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Abstract. This research aims to determine: (1) the effect of learning model based on 

interactive multimedia with integrated 4C towards ISD learning outcomes; (2) the effect 

of structured and unstructured HOTS abilities towards ISD learning outcomes; and (3) 
interaction between 4C-based learning models and HOTS abilities towards ISD learning 

outcomes. The research method using quasi-experimental with a 2 x 2 factorial design. 

The statistical test using descriptive statistics to present data and continued with 

inferential statistics using two-way ANOVA. The results of research obtained showed: 
(1) the ISD learning outcomes are taught using bay learning model based on interactive 

multimedia with integrated 4C was higher than the learning outcomes taught with a 

learning model not integrated with 4C; (2) the ISD learning outcomes that have 

structured HOTS abilities was higher than unstructured HOTS abilities; and (3) there was 
an interaction between  model  based  on  interactive  multimedia  with  integrated  4C  

and  HOTS  abilities  towards  ISD learning outcomes. 

Keywords: learning models, interactive multimedia, 4C integration, HOTS, instructional 

system design. 

1   Introduction 

Instructional system design learning (ISD) in the 21st century has objectives with 4C 

characteristics, namely; Communication, Collaboration,   Critical Thinking and Problem 

Solving, Creativity and Innovation. The ability to thinking an ability to process mental 

operations which include perception and creation knowledge. An ability to thinking an ability 

to use the mind to find meaning and understanding of something to  explore ideas, take 

decisions, think of solutions with the best consideration   and   revise   the   problems   in   the 

previous thinking process. 

Low  ISD  learning  outcomes  for  students  in postgraduate programs,  because;(1) the 

ability to think  high-level  or  through the  stages  of 4C  and HOTS  was  rarely  done  in  

organizing and constructing learning and developing learning by using models that are 

suitable for students;(2) lack of in-depth understanding of the concept and implementation of 

ISD in classroom learning applications; and (3) the use of interactive multimedia-based  

learning  to  make  it  easier  to absorb  knowledge  on  the  basis  of  construction against ISD. 

The tendency of change and  innovation in the world  of  education  will  continue  to  occur  

and develop  in the  21st  century.  According  to  Saud (2011) that innovation in the field of 

education was attempt to make changes with the aim of getting good things in the field of 
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education. These changes include: easier to find learning resources, more choices to use and 

utilize ICT, the increasing role of media and  multimedia in learning activities,  more flexible  

learning  time,  computer-based  instruction (CBI), computer assisted instruction (CAI), the 

use of television / video media, mobile learning, e- learning, learning management systems, 

on-line curriculum,  e-library,  learning  models  with individual learning systems, competence 

references. Some education  researchers state that technology has the potential to improve the 

quality of learning . (Liao, 1992). The use of media creatively can facilitate and improve 

learning efficiency so that learning   objectives   can   be   achieved.   Learning media, one of 

the important aspects in the education process, according to Schramm in Sudrajat (2008) 

learning media was a messenger technology that can be used for learning purposes. In 

addition, the media has  various  benefits  including  helping  teachers to  deliver their teaching 

material, the media also seen as a communication tool that bridges abstract ideas with the real 

world. The use of media also makes the process of interaction, communication and deliveryof 

material between lecturers and students so that it can take place appropriately and efficiently. 

Along with the development of technology, nowadays there are  various  kinds  of  learning  

media,  one  of  the media that has many advantages from other media, namely computer 

multimedia because every information  in  the  form  of  writing,  audio,  and images can be 

shown simultaneously. Some studies show that the use of interactive multimedia can improve 

mastery of concepts (Ferawati, 2011), learning achievement (Prastika, et al, 2015), and critical 

thinking skills (Wiyono, et al, 2009). 

