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Abstract

Biology students desperately need chemistry because chemistry explains in
detail why a biological process occurs. However, there are still many biology
students who consider chemistry a difficult subject to study. This topic sup-
ports meaningful learning for biology students. Biology topics that are closely
related to colloid topics are the nature of blood as colloids, the ability of the
kidneys to cleanse the blood, and the working principle of a dialysator that
can replace the kidneys in cleansing the blood.
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1. Introduction

Biology students desperately need chemistry because chemistry explains in detail
why a biological process occurs. However, there are still many biology students
who consider chemistry a difficult subject to study. Students do not know the
role of chemistry in biology. Their ignorance is caused by the lack of meaningful
chemistry learning. One of them is because the chemical topics studied in the
class are not related to biology. Chemistry learning that is associated with biolo-
gy is a meaningful learning for biology students.

Meaningful learning occurs when students build the knowledge and cognitive
processes needed for successful problem solving (Hakim et al., 2016). Meaning-
ful learning is recognized as an important educational goal (Hakim & Jufri,
2018). It requires that instruction goes beyond simple presentation of Factual

Knowledge and that assessment tasks require more of students than simply re-
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calling or recognizing Factual Knowledge. The cognitive processes summarized
here describe the range of students’ cognitive activities in meaningful learning;
that is, these processes are ways students can actively engage in the process of
constructing meaning (Mayer, 2002).

The most important single factor influencing learning is what the learner al-
ready knows. Therefore meaningful learning, which implies longer retention
than memorizing, occurs when humans relate new concepts to pre-existing fa-
miliar concepts. Then changes are produced in our cognitive structure, concepts
are modified and new links are created. It is a useful tool because it enables real
learning, it generates greater retention and it facilitates transferences to other
real situations (Vallori, 2014).

Meaningful learning occurs when there is a willingness, readiness, and moti-
vation to learn (Hakim & Jufri, 2017). Meaningful learning will also occur if the
topic studied is relevant to the students’ environment (Hakim et al., 2018). In
addition, teaching materials that are prepared must also be in accordance with
the needs of students for learning to be effective and efficient. That way students
can construct and apply the knowledge they have acquired (Valadares, 2013).

Meaningful chemical learning can also motivate biology students to always
study chemistry. According to Westbroek (2005) learning that is appropriate for
students' lives will motivate them to learn. According to Fan et al. (2013) mea-
ningful learning can improve learning outcomes and motivation.

One of the important chemical topics to be mastered by biology students is
the topic of colloid. The concept of colloid is a topic that is closely related to bi-
ology. But in teaching, Colloid topic tends to be memorized by students. Novilia
(2016) stated that in the Colloid topic, students are usually required to memorize
its content, even though students can get any kind of learning sources. The me-
morizing method causes several misconceptions. There are several misconcep-
tions in Colloid topic, such as: Students assume that solution is a mixture which
is composed of kinds of substances and water; solution is always thin; and collo-
id is always thick.

Based on observations, the topic of colloid given in class is not integrated with
biology. The topic of colloid given only explains the concept of colloid, colloidal
properties, various colloids, and how to make colloids without giving examples
related to biology. This can make biology students less motivated in studying
colloids so they don’t understand colloids. In fact, colloids are related to biolog-
ical science. According to Young (2016) Colloidal systems are essential to life.
They are extremely useful, even indispensable, in many commercial and indus-
trial situations as well. They function in everybody cell, in the blood, and in all
body fluids, especially the intercellular fluids, formerly known as “humours.”
Therefore, increased understanding of colloids and their attendant phenomena,
as well as the application of their operating principles, to enhance human health.

Therefore, it is necessary to develop colloidal teaching materials related to bi-

ology to support meaningful learning for biology students. This research is use-
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ful to motivate biology students to always study chemistry.

2. Research Method

This research is a development research that develops chemistry teaching mate-
rials for biology students. The chemistry material provided is very related to bi-
ology. This development research was carried out through a combination of li-
terature study and field study. Literature study was done by looking for biologi-
cal topics that are relevant to colloid topic. Field study was conducted by ob-
serving the basic chemistry courses of biology students conducted by lecturer at
one of the state universities in Mataram city. Field studies are also conducted by
reviewing the teaching materials used in basic chemistry courses. Field study was
conducted with the aim to evaluate whether the learning process and the teach-

ing materials used are meaningful.

3. Discussion

Colloid is one of the topics taught to biology students. The topic of colloids
taught consists of the understanding of colloid systems, types of colloids, col-
loidal properties, and methods of making colloids. Colloid learning needs to be
linked to biology so that meaningful learning occurs.

Biology topics related to colloid are the nature of blood, which are colloid, the
process of wound closure, the process of dialysis by the kidneys, and the dialysis
machine. All colloid topics can be explained using the nature of blood as an ex-
ample. The function of blood in the body can be explained based on colloidal
properties.

Blood is a type of colloid with dispersing phase in the form of liquid and dis-
persed phase in the form of solids. Why is blood in the form of colloids? Colloids
in the blood are formed because blood cells are dispersed solids in plasma pro-
teins in the form of liquid. Colloids affect the level of blood viscosity. In other
words, blood is a type of colloid called sol which is a dispersed solid in liquid.

There are many benefits of blood, which include transporting oxygen from the
lungs to tissues and CO, from the tissues to the lungs, to transport absorbed
food substances, to transport metabolic waste to the kidneys, lungs, skin and in-
testines to discarded, and maintain acid-base balance in the body. Blood trans-
port function can occur due to colloidal blood. All substances, both gas, liquid
and solid can be transported by blood because they are colloidal. One of the col-
loidal properties that is capable of transporting substances is adsorption. The
nature of blood that is capable of transporting various substances in the body
can be used in explaining the topic of colloids such as colloidal properties, one
type of colloid (sol type), and colloidal benefits that can be directly felt in the
body.

Another benefit of blood is to carry metabolic waste substances and foreign
substances to the kidneys. In the kidney, all residual substances and foreign sub-

stances will be taken by the kidneys. This process is also a colloidal property
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called dialysis. Dialysis is the process of removing colloidal charge through a
diffusion process through the semipermeable membrane. This membrane has
pores that are able to penetrate by ions, but cannot be penetrated by colloidal
particles. When blood passes through the kidney, all the ions in the blood will
diffuse through a semipermeable membrane in the kidney. When the kidneys
filter blood, urine will be created from waste substances and excess fluid in the
body. The urine is then drained through the ureter to then be carried to the
bladder and removed as urine. This process can be used to explain one of the
benefits of colloidal properties, namely the dialysis process.

If the kidneys do not work normally, then the residual substances in the blood
will accumulate and cause reduced blood function so that the need for a device
can function like a kidney. The device is called a kidney function replacement
dialysator for kidney failure patients. The use of kidney properties and colloidal
properties can be used to explain the benefits of colloids in the body.

All topics related to blood and kidneys can be used to improve students' un-
derstanding of colloid. It is because learning that links colloid topic with blood
and kidneys can provide meaningful learning for students. The development of
the topic is expected to be applied in schools to provide meaningful chemistry

learning.
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