysis using the independent T test in mathematics 

Groups 
 

Tests 
 

Average
 

Standard 
deviation
 

Resulted 
T 
 

Independence 
degree 
 

P 
 

Table 
T 
 

Observe 
group 
 

Remembrance 
 

-1.21 
 

0.562 
 2.55 

 
109 
 

0.012 
 

1.96 
 Experiment 

group 
 

Remembrance 
 

-0.33 
 

0.301 
 

According to the above table, the distinction in remembrance mark and the post-test for the experiment 
group is less than that of the observe group and the distinction in the T test is meaningful. 

5. Conclusion 
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The outcome of this research proves the general priority of the problem-solving teaching principle over 
the traditional principle. As shown in the first hypothesis shows that there is no considerable difference 
between the influences of the problem-solving teaching principle on educational progress of the students in 
learning mathematics and experimental sciences, that is the mentioned principle has the same influence on 
educational progress of students in learning experimental sciences and mathematics. 

The outcome of the second hypothesis suggests that the traditional teaching process does not have the 
same influence on educational progress of the students in learning experimental sciences and mathematics. 
The resulted T (2.17) was found higher than the table T (1.96) with an independence degree of 107 and a 
possibility of 0.05. It means the mentioned principle does not have the same influence on educational 
progress in learning experimental sciences and mathematics. 

According to the outcome of the third hypothesis, the students who have been trained in accordance with 
the problem-solving teaching principle in groups experienced a better remembrance in experimental sciences 
in comparison with those who have been trained in accordance with the traditional teaching principle.  

The outcome of the fourth hypothesis is as follows: the students, who have been trained in accordance 
with the problem-solving teaching principle in groups, experienced a better remembrance in mathematics in 
comparison with those who have been trained in accordance with the traditional teaching principle. The 
resulted T (2.55) was found higher than the table T (1.98) with a possibility of 0.05 and an independence 
degree of 109. Therefore the hypothesis is confirmed. 

The results of educational progress tests and the teachers’ findings who attended the classes as well as 
the explanations made by principals and students who have been trained based on the problem-solving 
teaching principle, suggest that the students not only improve logically through this method, but they also get 
familiar with social processes as well. They learn to come to an agreement with each other, to tolerate the 
dissensions, to help each other expressing a topic and the most important of all, they learn to learn new 
things out of exchanging ideas. 
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