Arsyad (2011) argues that interactive media was a delivery media system that presents 

video recording material with computer control to the audience  who  not  only  hear  and  see  

video  and sound, but also provide an active response and response that determines the speed 

and presentation sequence. Interactive media has an audio-visual element  and  called  

interactive  because  the  media was designed to actively involve the user response. The 

definition of multimedia  varies depending on the scope of the application and the 

development of  multimedia  technology  itself.  Multimedia  not only has the meaning 

between simple text and graphics, but also comes with sound, animation, video,  and  

interaction.  While  listening  to explanations can see pictures, animation or read explanations 

in the form of text (Sutopo, 2008). Multimedia combines text, art, sound, images, animation, 

and videos delivered with a computer and can be delivered interactively. Suyanto (2003) 

describes  multimedia  as  the  use  of  computers  to create and combine text, graphics, audio, 

moving images (video  and  animation)  by combining  links and tools that allow users to 

navigate, interact, create and communicate. According to Vaughan (2011), there are three 

types of multimedia, namely interactive   multimedia,   hyperactive   multimedia, linear 

multimedia, and multimedia. Meanwhile, according to Sigit (2008), multimedia was divided 

into two categories, namely: linear multimedia and interactive multimedia. Interactive 

Multimedia tool that was equipped with a control device that can be operated  by  its users  in  

choosing  something  they want. Examples of interactive multimedia are: interactive  

multimedia  learning,  game applications and others. The preparation of the learning model 

was done by paying attention to the components as proposed by Seels and Richey (1994), 

namely: Design, development, utilization, management, and evaluation.     The     development     

of    interactive multimedia-based learning models as stated contains the principles of learning, 

namely: (1) learning and knowledge are in the diversity of opinions; (2) Learning   a   process   

of   connecting   information sources, especially special nodes; (3) Learning can occur  from 

something  outside of humans; (4) the ability to understanding more important than 

understanding now; (5) maintaining continuity in learning was very necessary for the 

continuation of learning; (6) the ability to see the relationship between  ideas  and  concepts  



 

 

 

 

as  a  core  skill  in learning; (7) updates (accuracy and up-to-date knowledge) are the main 

things in learning; and (8) decision making in choosing what to learn was very important in 

the learning process in dealing with a large amount of information. ISD learning was held in 

the hope that students are  able  to  capture/receive,  process,  store,  and release information 

that has been processed. Media that  can  accommodate  these  requirements  a computer. 

Computers are able to present information that can take the form of video, audio, text, 

graphics, and animation. For example, in ISD learning, some topics that are difficult to convey 

conventionally or require high application, can be implemented with the help of computer / 

multimedia technology, such as graphics and  diagrams can be presented  easily and quickly, 

the appearance of images, colors, visualization,  video,  Animation  can  optimize  the role of 

the senses in receiving information into the information system (Kariadinata,  2010).  Based  

on this  explanation,  it  can  be  concluded  that multimedia-based learning was learning that 

uses computer/multimedia assistance using Android. 

There are several presentation formats of Interactive multimedia based learning according 

to Nandi (2006) as follows: (1) the tutorial modeling one of the interactive learn of models 

used in the teaching and learning process using software in the form of computer programs 

containing course material; (2) the Drills model was a form of computer-based interactive 

learning model; (3) the simulation model was basically one of the learning strategies  that   

aims  to   provide  real  experience through the creation of imitations of experiences that 

approach the real atmosphere and take place in an atmosphere without  risk; and  (4)  the  

instructional games model was one of the learning models using computer-based interactive 

multimedia. Based on research conducted by Ferawati (2011), Interactive multimedia learning 

models can improve mastery of the concepts of physics teachers. In addition, it was also 

supported the results by Sriyanti (2012) research that utilizes multimedia in learning blended 

elearning models as well as student learning outcomes. Other research also shows that the 

development of  interactive multimedia learning can improve the mastery of student concepts 

(Gunawan, et  al,  2014).  From both studies,  it  was clear  that interactive multimedia 

learning provides benefits to learning. In interactive multimedia learning, students can  learn 

certain  material  independently  by  using computers equipped  with multimedia-based 

programs (Kadir and Triwahyuni, 2003). 

