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I. Introduction 

 

Education is part of the intellectual life of the nation as mandated in the 1945 

Constitution, likewise in the Law of the Republic of Indonesia No. 20 of 2003 concerning the 

National Education System which states that the goal of national education is to educate the 

life of the nation, to develop the potential of students so that they can become people who 

have faith and are devoted to God Almighty, noble, capable, creative, independent and 
 

Abstract 

The purpose of this study is to determine the differences in 

learning outcomes of ICT subjects between groups of students 

who are taught with blended learning strategies and expository 

who have the ability to think creatively after being controlled by 

prior knowledge. This research method uses quasi experiment 

with 2x2 factorial design. Data analysis techniques used two-way 

 
(1) ICT learning outcomes between groups of students taught 

with blended learning strategies were higher than those of 

students who were taught with expository learning strategies 

after controlling for prior knowledge; (2) there is an interaction 

effect between learning strategies and the ability to think 

creatively on ICT learning outcomes after controlling prior 

knowledge; (3) for students who have high creative thinking 

skills, ICT learning outcomes among groups of students taught 

with blended learning strategies are higher than those of students 

who are taught with expository learning strategies after 

controlling prior knowledge; (4) for groups of students who have 

low creative thinking ability, ICT learning outcomes among 

groups of students who are taught expository learning strategies 

are higher than groups of students who are taught with blended 

learning learning strategies after controlling for prior 

knowledge. Based on the results of this study, to improve the 

learning outcomes of Information and Communication 

Technology students are done by implementing BL learning 

strategies with regard to student characteristics. 
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become citizens of a democratic and responsible country. To that end, the government has 

sought to develop the education sector in a planned, directed, and gradual manner and 

integrated with the overall development of the nation's life, both economic, social, cultural, 

scientific and technological. 

Tilaar in his book Education Credits explained that education has two interlocked 

dimensions. First, education is a human right, which means that people without education 

cannot realize their humanity. Furthermore, he only becomes human when in a relationship 

with each other. Secondly, education as a process means that being human does not happen 

by itself, but is a process of humanity in togetherness with fellow human beings. 

The presence of this relatively new ICT, as well as the instability of internet access, 

limited availability of facilities and infrastructure, the still dominant culture of instructor- 

oriented learning, and not all material characters can be studied online into a number of 

factors underlying the choice of blended learning patterns Effective teachers are those who 

know how to use computers and how to teach students to use computers to write and be 

creative. Effective teachers can evaluate the effectiveness of instructional games and 

computer simulations, know how to use and teach students to use communication tools 

through computers such as the internet (online learning). 

Learning is the process of changing behavior due to interactions among individuals and 

the environment. Changes in behavior include changes in knowledge, understanding, 

attitudes, skills, motivation, interests, thinking abilities and so on. Suparman in Sitorus 

(2019), argues that "learning is a process of behavior change that can be observed by others 

including by teachers". Dwidayani in Sitorus (2019) states that, "Learning outcomes are 

measures of success or failure of students after taking teaching and learning activities both in 

terms of effective, psychomotor, and cognitive which includes knowledge (memory, 

understanding, application (application)". Learning outcomes are a form of achievement 

students as well as a symbol of the success of educators in learning students (Yusuf in Sitorus 

(2019). 

According to Sorden technology can open many opportunities for students to learn. But 

on the other hand teachers still have difficulty using technology effectively. Conceptually 

blended learning can be one of the learning strategies that teachers can use when teaching. 

Blended learning combines traditional lecture methods and new methods that are collaborated 

using technology. Utilization of technology is more appropriate as a medium for achieving 

better learning outcomes. This unsatisfactory ICT learning outcomes obtained by students 

may be caused by the learning strategies presented by the teacher which do not attract 

students' interest and help students understand the problems in ICT. One learning strategy 

that is considered adaptive to the development of ICT and can increase students' interest and 

learning independence is a blended learning strategy. Blended learning strategies become part 

of efforts to use technological advances in improving the quality of learning. Rapid 

technological advancements have an impact on changes in the world of education and 

learning, learning technology has adopted and adapted these latest findings in the learning 

process. 
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In the current modern era, the fact is that human dependence, especially students with 

gadgets, is certainly an initial capital for teachers to be able to develop blended learning 

strategies in ICT subjects in order to increase students' interest and independence of learning. 

