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Abstract. Biology and technology are rapidly growing field of study in recent years. This condition
poses challenges and opportunities for the pre-service biology teacher to integrate the development
of biology with the technology. Several previous studies have focused only on the dimensions of
learning outcomes. Therefore this article examines the perception of pre-service biology teacher in
biology and learning using technology. The survey conducted by 195 biology pre-service teachers
and interviews with four lecturers of biology. The results show that respondents feel essential and
need to master the latest technology to be integrated into biology learning. 95% of respondents
thought that biology learning with technology is more exciting and fun. This condition indicates that
respondents are ready to be taught biology using the latest technology.
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1. Introduction
Education across the world in recent years has undergone drastic changes. The changes are driven by the
science and technology education lead to era disruption [1]. The disruption era for the 21st century is a
challenge, and an opportunity for continuing education in some developing countries, the article The
developed nations are the center of development of science and technology changing very quickly and even
unchallenged [2].

Science and the latest technology brings drastic changes in all areas of life including education. The
education sector, notably higher education, has a very strategic role in engaging in thinking and problem
solving and has a role in creating opportunities to bridge these disruptive changes [1].

One area of concern in the development of science and technology in the 21st century is STEM ( Science,
Technology, Engineering, and Mathematics ) [3], [4]. Specific in the field of science has
three central study areas including biology [5], [6], physics [7], and chemistry [8]. Fields with each other
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on STEM complement each other to create innovation. For example, the development of biology, in general,
cannot be separated by various mathematical calculations, the complexity of the chemical formula, and of
course the use of technology in it. The STEM has a vital role in world civilization, therefore must be
inherited with the latest technology to the next generation.

Biological education is part of STEM education globally [3], [4]. The function of biology education to
create biologists [5]. The development of biology education cannot separate from technological
developments. The use of technology in biology education dramatically influences the process of conveying
biology concepts in biology learning.

Biology is one branch of science that describes the various studies of concepts, experimental techniques
and research approaches from life [9]. So far, the development of biology is so fast and requires the right
media to teach some of its sub-disciplines such as molecular, cellular, biological, physiological, ecological,
and evolutionary development [9].

General biology is one of the subjects taught in biology education program. Although the characteristic
of a study in general, students are encouraged to be able to analyze the concepts within them. The reason is
that students will describe the idea in more detail in the specific courses, such as plant physiology, animal
physiology, human physiology, genetics, microbiology, a bio cell, ecology, and biotechnology [10]. General
biology lectures are not only limited to the study of living things, further studying the processes that occur
in living things such as the processes of chemical reactions and physics [11].

Advances in technology facilitate the process of forming the learning environment and the method of
biological science itself. One of the technologies in this digital age that can establish a new learning
environment is online learning. The carrying capacity of the internet in providing information can increase
the amount of its use in the learning process. Such circumstances alter the general biology lecture paradigm
accustomed to practicum traditionally towards recent lectures [10]-[12].

This research discusses how the perception of biology pre-service teacher to the concept of general
biology and the use of technology used as a model of learning cycle in general biology lectures.

2. Method

A total of 195 biologies pre-service teacher were involved in the study. They are students
from four universities in east java Indonesia who take a general biology course in academic year
2017/2018. Data collection techniques used questionnaires adapted from [13] and [14] with Likert-scale
entries: "Strongly Agree:5", "Agree:4", "Undecided:3", "Disagree:2", and "Strongly Disagree:1".

3. Result
The statements below are two dimensions used to investigate biology teacher candidates related to general

biology lectures and digital literacy

Table 1. Statement of investigation of general biology lectures and attitudes and digital literacy.

Lecture of General Biology Attitude and Digital Literacy

Lecturer centered learning ICT enhances creativity

Media diversity ICT accelerates the completion of work
Bored without media variety Access information anywhere, everywhere
Online learning Internet as a learning tool

Access E-learning and E-book E-Book as a learning tool

General biology using ICT is fun I can operate my laptop/computer

General biology using ICT is interesting I can utilize the internet
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General biology using ICT is real Lecturers use LMS (Learning Management

System)
I am satisfied using ICT in general biology Lecturer guides the creation of an LMS account
I prefer to study general biology independently Lecturers use LMS for discussion / practice
through online learning questions / quiz / tasks online

Table 1 above is a variety of statements used to investigate biology pre-service teacher on general biology
lectures and their digital literacy attitudes toward the use of ICT in general biology lectures.

