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Abstract 

The purpose of this study is to describe the analysis of the need for development of learning devices based on strengthening character 

education, literacy and 4Cs skills in calculus I to shape 21st century prospective teachers. The approach of this research was descriptive 

research with a type of survey method. The sample in this study was selected by purposive sampling, totaling 335 second semester 

students from five universities, and twelve lecturers supporting calculus I from six universities, namely Unidha Malang, UMM, IKIP 

Budi Utomo Malang, Unikama, Unisma, and UIN Malang. Based on the analysis of student needs questionnaire data, it was concluded 

that approximately 75% of 335 respondents expressed strongly agree and agree when calculus I learning devices are developed based 

on strengthening character education, literacy and 4Cs skills. This was also reinforced by the opinion of lecturers, that 12 (100%) 

respondents strongly agreed if calculus I learning devices are developed based on strengthening character education, literacy and 4Cs 

skills, as a support for learning calculus I. So as to strengthen the values of student character, fostering culture reading, and increasing 

student literacy craze, as well as improving student skills are necessary in facing global challenges in the 21st century. 
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1. Introduction 

The issues of needs analysis in learning mathematics for 

university teaching developments become a prior concern in 

Indonesia The rapid development of this era forced the 

government to develop various aspects of education. The 

government through Permendik bud No 22 of 2016 states that the 

undertaken learning process must make students active, creative 

and innovative, so that it can provide meaningful learning 

experiences, and it is expected that students can find knowledge 

independently through previous experiences. Various attempts 

have been made by the government to improve the quality of 

education. One of which is to improve the quality of teachers or 

prospective teachers. As a teacher or prospective teachers must 

have a strategic role in the field of education, in order to be able 

to educate students with good quality. Also, teacher nowadays are 

concerned a lot on learner-centred pedagogy and creative 

mathematics learning approaches. (Adler, 2000) [1] 

The existence of qualified and professional teachers or teacher 

candidates can be realized well if it is well prepared. One 

prospective teachers who must be well prepared is a Mathematics 

teacher candidate who is an LPTK student who is studying in a 

mathematics education study program. Here in after, a 

professional Mathematics teacher refers to a professional 

Mathematics graduated from Mathematics professional teacher 

education program. This is in accordance with Government 

Regulation No. 19 of 2017 concerning Amendments to 

Government Regulation No. 74 of 2008 concerning Teachers, 

that teachers are professional educators with the main task of 

educating, teaching, guiding, directing, training, evaluating, and 

evaluating students in the field of education. 

As a professional Mathematics teacher, the ability to teach 

mathematics to students properly is a must because mathematics 

is given to all students to equip them with the ability to think 

logically, analytically, systematically, critically, and creatively, 

as well as the ability to cooperate. Therefore it is very necessary 

to improve higher order thinking skills which is one of the 

priorities in Mathematics learning (PermenRI No 22 of 2006 [29] 

(Content Standard)).  

Professional Mathematics teachers must have professional 

abilities regarding mathematical knowledge, attitudes, and 

Mathematics teaching skills. This is in accordance with UU RI 

No. 14 of 2005, concerning Teachers and Lecturers which states 

that as professional teachers must have several competencies, 

namely educational competence, professional competence, 

personality competence, and social competence. One ability that 

must be mastered is professional ability, which is the ability to 

master mathematical material widely and deeply. In line with this 

facts, Bobis et al. (2019) [7] summarized some examples from 

Assor (2012) [4] for professional mathematic teaching concepts 

today that is to enable the students to not only understand about 

conceptual mathematics, but also in being autonomous students 

who can handle tough problems. To this, as a student (prospective 

teachers) Mathematics must take Mathematics courses well. One 

of the courses that must be taken, namely the course calculus I. 

The course calculus I is part of the Mathematics that underlies 

other higher Mathematics courses. In general, the material for 

calculus I must be understood material functions, limits, and 

derivatives of functions, and derivative applications which are 

generally called mathematical analysis (Latorre, et al. 2007). 
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LPTK as the education provider of prospective Mathematics 

teachers, must be able to learn and prepare these teacher 

candidates well. Through professional teacher guidance, students 

can become human resources with good quality, be able to 

compete, and be productive as national nations so they can face 

global challenges and competition in the 21st century. The 

challenges of the 21st century include students (prospective 

teachers) Mathematics must master teacher competencies in 

accordance with UU RI No. 14 of 2005, namely educational 

competencies, professional competencies, personality 

competencies, and social competencies. The teachers also must 

master learning and innovation Skills (4Cs), including mastering 

the development of ICT, skills of 4Cs. The 4Cs skills referred to 

include (1) Critical Thinking, (2) Communication, (3) 

Collaboration and (4) Creativity (Trilling and Fadel, 2009; As'ari, 

2016) [3]. These four skills are very important for prospective 

mathematics teacher students to become professional 

Mathematics teachers. Therefore LPTK must be able to instill 

teacher competencies as well as 4Cs skills in prospective teacher 

students in order to participate in global competition of the 21st 

century. 

