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The purpose of this study is to examine the effects of using Web 2.0 tools 

in accordance with the 5E learning model on the academic success and 

views of students in teaching the Pressure unit to eighth-grade students in 

distance education. A total of 41 students, 21 of whom are in the 

experiment group and 20 of them are in the control group, studying in the 

eighth grade in a state secondary school in Sakarya, Turkey were 

included. The activities created with Web 2.0 tools in accordance with the 

5E learning model were applied to the experimental group, and the 

activities in the science lesson curriculum were applied to the control 

group through distance education. Explanatory sequential mixed method 

design was used. The quantitative data of the research were collected by 

the Pressure Unit Achievement Test. The achievement test was applied to 

the both groups before and after the process. Qualitative data were 

collected with a structured interview form with all of the students in the 

experimental group at the end of the process. The quantitative data were 

analyzed with t-test and analysis of covariance (ANCOVA). Descriptive 

analysis was used for qualitative data. Based on the results, it was 

determined that the academic achievement of the experimental group 

students increased by showing a significant difference compared to the 

control group students. It was seen that the experimental group students' 

opinions about the activities created with web 2.0 tools are generally 

positive. In line with the results obtained as a result of the study, it is 
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recommended that Web 2.0 tools are frequently used by teachers in the 

science course, and at the same time, researchers are recommended to 

study the effects of other learning models on success or other variables in 

different subjects and grade levels. 

Introduction 

The rapidly developing technology in recent years affects many areas. Education 

comes first among them. Especially today, when the COVID-19 pandemic is experienced, 

thanks to technology, educations have started to be given through distance education 

(Bakioğlu & Çevik, 2020). Distance education is defined as internet-based education with the 

help of Internet technologies and technological tools such as computers, mobile phones, and 

tablets (Newb, Stepich, Lehman & Russell, 2006). In distance education, unlike traditional 

classroom teaching, there is almost no face-to-face interaction between teacher and student. 

Students can follow the lessons as often as desired, independent of the place, within the time 

period that suits them. In distance education learning materials are designed for students to 

work alone though. This may cause students to learn incorrectly (Stewart, Goodson, 

Miertschin, Norwood & Ezell, 2013). For this reason, it is necessary to determine the 

contribution of the technologies selected to be used in the educational process to ensure 

effective and efficient learning in distance education, to the achievement of the course 

outcomes, content and teaching activities (Pamuk, Ülken & Dilek, 2012). In the distance 

education process, a working environment can be prepared for students to enjoy while 

learning, by using audio, video, graphics, animations, digital materials enriched with 

structures designed to receive instant feedback. With the inclusion of this type of technology 

in learning environments, students can achieve permanent and meaningful learning by living 

in accordance with their individual characteristics and learning pace. In addition, 

contemporary learning environments and conditions suitable for the needs of the 21st century 

allow students to be motivated (Alpar, Batdal & Avcı, 2007). One of these technologies is 

Web 2.0 tools. 

Today's internet technologies, which are also referred to as Web 2.0 applications; have 

advantages such as easy communication, fast information sharing and easy access to 

necessary data, active data design, information recording, measurement and evaluation, and 

visuality (Ajjan & Hartshorne, 2008; Altun, 2008). The concept of Web 2.0 was first 

expressed in a conference by Tim O’Reilly in 2004 (O’Reilly, 2005). Web 2.0 is an 

environment where existing web content can be produced and changed in order to make web 

technology more functional and usable. In this environment, users can easily access and share 

the content produced (Karaman, Yıldırım & Kaban, 2008). Web 2.0 tools preferred in the 

field of education in recent years, include mind maps, board, poster, cartoon, animation 

creation, story writing, virtual classrooms, blogs, presentations, tests and puzzles. Bubbl.us, 

Mindmeister, Pooplet for creating mind maps; Padlet, Blenspace for the board; Canva, Word 

Art, Tondoo, Storyboard That, Storybird for poster, cartoon and story; Classdojo, Edmodo, 

Beyazpano for virtual classrooms; for blogs, Tumblr, Blogger; for effective presentation and 

animation, Prezi, Powtoon; applications such as Kahoot, Quizlet, Flippquiz, Google Form can 

be used to create tests and puzzles (Benzer, 2017). Digital materials with visually rich content 

prepared with Web 2.0 tools enable students to learn more permanently by participating in the 

education environment with more than one sense organ (Elmas & Geban, 2012). However, 

one of the most precautionary benefits of Web 2.0 tools for education is that students and 

teachers go out of the classroom and share information in interaction. In this way, activities 

developed with Web 2.0 tools can be accessed by all users who use these tools, contribute to 
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the content and make changes for their own use (Horzum, 2010; Elmas & Geban, 2012; Eze, 

2016). Nowadays, where the students are actively encouraged to participate in learning 

environments, Web 2.0 tools always support teachers and students thanks to their advantages 

and convenience in education. This situation provides convenience in terms of feedback and 

feedback in education and minimizes the student-teacher interaction problem in distance 

education. At this point, it is proposed that Web 2.0 applications are a technology that 

supports the change in education and should be integrated into educational environments 

(Elmas & Geban, 2012; Eze, 2016; Sönmez & Çakır, 2021). 