The role of education in universities was contained in the IQF-based curriculum, focusing 

on developing  students  in  learning  outcomes such  as cognitive, affective and psychomotor, 

or spiritual attitudes, social attitudes, knowledge and skills. Higher order thinking skills are 

one indication of the success of improving the competence of students in the education sector 

in the 21st century. Two very simple reasons that make why HOTS was important, that 

students will succeed (achieve) and grow into adults who  make positive contributions to  

society (Conklin, 2012). There are several characteristics of HOTS according to Conklin 

(2012), namely "characteristics of higher-order thinking skills: higher-order thinking skills 

encompass both critical thinking and creative thinking." The purpose of the passage was the 

characteristic  of  high-level  thinking  abilities including critical thinking and creative 

thinking. Critical and creative thinking are two very basic human   abilities   because   critical   

thinking   and creative thinking can encourage someone to always look at every problem faced 

critically, and try to find a solution creatively, so that a new thing was better and useful for 

their life. 

Resnick (1987) said, HOTS has characteristics, as expressed that was non-algorithmic, 

complex, multiple solutions, involves a variety of decision making and interpretation, 

application of multiple criteria, and effortful (requires a lot of business). It was  called  

effortful  because  when  it  comes  to solving HOTS, it requires more and deeper thinking. 



 

 

 

 

Critical Thinking was a mental process for analyzing information obtained. This information 

was obtained through observation, experience, communication, or reading. In addition, 

Brookhart (2010) mentions that including critical thinking  includes  covering  reasoning,  

questioning and investigating, observing and describing, comparing and connecting, find 

complexity, and explore perspectives. Critical thinking was an organized process that allows 

students to evaluate evidence, assumptions, logic, and  language that  underlies the thinking  

of others   (Johnson,   2013).   The   ability   to   think creatively includes creating, 

discovering, imagining, guessing, designing, proposing alternatives, creating and producing 

something (Thomas, 2010). Forming creative ideas means coming up with something unusual, 

new, or creating solutions to a problem. A person's ability to think creatively can be 

demonstrated  through  several  in dicators,  for example being able to propose new ideas, ask 

questions, dare to experiment and plan strategies. 

The research  problem:  (1) The ISD learning outcomes in education for students taught 

using integrated interactive multimedia learning  models 4C and HOTS (MPMI4C-HOTS) 

higher than those taught using expository learning models with HOTS; (2) The ISD learning 

outcomes in the education of students who have high critical thinking skills higher than 

students who have low critical thinking skills; and (3) Are there interactions between learning 

models and the ability to think critically affect student learning outcomes of ISD? 

2   Methods 

This research was conducted in the Education Technology postgraduate program, in the 

ISD course in Education. The population of this study were all students who took ISD 

subjects, which consisted of 3 classes, and with cluster random sampling technique.  This  

research  using  Quasi  Experiment 2x2   factorial   design.   The   learning   model   was 

divided into two, namely the MPMI4C-HOTS learning  model and the expository learning  

model with HOTS. Critical thinking skills are also divided into two, namely high critical 

thinking skills and low critical thinking skills. 

Data  collection  techniques  use  ability  tests on ISD mastery on aspects of Dick & Carey 

learning system design with ten instructional stages based on learning outcomes according to 

the IQF in the Educational   Technology   learning   program.   The second  using  the  

instrument  of knowing  students' critical thinking abilities. This  analysis  was  carried  out  

using  2  x  2 factorial Anova technique with F test. Before the hypothesis was tested, the 

requirements for the collected data were tested by using the normality test using the Liliefors 

test and homogeneity test using the F test and Bartlett test. Because the third hypothesis was 

significant, meaning there an interaction,  then  the  research  test  was  continued using the 

Scheffe test 

3 Results And Discussion 

 Based on the results of the normality test the data shows that all groups of subjects are 

normally distributed, thus it can be concluded that the research sample comes from a 

population that was normally  distributed and thus the subject group taught with MPMI4C-

HOTS   learning   model  and   taught   by HOTS expository learning model based on high and 

low critical thinking abilities have homogeneous variance. After testing the requirements of 



 

 

 

 

the analysis, it was necessary to have the results that all data in the subject  group are normally 

distributed and have a homogeneous variance, thus the requirements   related   to   the   two-

way   variance analysis technique have been met. 