In addition, the formation of prospective teacher or professional 

teacher's character aims to have a tough soul, never give up, being 

competitive, have good attitudes and moral, have tolerance, be 

cooperative, work hard, understand science and technology, and 

have faith and devotion to God Almighty based on Pancasila 

(Gunawan, 2012). In fact, Soetanto (2012) [31] revealed that one 

of the strategies used in the application of character education, 

namely through learning strategies that can be done in every 

course in science and technology. However, science education 

should be followed by character education to overcome various 

social problems. According to Berkowitz and Bier (2005) [6] and 

Murphy (1998) [26], character education is a proactive effort made 

by educational institutions (universities) and the government to 

instill ethical values such as caring, honesty, fairness, 

responsibility, and respect for self and others (Character 

Education Partnership). Character education aims to improve the 

quality of the educational process and outcomes that lead to 

character education and noble morals of students in fully 

integrated manner. Likewise, through character education, 

students are expected to be able to independently improve, use 

knowledge, study, and internalize, and personalize character 

values and noble morals so that they are manifested in daily 

behavior (Mulyasa, 2013) [25].  

The proficient teachers must have the ability to think critically in 

solving problems and to think creatively and innovatively at 

work. This is in line with the statement of Suyanto (2012) [35], that 

professional teachers are teachers who are always changing from 

old practices, even willing and able to leave the methods and 

models of learning used in the past to face the challenges of the 

present and the future. Another ability needed by a teacher 

(prospective teacher) of the 21st century is to have digital literacy 

capabilities. Digital literacy is the ability to understand and 

master digital technology, such as knowing a lot of information, 

mastering various kinds of digital media and mastering ICT 

(Kemendikbud, 2017) [19]. With digital literacy, if teachers or 

prospective teachers can master information and communication 

technology literacy, it will be better than just having technology 

skills (Partnership for 21st Century Skills, 2009). There are 

several abilities that need to be understood related to digital 

literacy, including: (1) digital scientific literacy, understanding 

theory and science, including the use of science and Mathematics 

using digital technology; (2) information literacy, the ability to 

find and utilize information from various digital sources and 

references; (3) digital functional literacy, the ability to understand 

and convey thoughts through a variety of media, including the 

use of images, videos, graphics, charts or visual literacy; (4) 

technology literacy, a component in the use of technology, 

especially technology that helps work as a productive teacher; (5) 

cultural literacy, the ability to understand and adapt to diverse 

cultures through access to digital technology (Koswara, 2018). 

As a results, digital technology can bridge teachers, students and 

other educating communities without the time and place limits. 

Mathematics is one of the subjects that requires students to be 

actively creative and innovative in using formulas to solve 

mathematical problems correctly. Therefore, it is necessary to 

prepare learning tools properly. Learning devices are a set of tools 

that must be prepared and used by educators in the learning 

process (Suhadi, 2007) [33]. The better the preparation of learning 

devices developed, the better the implementation of the learning 

process will be. This is done so that students are able to learn 

well, so they can easily achieve the expected competencies. 

Therefore, the use of well-prepared learning media is essential in 

assisting students to learn Mathematics simultaneously. 

Special universities, LPTK, is the leader of the progress of 

national education in Indonesia, so the 21st century skills needed 

by students must be integrated in learning activities at universities 

through LPTK. So that learning in LPTK can achieve 21st 

century skills, contain strengthening character education, as well 

as achieve literacy skills in students. It is necessary to develop 

good learning devices to support 21st century education concepts 

which include 4Cs skills, including (1) Critical Thinking, (2) 

Communication, (3) Collaboration and (4) Creativity. Learning 

devices must contain strengthening character education because 

it can change patterns of thinking, acting and behaving better in 

religioun, nationalist, independent, mutual cooperation, and 

integrity are the main values embedded in the national education 

system, including in the LPTK (Mulyasa, 2013) [25]. Additionally, 

literacy-based learning devices need to be developed. Literacy is 

an activity of accessing, understanding something through 

reading, writing, viewing, listening and speaking activities. 

Literacy cannot be separated from the world of education. 

Literacy is a means for students to know, understand, and apply 

the knowledge gained. Literacy is translated into; early literacy, 

basic literacy, library literacy, media literacy, technology 

literacy, and visual literacy (Wiedarti. et al, 2018) [39]. Therefore, 

prospective pre-service teachers can face the development of 

globalization and the challenges of the 21st century, and the 

required skills need to be integrated in learning through the 

development of learning devices. Therefore, the development of 

learning devices is demanded in learning devices based on PPK, 

literacy, and skills 4Cs. 

In developing learning devices, it must go through research and 

development. Borg and Gall (1983) [8] defines the development 

research as educational Research and Development (R&D) is a 

process used to develop and validate educational products. This 

is in line with Sugiono (2010) [32], arguing that research and 

development is a research method used to produce a particular 

product and test the effectiveness of the product. Meanwhile, 

according to Dwiyogo (2001) [12], stated three important things in 
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research and development, namely analyzing needs, developing 

products, and testing products. 