Twenty statements into two dimensions, namely the aspects of general biology lectures and dimensions
of digital attitudes and literacy. This two-dimensional division is based on research [13]-[15]. The first
dimensions of general biology lectures to explore facts in the field related to how the general biology
lectures, learning media used, the implementation of online learning to the statement of what method is
favorite biology pre-service teacher in general biology lecture. The second dimension is the attitude and
digital literacy of biology teacher candidates. The purpose of this dimension is to know how the biology
teacher's attitude toward the latest technology and the extent to which biology teacher candidates master the
most recent technique often used in biology learning.

The results in table 2 below are the first dimensions to investigate biology teacher candidates for general
biology lectures.

Table 2. Students perception of general biology lectures.

Item Agree  Undecided Disagree  Unresponsive
Lecturer centered learning 44.1 44.1 10.8 1.0
Learning media diversity 84.1 10.26 5.1 0.5
Bored without media variety 59.4 17.4 23.1 0
Online learning 62.6 18.9 17.4 1.0
Access E-learning and E-book 98.4 1.0 0.5 0.0
General biology using ICT is fun 95.4 4.1 0.5 0.0
General biology using ICT is interesting 95.9 4.1 0.0 0.0
General biology using ICT is real 86.1 11.8 2.0 0.0

I am satisfied using ICT in general biology 86.7 10.3 2.6 0.5

I prefer to study general biology independently

through online learning 528 413 36 0.0

The second dimension is the attitude and digital literacy of biology teacher candidates toward general
biology lectures using information and communication technology tools. It is the results of its investigation
in table 3 below.

Table 3. Investigate the attitudes and digital literacy of biology pre-service teacher.

Item Agree  Undecided Disagree  Unresponsive
ICT enhances creativity 88.7 9.7 1.0 0.5
ICT accelerates the completion of work 90.3 7.7 1.5 0.5
Access information anywhere, everywhere 80.5 14.9 4.1 0.5
Internet as a learning tool 94.4 4.6 0.5 0.5
E-Book as a learning tool 72.3 25.1 1.5 1.0
I am able to operate my laptop / computer 92.3 5.6 0.0 2.0

I am able to utilize the internet 97.4 2.0 0.5 0.0
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Lecturers use LMS (Learning Management

43.6 25.6 8.7 22.0
System)
Lecturer guides the creation of an LMS account 42.0 22.0 13.3 22.6
Lecturers use LMS for discussion / practice 441 236 118 205

questions / quiz / tasks online

4. Discussion

Based on the results of the investigations in Table 1 and Table 2 above, various opinions of biology teacher
candidates both on general biology lectures and digital literacy. The first statement is about lecturer
centered learning where biology pre-service teacher wants general biology lectures conducted by lecturer-
centered method (44.1%) and other methods besides lecturer (44.1%). It is unusual to discuss because it is
not usually a lecture in the field of science is still there who want traditional learning with a centralized
lecturer. The learner-centered teaching method is part of the direct teaching model [16]. Effective teaching
is useful for learners with low achievement and learning difficulties [16]-[18]. Although much criticized
traditional passive learning is still widely used [16], conventional methods can help students obtain
information that is difficult to access, integrate data from multiple sources, limited planning time to organize
the material and be flexible to apply across all types of content. On the contrary, this method also has
weaknesses, among others: passive students, do not attract students attention, give heavy burden on students'
working memory [16].

