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The focus of this research is to find out how to implement blended 
learning in university and how much influence it has on calculus I learning 
outcomes with the discovery learning method. The method used in this 
research is quasi-experimental, with a non-equivalent pre-test/post-test 
control group design. From the research of students’ Implementation of 
Blended Learning using Discovery Learning Method in Calculus I 
Courses, it has the result of the extended score between Xmax(highest 
score) = 85 until Xmin (lowest score) = 45 in the total sample of 30 
students. The mean ( ) is 66.10 ; variant (s2) is 92.73 and standard 
deviation (s) is 9.63. The results of this study indicate that there is a 
positive influence of blended learning to use discovery learning models in 
the calculus I course. From the computation of the experiment and control 
class by using the t-test, it is found that t observed = 1.8. While insignificant 
level of α = 0.05 and df (30+30-2) = 58, found that t table(1-α;(58)) = 1.67. 
Because t observed = 1.8 > t table(1-α;(58)) = 1.67, it means that research 
hypothesis (H0) is rejected and (Hi) is accepted. So, it can be stated that 
there is a significant influence of the Blended Learning to use Discovery 
Learning Method in the Calculus I Course. 
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Introduction 

 
As a lecturer, we are required to do tri dharma of higher education, namely: teaching, 
researching, and serving at the same time. This condition makes us have to be good at 
managing time. In line with that, we need a teaching system that is flexible and can facilitate 
us in delivering material without having to be in the classroom. In America, online learning 
has long been applied to simplify the learning process. The expected learning system can 
only be obtained with the help of technology. New technology is drastically changing the 
conditions in which teaching and learning are conducted, and this is also true for higher 
education. The technology used outside the classroom to deliver content is an efficient way to 
prepare students for classroom activities and increases the class time available for student-
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centred active teaching. This pedagogical strategy could help traditional bricks-and-mortar 
Universities to add value to face to face interaction in a digital world (Bowen, 2012; 
Nanclares & Rodríguez, 2016).  

 
Nowadays, abundant online resources make blending the teaching process possible and move 
content coverage outside the classroom, to spend in-class time to promote high order thinking 
skills. Therefore, generally speaking, Blended Learning can be understood as an online 
activity blended with classroom-based delivery. It is a comprehensive definition that 
embraces different types of blended learning experiences, abundantly developed lately in all 
levels of education. As a result, a terminology confusion arose between the terms hybrid, 
mixed, flipped, and inverted. All these are inconsistently defined in the literature, creating a 
barrier to efficient research on and implementations of these types of classes (Margulieux, 
Bujak, McCracken, & Majerich, 2014; Nanclares & Rodríguez, 2016). 

 
In America, online learning has long been applied to simplify the learning process. Online 
learning is a form of distance learning or distance education, which has long been a part of 
the American education system, and it has become the largest sector of distance learning in 
recent years (Bartley & Golek, 2004; Evans & Haase, 2001; Nguyen, 2015). For this 
literature review, both hybrid or blended learning and purely online learning are considered to 
be online learning, as much of the literature compares these two formats against the 
traditional face-to-face. Exclusively online courses are courses delivered entirely over the 
Internet, and hybrid or blended learning combines regular face-to-face classes, learning over 
the Internet, and learning supported by other technologies (Bliuc, Goodyear, & Ellis, 2007; 
Boticki, Hoic-bozic, & Budiscak, 2009; Nguyen, 2015; Osguthorpe & Graham, 2003).  

 
In line with it, Al-Qahtani said study blended learning took the form of a combination of 
face-to-face classroom teaching with lecture and class formats and the use of an 
asynchronous online classroom. The students had to attend classes in person, but also had 
access to an asynchronous online classroom to undertake a range of learning activities based 
on their grades. These included enhancing their knowledge through additional reading and 
through browsing relevant linked websites, with other activities such as self-assessments, 
exercises, and group tasks and structured discussions (Al-Qahtani & Higgins, 2013). 