The addition of learning innovations will arouse the independence and confidence of students 

who have tried to find and explore learning resources not only from the teacher. Student 

independence plays an important role in learning success. Sandi states, students who have 

high independence excel in blended learning that is more student-centered. Therefore, 

Increasing student independence is a critical one in improving learning outcomes that need to 

be the attention of teachers and other educational researchers. 

This blended learning strategy certainly has its advantages. According to the results of 

previous studies by Marsh identified the advantages of blended learning, namely: (1) 

providing a more individual learning experience; (2) providing more personalized learning 

support; (3) support and encourage students to be able to learn independently and 

collaborate; (4) increase the involvement of students in learning; (5) accommodate various 

learning styles of students; (6) providing a place to practice outside of study hours; (7) 

reducing stress in the learning environment; (8) flexible study time, anytime or anywhere, 

according to the needs of students; and (9) helping students to develop valuable skills for the 

21st century. In blended learning classes the role of the teacher is very necessary to provide 

structured and interesting learning in the learning environment of students. 

The application of blended learning classes varies according to subjects, grade levels, 

student characteristics and desired learning outcomes, and also the design of learning based 

on the student centered learning approach. Blended learning can increase access and 

flexibility for students, increase active learning, and students can have better experiences and 

learning outcomes. For teachers, blended learning can improve teaching practices and 

classroom management. Mixing in blended learning includes: (1) face-to-face and online 

activities; (2) traditional class schedules in various ways, for example lectures, and or with 

social media and technology; and (3) simulations, group activities, web-based learning and 

practice [9]. Blended learning that is written offers the opportunity to be both jointly and 

separately, as well as at the same or different times. Through blended learning a community 

will be built between the teacher and students who can interact at anytime and anywhere by 

utilizing learning obtained through computers or from other devices (Android) as a learning 

tool [10]. 

The problem now is that it is very rare for a teacher to measure or assess the conditions 

of creative thinking of each student in supporting the learning process in class. Whereas the 

mapping of students' creative thinking conditions will later be useful for handling learning 

strategies for students who have high creative thinking characters and low creative thinking. 

This is in line with the statement Ervync states that creativity plays an important role in the 

full cycle of mathematical thinking. In fact, many teachers in primary, secondary and higher 

education still pay little attention to the creative thinking abilities of their students. 

Creative thinking or creativity itself is still an interesting issue among researchers. 

Designing learning that can give students more opportunities to explore problems that 

provide many solutions can improve students' abilities in creative thinking. Identifying and 
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recognizing students' ability to think creatively can be done by developing assignments 

or tests of creative thinking. Comparing and making connections between creative thinking 

abilities and other skills can enrich teachers' insights on the potential or talents of their 

students. Research on creative thinking on learning outcomes has been previously studied, 

Kristiana the results of this study explain that there is a significant influence on students' 

creative thinking abilities on student achievement. In contrast to previous research by 

Wahyuni and Kurniawan the results of his research explained that there was no significant 

influence on the ability to think creatively on student learning outcomes. Of course the 

difference in research results (research gap) on the ability of students to think creatively 

becomes an interesting study to be discussed and further proven in this study. 

Of course, it is not just learning strategies and students' creative thinking abilities that 

are able to improve student learning outcomes, it turns out there are other things that also 

need to be examined to measure how much impact the learning strategies of blended 

learning and creative thinking skills have on student learning outcomes by controlling  prior 

knowledge the student. prior knowledge is the result of knowledge that has been obtained 

by students before entering higher knowledge. According to Ausubel as quoted by Suparno 

[20] that the prior knowledge is the knowledge that has been possessed by students before 

learning takes place which is a prerequisite for following the next learning process. Student 

prior knowledge is important for teachers to be able to determine the appropriate entry 

behavior line as a determinant to be able to provide appropriate learning steps. 