In today's world, where science and technology are rapidly developing, societies attach great 

importance to science education in order to raise qualified individuals who research and 

question information, know the ways to access information, have critical thinking skills, 

understand and use technology, and have positive attitudes and values in order not to stay 

behind the age (MEB, 2017; OECD, 2019). One of the preferred learning models in science 

education where the constructivist approach is adopted is the 5E model. This model consists 

of an introduction in which prior knowledge is revealed by employing a sense of curiosity, 

exploration in which possible misconceptions are eliminated and students take an active role, 

the teacher explains the concepts in a clear and comprehensible manner, deepening in which 

students adapt the concepts to daily life, and evaluation stages in which students' learning 

developments are evaluated (Bybee, 2014). The 5E learning model encourages students to do 

research with interesting and intriguing activities related to daily life at each stage mentioned 

and enables them to construct their own concepts (Martin, 2012). Liu, Peng, Wu, and Lin 

(2009) stated in their study that learning activities based on the 5E learning model increased 

students' knowledge and comprehension levels and their scientific performance. In his meta-

analysis study, Saraç (2017) concluded that the 5E learning model has a high effect on 

students' learning products. He additionally mentioned that the 5E model has a positive effect 

on increasing student achievement. However, Wilson, Taylor, Kowalski, and Carlson (2010) 

emphasized that using the 5E learning model in science education provides students with 

meaningful learning and increases students' interest in the course. The aims of the 

constructivist approach adopted in education and the origins of Web 2.0 tools support each 

other (Lu, Lai, & Law, 2010). In the constructivist approach, students are encouraged to be 

active in the learning process by considering their individual differences, and Web 2.0 tools 

provide opportunities such as creating personalized content and rearranging the contents 

(Horzum, 2010). Based on this, it can be said that Web 2.0 tools can be used to develop 

activities suitable for the 5E learning model steps (Kutlu Demir, 2018). 

In the literature, in studies on the use of Web 2.0 tools in education, teachers (Çalışkan, 

Güney, Sakhieva, Vasbieva, & Zaitseva, 2019; Saraçoğlu, 2019), teacher candidates (Aytan & 

Başal, 2015; Yükseltürk, Altıok & Üçgül, 2017; Bünül, 2019;) and students (Küçük, Kapakin 

& Göktaş, 2015; Bugawa & Mirzal, 2017; Saraçoğlu, 2019; Özçınar, Sakhieva, Pozharskaya, 

Popova, Melnik & Matvienko, 2020; Özenç, Dursun & Şahin, 2020), teachers' frequency of 

using Web 2.0 tools in their lessons and their awareness of these tools (Horzum, 2010), 

development of 21st century skills (Kutlu Demir, 2018), students 'information literacy self-

efficacy (Gülnar & Acar, 2018), students' academic achievements (Baig, 2011; Ballıel Ünal, 

2017). ; Gündoğdu and Korucu, 2018; Gürleroğlu, 2019; Özdem Köse, 2019; Özenç, Dursun, 

& Şahin, 2020), the effects of digital literacy (Gürleroğlu, 2019), on course motivation 

(Küçük, Kapkin, & Göktaş 2015; Gü rleroğlu, 2019; Kaynar, 2019; Mete & Batıbay, 2019) 

and apparently it has a positive effect on these variables. In addition, some studies were found 

investigating the effect of using Web 2.0 tools on the learning process (Karaman, Yıldırım, & 

Kaban, 2008; Zhao, Yang, & Wang, 2010; Chunyan, Haitao, Guolin, 2014; Kaynar, 2019; 
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Sarı, 2019; Pürbudak, 2020). However, in the literature, it was determined that there are a 

limited number of studies on the use of Web 2.0 tools in science education (Bolatlı & Korucu, 

2018; Özdem Köse, 2019; Gürleroğlu, 2019). In their work with middle school students, 

Bolatlı and Korucu (2018) found that students' views on the use of STEM activities supported 

by Web 2.0 tools for teaching purposes were positive. Özdem Köse (2019) found in her study 

that the argumentation activities she developed using Web 2.0 tools in teaching the Force and 

Energy unit had a positive effect on student achievement, conceptual meanings and attitudes 

towards science lesson. Gürleroğlu (2019) examined the effect of using Web 2.0 applications 

in accordance with the 5E model in teaching the unit of "Force and Energy" on the academic 

achievements, motivations, attitudes and digital literacy of seventh grade students. In the 

study, it was concluded that science teaching carried out with Web 2.0 applications has a 

positive influence on student achievement, motivation and views. Moreover, there are articles 

in the literature showing that science teaching in distance education has a positive effect on 

student achievement. Aktaş (2013) found that the web-based distance education method 

increased the academic success of students. Similarly, Ballıel Ünal (2017) examined the effect 

of using web-based distance education in the item exchange unit, on student’ academic 

achievement. Lessons were taught with web-based distance education in the experimental 

group and traditional methods in the control group. At the end of the study, they determined 

that web-based distance education made a significant difference in student achievement. 

However, in the literature, there has been no study examining the effects of the activities 

created with Web 2.0 tools in accordance with the 5E learning model of the Pressure unit on 

student achievement and views in distance education. Therefore, it is thought that this 

research will provide new insights about the use of Web 2.0 tools in science education. 

Aim and Study questions 

The aim of this study is to examine the effects of the activities created with Web 2.0 

tools in accordance with the 5E learning model on the academic success and views of students 

in teaching the Pressure unit to eighth grade students in distance education.   

For this purpose, in the study, "What are the effects of the activities created with Web 2.0 

tools in accordance with the 5E model on the success and views of the students in teaching 

the Pressure unit of eighth grade students in distance education?" question has been 

investigated. 

In parallel to these purposes the study has sub-questions are given below.   

(1) Do the scores of the experiment students and the control students from the 

achievement test for the Pressure unit significantly vary? 

(2) What are the opinions of the experiment students towards the activities and science 

lesson developed with Web 2.0 tools suitable for the 5E model? 

Method 

Research Model 

In this study, in which the effects of the activities created with Web 2.0 tools in 

accordance with the 5E model on teaching the Pressure unit to eighth grade students in 

distance education on the success and views of the students, an explanatory sequential pattern 

from mixed method research was used. Creswell (2017) emphasized that collecting different 

types of data would make a research problem better understandable, rather than using only 
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qualitative or only quantitative data in mixed method studies. In the descriptive sequential 

design, qualitative results are aimed at explaining the quantitative results, firstly the 

quantitative data for the research question are collected and necessary analyses are made in 

the process, and the qualitative data are collected and analyzed in the second stage (Creswell, 

2017). The research design is given in figure 1. 