 
Blended Learning does not mean bolting technology onto a traditional course and/or using 
technology as an add-on to teach a difficult concept or deliver supplemental information. 
Blended Learning should be viewed as an opportunity to redesign the way that courses are 
developed, scheduled, and achieved in higher education through a combination of physical 
and virtual instruction, that is bricks and clicks (Bleed, 2001; Medina, 2018). Blended 
Learning also surpasses barriers of time and place and can have a direct positive influence on 
students’ learning outcomes when compared with traditional teaching (Chen & Jones, 2007; 
Medina, 2018; Melton, Graf, & Chopak-Foss, 2009). Though several researchers have 
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observed that this latter characteristic depends heavily on student satisfaction with the 
development and completion of the course (Chang & Fisher, 2001; Medina, 2018). Therefore, 
student satisfaction is one of the factors that can be gauged to determine whether Blended 
Learning has been effective or not (Holland, Kaplan, & Sams, 1995; Kintu & Zhu, 2016; 
Medina, 2018; Rienties & Toetenel, 2016; Shantakumari & Sajith, 2015; Waheed, Kaur, & 
Kumar, 2016). Based on this opinion, we can know that blended learning is a learning model 
that combines traditional aspects (face to face) and the use of technology for distance learning 
in the learning process. This activity allows us to meet the meeting requirements set by the 
college, even though we don't have to be always present in class. So the learning process 
becomes more flexible with blended learning. 
 
Over the last decade, blended learning has been growing in demand and popularity in higher 
education and has become a widespread teaching phenomenon. It becomes increasingly 
evident that blended learning can overcome various limitations related to online learning and 
face-to-face instruction. A meta-analysis of more than 1,100 empirical studies published 
between 1996 and 2008 concluded that blended learning proves to be more effective than 
either online learning or face-to-face instruction (Alammary, Sheard, & Carbone, 2014; 
Means, Toyama, Murphy, Bakia, & Jones, 2009). For many researchers, it is almost sure that 
blended learning will be the new traditional model for course delivery in higher education 
(Alammary et al., 2014; Norberg, Dziuban, & Moskal, 2011; Ross & Gage, 2006). The 
question now is not whether to blend or not, it is how to design an effective blend (Alammary 
et al., 2014). 

 
The literature shows that blended learning courses are designed in many different ways, 
ranging from adding extra online activities to a traditional face-to-face course to building the 
whole blended learning course from scratch. There is a lack of a single accepted definition for 
the term blended learning (Alammary et al., 2014; Deperlioglu & Kose, 2013; Graham, 2013; 
Lee, Fong, & Gordon, 2013; Stacey & Gerbic, 2008). This causes teachers to understand 
blended learning in different ways and then design their courses according to their 
understanding of the concept. With a large number of mixed learning designs, selecting the 
most appropriate design approach is becoming a significant challenge, especially for teachers 
who lack the necessary theoretical preparation and experimental experience with blended 
learning, which is the case of the majority of teachers in higher education (Alammary et al., 
2014; Huang & Zhou, 2006).  
 
Although, extensive academic research has proposed and discussed several blended learning 
design approaches (Alammary et al., 2014; Boyle, Bradley, Chalk, Jones, & Pickard, 2003; 
Garrison & Vaughan, 2008; Hoic-Bozic, Mornar, & Boticki, 2008; Huang & Zhou, 2006; 
McCarthy, 2010; Newcombe, 2011). 
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The next challenge is that not all skills can be learned via e-learning, nor is it possible to 
deliver all educational content via remote means. Consequently, individuals may feel the 
need to meet and communicate with each other face-to-face to engage in open interactive 
debates, share their ideas, and challenge each other. For this reason, blended learning 
approaches have emerged, where technology-supported education is combined with more 
conventional educational schema (Berke & Wiseman, 2003; Wakefield, Carlisle, Hall, & 
Attree, 2008). Recently there has been a move towards merging technologies and educational 
techniques designed to support different forms of teaching to achieve more effective learning. 
Blended learning is defined as the ‘‘effective integration of various learning techniques, 
technologies, and delivery modalities to meet specific communication, knowledge sharing, 
and informational needs’’ (Finn & Bucceri, 2004; Wakefield et al., 2008). 
 
Similarly, Whitelock & Jelfs (2003) argue that blended learning should integrate and 
combine traditional learning methods with e-learning approaches. For this reason, blended 
learning needs to make use of a variety of media as part of an e-learning environment while 
simultaneously exploiting additional educational avenues such as inquiry-based learning 
(Kubieck, 2005; Wakefield et al., 2008). Consequently, blended learning needs to be 
structured in such a way as to take account of both the type from learning adopted and the 
educational approaches selected (Wakefield et al., 2008; Whitelock & Jelfs, 2003). 
 