To develope a product, premliminary research is needed in order 

to determine the needs needed to overcome the problems 

encountered in learning activities. Thus, it is expected that the 

resulting product is valid according to need (need based product). 

According to Setyosari (2013) [30], the needs analysis aims as a 

preliminary study in developing a product. By examining the 

needs used to develop a product, the researcher will know a real 

situation in the actual field. After analyzing the premliminary 

requirements, an alternative solution is then offered by 

developing a particular product or design. Requirement analysis 

is the first step that must be done in research activities in the field 

of development. This is consistent with the opinion of Borg and 

Gall (1983) [8], that a need is usually defined as a discrepancy 

between an existing set of conditions and desired set of 

conditions. Therefore it is very necessary to conduct 

premliminary research or analysis of needs to obtain 

premliminary information in product development. 

One development model that can be used to develop a product, 

the 4D model by Thiagarajan, et al (1974) [36], which includes the 

stages of define, design, develop, and disseminate. The 

premliminary stage according to the 4D model is the define stage, 

one of the stages is the analysis of students (students). This 

analysis aims to bring up and determine the basic problems faced 

in learning, so we need a product development. With this analysis 

will get a picture of facts, expectations and alternative solutions 

to basic problems, which makes it easier to determine or choose 

the product blueprint. 

Based on these descriptions, this study aims to describe the 

analysis of the need for development of learning devices based 

on strengthening character education, literacy and 4Cs skills in 

calculus I to shape 21st century prospective teachers. This 

learning devices is part of the completeness of the learning 

process regulated in the Regulation of the Minister of Research 

in Technology and Higher Education (Permenristekdikti) No. 44 

of 2015 [29] concerning National Higher Education Standards (SN 

Dikti) subsection 12. In detail, the planning of the learning 

process is presented in the syllabus or semester learning plan and 

arranged by lecturers either independently or in groups according 

to their respective expertise. Meanwhile, the components of 

learning devices that will be developed, include 1) Semester 

Learning Plan, 2) Teaching Materials, 3) Student Worksheets, 4) 

Learning Evaluation Tools, and 5) Lecture Contracts. All of these 

components are developed in accordance with the SN Dikti's 

standard National Qualification Framework (KKNI) curriculum. 

 

2. Methodology 

This research uses descriptive research with the type of survey 

method, where survey research is research that does not provide 

treatment to respondents, only collects data using standardized 

instruments, such as questionnaires, tests and so on (Sugiyono, 

2013).  

The population in this study were second semester students from 

universities in Malang. The sample in this study was selected by 

purposive sampling, which is to choose subjects with specific 

objectives. The sample in this study were 335 second semester 

students who have taken calculus I courses from five universities, 

and 12 lecturers supporting calculus I courses from six 

universities, namely 1) Wisnuwardhana University Malang 

(Unidha) as many as 73 students and 2 lecturers, 2) University of 

Muhammadiyah Malang (UMM) as many as 71 students and 2 

lecturers, 3) IKIP Budi Utomo Malang as many as 59 students 

and 2 lecturers, 4) University of Kanjuruhan Malang (Unikama) 

as many as 38 students and 2 lecturers, 5) Universitas Islam 

Malang Universitas Islam Malang as many as 94 students and 2 

lecturers, and University of Maulana Malik Ibrahim Malang 

(UIN Malang) as many as 2 lecturers. 

 

 
 

Fig 1: Student and Lecturer as Research Respondents 

 

Data collection techniques in this study, the researcher utilized a 

set of questionnaire. The questionnaire includes a questionnaire 

for student needs and a questionnaire for lecturer needs. 

Therefore, the questionnaire instrument for students and lecturers 

needs contains a list of statements including the needs used to 

develop calculus I learning devices. List of statements on the 

questionnaire for student needs, including, (1) aspects of the need 

for learning devices based on strengthening character education, 

literacy and 4Cs skills, include: content, learning models, 

teaching materials and worksheets, and evaluation of calculus I 

courses, (2) aspects of the characteristics of calculus I, including 

how well students understand the material in calculus I, and (3) 

aspects of learning motivation, including how much motivation 

students in calculus I learning courses. Then, the list of statements 

on the questionnaire needs of lecturers includes learning models, 

teaching materials, worksheets, learning evaluations that have 

been used in calculus I courses, and a list of statements to give 

approval when learning devices based on strengthening character 
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education, literacy, and 4Cs skills will be developed for calculus 

I course. 

Before the distribution of questionnaire for the students and 

lecturers to collect the data, the instruments were validated by 

using construct validity by experts (experts’ validity). For this 

reason, the questionnaire that has been made is based on a certain 

theory, and it was consulted with experts to get responses to the 

questionnaire. In general, this research goes through several 

stages, while the specific stages in this study can be seen in Figure 

2 below. 