 

Figure1. The research design 

In the quantitative section of the study, a pre test-post test control group quasi-experimental 

design was applied to examine the effect of the activities created with Web 2.0 tools in 

accordance with the 5E model on teaching the Pressure unit to eighth grade students in 

distance education. In the quasi-experimental design, paired groups are used when they 

cannot be chosen randomly (Büyüköztürk vd, 2019). Since the students in the study group 

could not be chosen randomly, a quasi-experimental design was used. In the qualitative 

dimension, in order to support quantitative data, the opinions of the experimental group 

students about the activities and science lesson and how they evaluate this process (Creswell, 

2017). 

Study group 

A total of 41 students, 21 of which experiment and 20 are control groups, in the 

distance education process in the eighth-grade branch of a state secondary school in Sakarya 

province of Turkey in the 2020-2021 academic year participated in the study. It has been paid 

attention to that both classes are at a medium level in terms of academic success. Appropriate 

sampling was used in the selection of the study group. Appropriate sampling is a method that 
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facilitates the researcher in terms of time and effort in reaching a suitable sample 

(Büyüköztürk vd., 2019). Researchers prepared a Personal Information form and this form 

was applied to the students before the application. The information obtained regarding the 

study group is shown in Table 1. 

Table1. The information of the study group 

                                 Demographic features Experiment Control 

 N N 

Gender 

Female 11 10 

Male 10 10 

TOTAL 21 20 

Internet access 

Fixed Internet (Modem) 13 15 

Mobile Internet 3 2 

Fixed and mobile Internet 5 3 

TOTAL 21 20 

Preferring to use device in  

distance education 

Mobile Phone 9 2 

Tablet - - 

Pc - 3 

More than one device 12 15 

TOTAL 21 20 

 

Getting to know Web 2.0 tools 

Kahoot 10 2 

Canva 2 6 

Google Form 20 18 

Powtoon - - 

Storyboardthat - - 

Bubble.us - - 

Mindmeister - - 

Prezi - - 

Scratch 9 9 

Ouizlet 4 6 

Storybird - - 

According to Table 1, it is seen that the experimental group consists of a total of 21 students, 

including 11 females and 10 males, and the control group consists of 20 students, 10 females, 

and 10 males. Experimental and control group students mostly use the fixed internet (nexperiment 

= 13; ncontrol = 15) for internet access. Similarly, the number of students who prefer to use 

more than one device in distance education is highest for both groups (nexperiment  =12 ncontrol 

=15). Experiment and control group students have the most knowledge about Google Form 

from Web 2.0 tools (nexperiment  =20 , ncontrol = 18).  

Applications Process 

The study was conducted with distance education in the Pressure unit of the eighth 

grade science lesson. In the lessons in the experimental group, activities created with Web 2.0 

tools in accordance with the 5E model were used, and the activities in the course book were 

used in the lessons in the control group. The study was carried out for 16 lesson hours. The 

"Pressure Unit Success Test" developed by Özcan, Koca and Söğüt (2019) was applied to 

both groups as a pre and post test in order to examine whether there is a significant difference 

between the achievements of the experimental and control group students. At the end of the 

study, structured interviews were conducted with all of the experimental group students in 

order to examine the students' views on the activities created by researchers. 
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In the study, Storyboardthat, Storybird, Canva, Minmeister, Bubbl, Prezi, Powtoon, Scracht, 

Google Form, Kahoot, Quizlet applications were used in the development of activities 

suitable for the 5E model. Information on which Web 2.0 tools are used in the issues related 

to the Pressure unit in the stages of the 5E plan is given in Table 2. 

Table2. Web 2.0 tools and activities used in 5E plan stages related to Pressure unit 

At the end of the unit, a virtual museum was created with all activities prepared with the 

Artsteps application web 2.0 tools. An example lesson plan regarding the solid Pressure 

subject is given in Table 3. 

 

Issue Engage Explore Explain Elaborate Evaluate 

 

 

 
 

 

 

Solid 

Pressure 

  

 

The concept 

cartoon  

prepared with 

the 

Storyboardthat  

The concept 

story 

prepared 

with 

Storybird  

The animation  

prepared with 

Powtoon   

The 

presentation   

prepared with 

Prezi  

 

 

The new 

generation 

questions test 

prepared with 

Google Form 

 

 Poster 

prepared 

with Canva 

The concept Map 

prepared with 

Bubbl 

The animation  

prepared with 

Powtoon   

 

The electronic 

cards prepared 

with Quizlet 

 

   The game 

prepared with  

Scracht 

 

The 

competition 

prepared with 

Kahoot 

 The concept 

cartoon  

prepared with 

the 

Storyboardthat  

The concept 

story 

prepared 

with 

Storybird  

The presentation   

prepared with 

Prezi  

 

 

 

The animation  

prepared with 

Powtoon   

The new 

generation 

questions test 

prepared with 

Google Form 

 

 

 

 

 

 

 

Liquid 

Pressure 

  

 Poster 

prepared 

with Canva 

 The concept Map 

prepared with 

Minmeister 

The 

competition 

prepared with  

Scracht 

 

The electronic 

cards prepared 

with Quizlet 

 

    The 

competition 

prepared with 

Kahoot 

 

 

 

 

 
 Gas 

Pressure 

 

The concept 

cartoon  

prepared with 

the 

Storyboardthat 

The concept 

story 

prepared 

with 

Storybird 

The presentation   

prepared with 

Prezi  

 

The animation  

prepared with 

Powtoon   

The Pre-test  

prepared with 

Google Form 

 

 Poster 

prepared 

with Canva , 

 The 

competition 

prepared  

with  Scracht 

 

The electronic 

cards prepared 

with Quizlet 

 

    The 

competition 

prepared with 

Kahoot 
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Table3. Sample lesson plan 

5e Strategies Application and Web 2.0 Tools 

 

 

ENGAGE 

In the introductory stage, a concept cartoon called "Snowball fight" prepared with 

the Storyboardthat application is opened in order to determine the prior knowledge 

of the subject and to determine the misconceptions, if any, about the solid Pressure. 

The question in the last image of the cartoon is directed to the students and 

brainstormed. 