One of the problems that occur in education, especially in science subjects, is the weakness of 
the learning process. Students are not encouraged to discover the knowledge themselves, but 
students are required to remember what teachers have given them. As a result, students are 
unable to provide solutions to problems that arise, especially if the problem is related to the 
concept of IPA. For students themselves the science lesson is an unpleasant lesson because it 
is full of formulas and must be memorised, resulting in many students who get low learning 
results to reach the established limit of mastery. Based on the above, science learning is 
expected to provide direct experience to understand science scientifically. Learners can 
achieve the expected learning results by experiencing direct knowledge — one way to 
involve students directly in understanding IPA by applying the discovery learning model. The 
discovery learning model is one of the learning models that can answer the educational needs 
of the 2013 curriculum is a scientific approach. Discovery learning is the method that when 
the teacher does not give the final material, and students must organise their content with the 
stimulus provided by the teacher. The teacher is a guide in the process of learning, and the 
teacher offers the students occasion to be active students (Feriyanti, 2014). 

 
According to Ratu beta in her journal, cite form kunsting and friend, said if Discovery 
learning is learning where students learn to find the concept independently (Khabibah, 
Masykuri, & Maridi, 2017; Kuensting, Kempf, & Wirth, 2013; Rudibyani, 2018). The 
discovery learning model enables students to play an active role in the learning process by 
answering and solving problems to find a long-lasting and memorable concept (Maarif, 2016; 
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Meador, 2005; Rudibyani, 2018). Thus the discovery learning model is expected to be used to 
train students to think critically (Rudibyani, 2018). 
 
Methods 

 
This study was carried out using a pre-/post-test design with a control group. This was to 
identify as far as possible a causal relationship between the modes of delivery and learning 
outcomes, as much of the experimental literature comparing distance e-learning with face-to-
face teaching cannot adequately control for differences such as student motivation at 
registration and throughout the course (Al-Qahtani & Higgins, 2013; Cornell & Martin, 
1997). 

 
The method used in this research is quasi-experimental, with a non-equivalent pre-test/post-
test control group design. Class A is an experimental class (using blended learning trough the 
discovery learning model), and class B is a control class (using lecture learning models). Both 
levels get a pre-test before receiving treatment and later by giving a post-test (Rudibyani, 
2018).  
 
The population in this research is the students of undergraduate students at Universitas 
Muhammadiyah Prof.DR.HAMKA. There are two classes, and the number of students is 60. 
The class used as the sample A-class, which consists of 30 students as experiment class and 
used B-class, which includes 30 students as a control class. 
 
Results and Discussion 

 
From the research of students’ Implementation of Blended Learning using Discovery 
Learning Method in Calculus I Courses, it has the result of the extended score between 
Xmax(highest score) = 85 until Xmin (lowest score) = 45 in the total sample of 30 students. The 

mean ( ) is 66.10 , variant (s2) is 92.73 and standard deviation (s) is 9.63. 
 
From the distribution table of students’ blended learning using the discovery learning method 
above can be made a histogram and polygon chart of the students’ blended learning in the 
experimental class. 
 
From the picture 1 and 2, it can be seen the difference between the experimental class and the 
control class. The experimental class got better learning outcomes than the control class. The 
experimental class receives the average value of 66.1, while the control class gets 56.9. 
 
From the research data of frequency distribution table, it is found that the average score in 

experiment class ( ) = 66.1 and variant (s2) = 92.73 
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From the computation of the experiment and control class by using a t-test (appendix 3), it is 
found that t observed = 1.8., while insignificant level of α = 0,05 and df (30+30-2) = 58, found 
that t table(1-α;(58)) = 1.67. Because t observed = 1.8 > t table(1-α;(58)) = 1.67, it means that research 
hypothesis (H0) is rejected and (Hi) is accepted. So, it can be stated that there is a significant 
influence of the Blended Learning to use Discovery Learning Method in the Calculus I 
Course.  