Research on learning strategies with prior knowledge of learning outcomes has been 

previously studied by Muawanah the results of this study explain that in groups of  students 

with high prior knowledge, learning outcomes are higher in the  experimental class than 

students in the control class. Furthermore, in the group of students with low prior 

knowledge, there was no significant difference between students in the experimental class 

and students in the control class. In contrast to previous studies by Nurfauzia, Kaharuddin 

and Khaeruddin the results of the study explained that there were significant differences in 

learning outcomes of students who had high prior knowledge compared to students who had 

low prior knowledge. Furthermore students who have high prior knowledge do not have 

significant differences in learning outcomes both taught in the experimental class and in the 

control class. Then for students who have low prior knowledge, have differences in learning 

outcomes between students in the experimental class with the control class. Of course the 

difference in research results (research gap) in this prior knowledge becomes an interesting 

study to be discussed and further proven in this study. 

Based on the problem of unsatisfactory ICT learning outcomes and the relation between 

the ability to think creatively and the prior knowledge above, the author is interested in 

conducting experimental research on blended learning strategies that are thought to improve 

student learning outcomes in ICT. As a comparison of the effects of  the implementation of 

the blended learning strategy, expository learning strategies  or direct learning strategies 

will be used, as well as how it relates to creative thinking (high 
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and  low)  and prior knowledge as a controlling variable in improving ICT learning 

outcomes for students of Tanjung Morawa Methodist High School, Deli Serdang Regency. 

 

II. Research Method 
 

This study uses a quasi-experimental method with treatment design by level 2 x 2. 

The research variable consists of one dependent variable, ICT learning outcomes and two 

independent variables namely learning strategies (blended learning and expository) as 

treatment variables and creative thinking (high and low) as a moderator / attribute variable. 

The prior knowledge as a covariate variable. 

 
 

III. Result and Discussion 

 

3.1 Data Description 

The following is presented in a description of research data which includes, the prior 

knowledge test score (X) and the ICT learning outcomes of students who became the study 

sample (Y). The amount to be presented is the number of samples, average score (mean), 

and standard deviation (standard deviation). Full data summarizing the scores of students' 

ICT learning outcomes for each group is presented in Table 1. 

 
 

Table 1. Early Knowledge Score Data and ICT Learning Outcomes Based on Statistical 

Measures 
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n 
16 16 16 16 

  

 
 

X / 
 

Y 
71.10 76.17 70.71 70.89 

  

S 9.91 12.50 11.51 9.14 
  

 

Information : 

X: Preliminary Knowledge 

Y: ICT Learning Outcomes 

n: Number of students in each group 

XX: Average value of prior knowledge (covariate variable 

YY: Average value of ICT learning outcomes (dependent variable) 

 

3.2 Hypothesis test 

Hypothesis testing in this study is related to the main effect (main effect) of 

independent variables, namely the BL learning strategy and expository learning strategy. 

In addition, hypothesis testing is also related to interaction effect, namely the presence or 

absence of interaction between learning strategies and the ability to think creatively on ICT 

learning outcomes. The analytical technique used in testing research hypotheses is the 2- 

way ANKOVA Test. The results of calculations with ANKOVA are presented in Table 2. 

 

Table 2. Summary of Hypothesis Tests with ANKOVA 
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Information : 

** : very significant (Fcount <Ftable on alpha 

0.05) ts : not significant (Fcount<Ftable) 

db : Free degree 
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JKres : Number of residual squares 

RJKres : Average number of residual squares 

 

3.3 Differences in ICT Learning Outcomes between Students Using BL Learning 

Strategies and Expository Learning Strategies, After Controlling for  prior 

knowledge (Main Effect) 

 

ANAKOVA calculation results show that Fcount = 6.588> from Ftable (α = 0.05) 

(1.27) = 4.21, the null hypothesis is rejected and Ha is accepted or there are differences in 

ICT learning outcomes between students taught with BL learning strategies and strategies 

expository learning. Thus, the learning strategy influences students' ICT learning outcomes 

after controlling for prior knowledge. 