Storyboardthat (Concept Cartoon) 

 

 

 

 

 

 

 

 

 

 

 

EXPLORE 

 

During the exploration stage, the concept story “Footprints on the Sand” prepared 

with Storybird is shown to the students. Questions are asked that will enable them 

to question which concepts related to the subject of the lesson are included in the 

story and what the variables are. Then, the questions at the end of the story are 

asked to be answered by the students. In addition, students are shown the poster 

called "Design Your Own Experiment" prepared with Canva. The students were 

asked to prepare an experiment in order to make predictions about the questions in 

the story. It was stated that the students could watch the sample experiment video 

by reading the Qr code on the poster with their mobile phones. The experiments 

designed by the students are examined. 

          Storybird (Concept Story)                                    Canva ( Poster ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXPLAIN 

The "Solid Pressure Concept Map" prepared with Bubbl is opened for students to 

understand what the unit of solid Pressure is and the variables it depends on, and to 

eliminate possible misconceptions. Explanations are made on the concepts related 

to the subject with the students. Then, "We Examine Solid Pressure with Scientists" 

prepared with Powtoon. The animation called opens at 1:30 (Continued to be 

watched in elaborate stage). Animation is stopped in certain places and the lecture 

is carried out in detail to the students. Reference is made to the cartoons and 

concept stories used in the introduction and discovery stages. 

         Bubbl (Concept Map)                                 Powtoon (Animation) 
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Data collection Instruments 

Academic achievement test 

In the study, the academic achievement test developed by Özcan, Koca and Söğüt 

(2019) was used to examine the academic achievements of the students regarding the Pressure 

unit. The achievement test has 20 multiple-choice questions concerning the Pressure unit 

gains. The KR-20 value of the achievement test was calculated as .83 by the researcher 

developed. Since this value is above .70, it can be said that the scale is reliable (Büyüköztürk, 

2018). Necessary permissions were obtained for the use of the achievement test in the study, 

and the reliability analysis was performed and the Cronbach’s Alpha reliability coefficient 

was .84. 

Structured interviews 

Interviews are the most preferred data collection method in qualitative research. 

Interviewing is the best way to reveal people's perceptions, interpretations, situation 

definitions and schemas in their minds (Punch, 2014). Structured interviews are a kind of 

interview in which questions prepared by the researcher in line with the purposes of the 

 

 

    

 

 

 

 

 

ELABORATE 

At this stage, "We Are Examining Solid Pressure With Scientists." The animation 

named “Solid Pressure Daily Life Examples” is opened to discuss with the students 

where solid Pressure is used in daily life and then, in order to develop the 

conceptual understanding and broad understanding of the students by associating 

the solid Pressure with daily life, starting from 1.30 minutes. Then, a game is 

opened in which students can test their answers to the question at the end of the 

prezi presentation from the "Scratch" application. 

 

      Prezi (Presentation)                                         Scratch (Game) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

EVALUATE 

At this stage, students are asked to solve the questions in the Quizlet application in 

order to evaluate the subject and concepts. Then the Kahoot application is opened 

and an evaluation is made on the subject with the opened competition activity. 

Finally, the activity prepared in the Google Form application is given as homework. 

Note: At the end of the whole unit, a virtual museum has been created with the 

Artsteps application for all the activities prepared regarding the Pressure unit. 

                                   

Artsteps (Museum) 
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research are used (Yıldırım & Şimşek, 2013). An interview form was prepared by the 

researchers in order to prove the accuracy and representativeness of the results obtained from 

the achievement test and to determine the students' opinions about the activities and the 

science lesson. Questions of the interview were prepared by considering the sub-problems of 

the research on the interview form. The appropriateness of the questions in the interview form 

to the student level and sub-problems was examined by one expert in the field of science 

education and by five science teachers. Necessary arrangements have been made in line with 

the opinions and suggestions received, and there are 10 open-ended questions in the final 

form. Structured interviews were conducted with all experimental group students participating 

in the study. Ten questions in the interview form were delivered to all experimental group 

students at the same time via the Google Form application. Necessary analyses were made by 

collecting student answers. 

Data Analysis 

The analysis of the quantitative data obtained during the research was conducted by 

using the SPSS 24.0 package program and the analysis of the qualitative data was carried out 

by using the descriptive analysis method. In order to select the appropriate analysis methods, 

it was examined whether the data were normally distributed. Descriptive statistics results of 

the both groups of students' scores from the Pressure unit achievement test (mean of test 

scores (X ̅), standard deviation (S.s), Shapiro-Wilk normality test results regarding whether 

the scores show normal distribution are shown in Table 4. 

Table4. Descriptive statistical results for the Pressure unit success test of both groups 

When Table 4 was examined, it was determined that the Pressure unit achievement test scores 

of both groups showed normal distribution (p>, 05). Parametric analysis techniques were used 

in the study because of the normal distribution of the data. Independent sample t-test was 

conducted to determine whether the groups were similar to each other in terms of pre-tests. 

However, there was no statistically significant difference between the groups regarding pre-

tests (p> .05), single factor analysis of covariance (ANCOVA) was used to determine whether 

the experimental procedure was effective by eliminating the effects of the differences between 

the averages (Büyüköztürk, 2018). ANCOVA analysis enables the elimination of variables or 

variables related to the dependent variable, and external factors that cannot be controlled by 

the study design, by linear regression, apart from the factor or factors whose effect the 

experimental procedure is examined (Büyüköztürk, 2018). In addition, ANCOVA is a 

powerful statistic that can be used even under the condition that group mean scores are equal 

at the beginning, and it provides the real effect of the experimental process (Büyüköztürk, 

2018). With this analysis, the achievement test pre-test scores of the both groups were 

determined as the covariate and the post-test scores as the dependent variable, and the effect 

on the post-test scores was examined. 