 
Conclusion 

 
The implementation of Blended Learning to use Discovery Learning Method in the Calculus 
I Course still needs to be improved in terms of information systems, and the selection  
 
of teaching methods must be considered so that the learning process with the blended 
learning model can take place appropriately. 
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Figure 1. Histogram and Polygon Chart of Students’ blended learning to use discovery learning method 

in Experiment Class 
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Figure 2. Histogram and Polygon Chart of Students’ blended learning to use discovery learning method 

in Control Class 
 
 

Table 1. Pre-test value on calculus I course 

Statistic Symbols Experiment Class Control Class 

Total Individual 𝑛𝑛1  .𝑛𝑛2 30 30 

Mean X1  .X2 50.7 50.3 

Variance 𝑠𝑠2 53.13 51.48 

Standar Deviation 𝑠𝑠 7.29 7.17 

 
Table 2. Post-test value on calculus I course 

Statistic Symbols Experiment Class Control Class 

Total Individual 𝑛𝑛1  .𝑛𝑛2 30 30 

Mean X1  .X2 66.1 56.9 

Variance 𝑠𝑠2 92.73 58.59 

Standar Deviation 𝑠𝑠 9.63 7.65 

 
 
 
 
 
 
 
 
 

http://www.ijicc.net/


    International Journal of Innovation, Creativity and Change.  www.ijicc.net  
Volume 5, Issue 6, 2019 

 

 
 

160 

REFERENCES 
  

Al-Qahtani, A. A. Y., & Higgins, S. E. (2013). Effects of Traditional , Blended And E-
Learning on Students ’ Achievement in Higher Education. Journal of Computer 
Assisted Learning, 220–234. https://doi.org/10.1111/j.1365-2729.2012.00490.x 

Alammary, A., Sheard, J., & Carbone, A. (2014). Blended Learning in Higher Education: 
Three Different Design Approaches. Australasian Journal of Educational 
Technology, 30(4), 440–454. https://doi.org/10.14742/ajet.693 

Bartley, S. J., & Golek, J. H. (2004). Evaluating the Cost Effectiveness of Online and Face-
to-Face Instruction. Journal of Educational Technology & Society, 7(4), 167–175. 
Retrieved from http://www.jstor.org/stable/jeductechsoci.7.4.167 

Berke, W. J., & Wiseman, T. L. (2003). The E-Learning Answer. Nursing Management, 34, 
26–29. https://doi.org/10.1097/00006247-200310002-00008 

Bleed, R. (2001). A Hybrid Campus for the New Millennium. Educause Review, 36(1), 16–
22. 

Bliuc, A., Goodyear, P., & Ellis, R. A. (2007). Research Focus and Methodological Choices 
in Studies Into Students ’ Experiences of Blended Learning in Higher Education. 
Elsevier, 10, 231–244. https://doi.org/10.1016/j.iheduc.2007.08.001 

Boticki, I., Hoic-bozic, N., & Budiscak, I. (2009). A System Architecture for a Context-aware 
Blended Mobile Learning Environment. Journal of Computing and Information 
Technology, 17(2), 165–175. https://doi.org/10.2498/cit.1001187 

Bowen, J. A. (2012). Teaching Naked: How Moving Technology Out of Your College 
Classroom Will Improve Student Learning. John Wiley & Sons. 

Boyle, T., Bradley, C., Chalk, P., Jones, R., & Pickard, P. (2003). Using Blended Learning to 
Improve Student Success Rates in Learning to Program. Journal of Educational 
Media, 28(2–3), 165–178. https://doi.org/10.1080/1358165032000153160 

Chang, V., & Fisher, D. (2001). The Validation And Application of a New Learning 
Environment Instrument to Evaluate Online Learning in Higher Education. 
Proceedings of the Australian Association for Research in Education Conference 
2001. Australian Association for Research in Education. 

Chen, C. C., & Jones, K. T. (2007). Blended-learning vs. Traditional Classroom Settings: 
Analyzing Students’satisfaction With Inputs and Learning Processes in an MBA 
Accounting Course. In Advances in Accounting Education Teaching and Curriculum 
Innovations (pp. 25–37). Emerald Group Publishing Limited. 

