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Abstract: The present study aimed to investigate the effect of argumentation-based instruction on 

academic achievements, scientific process skills of primary school 4th grade students and their attitudes 

towards the science course. The study was designed as a quasi-experimental research, and the study group 

included 47 4th grade students during the 2016-2017 academic year. Academic achievement test, scientific 

process skills test and attitudes towards science course scale were used as pre-tests and post-tests in the 

study to collect data. Independent groups t-test, paired groups t-test, Mann Whitney U test and arithmetic 

mean, standard deviation, frequency and percentage analysis were employed to analyze the study data, 

and .05 confidence interval was accepted as significant. The study findings demonstrated that 

argumentation-based instruction had a positive impact on academic achievements and scientific process 

skills of 4th grade primary school students; and the instruction led to a significant difference that favored 

the experimental group in attitudes towards the science course. 

Anahtar Kelimeler: Academic achievement, argumentation-based instruction, attitudes towards science, 

scientific process skills. 

 

 

Argümantasyon Tabanlı Öğretimin İlkokul Öğrencilerinin Akademik 

Başarılarına, Bilimsel Süreç Becerilerine ve Fen Bilimlerine Yönelik 

Tutumlarına Etkisi 
 

 

Öz: The Bu araştırmada argümantasyon tabanlı öğretimin ilkokul 4. sınıf öğrencilerinin akademik 

başarılarına, bilimsel süreç becerilerine ve fen bilimleri dersine yönelik tutumlarına ilişkin etkisi 

araştırılmıştır. Yarı deneysel model olarak tasarlanan araştırmanın çalışma grubunu 2016-2017 eğitim ve 

öğretim yılında öğrenim gören 47 öğrenci oluşturmaktadır. Veri toplama aracı olarak; akademik başarı 

testi, bilimsel süreç becerileri testi ve fen dersine yönelik tutum testi ön test ve son testleri kullanılmıştır.  

Araştırmadan elde edilen verilerin analizi için bağımsız gruplar t testi, eşleştirilmiş gruplar t testi, Mann 

Whitney U testi ile aritmetik ortalama, standart sapma, frekans ve yüzde analizleri kullanılmış ve verilerin 

yorumlanmasında .05 anlamlılık düzeyi kabul edilmiştir. Araştırmanın bulguları incelendiğinde, 

argümantasyon tabanlı öğretimin ilkokul 4. sınıf seviyesinde öğrencilerin akademik başarıları ve bilimsel 

süreç becerilerine olumlu etki yaptığı bununla birlikte fen dersine yönelik tutumlarına ilişkin deney grubu 

lehine anlamlı düzeyde fark oluşturduğu görülmektedir. 

Anahtar Kelimeler: Akademik Başarı, Argümantasyon tabanlı öğrenme, bilimsel süreç becerileri, fen 

bilimlerine yönelik tutum. 
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  Introduction 

Knowledge production today is very rapid and simultaneous developments and changes 

in many scientific and technological fields occur due to the advances in the 21st century 

(Küçükyılmaz, 2014). Based on these developments, science education has been restructured to 

train competent individuals (Gençoğlan, 2017). The adoption of the constructivist approach in 

science programs aimed to develop learning environments centered on the student where the 

teacher acts as a counselor (problem-based learning, collaborative learning, project-based 

learning, argumentation, etc.) (The Ministiry of National Education, 2013; 2018). These 

objectives and learning environments aimed to train science literate individuals who could 

employ scientific thinking methods, make conscious decisions in scientific discussion 

environments and support their prepositions with reasons, and analyze the arguments with a 

critical approach (Köseoğlu, Tümay, & Budak, 2008). Thus, the concept of '' argumentation '', 

which was included in the curricula for the first time, was described as an approach where 

students could express their ideas freely based on a rationale; defend opposing arguments to 

refute the arguments in verbal and written discussions (Öğreten & Uluçınar, 2014). 

 

 Although concept of argumentation has a long history, Toulmin (1958, 1964) 

introduced the concept to the field of education (Gencel & Ilıman, 2019; Yalçın Çelik, 2010;). 