 

 
 

Fig 2: Stages of Survey Research 
 

Data analysis techniques using the steps of the theory of Miles, 

Huberman and Saldana (2014) [24], including: data condensation, 

data condensation refers to the process of selecting data, 

focusing, simplifying, abstracting, and transforming the data that 

appears in written-up field notes or transcriptions. Presentation of 

data (data display), is the stage in presenting data in the form of 

brief descriptions, tables, and charts that illustrate the analysis of 

research results. Conclusions or verification, is the stage in 

concluding the data in accordance with the formulation of the 

problem. The data that has been described is summarized in 

general.  

Survey data from need analysis questionnaires by students and 

lecturers need to develop learning devices based on strengthening 

character education, literacy, and 4Cs skills in calculus I, namely 

quantitative data in the form of questionnaires on a Likert scale 

and qualitative data in the form of open questionnaires, where 

respondents can answer the questionnaires based on their 

experience in learning calculus I. 

Before distributing the the needs analysis questionnaire of 

students and lecturers was used to collect data on respondents, 

construct validity was first conducted from the opinions of 

experts (judment experts), namely Indonesian lecturers and 

Mathematics lecturers at the Islamic University of Malang to 

determine the eligibility of the questionnaire. The aspects for 

questionnaire validation include the eligibility of the 

questionnaire content, the suitability of the questions with the 

objectives of the questionnaire, the suitability of the questions on 

the questionnaire (general-specific), language (language in the 

questionnaire in accordance with EYD, easy to understand 

language), and sentences in the questionnaire in accordance with 

the functional elements of writing, such as punctuation, typeface, 

etc. Based on expert judgment, the results are as shown in Figure 

3 below. 

 

 
 

Fig 3: Questionnaire Validation Results 
 

Based on Figure 3, the results obtained by the number of 

questionnaire validation sheets needed by lecturers from 

Validator I are 42 and from Validator II the total score is 41, while 

the total score of questionnaire validation needs of students from 

Validator I is 40 and from Validator II a total score of 41 is 

obtained. The average questionnaire score analysis of the needs 

of lecturers from validators I and II was 41.5. The average 

number of questionnaire scores analyzed by the needs of students 

of validators I and II was 40.5. Guidelines for interpreting 

quantitative data from instrument validation results can be seen 

in Table 1 below. 
 

Table 1: Interpretation of Instrument Validation Sheet Rating 
 

Final score Qualification Judgment 

43 – 52 Very good Eligible to use without revision 

33 – 42 Well Worth using a little revision 

23 – 32 Not Really Good Worthy of use with many revisions 

13 – 22 Not Good Not suitable for use and still needs consultation 

 

Based on Table 1, that the questionnaire analysis needs of 

lecturers with an average score of 41.5 and the questionnaire 

needs of students with an average score of 40.5, then both 

questionnaires were declared good. So it is feasible to use to 

retrieve the data needed. After the questionnaire analysis of the 

needs of students and lecturers was declared valid and feasible 

for data collection, then the questionnaire data was collected by 

distributing both questionnaires to the research respondents, 

namely 335 students from 5 universities and 12 lecturers who 

supported calculus I courses from 6 universities in Malang city. 

The results of the questionnaire data analysis of the needs of 

students and lecturers, as described below. 

 

3. Results 

3.1 Analysis of Student Needs 

This student needs analysis questionnaire covers aspects of the 

need for the development of learning devices based on 

strengthening character education, literacy, and 4Cs skills in 

calculus I courses consisting of 16 questions. So that student 

questionnaire data was obtained by spreading the questionnaire 
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to 335 students in 5 LPTK colleges. The presentation of the 

results of the questionnaire analysis of student needs is presented 

in Figure 4 and Figure 5 below. 

 

 
 

Fig 4: Causes of Difficulties in Students Learning Calculus I 

 

 
 

Fig 5: Calculus I Learning Methods 

 

Based on Figure 4, the results emphasis that there are still many 

students experiencing difficulties, students state that the causes 

of difficulties, namely as many as 226 (67.46%) students, because 

calculus I material is difficult to study because of the concept of 

study abstract, as many as 104 (31.04%) students, because the 

lecturer's explanation in learning calculus I was boring or difficult 

to understand. Likewise, there are 139 (41.49%) students stated 

the causes of difficulties because the books used in learning 

calculus I were difficult to understand by students, and as many 

as 118 (35.32%) students, because there were no other supporting 

materials besides the books used by lecturers in learning calculus 

I and the book is difficult for students to understand. 

Difficulties of students in learning calculus I are supported by the 

learning methods that have been used by lecturers lack of support 

for student understanding. Based on Figure 5, the results are 

obtained that as many as 195 (58.21%) students stated that so far 

the lecturer used the lecture method, 231 (68.96%) students stated 

that the lecturer used the assignment method, as many as 187 

(55.82%) students stated lecturers used the question and answer 

method and as many as 195 (55.21%) students said the lecturer  

Used discussion, there were also 146 (43.58%) students stated the 

lecturer used the cooperative method. Where the methods that 

have been used by lecturers are still not maximized to help 

students in understanding calculus I course materials. 