Cornell, R., & Martin, B. L. (1997). The Role of Motivation in Web-Based Instruction. Web-
Based Instruction, 3, 93. 

http://www.ijicc.net/


    International Journal of Innovation, Creativity and Change.  www.ijicc.net  
Volume 5, Issue 6, 2019 

 

 
 

161 

Deperlioglu, O., & Kose, U. (2013). The Effectiveness and Experiences of Blended Learning 
Approaches to Computer Programming Education. Computer Applications in 
Engineering Education, 21(2), 328–342. https://doi.org/10.1002/cae.20476 

Evans, J. R., & Haase, I. M. (2001). Online Business Education in The Twenty-First 
Century : an Analysis of Potential Target Markets. Internet Research: Electronic 
Networking Applications and Policy, 11(3), 246–260. 
https://doi.org/10.1108/10662240110396432 

Feriyanti, D. (2014). Discovery Learning as a Method To Teach Descriptive Text in Building 
Students’ Character : A Case of Seventh Grade Students of Smp N 3 Ulujami. 
ETERNAL (English Teaching Journal), 5(2). 
https://doi.org/10.26877/eternal.v5i2.2148 

Finn, A., & Bucceri, M. (2004). A Case Study Approach to Blended Learning, Centra 
Software. Inc. 

Garrison, D. R., & Vaughan, N. D. (2008). Blended Learning in Higher Education: 
Framework, Principles, and Guidelines. John Wiley & Sons. 
https://doi.org/10.1002/9781118269558 

Graham, C. R. (2013). Emerging Practice and Research in Blended Learning. Handbook of 
Distance Education, 3, 333–350. https://doi.org/10.4324/9780203803738.ch21 

Hoic-Bozic, N., Mornar, V., & Boticki, I. (2008). A Blended Learning Approach to Course 
Design and Implementation. IEEE Transactions on Education, 52(1), 19–30. 
https://doi.org/10.1109/TE.2007.914945 

Holland, V. M., Kaplan, J. D., & Sams, M. R. (1995). Intelligent Language Tutors: Theory 
Shaping Technology. 

Huang, R., & Zhou, Y. (2006). Designing Blended Learning Focused on Knowledge 
Category and Learning Activities. The Handbook of Blended Learning: Global 
Perspectives, Local Designs, 296–310. 

Khabibah, E. N., Masykuri, M., & Maridi, M. (2017). The Effectiveness of Module Based on 
Discovery Learning to Increase Generic Science Skills. Journal of Education and 
Learning, 11(2), 146–153. https://doi.org/10.11591/edulearn.v11i2.6076 

Kintu, M. J., & Zhu, C. (2016). Student Characteristics and Learning Outcomes in a Blended 
Learning Environment Intervention in a Ugandan University. Electronic Journal of E-
Learning, 14(3), 181–195. https://doi.org/10.1186/s41239-017-0043-4 

Kubieck, J. (2005). Inquiry-Based Learning, The Nature of Science, and Computer 
Technology: New Possibilities in Science Education. Canadian Journal of Learning 
and Technology/La Revue Canadienne de l’apprentissage et de La Technologie, 
31(1). https://doi.org/10.21432/T29C77 

 

http://www.ijicc.net/


    International Journal of Innovation, Creativity and Change.  www.ijicc.net  
Volume 5, Issue 6, 2019 

 

 
 

162 

Kuensting, J., Kempf, J., & Wirth, J. (2013). Enhancing Scientific Discovery Learning 
Through Metacognitive Support. Contemporary Educational Psychology, 38(4), 349–
360. https://doi.org/10.1016/j.cedpsych.2013.07.001 

Lee, G., Fong, W. W., & Gordon, J. (2013). Blended learning: The View is Different From 
Student, Teacher, or Institution Perspective. International Conference on Hybrid 
Learning and Continuing Education, 356–363. Springer. https://doi.org/10.1007/978-
3-642-39750-9_33 

Maarif, S. (2016). Improving Junior High School Students’ Mathematical Analogical Ability 
Using Discovery Learning Method. International Journal of Research in Education 
and Science, 2(1), 114–124. https://doi.org/10.21890/ijres.56842 

Margulieux, L. E., Bujak, K. R., McCracken, W. M., & Majerich, D. M. (2014). Hybrid, 
Blended, Flipped, and Inverted: Defining Terms in a Two Dimensional Taxonomy. 
Proceedings of the 12th Annual Hawaii International Conference on Education, 
Honolulu, HI, January, 5–9. 

McCarthy, J. (2010). Blended Learning Environments: Using Social Networking Sites to 
Enhance the First Year Experience. Australasian Journal of Educational Technology, 
26(6). https://doi.org/10.14742/ajet.1039 

Meador, S. K. (2005). Thinking Creatively About Science. Science Education for Gifted 
Students, 13–22. 