ISD learning outcomes of students taught with MPMI4C-HOTS learning model are higher 

than students taught with HOTS expository learning model. From the results of calculations 

with Anova in table 1 it was obtained that Fcount = 6.15 and Ftable = 4.07 at a significance 

level of 0.05. This means that Fcount > Ftable shows that the null hypothesis (Ho) rejected 

and the alternative hypothesis (Ha) was accepted. Thus, it can be stated that  ISD learning  

outcomes of students taught  by MPMI4C-HOTS learning model are higher than ISD learning 

outcomes of students taught by HOTS expository learning model. 

Table 1: The Calculation Results of ANOVA 

 
Source of 

Variance 

 

 
dk 

Num ber of 

Squar es 

Average 

Number of 
Squares 

 
Fcount 

Ftable 

α=0,05 

Learning Model 

(A)/column 

1 28.69 27.69 6.15 4.07 

Critical 

Thinking 

1 87.07 86.07 19.13 4.07 

Ability (B)/line 1 59.11 58.11 12.9 4.07 

Interaction (A x 
B) Error 

43 194.45 4.499 2 - 

Total 46 369.32 - - - 

 

ISD learning outcomes students who have high critical thinking skills are higher than 

students who have low critical thinking skills. Based on the results of  calculations  with  

Anova  in  table 1 it  was obtained the results of the ISD student learning outcomes data 

calculation based on critical thinking abilities, namely Fcount = 19.13 and Ftable = 4.07 at a 

significance level of 0.05. This means that Fcount > Ftable, shows that the null hypothesis 

(Ho) was rejected and the alternative hypothesis (Ha) was accepted. This it can be stated that 

ISD learning outcomes of students who have high critical thinking skills are higher than those 

with low critical thinking skills. 

Interaction between learning models and the ability to think critically about ISD learning 

outcomes. In this case, the ability to think critically was divided  into  two  categories,  namely  

low and high. From the results of calculations with the Anova table in table 1 it was obtained 

that Fcount = 12.92 and Ftable = 4.07 at a significant level of 0.05. This means that Fcount > 

Ftable, shows that the null hypothesis (Ho) was rejected and the alternative hypothesis (Ha) 

was accepted. This it can be stated that  there  was  an  interaction  between  learning models  

and  the  ability  to  think  critically  about student learning outcomes of ISD. 

Based on some of the most important research findings  in  the  form  of  ISD  learning  

principles shows that: (1) the learning model of MPMI4C- HOTS can improve student 

learning competencies in the cognitive, affective, and psychomotor domains, (2) through 

software skills students can improve the ability  to  collaborate  in  groups  learning,  able  to 

apply various abilities skillfully when working on structured tasks. Furthermore, in the 

implementation of the learning process to achieve the learning objectives in accordance with 

the learning achievement, learning media that can motivate in learning, including: (1) 

interactive multimedia through interestingly designed animations that can improve learning, 

and not boring; (2) this interactive multimedia was designed based on parts and fragments into 



 

 

 

 

the smallest unit, so that it can easily understand the contents of the material presented; (3) 

interactive multimedia with communicative language and containing interesting illustrations 

will be effective,  stimulating  for  independent  learning; (4) this interactive multimedia can 

improve learning outcomes, can easily check the success of learning independently; and (5) 

this interactive multimedia in each section / fragment there was reinforcement, can improve 

learning outcomes in the ISD subject. This supported by research results that the use of 

computer-based interactive media more effective in improving student knowledge and 

understanding compared to using conventional media in the eyes of ISD with HOTS. And also 

the results showed that the average ISD learning outcomes with HOTS students who had 

positive innovative attitudes were more  positive  than  ISD  learning  outcomes  with HOTS 

students who had negative innovative attitudes. The   implementation   of   learning   with   the 

MPMI4C-HOTS  learning  model  in  ISD  using  of educational technology which can be 

summarized as follows: (1) the ability of lecturers to refer only to textbooks, with this 

interactive multimedia-based learning model requires the lecturers to master more developing 

ICT-based knowledge, abilities increasing, because the source of knowledge that needs to be 

known was unlimited; (2) internet access a sustainability requirement from the MPMI4C- 

HOTS learning model with the principles of learning technology. With the application of the 