This is also supported by the assessments made by lecturers so 

far only measure students' cognitive, without measuring other 

activities, such as student attitudes and skills. According to the 

questionnaire data in Figure 16, as many as 139 (41.49%) 

students disagree and 108 (32.24%) students disagree if the final 

calculus I score is only obtained from midterm and final exam 

grades. Because it only measures student cognitive, it does not 

measure student attitudes and skills in the calculus I course. This 

is as seen in the results of the questionnaire in Figure 6 below. 

 

 
 

Fig 6: Final Assessment of Calculus I 
 

The impact of the many students who have difficulty 

understanding materials I calculus, the use of learning methods 

that do not activate students, and evaluation tools that only 

measure students' cognitive, will make student competency in 

understanding material I calculus less than the maximum.  

This statement is supported by the results of a questionnaire about 

the characteristics of student understanding in learning calculus 

I, seen in Figure 7 through Figure 10, below. 

 

 
 

Fig 8: Functional Continuity 
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Fig 7: Limit Functions 
 

Based on Figure 7 and Figure 8, it shows that from the number of 

research respondents as many as 335 students, more than 50% of 

students still lack understanding and do not understand the 

material limit function and function continuity. In Figure 7, it 

appears that in the material limit functions are not understood by 

students, as many as 195 (58.21%) students lack of understanding 

and 8 (2.39%) do not understand the trigonometric function sub-

material limit, and as many as 236 (70.45 %) students do not 

understand and 18 (5.37%) do not understand sub-material 

indefinite forms of function limit. Based on Figure 8, the material 

continuity of functions that are poorly understood, as many as 209 

(62.39%) students lack understanding and 17 (5.07%) do not 

understand the continuous and right continuous continuous sub-

material, and as many as 237 (70, 75%) students do not 

understand and 21 (6.27%) do not understand the continuity of 

function sub-material in an interval. 

 

 
 

Fig 9: Derivative Functions Figure 

 

 
 

Fig 10: Derivative Functions Application 
 

Likewise, based on Figure 9 and Figure 10, it appears that most 

students do not understand the other calculus I material, namely 

the material derived from functions and applications derived from 

functions. In Figure 9, it can be seen that more than 50% of 

student respondents lack understanding of functional derivative 

material, ie 200 (59.70%) students lack understanding of 

functional derivative sub-material in an interval, as many as 176 

(52.54%) students lack understanding of sub-material material 

derived from algebraic functions, as many as 203 (60.30%) 

students lack understanding and 27 (8.06%) do not understand 

the implicit function derivative sub parameters and parameters, 

and as many as 210 (62.69%) students lack understanding and 26 

(7, 76%) did not understand sub-material derived from high-level 

functions. 

Based on Figure 10, it can be seen that the functional derivative 

application material more than 60% of student respondents did 

not understand the material, namely 224 (66.87%) students did 

not understand and 13 (3.88%) did not understand the monotonic 

and concave sub-material function, and 235 (70.15%) students 

lack understanding and 15 (4.48%) do not understand sub-

material extreme problems in everyday life. So it can be 

concluded that more than 50% of student research respondents 

still lack understanding of calculus I materials. 

The number of students who do not understand the calculus I 

materials is caused by many things, including teaching materials, 

learning methods used by lecturers, and learning evaluation tools 

that do not support the achievement of student competencies in 

understanding calculus I material. Therefore it is necessary to 

develop material teaching, selection of learning methods, and 
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also the development of evaluation tools for calculus I learning 

courses that can support the achievement of student competencies 

in understanding calculus I courses. One way is by developing 

calculus I learning courses designed based on strengthening 

character education, literacy, and 4Cs skills with more easy and 

interesting, so students can easily study the first calculus course. 

This is also reinforced by the results of the analysis of student 

questionnaire data and learning motivation questionnaires, as 

shown in Figure 11 and 12 below. 

 

 
 

Fig 11: Development of Learning Devices Based on PPK, Literacy and 

4Cs Skills in Calculus I Course 

 

 
 

Fig 12: Calculus I Learning Motivation Questionnaire 

 

Based on Figure 11, students agree that when lecturers develop 

varied electronic teaching materials, as many as 133 (39.7%) 

students strongly agree and 196 (58.51%) students agree, and 

Figure 12 on the learning motivation questionnaire, showing 116 

(34.63%) students strongly agree and 213 (63.58%) students 

agree, that students are more motivated to learn calculus I, when 

lecturers develop teaching materials and electronic worksheets 

for calculus I courses based on strengthening character education, 

literacy and 4Cs skills. This is in order to support 21st century  

skills, and to strengthen the character values of students, foster a 

culture of reading, and increase the fondness of student literacy, 

as well as enhance student skills in facing global challenges in the 

21st century. 