In the book "The Uses of Argument" published in 1958, Toulmin analyzed the natural process 

of a debate and presented a model that reflected the netural proceedings of a discussion, and 

demonstrated the basic elements and links between these elements in a discussion (Erduran, 

Simon, & Osborne, 2004; Kaya & Kılıç, 2008). Toulmin's argument model included six 

elements: a series of interrelated arguments, data that constitutes a basis for an argument, the 

reasons for the association between the data and the argument, the adjuvants that strengthen the 

justifications, limiting elements that determine the validity of the argument, and reject the 

argument when it is not true (Driver Newton & Osborne, 2000; Simon, Erduran, & Osborne, 

2006). Toulmin classified the data, claim, justification and supporters as the basic elements, and 

refutation and limitations as auxiliary elements (Driver Newton & Osborne, 2000). The basic 

elements are required to construct the argument, while the auxiliary elements affect the 

persuasiveness and validity of the argument (Simon, 2008). Toulmin realized that the 

conventional discussion approaches were not adequate for problem solving in daily life and 

distanced the theory from conventional discussion approaches and focused the argument 

approach on retrospective reasoning (Aldağ, 2006; Puvirajah, 2007). The argumentation-based 

learning (ABL), a learning approach where argumentation-based activities are conducted, was 

based on the constructivist learning, several learning and instructional theories, scientific 

literacy, comprehension of the nature of science and adequate writing activities that could be 

discussed (Driver, Newton and Osborne, 2000). ABL is effective in learning science, since it 

includes learning-oriented writing activities and inquiry-based science learning through 

discussion (Akkuş, Günel, & Hand, 2007). Students reconstruct and analyze scientific concepts 

during the discussions in ABL (Hand, Wallace, & Yang, 2007). This discussion process 

includes not only verbal discussions, but also occurs when students write and read texts on a 

scientific topic (Keys, Hand, Prain, & Collins, 1999). Thus, in ABL, writing activities 

conducted by the students are important to construct knowledge, and for comprehension and 

discussion (Burke, 2005). 

 

 The argumentation-based learning approach was introduced in the 2013 Science 

curriculum, and the number of studies on the topic has increased ever since (Arık, 2016; Mallı, 

2019; Memiş, 2017; Özer, 2019; Tümay & Köseoğlu, 2011; Uluay, 2012). However, a review 

of the literature on science education demonstrated that these studies were generally on middle 

and high school science courses (Hasançebi & Günel 2013; Memiş, 2017; Uluay 2012). Since 

learning scientific concepts accurately in primary school would lay the groundwork for 

advanced science courses, studies on argumentation-based learning in primary education should 



 

 

The Impact of Argumentation-Based Instruction on Academic Achievements and Scientific Process 

Skills of Primary School Students and Their Attitudes Towards the Science Course 

 

3 
 

be prioritized (Osborne, 2007; Özkara, 2011). Thus, students, who could express their ideas 

freely, express their ideas adequately, support these ideas with various reasons and develop 

opposing arguments to refute other arguments, acquire scientific knowledge through 

collaboration with others instead of accepting ready-made knowledge, could be trained 

(Ministry of National Education-MoNE, 2013). 

 

The Aim of the Study 

 

Several studies reported that the argumentation allows students to acquire critical 

thinking and inquiry skills and allows students to be active in learning areas and produce 

solutions to problems they may encounter in daily life through group discussions (Driver 

Newton & Osborne, 2000; Hand et al. 2018; Irish 2012; Küçükaydın, 2019; Osborne, 2007;). 

However, the analysis of the science course curricula in Turkey revealed that argumentation-

based instruction has only recently introduced since 2013 (Anagün, Kılıç, Atalay, & Yaşar, 

2015; MoNE, 2013). Furthermore, it should be noted that recent studies focused on middle 

school, high school and university level applications, and the number of studies on primary 

school curricula are limited (Naylor, Keogh, & Downing, 2007; Özkara, 2011; Zohar & Nemet, 

2002). The students require learning environments where they could actively participate in 

teaching-learning processes at an early age, participate in activities as a researcher and 

questioner in educational activities, explain their ideas with scientific reasons, and support and 

discuss these ideas effectively (Açıkgöz, 2002). One of the best examples of such environments 

is the classroom environment where the argumentation-based instruction method is adopted. 

 

The present study aimed to investigate the impact of argumentation-based instruction on 

academic achievement, scientific process skills and attitudes towards the science of primary 

school 4th grade students based on the scope of ‘Let's Learn about Matter’ unit. Because, there 

are the limited literature on primary school level argumentation-based instruction. In addition, 

“Let’s Learn about Matter” includes the basic concepts about the matter and it is important to be 

understood in advanced classes.  