Before analyzing the data, the conditions of ANCOVA analysis, the homogeneity of the 

variances, the linearity of the relationship between the dependent variable and the covariate, 

Data collection Instrument Group N Test �̅� S.s S-P  (p) 

 

The Pressure Unit Achievement Test 

Experiment 21 
Pre test 44,28 17,978 ,127 

Post test 73,09 19,485 ,322 

Control 20 
Pre test 42,00 18,238 ,089 

Post test 61,75 13,645 ,498 
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and the equality of the in-group regression coefficients (slopes) were checked. The 

homogeneity of the variances of the scores of the dependent variable of each group was 

examined with the Levene F test. The linearity between dependent variable and covariate was 

determined by Pearson Correlation analysis. The correlation coefficient being 70 - 1.00 is a 

high level; .70 - .30 is intermediate level;and a  relationship between .30 and 00 was defined 

as a low-level relationship (Büyüköztürk, 2018). Equality of regression coefficients (slopes) 

within the group was determined by Pre-Test x Group common effect test. However, 

Bonferroni correction was examined in determining the difference between the groups 

according to the corrected averages. 

The collected data in the qualitative dimension of the study were tabulated using descriptive 

analysis, one of the analysis techniques used in qualitative research. Descriptive analysis, the 

themes to be provided, and specific codes obtained in various data collection processes are 

summarized and explained. Data collected in this analysis are summarized and explained 

according to predefined codes and topics, and direct quotations from students are included in 

the presentation of the findings (Yıldırım & Şimşek, 2013). The responses in the applied form 

were coded in themselves and the answers suitable for this code were digitized and presented 

in the form of tables. While presenting student answers that are suitable for the codes, student 

names are coded as S1, T2. Digitizing qualitative data is important in increasing reliability, 

reducing bias, and giving the opportunity to compare codes emerging after analysis (Özdemir, 

2010). The codes and frequencies of the responses of the students in the study group are given 

in the tables. In the rest of the tables, quotations are made from the student responses related 

to the questions.  

Findings 

Since the achievement test scores of the both groups’ students provide a normal 

distribution (Table 4), the pre-test scores of both groups were analyzed using t-test analysis 

for independent samples. The results are given in Table 5. 

Table5. The results of the t-test analysis  

Data collection  

Instrument 
Group N �̅� S.s Sd t p 

The Pressure Unit  

Achievement test 

Experiment 21 44,28 17,978 

39 -,404 ,688 

Control 20 42,00 18,238 

As indicated in Table 5, it has been determined that there is no statistically significant 

difference between the groups as a result of the t test for the independent samples made for 

the pre-test scores of the Pressure unit achievement test of the experiment and control group 

students in the study (p =, 688, p>, 05). This result shows that the scores of the achievement 

test of the experimental and control groups were equivalent before the application.  

Findings About the Pressure Unit The Achievement Tests 

The first sub-problem of the study was “Do the scores of the experiment students and 

the control students from the achievement test for the Pressure unit significantly vary?" was 

expressed. Before ANCOVA analysis to be made for this purpose, the assumptions required 

by the analysis were checked. Table 4 shows that the assumption of normality is suitable for 

ANCOVA analysis. The assumption of homogeneity of variances of the scores of the 

dependent variable of each group was investigated with the Levene F test and it was 
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determined that the variances were homogeneous (F (1.39) = 2.902, p =, 096, p>. Pearson 

Correlation analysis was performed in the assumption of linearity between the dependent 

variable and the covariate, and it showed that there was a moderate, positive and significant 

relationship between pre-test and post-test (r =, 40, p =, 010, p <, 05). Since this relationship 

is greater than 30, it is sufficient to perform ANCOVA analysis (Büyüköztürk, 2018). As the 

last assumption of ANCOVA analysis, the results of the analysis of the joint effect test 

performed to test whether the pre-test x Group joint effect is significant on the posttest for 

equality of regression coefficients (slopes) are shown in Table 6. 

Table6. Pretest for achievement test x group common impact test results 

Source of Variance Sum of Squares Sd Mean of Squares F P 

Group ,022 1 ,022 ,000 ,992 

Pretest 1715,986 1 1715,986 7,036 ,012 

Group x pretest 185,139 1 185,139 ,759 ,389 

Error 9023,467 37 243,877   

Total 199400,000 41    

Table 6 shows that the Pretest x Group common effect on the posttest scores of the students is 

insignificant (F1,37) =, 759, p>, 05). This finding shows that the regression coefficients 

(slopes) calculated for the prediction of post-test scores depending on the achievement test 

pre-test scores of the both groups’ students are equal. Valid ANCOVA interpretations can be 

made in the study on the verification of assumptions. 

The average and standard deviation values of the pretest-posttest scores related to the 

achievement test of the students in the experimental and control groups and the posttest 

averages and standard error values calculated as a result of the covariance analysis and 

corrected with the Bonferroni test based on the multiple comparison test are given in Table 7. 

Table7. Pre- and post-test mean scores in the achievement test and corrected post-test mean 

scores and standard deviations 

Groups  N  
    Total Points   Corrected Post-Test Mean Scores 

�̅� S.S �̅� S.E 

Experiment 21 
Pre test 44,28 17,978   

Post test 73,09 13,645 72,69 3,400 

Control 20 
Pre test 42,00 18,238   

Post test 61,75 13,645 62,18 3,485 

 

When Table 7 is examined, it is seen that the corrected post-test mean score (�̅�  = 72.69) of 

the students in the experimental group is higher than the corrected post-test mean score (�̅�  = 

62.18) of the students in the control group. Accordingly, it can be said that the academic 

achievement of the experiment students is higher than the control students. ANCOVA results 

regarding whether there is a significant difference between the achievement test-corrected 

posttest scores of the groups are given in Table 8. 
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Table8. Results of the ANCOVA analysis about the corrected post-test scores of the groups 

When Table 8 is examined, when the pre-test scores of the groups controlled according to the 

ANCOVA results, a significant difference was found between the corrected post-test mean 

scores of the groups in favor of the group in which the activities were used (F (1,38) = 4,645, 

p <, 05).  