Furthermore, the acquisition of the average value of the learning outcomes of groups 

of students taught with learning strategies of BL 76.07 and groups of students taught with 

expository learning strategies of 71.01. It is seen that the learning outcomes of groups of 

students taught with BL learning strategies are greater than the learning outcomes of 

students taught with expository learning strategies. This means that BL learning strategies 

are proven to have a more effective influence on student ICT learning outcomes so that it 

can be concluded that ICT learning outcomes of students who use BL learning strategies 

are higher than students who use expository learning strategies. Thus, the research 

hypothesis which states that there is a difference between students' ICT learning outcomes 

who are taught using the BL learning strategy and the expository learning strategy after 

controlling the student's prior knowledge is verified. 

 
3.4 the interaction between learning strategies and The Ability to Think Creatively 

on ICT Learning Outcomes, After Controlling for prior knowledge (Interaction 

Effect) 

 
The results of testing the first hypothesis indicate that there are differences in ICT 

learning outcomes between students using BL learning strategies and expository learning 

strategies. This research has proven that ICT learning outcomes of students who use BL 

learning strategies are higher than students who use expository learning strategies after 

controlling prior knowledge. 

Based on the ANKOVA calculation results (Table 4.14) on the source of the 

interaction variance A X B shows that the price of Fcount = 47.048 <of Ftable (α = 0.05) 

(1.27) = 4.21, then H0 is rejected and Ha is accepted. This means that learning strategies 

have an influence on ICT learning outcomes depending on the ability to think creatively 

after controlling prior knowledge, and vice versa. Thus the research hypothesis which 

states that there is an interaction between learning strategies with the ability to think 

creatively on ICT learning outcomes after controlling for prior knowledge is verified. 

In the form of graphic interaction between the learning approach with the ability to 

think creatively on ICT learning outcomes can be seen in Figure 1. 



886  

Kreatif Rendah Kreatif Tinggi 

R 
A 
J 
 

L
A 
E 
B 
IL 
S 
A 
H 
r 
o 
k 
S 

Ekspositori 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Figure 2. Graph of interaction of learning strategies and creative thinking abilities on ICT 

learning outcomes after controlling prior knowledge 

 
 

3.4 Differences in ICT Learning Outcomes of Students Who Use BL Learning 

Strategies and Expository Learning Strategies, on Students Who Have High Creative 

Thinking Skills After Controlling prior knowledge (Simple Effect) 

 

The results of further tests with the Tukey test in Table 4.15 show that the 

comparison of ICT learning outcomes of students who use BL learning strategies and 

expository learning strategies for students who have high creative thinking abilities is 

obtained by calculating Q count = 9.43 Qtable (α = 0.05) (3 , 8) = 4.04, then H0 is rejected 

and Ha is accepted. Thus it can be said that the ICT learning outcomes of students who use 

BL learning strategies are higher than the value of student learning outcomes using 

expository learning strategies in students who have high creative thinking abilities after 

controlling prior knowledge. 

Based on the average residual test results (Table 4.16), values of 85.15> 66.56 were 

obtained. This shows that the ICT learning outcomes of students who are taught using BL 

learning strategies are higher than the learning outcomes of students who are taught with 

expository learning strategies in students who have high creative thinking abilities. This 

result also shows that students who have high creative thinking ability are very apt to apply 

BL learning strategies. Thus it can be concluded that the results of students' ICT learning 
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taught with BL learning strategies are better than the learning outcomes of students taught 

by using expository learning strategies, for students who have a tendency for high creative 

thinking abilities after controlling prior knowledge. 

Furthermore, research hypotheses which state that ICT learning outcomes of students 

who use BL learning strategies are higher than students who use expository learning 

strategies in students who have high creative thinking abilities after controlling for their 

original knowledge are tested. 

 
3.5 Differences in ICT Learning Outcomes of Students Who Use BL Learning 

Strategies and Expository Learning, on Students Who Have Low Creative Thinking 

Skills After Controlling prior knowledge (Simple Effect) 

 
Based on the results of further tests with the Tukey test in Table 4.15 it is known that 

the comparison of ICT learning outcomes of students who are taught using BL learning 

strategies and expository learning in students who have low creative thinking abilities is 

obtained Qcount = 4.3> Qtable (α = 0.05) (3.8) = 4.04, then H0 is rejected and Ha is 

accepted. Thus it can be concluded that there are differences in ICT learning outcomes of 

students who use esoteric learning strategies are higher than students who use BL learning 

strategies in students who have low creative thinking skills after controlling prior 

knowledge. 