The second statement related to the media in which biology pre-service teacher expect the media used
varies (84.1%) the goal in addition to not easily bored in following the learning, learning will be more
meaningful if using a variety of media. Through varied media means, instructional does not only do one
approach but some approaches. If only one instructional media used will result in the less meaningful
learning process because learning only uses one method [19]. Deep and meaningful knowledge can be
done using varied mediums by providing collaborative tasks, stimulation or stimuli and group work [20],
attitude and motivational approaches can also support meaningful learning [21].

Online learning is also in demand by prospective biology teachers (62.6%). Although not too many
explicitly stated it, can also be seen in the next state who want access to E-learning and E-book (98.4%). E-
learning or electronic learning continues to proliferate in recent years along with the development of science
and technology [22], [23]. E-learning means as a way of delivering messages through electronic media, such
as the internet, intranet, extranet, satellite, video, radio [23]-[25].

E-learning has many enthusiasts because it is accessed wherever and whenever [24], [26] in line with the
results of investigations of biology pre-service teacher stating information can be obtained anytime and
anywhere (80.5 %). E-learning not only access to accurate data [27], [28]; enhancing the ability of
independent learning and problem solving [29], [30] but also increasing students' self-confidence [31],
[32]. Also, material memorable e-learning students in the long term [33]; e-learning can be performed on a
large scale [34], [35]; enhancing academic interaction between students and lecturers [36], [37]. Moreover,
e-learning improving collaboration, both among students and among professors [38]; facilitated in updating
the contents of learning materials [39]. Furthermore, e-learning enhancing motivation to
learn and student creativity [40], [41] is in line with the results of the investigation prospective biology pre-
service teachers are lecturing general biology using ICT more fun (95.4%). E-learning more
attractive (95.9%), more real (86.1%), increase creativity (88.7%), speed completion of work (90.3%), and
satisfied general biology lecture using ICT (86.7%). Even biology teacher candidates who say prefer to
study general biology independently through online learning more than half of the respondents (52.8%).

Learning through online learning have some drawbacks that are: First, required quality assurance of a
good internet connection [42], [43]. Second, need additional skills to operate the application of e-
learning [44], [45]. Third, the design and production of instructional materials online learning tended to be
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similar to the previous periods [46]. Fourth, the reduced role of the teacher to clarify and explain stuff that
cannot be communicated online [46]. Fifth, adverse effect on the development of communication skills of
teachers [47]. Sixth, need regular maintenance of devices used as computer/laptop [46]. Seventh, overall
lack of human relationships between faculty and students, or between each other [48].

More than 90% of biology teacher candidates can use laptops (92.3%) and use the internet for learning
(97.4% and 94.4%). Also, they are also able to use the e-book as a learning tool. Of course from the results
of'this investigation, it appears that prospective biology teachers as a whole want the general biology lectures
conducted with the help of ICT, in particular, the application of electronic learning.

The most exciting side discussed the results of these investigations is the profound understanding of
general biology lecturers and biology pre-service teacher of LMS (Learning Management System). The
latest statement in the survey evidences it; it appears that 43.6% of biology teacher candidates declare
general biology lecturers using LMS, but in the same report there are 22% of biology teachers who do not
answer the comment. This condition proves that between general biology lecturer and biology teacher
candidate do not understand what LMS is. Supported also by the last two reports asking about the lecturer
guiding the creation of an LMS account and using LMS for discussions, quizzes, and online assignments.

LMS is not a new thing because in developed countries LMS has proliferated into MOOCs (Massive
Open Online Course) which is a unique learning style online centered on students using technology that can
be accessed anytime and anywhere [1]. LMS means as a learning management system using the internet to
develop more accessible learning methods and to complement or collaborate learning in a traditional way
(face-to-face in class) with advanced education [49], [50].

5. Conclusion

The results of the investigation biology teacher candidates to the overall general biology lectures are that
the prospective biology teachers have an attitude and high digital literacy. It is evidenced by almost entirely
having interest in online learning and being able to utilize the internet in education. They also want a general
biology course done by applying online learning using the help of an LMS learning management. The
weakness of prospective biology teacher does not fully understand the use of LMS in learning so that
guidance is needed to use it. The results of this investigation are expected to be input for biology education
as an institution of building biology teacher.
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