Findings regarding the opinions of the experimental group students  

The data related to the second sub-problem of the study were collected through 

structured interviews in order to determine the students' opinions about the activities of the 

students in the experimental group, in which the activities created with Web 2.0 tools were 

applied. The answers given to the questions in the interview form were divided into categories 

and coded. In addition, these codes are classified as positive and negative attitudes towards 

activities developed with Web 2.0 tools. The codes are presented in the table below. While 

presenting student answers in accordance with the codes, the names of the students were 

specified as S1, S2. 

Students’ answers to the first question in the interview form viz. “"In your opinion, what are 

the features that distinguish the activities in the Pressure unit from the activities in other 

units?" expressed in the form are given in Table 9 below. 

Table9.  The answers to the first question in interview form 

Answers   Positive 

Opinion 

  Negative 

Opinion 

Categories of answers f  f  

Associating with daily life 3  -  

Seeing as a hands-on activity 3  -  

Finding activities fun 7  -  

Qualifying as instructive 5  -  

Seeing that activities were difficult -  2  

Could not see the difference -  1  

Total  18  3  

According to Table 9, it was determined that 18 students had a positive opinion about the 

activities in the Pressure unit. The students with positive views stated that the activities in the 

Pressure unit differed from the activities in the other units as more fun and instructive. 

However, it was determined that the views of 3 students about the activities in the Pressure 

unit were negative. Students with negative views stated that the activities were difficult and 

they could not see the difference with the other units. The answers to the first question 

according to the codes are given below: 

S1:  ‘’ It is easier to understand because it has examples from daily life ‘’ 

S2:’’ It was a more effective learning because the application was used in many activities’’ 

Source Sum of Squares df  Mean Square      F   Sig. 

Pre test(regression) 1728,953 1 1728,953 7,135 ,011 

Groups (experiment/control) 1125,682 1 1125,682 4,645 ,038* 

Error 9208,606 38 242,332   

Total 199400,000 41    

Corrected Total 12256,098 40    
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S15: ‘’ to me, it's more fun. Because I do science with fun and love’’ 

S5: ‘’ Reinforce and learn the subject with activities/ stories.” 

S20 : ‘’ Since it is more comprehensive and difficult than others ‘’ 

S14 : ‘’ not too long‘’  

“Have the students been interested in the activities related to the Pressure unit during the 

distance education process? What are the reasons for your answer?" The answers they gave 

concerning the second question in the form expressed in the form of the following are given 

in Table 10. 

Table10. The answers to the second question in interview form 

Table 10 indicated that all students had the view that the activities in the Pressure unit were 

interesting. It was determined that the reasons for the activities to attract attention were found 

to be more encouraging to learning. No opinion was given that the activities were not of 

interest. Following are the answers to the second question according to the codes of the 

students: 

S1: “Some of them are like games and I am more interested” 

S11:”It was all very instructive and amusing . I learned better” 

S6: “It's better in test form. Personally, I develop myself by solving questions. It also gets 

better like this. We can see our mistakes immediately and improve ourselves” 

S7: “They give information visually” 

 Answers to “Which of the Web 2.0 tools used in the activities related to the Pressure unit 

during the distance education process attracted the most attention? What are the reasons for 

your answer?  given are shared in Table 11 below. 

Table11. The answers to the third question in interview form 

Answers Interested Not 

Interested 

Categories of answers f  f  

Kahoot 12  -  

Google Form 14  -  

Scratch 8  -  

Quizlet 3  -  

Storybird 1  -  

Total 38  0  

 

Answers Interesting Not  Interesting 

Categories of answers f  f 

Gameful and fun  6   - 

- 

- 

- 

Activity that encourages learning 11  

Seeing the development immediately 3  

Visuality 1  

Total 21            0 
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Table 11 indicated that students stated that they found most interesting Google Form (14 

students), Kahoot (12 students) and Scratch (8 students). They justified the reason why Web 

2.0 tools attract attention as interacting more. Web 2.0 did not comment that the tools were 

not of interest. The appropriate answers from the students' opinions to the third question are 

given below: 

S4 : “There is a competitive environment and this is more motivating.” 

S3 : “As Kahoot is a game , you can race with your friends.”  

S9 : “As we can make a quiz show in Kahoot and you can play game in Scratch.” 

S20 : “It enabled us to apply what we learned and to see and learn from different angles.” 

Answers to: Which of the Web 2.0 tools you would like to use during the course by designing 

yourself? Why is that?" are given in Table 12. 

Table12. The answers to the fourth question in interview form 

Answers Interested  Not 

Interested 

Categories of answers f   f 

Preparing a competition / test 15   - 

- 

2 

Preparing a game 4   

I don't think to design -   

Total 19        2 

It is clear from Table 12 that 19 students had a willingness to design using Web 2.0 tools used 

in developing activities. They justified their reason for using Web 2.0 tools as preparing a 

competition / test. However, it was determined that 2 students had negative opinions about 

using Web 2.0 tools. The answers to the fourth question according to the codes are given 

below: 

S4 : “I would love to use the Kahoot application. Because there was a competitive 

environment, competition in it. This allows students to work more ambitiously.” 

S9 : “Scratch, because I think learning with games is more catchy.” 

S5 : “I do not want to design.”  

Answers to: "How do you think the activities (cartoon, kahoot etc.) created with Web 2.0 

tools in the distance education process affected the understanding of the subject in the 

teaching of the science lesson?" are given in Table 13 below. 

Table13. The answers to the fifth question in interview form 

Answers Positive 

effect 
Negative 
 effect 

Categories of answers f  f  

Memorable 11  -  

Fast learning 5  -  

Motivating 5  -  

Total 21  0  
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Table 13 indicated that all students think that the science lesson of activities created with Web 

2.0 tools has a positive effect on understanding the subject. Students with positive views 

justified the teaching of Science lesson of activities created with Web 2.0 tools on the fact that 

the subjects were more memorable. There was no negative opinion from the students that the 

activities created using Web 2.0 tools had no effect on the teaching of Science. The answers 

to the fifth question according to the codes are given below: 

S2 : “ It helped the subject to be memorable and effective.” 

S7 : “ It contributed to the understanding and learning more quickly.” 