 

The Problem Statement 

 

Within the scope of the primary school 4th grade “Let's Learn about Matter” unit, what 

is the effect of argumentation-based instruction on academic achievement, scientific process 

skills of the students, and their attitudes towards the science course? 

 

Sub-Problems 

 

1. Is there a significant difference between the pretest and posttest academic achievement 

scores of the experimental and control groups? 

2. Is there a significant difference between the pretest and posttest academic achievement 

scores of the control group? 

3. Is there a significant difference between the pretest and posttest academic achievement 

scores of the experimental group? 

4. Is there a significant difference between the pretest and posttest scientific process skill 

scores of the experimental and control groups? 

5. Is there a significant difference between the pretest and posttest scientific process skill 

scores of the control group? 

6. Is there a significant difference between the pretest and posttest scientific process skill 

scores of the experimental group? 
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7. Is there a significant difference between the pretest and posttest attitude towards the science 

course scores of the experimental and control groups? 

8. Is there a significant difference between the pretest and posttest attitude towards the science 

course scores of the control group? 

9. Is there a significant difference between the pretest and posttest attitude towards the science 

course scores of the experimental group? 

Method 

The Research Model and Design 

 

The present study was conducted with the quasi-experimental model to compare 

academic achievements, scientific process skills of primary school 4th grade students and their 

attitudes towards science course based on the "Let's Learn about Matter" unit. Quasi-

experimental models, which follow real experimental models in science, are employed when the 

controls required by real experimental models are not available or adequate (Çepni, 2011). In 

quasi-experimental design, pretest and posttest are applied to both groups, but the innovative 

methods are only applied with the experimental group (Cresswell, 2003). The quasi-

experimental method has high application validity, considering its limitations (Karasar, 1999). 

 

 In the study, one of the students group was assigned as the control group and the other 

as the experimental group where argumentation-based instruction. The study was an 

experimental research with pretest-posttest control group. Pretests were applied before the 

instruction and posttest were applied after the instruction to both groups. The experimental 

design of the study is detailed in Table 1. 

 

Table 1.  

The Experimental Design 
Group Pretest Instruction Method Posttest 

Experimental Academic Achievement Test  

SPST 

Attitude Scale                           

Scientific Discussion     

(Argumentation)          

Academic Achievement Test  

SPST 

Attitude Scale                           

Control Academic Achievement Test  

SPST 

Attitude Scale                           

Conventional 

Instruction          

Academic Achievement Test  

SPST 

Attitude Scale                           
SPST*: Scientific process skills test 

 

The Study Group 

 

The study group included 47 students attending two separate classes in a primary school 

in Mardin province in Turkey during the 2016-2017 academic year. The students in the 

experimental and control groups were assigned with the convenience sampling method based on 

the curricula. Thus, the first class that included 25 students (13 males, 12 females) was assigned 

as the experimental group where argumentation-based science instruction was adopted, and the 

second class that included 22 students (12 males, 10 females) were assigned as the control group 

where conventional instruction was implemented. 
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Procedures and Data Collection  

 

The study was conducted in a five-week period, where there were three class hours per 

week, during the instruction of the "Let's Learn about Matter" unit in the primary school 4th 

grade science course during the 2016-2017 academic year. Elementary science education is 

important to prepare students to higher classes because the basic principles and concepts are 

taught with the subjects including “Lets Learn about Matter” given in these classes. Pre-tests 

were applied to both groups before the instruction and it was observed that the mean scores of 

the two groups were similar. After the pretests, as the classroom teachers started to instruct the 

unit in the control group, basic knowledge on argumentation-based learning was instructed in 

the control group, and the teacher initiated scientific discussions for the comprehension of 

argumentation-based instruction. During the instructions, argumentation was described, how to 

form arguments and the significance of arguments in science education, employment of 

worksheets developed by the author, how to form the groups for the activities were described, 

and the students were introduced to the argumentation-based instruction. During the instructions 

conducted with the experimental group, Toulmin's argumentation model was presented by the 

teacher and the teacher asked discussion questions to arouse the student curiosity, developing an 

environment for scientific discussion. Then, discussion groups were determined (paired 

discussion, pairs to couples, listening trios, ambassadors, role play, jigsaw technique), 

worksheets (table of statements, theories that compete with stories, guess-observe-explain, 

theories that compete with cartoons, designing experiments) developed by the author based on 

the argumentation method were distributed to the students, and they were asked to defend their 

arguments and state the evidence behind their arguments, and then they were asked to discuss 

why they disagreed with the with the opposing arguments, and why the arguments presented by 

the other group were wrong. At the end of the discussion, the students reached a consensus after 

the general evaluation of the discussion. 