Based on the average residual test results (Table 4.16), values> 75.46> 66.99 are 

obtained. This shows that the ICT learning outcomes of students with low creative  

thinking skills taught using expository learning strategies tend to be higher than the 

learning outcomes of students with low creative thinking abilities who are taught with BL 

learning strategies. Furthermore, the research hypothesis which states that ICT learning 

outcomes of students who have low creative thinking abilities tendency in the class of 

expository learning strategies is higher than students who have low creative thinking 

abilities in students who are taught with BL learning strategies after controlling for prior 

knowledge of the truth. 

The first hypothesis testing shows that there is a significant difference in influence 

between BL learning strategies and expository learning strategies. This research has 

proven that students' ICT learning outcomes who are taught with BL learning strategies are 

higher than students who are taught with expository learning strategies after controlling 

prior knowledge. 

Proving hypotheses based on empirical studies conducted by researchers is supported 

by theories and concepts put forward by experts as stated by Bersin that BL learning 

strategies are a combination of various training media (technology, activities, and types of 

events) to create optimal training programs for a certain audience. The term "blended" 

comes from the concept that teachers teach in the traditional way with other electronic 

media formats. Successful learning will certainly improve and improve the quality of 

learning. In learning BL students independently learn the material that has been given by 

the teacher according to the topic face to face or online. The combination of face-to-face 
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learning and online or BL will give students more freedom to determine their learning 

speed. 

The results of Precel, Alkalai and Alberton's research [29] related to the contribution 

of components in BL learning show that learning components that are considered to 

contribute the most to learning are tasks (mean = 4.72), printed books (mean = 4.54) , 

meeting presentations (mean = 4.42), and face-to-face lectures with instructors (mean = 

4.15). Online video contributed to learning (mean = 3.83), e-book lessons (mean = 3.32), 

although the contribution was low, almost half of the participants (46.5%) stated using it 

frequently. 

Another theory that is in line with this research is the opinion of Christensen, Horn 

and Staker saying the BL learning strategy is a formal education program in which a 

student learns at least in part through online learning with some elements of student  

control over time, place, path, and / or speed and at least part of it is in traditional locations 

that are watched far from home. Facilities along each student's learning path in the course 

or in connected subjects to provide an integrated learning experience. 

The research results of the researchers were also proven by the researchers who 

stated the benefits of the BL strategy including success in: a) achieving learning 

objectives; b) changing learning patterns that were previously teacher-centered to student- 

centered; c) balancing student independence in learning, and d) motivating students to 

discipline themselves in learning. 

Another theory similar to the results of this study was also put forward by Shand and 

Farrelly that online learning programs and BL enable teachers to reap the benefits by 

giving more individual attention to students who need greater learning assistance. 

Through BL learning strategies especially the use of internet media or web-based 

technology in learning (online learning) using LMS Edmodo students have wider 

opportunities to understand what is learned by developing their thinking skills and not just 

making teachers as the only source of learning or information . In addition, BL learning 

can train students to be more independent in developing creativity in learning with 

sufficient exercises and to do assignments with more enthusiasm through interesting 

presentations. Students in BL learning are directed and invited to be able to construct their 

own learning material with the help of online technology that is utilized. In learning BL  

the involvement of students can be actively monitored by the teacher, so students will 

increasingly understand the subjects of Information and Communication Technology so as 

to produce better learning outcomes. 

The second hypothesis shows that there is an interaction effect between learning 

strategies and creative thinking. Based on the results of testing with Anakova, the null 

hypothesis is rejected. Thus, the research hypothesis which states that ICT learning 

outcomes  of  students  who  have  the  ability  to  think  creatively after controlling prior 

knowledge, and vice versa, the ability to think creatively (high / low) influences students' 

ICT learning outcomes depending on learning strategies after controlling prior knowledge. 