S4 : “ I understood the subjects better. Because it is fun, it makes you want to study more.” 

Answeres to the question: "Did you have difficulty in reaching the activities (Scratch, Google 

form, Kahoot etc.) created with Web 2.0 tools with the devices you use in distance 

education?" are given in Table 14 below. 

Table14. The answers to the sixth question in interview form 

According to the findings in Table 14, 19 students were of the opinion that they did not have 

any difficulties in reaching the activities created with Web 2.0 tools with the devices they 

used. However, 2 students stated that they experienced difficulties. Students who had a 

negative view justified their difficulties in accessing the activities created with Web 2.0 tools 

on their technological infrastructure systems and their own forgetfulness. The answers to the 

sixth question according to the codes are given below: 

S17 : “Although we completed the activities and tests you sent us via web 2.0 tools, we could 

not send them back to you because the system failed, but in such a difficult period, we can 

only receive training online.” 

S11 :”I couldn’t enter the platform because I forgot the time when the activity in the Scratch 

application will be held, but I used scratch before.” 

Answers given to: “Has there been any change in your interest in the course of teaching 

Science lessons in the distance education process with activities created with Web 2.0 tools? 

If so, how did it change?" are given in Table 15 below. 

Table15. The answers to the seventh question in interview form 

 

Answers Positive  

 Opinion 

Negative  

 Opinion 

Categories of answers f  f  

I had no difficulty 19  -  

I had difficulty -  2  

Total 19  2  

Answers Positive  

 Opinion 

Negative  

 Opinion 

Categories of answers f  f  

I had no difficulty 15  -  

I had difficulty -  6  

Total 15  6  
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Table 15 indicated that 15 students had a positive opinion about the change in their interest 

towards the lesson when science lessons are taught with activities created with Web 2.0 tools. 

However, it was determined that 6 students stated that there was no change in their interests. 

Students with negative views justified the reason for the lack of change in their interests as 

their interest in science was always at the highest level. The answers to the seventh question 

according to the codes are given below: 

S5 : “ I love the lesson so it has not changed much.” 

S13 : “I was most interested in the Science lesson, and the activities created with Web 2.0 

tools did not change my interest in the lesson.” 

With the transition to face-to-face education, would you like the activities created with Web 

2.0 tools to be used in Science lessons again? Why is that?" The answers they gave to this  

eighth question in the interview form expressed in the form of answers are given in Table 16 

below. 

Table16. The answers to the eighth question in interview form 

Table 16 indicated that all students think positively about the use of the activities created with 

Web 2.0 applications in Science lessons with the transition to face-to-face education. The 

students with positive views justified that the activities created with Web 2.0 tools are 

materials that facilitate learning in face to face education. The answers to the eighth question 

according to the codes are given below: 

S15 : “Yes, because it made me attend the lesson more effectively. With cartoons, the lesson is 

better for me.” 

S19 : “ Yes I would like it to be used. Because Science lesson is visually better stored in mind, 

it is useful to make these applications.” 

S9 : “ Yes , I would like to use it , because it is fun.” 

Answers to: "Would you like the activities created with Web 2.0 tools to be used in other 

units?" are given in Table 17 below. 

Table17. The answers to the ninth question in interview form  

Answers Positive  

 Opinion 

Negative  

Opinion 

Categories of answers f   f 

Yes, I would 21   - 

No, I wouldn’t -  

Total 21   0 

 

Answers Positive  

 Opinion 

Negative  

Opinion 

Categories of answers f  f  

Positive contribution to class attendance 7  -  

It’s easy to learn and memorable 9  -  

It’s fun 5  -  

Total 21  0  
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It is clear from Table 17 all students had a positive view of using the activities created with 

Web 2.0 tools in other units. The answers to the opinions of the students regarding the ninth 

question are given below: 

S17:” Yes because it can make other units as enjoyable as Pressure unit and we students' 

interest in the lessons may increase.” 

S15:”Yes. Because it may cause me to participate more effectively in other units. Cartoons 

have always attracted my attention and I started to listen more carefully.” 

Answers to:  "In which lessons do you want the activities created with Web 2.0 tools to be 

used in other lessons other than Science?" are given in Table 18 below. 

Table18. The answers to the tenth question in interview form  

According to the findings in Table 18, 11 of the students are Mathematics, 11 of them are 

Turkish, 12 of them are English, 12 of them are Turkish. It has been determined that they 

have a positive opinion on the use of activities created with Web 2.0 tools in the History of 

Revolution and Kemalism and 1 of them in Religious Culture and Moral Knowledge courses. 

On the other hand, it was determined that 1 student expressed an opinion on not using Web2.0 

tools in activities in other lessons. The answers to the students' opinions regarding the tenth 

question are given below: 

S5:”There is no need to use it in other lessons.” 

S15:” I think it can be used in all classes.” 

Discussion and Conclusion 

Within the scope of the study, it was examined whether the activities created using 

Web 2.0 tools in accordance with the 5E model in teaching the Pressure unit to 8th grade 

students in distance education had a significant effect on students' success. According to the 

analysis, it was determined that there is a significant difference in favor of the experiment 

group between the post-test average success scores corrected according to the pre-test scores. 