Means, B., Toyama, Y., Murphy, R., Bakia, M., & Jones, K. (2009). Evaluation of Evidence-
Based Practices in Online Learning: A Meta-Analysis and Review of Online Learning 
studies. 

Medina, L. C. (2018). Blended learning : Deficits and Prospects in Higher Education. 
Australasian Journal of Educational Technology, 34(1), 42–56. 
https://doi.org/10.14742/ajet.3100 

Melton, B., Graf, H., & Chopak-Foss, J. (2009). Achievement and Satisfaction in Blended 
Learning Versus Traditional General Health Course Designs. International Journal 
for the Scholarship of Teaching and Learning, 3(1), n1. 
https://doi.org/10.20429/ijsotl.2009.030126 

Nanclares, N. H., & Rodríguez, M. P. (2016). Students ’ Satisfaction with a Blended 
Instructional Design : The Potential of “ Flipped Classroom ” in Higher Education. 
JOURNAL OF INTERACTIVE MEDIA IN EDUCATION, 4(1), 1–12. 
https://doi.org/10.5334/jime.397 

Newcombe, E. (2011). A Work in Progress: Refining the “Blend” of Face-to-Face and Online 
Instruction. EdMedia+ Innovate Learning, 3130–3133. Association for the 
Advancement of Computing in Education (AACE). 

 

http://www.ijicc.net/


    International Journal of Innovation, Creativity and Change.  www.ijicc.net  
Volume 5, Issue 6, 2019 

 

 
 

163 

Nguyen, T. (2015). The Effectiveness of Online Learning : Beyond No Significant Difference 
and Future Horizons. MERLOT Journal of Online Learning and Teaching, 11(2), 
309–319. 

Norberg, A., Dziuban, C. D., & Moskal, P. D. (2011). A Time-Based Blended Learning 
Model. On the Horizon, 19(3), 207–216. https://doi.org/10.1108/10748121111163913 

Osguthorpe, R. T., & Graham, C. R. (2003). Blended Learning Environments: Definitions 
and Directions. Quarterly Review of Distance Education, 4(3), 227–233. 

Rienties, B., & Toetenel, L. (2016). The Impact of Learning Design on Student Behaviour, 
Satisfaction and Performance: A Cross-Institutional Comparison Across 151 
Modules. Computers in Human Behavior, 60, 333–341. 
https://doi.org/10.1016/j.chb.2016.02.074 

Ross, B., & Gage, K. (2006). Global Perspectives on Blending Learning. Bonk J. C. 
GrahamR. C.(Eds.), The Handbook of Blended Learning, 155–168. 

Rudibyani, R. B. (2018). The Effectiveness of Discovery Learning Ratu Betta Rudibyani. 
Science, Engineering, Education, and Development Studies (SEEDs): Conference 
Series Faculty Of Teacher Training And Education Sebelas Maret University, 2(1), 
41–54. https://doi.org/10.20961/seeds.v2i1.24310 

Shantakumari, N., & Sajith, P. (2015). Blended learning: The Student Viewpoint. Annals of 
Medical and Health Sciences Research, 5(5), 323–328. https://doi.org/10.4103/2141-
9248.165248 

Stacey, E., & Gerbic, P. (2008). Success Factors for Blended Learning. Citeseer. 

Waheed, M., Kaur, K., & Kumar, S. (2016). What Role Does Knowledge Quality Play in 
Online Students’ Satisfaction, Learning and Loyalty? an Empirical Investigation in an 
E-Learning Context. Journal of Computer Assisted Learning, 32(6), 561–575. 
https://doi.org/10.1111/jcal.12153 

Wakefield, A. B., Carlisle, C., Hall, A. G., & Attree, M. J. (2008). The Expectations and 
Experiences of Blended Learning Approaches to Patient Safety Education. Elsevier, 
8, 54–61. https://doi.org/10.1016/j.nepr.2007.04.007 

Whitelock, D., & Jelfs, A. (2003). Editorial: Journal of Educational Media Special Issue on 
Blended Learning. Journal of Educational Media, 28(2–3), 99–100. 
https://doi.org/10.1080/1358165032000177407 

 

http://www.ijicc.net/