Likewise, students' opinions can be seen in Figure 11, that 

students agree if the lecturer develops a various learning 

evaluation tools, which is 126 (37.61%) students strongly agree 

and 203 (60.6%) students agree, and Figure 12 on the motivation 

questionnaire learning, showing as many as 110 (32.84%) 

students strongly agree and 213 (63.58%) students agree, that 

students are motivated to learn in facing exams, when lecturers 

develop learning evaluation tools (Quizzes, Performance, 

Portfolio, mid-term exam, and final test) calculus I courses based 

on strengthening character educationand 4Cs skills. For that 

reason, it can be used as the supportive achievement tools of 

students’ skills in the 21st century. If the learning evaluation tool 

can be developed, it can be used as a lecturer guide to measure 

the ability and skills of students as a whole, both in the cognitive 

field, attitudes and skills as the final grade in calculus I. 

Based on Figure 11, students agree if the lecturer uses innovative 

learning methods, as many as 135 (40.3%) students strongly 

agree and 199 (59.4%) students agree, and Figure 12 on the 

learning motivation questionnaire, showing as many as 107 (31. 

94%) students strongly agree and 213 (63.58%) students agree, 

that students will be more motivated to take courses in calculus I, 

if the lecturer develops innovative learning methods for calculus 

I. This is in order to support the achievement of 21st century 

skills, including collaboration in groups, presentations and 

performance by emphasizing character values, so as to civilize 

students to collaborate and communicate well. 

Based on the description of the results of the questionnaire data 

analysis of the needs of the students above, it can be concluded 

that as many as approximately 75% of respondents 335 students 

expressed strongly agree and agree if the lecturer will develop a 

learning devices for calculus I based on strengthening character 

education, literacy and 4C skills, as a support for learning 

calculus I. Learning devicess which will be developed include, 

semester learning plan (based on strengthening character 

education, 4C literacy and skills using an innovative learning 

model based on student centered learning (SCL)), teaching 

materials (based on strengthening character education, literacy 

and 4C skills), and learning evaluation tools (measuring 

cognitive, attitudes and skills of 4Cs students in an integrated 

manner ). 

 

3.2 Analysis of Lecturer Needs 

The results of data analysis of lecturer needs were obtained from 

the distribution of needs analysis questionnaires to 12 lecturers in 

6 LPTK colleges. This questionnaire covers aspects of learning 

tools that have been used by lecturers in learning calculus I, as 

well as aspects of the needs needed to develop learning tools 

based on strengthening character education, literacy, 4Cs skills in 

calculus I. Where the lecturer needs questionnaire consists of 18 

questions.  

The presentation of the results of the questionnaire data analysis 

needs of lecturers is presented in Figure 13 and Figure 17 below. 
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Fig 13: Calculus I Teaching Materials Used by Lecturers 

 

 
 

Fig 14: Calculus I Learning Method Used by Lecturers 

 

Based on Figure 13, shows that teaching materials that are often 

used by lecturers in learning Calculus I courses, namely as many 

as 11 (91.67%) lecturers use calculus textbooks (such as Calculus 

I by Purcell, etc.), as many as 5 lecturers (41, 67%) lecturers use 

textbooks or handouts made by lecturers, 3 (25%) lecturers use 

the first calculus print module made by lecturers, 3 (25%) 

lecturers use the calculus I electronic module (e module calculus 

I) made by lecturers, and there are only 2 (16.67%) lecturers who 

use internet-based calculus I teaching materials. 

Based on Figure 14, shows that the learning methods that are 

often used by lecturers in learning calculus I, as many as 9 (75%) 

lecturers use the lecture method, as many as 12 (100%) lecturers 

use the assignment method, as many as 10 (83.33%) lecturers use 

question and answer method, 9 (75%) lecturers used the 

discussion method, and 10 (83.33%) lecturers used the 

cooperative method (group work). 

 

 
 

Fig 15: Calculus I Learning Devices Used by Lecturers 

 

 
 

Fig 16: Evaluation of Learning Calculus I Used by Lecturers 
 

Based on Figure 15, it shows that as many as 9 (75%) lecturers 

make calculus I syllabus, as many as 12 (100%) lecturers make 

semester learning plan for calculus I courses, as many as 9 (75%) 

lecturers make teaching material for calculus I, as many as 6 (50 

%) lecturers make work on calculus I worksheets, as many as 11 

(91.67%) lecturers make contracts on lectures on calculus I and 

submit them to students, and as many as 11 (91.67%) lecturers 

make evaluation tools on learning calculus I even though they 

have not varied. 

Based on Figure 16, it shows that evaluation tools that are often 

used by lecturers in learning calculus I, as many as 12 (100%) 

lecturers do mid-term examto measure student competency in 

calculus I subjects, as many as 12 (100%) lecturers do final test 

to measure student competency in calculus I, and only 5 (41.67%)  
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Lecturers used independent assignments to measure student 

competency in calculus I, as well as only 5 (41.67%) lecturers 

used student activity to measure student competency in calculus 

courses I, as many as 6 (50%) lecturers gave quizzes to measure 

student competency in learning calculus I, and only 5 (41.67%) 

lecturers used student presence or attendance in learning as 

indicators to determine the final grade of calculus I. 