The results of this study indicate an interaction between the selection of learning 

strategies and the ability to think creatively. To improve ICT learning outcomes of 

students who have high creative thinking abilities, they are better suited to be taught with 
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BL learning strategies, while for students who have low creative thinking abilities are 

more suitable to be taught with expository learning strategies. 

Learning strategy is a set of learning materials and procedures that are used together to 

produce learning outcomes for students. In accordance with the above view, it can be 

explained that the learning strategy is a condition designed by the teacher so that students 

can be facilitated to achieve the learning objectives that have been set. So the learning 

strategy is planned efforts in manipulating learning resources so that the learning process 

occurs within the students. 

Learning independence BL can train students to be more independent in developing 

creativity in learning with sufficient exercises and to do assignments with more enthusiasm 

through an interesting presentation. Students in BL learning are directed and invited to be 

able to construct their own learning material with the help of online technology that is 

utilized. In learning BL the involvement of students can be actively monitored by the 

teacher, so students will increasingly understand the subjects of Information and 

Communication Technology so as to produce better learning outcomes. Bostrom and 

Lassen in their research results said that teaching based on individual learning styles is an 

effective way to ensure student achievement and motivation. Awareness of learning styles, 

it is said, influences meta-cognition and the choice of relevant learning strategies. 

Awareness of self-improvement will give students a new perspective on their learning 

potential. Such positive academic experiences can increase student confidence. 

The accuracy in choosing approaches, strategies, and learning methods that are 

appropriate can provide clear direction to the teaching process. In addition, the teacher can 

design and set general rules or principles so that learning runs as desired. Likewise with 

the learning conditions, especially the internal conditions of students, in this case students' 

thinking styles can also determine their learning outcomes. This is in line with research 

conducted by Shi entitled "A Study of the Relationship between Cognitive Styles and 

Learning Strategies" which concluded that there is a significant influence between thinking 

styles with learning strategies. 

The third hypothesis shows that ICT learning outcomes taught with BL learning 

strategies with higher creative thinking abilities are higher than students taught with 

expository learning strategies after controlling for prior knowledge. Thus learning with the 

BL learning strategy carried out in this study can improve the learning outcomes of 

Information and Communication Technology higher than the Expository learning strategy 

for students who have high creative thinking after controlling prior knowledge. This 

finding answers the hypothesis that the learning outcomes of information and 

communication technology students who are taught with BL learning strategies are higher 

than students who are taught with expository learning strategies for students who have 

high creative thinking after controlling prior knowledge. 

Heller said many observers argued that there was no substitute for face-to-face 

contact, regardless of the extent to which technology had developed. For example, face-to- 

face contact facilitates the transfer of tacit knowledge or knowledge that is not written or 

cannot be defined, but is obtained through experience. When communicating face to face, 

the speaker can use visual cues from the audience to get fast and fast feedback and make 
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quick adjustments as needed. Visual cues and social presence in face-to-face dialogue also 

allow members to more easily learn about each other's background, skills, experience, and 

area of expertise. These cues build trust in groups that interact face to face. Although 

organizing and planning for face-to-face contact can be difficult and expensive, this in 

itself can send valuable messages to recipients. 

 

V. Conclusion 

 
Based on the results of the study conclusions can be drawn as follows. (1) ICT 

learning outcomes among groups of students who are taught with BL learning strategies 

are higher than groups of students who are taught with expository learning strategies after 

controlling prior knowledge; (2) There is an interaction effect between learning strategies 

and students' creative thinking abilities on ICT learning outcomes after controlling prior 

knowledge. If the students we teach in ICT subjects have high creativity thinking we 

should implement a BL learning strategy. If the students we teach have low creative 

thinking the teacher should apply expository learning strategies; (3) For groups of students 

who have high creative thinking abilities, ICT learning outcomes between groups of 

students taught with BL learning strategies are different from groups of students who are 

taught with expository learning strategies after controlling prior knowledge; and (4) For 

groups of students who have low creative thinking skills, ICT learning outcomes among 

groups of students who are taught expository learning strategies are higher than groups of 

students who are taught with BL learning strategies after controlling for prior knowledge. 
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