This situation shows that the study group in which the activities were used was more 

successful than the other group at the end of the teaching process. Accordingly, it can be said 

that the activities created with Web 2.0 tools in accordance with the 5E model are more 

effective in increasing student success in distance education compared to the activities carried 

out on the basis of the Science course curriculum. In their experimental study, they 

determined that the use of Web 2.0 tools in physics teaching made a significant difference in 

student achievement. Similarly, Özdem Köse (2019) reached the conclusion in her study that 

Answers Positive  

 Opinion 

Negative  

Opinion 

Categories of answers f   f 

Mathematics 11   - 

 - 

 - 

 - 

 - 

 1 

Turkish 11  

English 12  

History of Revolution and Kemalism 12  

Religious Culture and Moral Knowledge 1  

I wouldn’t want to use Web 2.0 tools in other lessons -  

Total 47   1  
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the argumentation activities she developed using Web 2.0 tools in teaching the Force and 

Energy unit made a significant difference in student achievement (Baig, 2011). In their study, 

Mete and Batıbay (2019) determined that the use of Kahoot, one of the web 2.0 applications, 

made a significant difference in student achievement. Korucu (2020) determined in his study 

that digital stories created with Web 2.0 tools in science education made a significant 

difference in student achievement. In his experimental study, Gürleroğlu (2019) concluded 

that the activities created with Web 2.0 applications in accordance with the 5E model in 

science education made a significant difference in student achievement. In their study, Özenç, 

Dursun, and Şahin (2020) conducted the lesson in the experiment 1 group with the activities 

built with Web 2.0 applications suitable for the 5E model, the activities built with Web 2.0 

tools in the experiment 2 group, and the activities in the curriculum in the control group. 

According to result of their research, they determined that there is a significant difference 

between the groups in favor of the experiment 1 and experiment 2 groups in student 

achievement. In other words, they determined that the activities created with Web 2.0 tools 

suitable for the 5E model and the activities developed with Web 2.0 tools made a significant 

difference in student success. However, while experiment 1 and experiment 2 groups did not 

find a significant difference in student achievement, they noted that the mean posttest success 

score was higher in the experiment 1 group. Ballıel Ünal (2017) reached the conclusion that 

web-based learning in distance education made a significant difference in student 

achievement in the item exchange unit. These researches show that activities created with 

Web 2.0 tools suitable for 5E model in distance education have a positive effect on student 

achievement. It is seen that the findings of the studies in the literature are in harmony with the 

result of this study.  

Qualitative data of this study were collected with a structured interview form consisting of 10 

questions with all students whom the prepared activities were applied. 

In the interview form, the students were asked about the activities developed with Web 2.0 

tools, about the Web 2.0 tools used to develop activities, and about the continuity of the 

applications using such tools. The findings in the interview form show that the students 

associated the activities developed using Web 2.0 tools with daily life more than other units. 

They also reported that the activities were fun, practice-based and more instructive. These 

opinions show that web 2.0 tools provide learning by doing and support the constructivist 

approach. In other studies on this subject, it was found that the activities produced by Web 2.0 

tools are fun, instructive and motivating (Williams & Chinn, 2009; Özkan, 2010; Çetin, 2010; 

Weller, 2013; Akgündüz, 2013; Karahan & Roehrig; 2016; Gündoğdu and Korucu, 2018; Sarı 

2019; Gürleroğlu 2019; Bünül, 2019; Usta, 2020). This research has revealed that the 

activities carried out using Web 2.0 tools used in face-to-face education are effective and 

efficient in distance education as well.  

In the interview questions, students' opinions about the web 2.0 tools indicated that the web 

2.0 tools used in the activities in the lessons made the subjects more memorable, showed the 

development instantly, enriched the course content and made it fun, and gave instant feedback 

to evaluate the subjects. In addition, they emphasized that these applications are an important 

reinforcement tool. It has been demonstrated in other studies that such factors increase interest 

and motivation towards the course (Küçük, Kapkin, & Göktaş 2015, Kaynar, 2019). Those 

who said that the interest in the course did not increase stated that their interest in science 

lessons was already high, so there was no increase. Therefore, it can be said that even those 

who give negative answers like these applications. In the responses of the students to using 

web 2.0 tools, they wanted to make their own designs by using web 2.0 tools such as Scratch, 
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Kahoot and Google Form that should solve questions and get points (Mete & Batıbay, 2019; 

Gürleroğlu 2019; Saraçoğlu 2019). They said that the reason for choosing these applications 

is that they resemble a game and offer a competition environment with their friends. It was 

concluded that the use of these tools in virtual classroom environments in distance education 

increased students' interest in the course and their desire to use web 2.0 tools (Hartshorne & 

Ajjan, 2009; Gray, Thompson, Sheard, Clerehan, & Hamilton, 2010; Hoic-Bozic, Holenko 

Dlab, & Mornar, 2016). Recent studies show that Web 2.0 technologies also affect learning 

and performance (Smith, Salaway, & Caruso, 2009; Solomon & Schrum, 2007). 

In the last part of the interview questions, the students were asked questions about the 

continued use of Web 2.0 applications in other units of the science course, in other courses 

and in face-to-face education. These questions, as in other studies (Sendall, Ceccucci and 

Peslak, 2008; Mete & Batıbay, 2019) generally it would be beneficial to use web 2.0 tools and 

they stated that it should continue. Web 2.0 tools are perhaps becoming an indispensable 

element for enriching the course in the distance education process. At the same time, it was 

stated that these applications improve group work, effective learning, thinking and problem 

solving skills, and offer students appropriate content (Chunyan Haitao & Guolin, 2014; 

Karaman, Yıldırım, & Kaban, 2008). It shows that for an environment in which students are 

actively involved in the learning process, web 2.0 tools must be fully integrated with active 

teaching and learning methods (Zhao et al., 2010). 

As a result, it is found that the activities created with web 2.0 tools in accordance with the 5E 

model in teaching eighth-grade students to the Pressure unit in distance education have a 

positive effect on student achievement and views. 

Recommendations 

In line with the results obtained from the study, suggestions for researchers who want 

to study in this field are included. 

(1) This study was carried out within the scope of the Pressure unit. In other science 

subjects, the effectiveness of the activities created with Web 2.0 tools suitable for the 

5E model can be investigated. 

(2) The study can be carried out at different grade levels and in different lessons. 

(3) The effect of students' studies using Web 2.0 tools on student achievement and 

opinion can be examined. 

(4) The effect of using Web 2.0 tools with other learning models on success can be 

examined. 

(5) A case study on the possible reasons for students' negative views and attitudes towards 

Web 2.0 tools can be suggested. 

Note 

This paper was presented as an oral presentation at 3rd International Eurasian Educational Research 

Congress (EJER 2021) held in Aksaray (Turkey) on July 7-10, 2021. 
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