Based on the descriptions from Figure 13 to Figure 16, it shows 

that most of the lecturers use ready-made teaching materials 

(Purcell's first calculus book) and other calculus books, this 

results students got difficulties in understanding the concepts of 

Calculus I. Further, the study of these books is not necessarily in 

accordance with the characteristics of students. Likewise, the 

learning method that is often used by lecturers in learning 

calculus I, namely the lecture method and the assignment method, 

results students to be passive in learning and unable to show their 

creativity. During this calculus I, learning device made by 

lecturers only make RPS calculus I course only. Thus, it shows 

that most lecturers do not develop teaching materials, various 

evaluation tools. Likewise, the learning evaluation tool used by 

lecturers to measure students' abilities are only midterm and final 

exam. While other evaluation tools, such as quizzes, independent 

assignments, activeness, and attendance are rarely used as 

indicators of determining the students’ final score in calculus I. 

Therefore it is necessary to change the lecturers’ teaching 

methods in carrying out calculus I, and the lecturers need to 

develop supportive learning tools and provide convenience to 

students in understanding the calculus I course. This can be seen 

from Figure 17 below. 

 

 
 

Fig 17: Development of Learning Devices Based on PPK, Literacy and 4Cs Skills in the Calculus I course 
 

Based on Figure 17, it shows that all 12 (100%) lecturers strongly 

agreed when developing teaching materials based on 

strengthening character education, literacy and 4Cs skills in 

calculus I that support 21st century skills in the form of soft files. 

So it is easy for students to learn whenever and wherever. Figure 

17 also shows that all respondents strongly agreed, if evaluation 

tools (Quizzes, Performance, Portfolio, Mid-Term Exam, and 

Final Test) were developed and could strengthen character 

education and 4Cs skills. So that it can measure the ability and 

skills of students as a whole, including cognitive, attitude and 

skills. Meanwhile, Figure 17 shows that all lecturers strongly 

agreed when lecturers use innovative learning methods, including 

collaboration in groups, presentations and performance, so they 

can civilize students in collaborating and communicating. 

Additionally, all lecturer strongly agree if learning devices based 

on strengthening character education, literacy and 4Cs skills are 

developed in accordance with KKNI and SN Dikti, including 

semester learning plan, teaching materials, learning evaluation 

tools, and contract calculus courses for calculus I to support 21st 

century skills. This effort aims to strengthen the character values 

of students, foster a critical and analytical culture of students in 

reading, and improve student’s skills as prospective teachers in 

facing global challenges in the 21st century. 

Based on the description of the results of lecturers' needs analysis, 

it can be concluded that all lecturers as the respondents stated 

strongly agree if the calculus I learning course was developed 

based on strengthening of character education, literacy and 4Cs 

skills, as a support for learning calculus I subjects that can 

strengthen the values student character, fostering a culture of 

reading, and can improve student literacy craze, and improve 

student skills in facing global challenges in the 21st century. 

Therefore, the learning devices to be developed include, semester 

learning plan (based on strengthening of character education, 

literacy and 4C skills by using innovative learning models based 

on student centered learning (SCL)), teaching materials (based on 

strengthening of character education, literacy and 4C skills), and 

learning evaluation tools (measuring cognitive, attitudes and 4Cs 

skills of students in an integrated manner). 

 

3.3 Discussions 

The objective of this study is to describe the need for developing 

learning devices based on strengthening character education, 

literacy, and valid 4Cs skills in calculus I course. In order to 

obtain a valid learning device, one of the stages is by conducting 

premliminary research which aims to obtain the data needed to 

develop a valid learning tool by conducting a needs analysis 

questionnaire on research respondents of students and lecturers. 

The analysis of the development needs of learning devices is 

essential as the first step in development research. After the 

premliminary data is obtained, then subsequently gradually 

develop a product until a good product is obtained.  

Based on the results of preliminary research, obtained from the 

questionnaire data of the needs of students and lecturers, the 

students' mastery in calculus I material is still lacking, and this is 

because calculus I teaching materials are difficult to understand, 

learning methods used by lecturers cannot activate students, and 

learning evaluation tools are less supportive to measure student 

competency. If this case is ignored, it will cause the competence 

of students in understanding the material of calculus I to be less 

optimal. Therefore it is necessary to develop teaching materials, 
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selection of learning methods, and development of evaluation 

tools for calculus I learning courses that can support student 

competencies in understanding calculus I subjects. One way is to 

develop learning devices for calculus I based on strengthening of 

character education, literacy, and 4Cs skills more easily and 

interestingly, so students can learn easily.  