 

Data Collection Instruments 

 

In the study, an academic achievement test developed by the authors based on a 

literature review was employed to determine the academic achievements of the control and 

experimental group students. The academic achievement test was developed based on the 

outcomes determined for "Let’s Learn about Matter" in the curriculum and included 25 

multiple-choice questions. The initial form of the test included 32 questions, and it was edited 

based on expert opinion and item analysis conducted by the same experts who included teachers 

and academicians, and the final test included 25 questions. The KR-20 of the achievement test 

applied to 101 participants was .92. Since the item discrimination values of the 1st, 4th, 19th and 

24th questions in the achievement test were below .29, these items were reorganized. 

 

 To determine the scientific process skills of the students, 31-item "Basic Skills Scale-

BSS" developed by Padilla, Cronin and Twiest (1985) and adapted to Turkish language by 

Aydoğdu and Karakuş (2015) was employed. The scale aimed to score observation (5), 

classification (5), inference (5), measurement (5), prediction (6), and communication skills (5). 

The reliability coefficient of the scale (KR–20) was .83, and the average difficulty of the scale 

was .55. Furthermore, the 5-point Likert type (totally agree, partially agree, do not know, 

disagree, completely disagree) “Attitudes Towards Science Course Scale” developed by Geban, 

Ertepınar, Yılmaz, Atlan, and Şahpaz (1994) was used to measure the attitudes of the control 

and experimental group students towards the science course. The reliability coefficient of the 

scale was determined as .83. 
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Data Analysis 

 

In the analysis of the data collected with the academic achievement test, the scientific 

process skills test and the attitude towards science course scale applied to the control and 

experimental group students as pre-test and post-test, initially, the data was tested for normal 

distribution. The Kolmogorov-Smirnov test and other normality tests conducted on the study 

data revealed that the student scores exhibited normal distribution, and independent groups t-

test, paired groups t-test, frequencies and percentages were used in data analysis. However, 

since it was determined that the scientific process skills pretest scores did not exhibit normal 

distribution, the Mann Whitney U test was employed for this data. The significance level of the 

study data was accepted as .05. Statistical analysis was conducted with the SPSS 21.0 

(Statistical Package for the Social Sciences) software. 

Findings 

In this section, based on the study objectives, the study data were analyzed to determine 

the effect of argumentation-based instruction on academic achievements, scientific process 

skills of the students and their attitudes towards science and the study findings are presented. 

 

The results of the independent groups t-test conducted on experimental and control 

group academic achievement and attitudes towards science pretest scores are presented in   

Table 2. 

 

Table 2.  

Independent Samples t-Test Results: The Pre-test Experimental Group and the Control Group 

Scores 
Group n x̄ sd t p η2 

Academic achievement                          

Control  22 13,18 4,21 
,604 ,549 ,008 

Experimental  25 12,40 4,60 

Attitudes towards science  

Control 22 52,72 4,90 
,362 ,719 ,002 

Experimental 25 53,20 4,04 

 

As seen in Table 2, it was concluded that there was no significant difference (p>.05) 

between the experimental group and the control group pre-test academic achievement and 

attitude towards science scores before the application. This demonstrated that the academic 

achievements of both groups were similar before the application. The partial eta squared values 

were found to be less than .01 (small effect). 

 

Table 3.  

Mann-Whitney U Test Analysis Results: Experimental and Control Group Scientific Process 

Skills Pre-test Scores  
 

Group 

n 

 

Rank mean     Rank total  

        U 

 

    p 

 

η2 

Control 22 25,36 558,00 
245,00   ,520 .002 

Experimental 25 22,80 270,00 

 

As seen in Table 3, there was no significant difference (p>.05) between the scientific 

process skills pre-test scores of the experimental and the control groups before the instruction. 

This demonstrated that the scientific process skills of both groups were similar before the 

application. The partial eta squared value was found to be less than .01. 
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Table 4.  