MPMI4C- HOTS learning model with the principles of learning technology, it was 

increasingly maximizing the available facilities for the learning process and improving the 

quality of student learning. (3) has the opportunity to be further developed. According to 

Rusman, et al (2011), the advantages of computer-based learning are the application of the 

principles of complete learning or mastery learning. In the implementation of computer-based  

learning all students must be able to complete all learning experiences that are packaged in a 

computer-based learning program, whether it was understanding material and the task of doing 

tests or evaluations that must be completed correctly. If the student was wrong in doing the 

exercise questions, then the computer will give feedback, that the answer was wrong, so the 

student must return to the description of the material that has not been understood, after which 

the student can return to the practice question to do it correctly. Thus, students who have 

positive innovative abilities in the ability of ISD will quickly finish   in   studying   the   

content/material of ISD lessons programmed  in  computer-based  learning. But  those  who  

have  negative  innovative  attitudes will have difficulty working on or understanding the 

content. Students who have high critical thinking skills have tendency to  easily adapt  to  new 

knowledge, they prefer to  learn face to  face with challenging knowledge. This direct 

interaction will facilitate and accelerate the response to what they are doing. The results 

showed that those with high critical thinking abilities   and   taught   with   the   MPMI4C-

HOTS learning model turned out that ISD mastery in education   was   higher   than   those   

using   direct learning models without 4C and HOTS integration. This condition was 

appropriate, that those with high critical thinking skills are more likely to obtain information 

based on feedback and assimilate to previous experience. Critical  thinking  skills  of  students,  

are considered important to be developed at every level of education,  to  create and  produce 

students who have   good   cognitive   abilities   in   following   the learning process and ability 

formation in HOTS (Haryani, 2012). In addition to the response speed, the number of 

exercises to solve problems will be more   for   those   who   use   the   MPMI4C-HOTS 

learning model. The more problems that are resolved will add to the experience as a provision 

to solve the next problem. Learning by using interactive multimedia on ISD means training 

problem-solving skills by using the stages of learning design correctly through the 

acceleration of ICT-based learning. To accept new concepts in ISD that are formed together 

with problem solving efforts.  The courage of students with high critical thinking skills to try 



 

 

 

 

problem solving in various ways according to the rules of the system was a difficult step to 

take if they learn with direct  learning  strategies  and  without  using interactive multimedia 

media. Synder and Synder (2008) asserted that teachers should instill critical thinking skills 

for students, students not only formed as recipients of information but must be information 

processors, this related to information in ISD. Because all systems in learning and education 

must first design and build knowledge about learning that was formed in the correct order and 

organized well by seeing and constructing students' thinking skills to realize the right and 

directed learning stages in all learning activities. 

Other research results show that learning programs through critical thinking skills are 

very effective in improving  students' academic abilities (Redhana and Liliasari, 2008). In 

another study also revealed that with good student thinking skills at the level of analysis, 

evaluation, and  creation  with HOTS achievements will increase the classical completeness of 

students beyond the minimum completeness criteria (Rahayu and Yonata, 2013). The ability 

to think critically high in the realm of HOTS was a problem-solving step in the learning 

process that was formed based on the level of competance skills, new concepts that they find 

themselves will add experience to solve the problem of ISD. According to Lambertus (2009), 

the development of students' critical thinking skills can be done through the application of 

student-centered learning, because they are given the freedom to build their own knowledge, 

discuss with friends, be free to submit opinions, be able to accept or reject the opinions of 

friends, and with the guidance of the teacher formulate conclusions 

4 Conclusion 

The conclusions in this study: (1) The average learning outcomes of students on ISD 

taught using the MPMI4C-HOTS learning model was superior to using the expository learning 

model with HOTS; (2) The average learning outcomes of students in ISD who have high 

critical thinking skills are superior to those with low critical thinking abilities; (3) there are 

differences in student learning outcomes in ISD between classes that use MPMI4C-HOTS 

learning models with classes that use expository learning models with HOTS, (4) there are 

differences in ISD learning outcomes of students with high critical thinking skills with 

students who  have the ability low critical thinking. (5) there was interaction between the use 

of MPMI4C-HOTS learning model with the ability to think critically about ISD learning 

outcomes. 
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