The purpose of this development is to assist the students in 

understanding, representing, noticing, interpreting the concepts, 

and posing their own questions related to the task (Galligan, 

2019) [14]. This is also supported by the statement of Suyanto 

(2012) [35], that professional teachers are teachers who are always 

changing from old practices, even willing and able to leave the 

methods and models of learning used in the past to face the 

challenges of the present and the future. Finally, Swarsauslander 

(2019) concluded that It is a requirement for the in service and 

pre-service teachers to be able to develop and adapt learning 

assessment in order to analyze the students problems such as 

errors, confusions, and partial understandings. 

Likewise, if lecturers can develop good teaching materials, 

namely teaching materials based on strengthening of character 

education, literacy, and 4Cs skills, it will make it easier for 

students to understand calculus I material well. This is in 

accordance with the guidelines for the development of teaching 

materials delivered by the Ministry of National Education (2007), 

that the function of teaching materials is to guide lecturers and 

students so that they can direct all their activities in the learning 

process, as well as an evaluation tool for learning achievement. 

The function of teaching materials is also highly related to the 

ability of lecturers to make decisions related to planning 

(planning), learning activities and implementing (implementing), 

and assessment (assessing). Likewise if the lecturer in 

implementing learning uses innovative learning methods, it will 

be able to activate students in learning. This is in accordance with 

Joyce and Weils' theory (2011) that the approach implemented by 

lecturers must be able to develop learning activities, lecturers 

must be able to plan learning activities well, then implement the 

plans that have been made, and finally be able to assess the 

success of their activities well. 

Likewise, the results of questionnaire data analysis of the needs 

of students and lecturers related to the development of learning 

tools, it can be concluded that all lecturers and approximately 

75% of students as research respondents stated strongly agree and 

agree, when calculus I learning course tools are developed based 

on the strengthening of character education, literacy and skills 

4Cs, as a support for learning calculus I. So that it can strengthen 

the values of student character, foster a culture of reading, and 

can increase the fondness of student literacy, and improve student 

skills in facing global challenges in the 21st century. Learning 

devices to be developed include, semester learning plan (based 

on strengthen ing character education, literacy and 4Cs skills 

using innovative learning models based on student centered 

learning (SCL)), teaching materials (based on strengthening 

character education, literacy and 4Cs skills), and learning 

evaluation tools (measuring cognitive, attitudes and 4Cs skills of 

students in an integrated manner). This is supported by his 

opinion Trilling and Fadel (2009) [37] and As'ari (2016) [3], so that 

students (prospective teachers) can face the challenges of the 21st 

century, then students (prospective teachers) Mathematics must 

master teacher competencies in accordance with RI Law No. 14 

in 2005, namely educational competence, professional 

competence, personality competence, and social competence. 

Also must master Learning and Innovation Skills (4Cs), 

including mastering the development of ICT, and mastering the 

skills of 4Cs which is the 21st Century Skills. The 4Cs skills 

referred to include (1) Critical Thinking, (2) Communication, (3) 

Collaboration and (4) Creativity. 

Development of learning devices based on strengthening 

character education, this is supported by the opinion of Gunawan 

(2012), that the formation of pre-service teacher candidates or 

professional teachers aims to have a strong soul, never give up, 

be competitive, moral, moral, tolerance, mutual cooperation, 

work hard, understand science and technology, and have faith and 

devotion to God Almighty based on Pancasila. Also Soetanto's 

opinion (2012) [31] revealed that one of the strategies used in the 

application of character education is through learning strategies 

that can be done in every course in the fields of science and 

technology. 

The development of literacy-based learning devices is supported 

by the opinion of Koswara (2018), that literacy activities are very 

important to be carried out by students because they can improve 

the ability to find, analyze, and read fondness among students, 

through various kinds of literacy activities, including 1) digital 

scientific literacy, understand theory and science, including the 

use of science and Mathematics using digital technology; (2) 

information literacy, the ability to find and utilize information 

from various digital sources and references; (3) digital functional 

literacy, the ability to understand and convey thoughts through a 

variety of media, including the use of images, videos, graphics, 

charts or visual literacy; (4) technology literacy, a component in 

the use of technology, especially technology that helps work as a 

productive teacher; (5) cultural literacy, the ability to understand 

and adapt to diverse cultures through access to digital technology. 

 

4. Conclusions 

Based on the analysis of questionnaire data needs of students and 

lecturers related to student mastery in calculus I, it shows that 

there are still many students who do not understand the calculus 

I material, caused by many things, including teaching materials, 

learning methods used by lecturers, and evaluation tools learning 

that is less supportive in measuring student competency in 

understanding the calculus I material. Based on the analysis of 

student needs questionnaire data, it can be concluded that as many 

as approximately 75% of respondents 335 students expressed 

strongly agree and agree, when calculus I learning devices are 

developed based onstrengthening character education, literacy 

and 4Cs skills. This was also reinforced by the opinion of 

lecturers that 12 (100%) respondents strongly agreed, if calculus 

I learning devices are developed based onstrengthening character 

education, literacy and 4Cs skills, as a support for learning 

calculus I. So as to strengthen the values of student character, 

fostering culture reading, and increasing student literacy craze, as 

well as improving student skills in facing global challenges in the 

21st century. 
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