Independent Samples t-Test Results: Experimental Group and the Control Group Post-test 

Scores  
Group n x̄ sd t p* η2  

Academic achievement   

Control 22 15,54 4,38 
,738 ,464 ,01  

Experimental  25 16,68 5,925 

                                               Basic process skills test   

Control 22 14,54 4,52 1,351 ,183 ,03  

Experimental 25 16,44 5,02     

    Attitudes towards science   

Control  22 52,09 3,08 7,04 ,000 ,52  

Experimental  25 60,36 4,66     

 

The results of the independent samples t-test conducted on the academic achievement, 

basic process skills and attitudes towards science pretest scores are presented in Table 4. It was 

found the small effect in academic achievement; the small-medium effect in basic process skill 

and the big effect in attitudes towards science between control and experimental groups. 

 

Table 5. 

The Control Group Paired Samples t-Test Results  
Test n x̄ sd t p η2 

Academic achievement  

Pre-test 22 13,18 4,21 
1,67 ,11 ,11 

Post-test 22 15,54 4,38 

Basic process skills  

Pre-test 22 14,09 3,96 
,317 ,755 ,004 

Post-test 22 14,54 4,52 

Attitudes towards science  

Pre-test 22 52,72   4,90 
  ,552  ,587 ,01 

Post-test 22 52,09   3,08 

 

The results of the paired samples t-test conducted on the academic achievement, basic 

process skills and attitudes towards science pretest and posttest scores of control group are 

presented in Table 5. It was found the medium-big effect in academic achievement; the less than 

small effect in basic process skill and the small effect in attitudes towards science. 

 

Table 6.  

The Experimental Group Paired Samples t-Test Results  
Test n x̄ sd t   p* η2 

Academic achievement  

Pre-test 25 12,40 4,60 
2,867 ,008 ,24 

Post-test 25 16,68 5,92 

Basic process skills  

Pre-test 25 13,96 4,59 
1,66 ,11 ,09 

Post-test 25 16,44 5,02 

Attitudes towards science  

Pre-test 25 53,20 4,04 
5,368 ,000* ,53 

Post-test 25 60,36 4,66 

p<.05 

 



Işıker & Emre 
 

 

8 

 

The results of the paired samples t-test conducted on the academic achievement, basic 

process skills and attitudes towards science pretest and posttest scores of experimental group are 

presented in Table 6. It was found the significant effect in academic achievement and attitudes 

towards science, the medium-big effect in basic process skill.  

Conclusion and Discussion 

The comparison of the pretest mean scores of the students in the experimental and 

control groups revealed that there was no significant difference between the groups. This 

finding demonstrated that before the study, the prior knowledge of the students in both groups 

on ‘Let’s Learn about Matter’ unit were similar before the study. Following the instruction, the 

comparison of the post-test mean scores of the experimental and control groups revealed a 

difference between the groups based on academic achievement favoring the experimental group. 

It was determined that the difference was not significant but it was found small effect size based 

on partial eta square. Thus, it could be suggested that the argumentation-based science 

instruction could play a role in the improvement of the academic achievements of the students. 

However, the contribution could be significant when the duration of the instruction could be 

expanded. In previous studies, Cangöz (2020) reported that argument-based virtual laboratory 

applications positively affected the academic achievement of the students, Erdogan (2010) 

found that the academic success of the experimental group students when argumentation-based 

instruction was conducted in the primary school 5th grade ‘Earth, Sun and Moon unit’ was 

higher when compared to the control group that was instructed with the conventional method. 

Uluay (2012) concluded that the argumentation-based instruction effectively improved 

academic achievements of the students in the7th grade Science and Technology course ‘Force 

and Motion’ unit. In a study conducted by Öğreten and Uluçınar (2014), where the effect of 

argumentation-based activities on the academic achievement of 4th grade students and the 

development of discussion skills was investigated, it was observed that there was a significant 

difference between post-instruction academic achievements favoring the experimental group 

where argumentation-based activities were conducted. Yeşildağ-Hasançebi and Günel (2013) 

concluded that the application of argumentation-based science learning (ABSL) approach in the 

‘Structure and Properties of the Matter’ unit contributed to the academic achievement of the 

students. Furthermore, other studies also reported the impact of argumentation-based instruction 

on student academic achievement (Akbaş, Şahin & Meral, 2019; Aslan, 2019; Driver Newton & 

Osborne, 2000; Noviyanti, Mukti, Yuliskurniawati Mahanal & Zubaidah, 2019; Yalçın, 2019). 

In addition, Nasimudheen and Musthafa (2015) indicated that argumentation is effective in 

enhancing achievement in science,  

 

The analysis of the scientific process skills pre-test data demonstrated that there was no 

significant difference between the experimental and control groups. Thus, it could be suggested 

that the scientific process skill levels of the experimental and control groups were similar before 

the study. In addition, the analysis of the posttest scores showed that there was no significant 

difference between control and experimental groups. However, it was found small-medium 

effect size based on partial eta square among the groups. Thus, the argumentation-based 

instruction of the science course was effective on the development of the scientific process skills 

of the students. In the literature, there are studies that investigated the effects of argumentation-

based instruction on the development of scientific process skills of the students. In a study by 

Tatlısu (2020), it was concluded that the argumentation method positively affected scientific 

process skills of the students. Similarly, Ural and Gençoğlan (2020) reported that the 

argumentation-based approach in science instruction had a significant effect on students' 

scientific process skills. The findings of the study conducted by Öç (2019) demonstrated that 

argumentation-based science laboratory applications improved the scientific process skills of 

pre-service teachers. Richmond and Striley (1996) also reported that conducted discussions led 
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to positive changes in the scientific research skills of the students. In another study done by Su 

(2020) showed that argumentation based study with concept maps promoting students’ critical 

thinking and improving self-confidence of science process skills. However, in a study by 

Gümrah (2013), it was reported that the scientific discussion method did not lead to a significant 

difference between the scientific process skills of the experimental and control group students. 

The review of the findings reported in a study by Gültepe (2011) demonstrated that scientific 

discussion-based instruction adopted in certain curriculum units made a significant difference in 

the development of scientific process skills of high school juniors; however, it did not have a 

similar effect in the “Reaction Speed” unit. Since the development of scientific process skills at 

the primary school level would be the cornerstone of advanced grades, it is important to 

improve these skills with argumentation-based activities. 

 

The analysis of the pre-test attitude scores of the experimental and control groups 

towards the science course demonstrated that there was no significant difference between the 

two groups before the application; however, a significant difference was determined after the 

application favoring the experimental group. Thus, argumentation-based instruction contributed 

to student attitudes towards the science course. Similarly, Oğuz Çakır (2011) reported that 

discussion-based instruction helped 6th grade students develop a positive attitude towards the 

science course. Çelik (2010) also determined that the scientific discussion-based instruction 

improved student attitudes towards the chemistry course during the instruction of 9th grade 

"Structure of Matter" unit and 10th grade "Gases" unit. In addition, in a study conducted by 

Erdoğan (2010) on 5th grade students, a significant difference that favored the experimental 

group was reported between the attitudes towards science scores of the experimental group 

where argumentation-based instruction was conducted and the control group where the courses 

were instructed with the conventional method. Other study findings were also consistent with 

the above-mentioned results (Osborne, Simon, & Collins, 2003; Walker et al., 2012; Yüksel, 

2019). 

 

 An overview of the current study findings would reveal that argumentation-based 

instruction contributed to academic achievements, scientific process skills of 4th grade students 

and their attitudes towards the science course. However, there is a need for studies to be 

conducted with different samples and with more students. In addition, it is recommended to 

conduct longer studies that will continue for more than five weeks in future studies. 

 

Recommendations 

 

The following are recommended based on the study findings: 

1. The study sample was limited. To generalize the effects of argumentation-based 

instruction and to understand its effects better, further studies could be conducted with 

larger samples. 

2. The study was conducted only during the instruction of the "Let’s Learn about Matter" 

unit in the science course. Argumentation could be analyzed during the instruction of 

other science topics or its effects on various courses could be investigated. 

3. The study was conducted during five weeks, where the instructions were conducted three 

hours a week. Future research could be conducted during longer periods to re-analyze the 

present study findings. 

4. Various material, worksheets and activities that would be interesting for the students could 

be developed to further include the argumentation method in school instruction. 

5. In the study, the impact of the method on academic achievements, scientific process skills 

and attitudes towards science course were investigated. Instead, the effects of the 
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argumentation-based instruction method on various areas such as social skills could be 

investigated in future studies. 

6. The study only included primary school 4th grade students. Argumentation-based 

instruction could also be investigated in 3rd grade level, where students encounter science 

for the first time. 

7. Future studies could be conducted on the impact of the skills acquired by the students in 

argumentation-based instruction on daily life. 

8. Teachers could further include argumentation-based classroom activities and scientific 

discussions in primary schools for students to comprehend the instruction method better. 
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