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ABSTRACT 

This article’s purpose is to find out the features of visual representations used in biology textbook about plant tissues 

structure and function. There were three biology textbooks analysed in this study. Those textbooks are published and 

used in High School biology classroom based on the current curriculum. The analysis was carried out towards two 

aspects, including the function of visual representation and its modes categories by identifying and comparing two 

aspects of the visual representation in the textbooks selected. Based on the analysis, it was included that by its 

functions, explanatory, illustrative, and complementary representations were likely more occurred in the textbook B. 

While, the function of decorative was exist in the textbook A and B. By its category, textbook A and C have higher 

value in table, network, and diagram, while textbook B has higher value only in category photo-realistic picture. 

Keywords: biology textbook, plant tissue, visual representation. 

1. INTRODUCTION 

Representation is one of tool to increase 

communication ability, interpretations, and problem 

solving for students. Representation makes difficult 

problems or phenomena become easier to understand 

[1]. Integration of visual representation with text in 

textbook give more integrated explanation. Using visual 

representation in textbook is not only provides 

comprehension about phenomenon and scientific 

concept, but also creates collective interpretation [2]. 

Visual representation may have many meanings. 

There are four aspects of visual representation based on 

its function. They are decorative, illustrative, 

explanatory, and complementary. Decorative aspect, if 

the visual that showed has information which doesn’t 

relate with the text. Illustrative aspect, if the visual that 

showed explain an object or phenomenon based on text, 

but there’s not another information or additional 

information. If the visual is equipped with additional 

information which support another visual and based on 

the text, it is called explanatory aspect. Last, 

complementary aspect, if the visual that showed is 

supporting image or complement that has additional 

information but it doesn’t show in the main text [3].    

According to [4] the use of visual representation is 

limited to what has been designed by experts, so that 

students tend to understand existing visual 

representations. Indonesia and Melanesia also use the 

representation that was design by experts such as in 

Australia, but students’ ability in visual representation 

linked with experiences and culture because of the limit 

of resources for representation, props, and formal 

language [5]. 

According to [6], biology textbooks in Indonesia 

have disadvantages compared to other countries such as 

the UK, Malaysia, and Singapore. The illustrations 

shown in textbooks in Indonesia are less interesting 

because most of them are colorless, the material 

provided is not detailed, the material developed from 

daily life is small, and the questions given are less 

developed to improve students' abilities in analyzing 

and answering questions. 

Representation in studying biology especially in 

biology textbook can be shown in picture, diagram, 
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graph, etc. Using visualization in learning plays an 

important role to give a positive feedback for 

constructing the right concept, so that the learning 

purposes can be achieved. Therefore, choosing pictures 

that showed in biology textbooks must be appropriate, 

clear, and relate with subject matter so there is no wrong 

interpretation. Wrong visualization in biology textbook 

can make misconception and affect student’s 

achievement [7]. 

Concerning of learning material focused in this 

article is plant’s structure and function. This learning 

material is listed on the Indonesian curriculum. This 

learning material have many difficult terms which need 

to remember and students cannot imagine like what the 

structure and function of plant tissue. Learning with 

difficult object or invisible object will affect student’s 

learning outcomes [8].  

Plant tissue structure material is the hardest subject 

matter for students to learn. This material has limitations 

when learned in class because its size is very small and 

cannot be directly observed. The material has given by 

teacher verbally and pictures that support learning is 

unclear. That’s making students become bored and out 

of focus when learning activities in class [9]. 

Based on research [10] this material is difficult to 

understand by students. It shown by the value that does 

not reach the minimum score of criteria standard 

(Kriteria Ketuntasan Minimal or KKM  in Indonesian). 

Some problems that identified are students have 

difficulty in understanding the structure of plant tissue, 

the function of plant tissue, and the relationship between 

structure and function of plant tissue. Student who has 

difficulty understanding the structure of plant tissues 

will have problem in understanding the function of plant 

tissue. Therefore, students get trouble to reach the 

minimum score of criteria standard. 

The structure and function of plant’s tissue is one of 

learning materials which have high difficulty, a lot of 

materials, and not interesting, so that students don’t like 

this learning materials. Other than that, the objects are 

microscopic. As a result, students have low mastery of 

concepts. Therefore, right learning strategy is needed so 

that it can make student more interest and increase 

mastery of concepts [11]. For increase student’s 

memory, variance in learning with auditioning picture, 

chart, and colorful decorations are needed [12]. 

In Indonesia, some studies about visual 

representation in biology textbook have been done. 

Based on research by [13] in learning material cell in 

three samples of biology textbooks that each textbook 

have shown the right visual representations because they 

have been matched with cell concept. Three samples of 

biology textbooks have right relation between visual 

representations with reality. Function of visual 

representation in textbooks that mostly showed is 

illustrative. Another research [7] used seven samples of 

biology textbooks. Visual representation that was found 

in textbooks mostly used picture than diagram. The 

relation between visual representation with real life is 

appropiate and visual representation that showed have 

function as example overall. Based on the studies, visual 

representation is an important lead in biology textbook. 

Based on the background, the research question in 

this study is: how the feature of visual representations of 

biology textbook in the topic of plant tissues structure 

and function? The purpose of this research is to the 

feature of visual representations used in biology 

textbook in the topic of plant tissues structure and 

function. 

2. RESEARCH METHOD 

The textbooks used in this study are biology 

textbook grade XI from three different publisher 

including biology textbook from Intan Pariwara 

publisher (coded A) [14], the concept and applying 

biology textbook from Bailmu publisher (coded B) [15], 

and student’s biology book from Erlangga publisher 

(coded C) [16]. These textbooks are generally used by 

Senior High School students in Indonesia. Textbooks 

are biology textbook which easy to get and had used by 

students from different school. According to [3] the 

analysis of comparing visual representation based on its 

function are decorative, illustrative, explanatory, and 

complementary. Definitions from each visual 

representation based on its function are in table 1. as 

follows:  

Table 1. Definitions of visual representation based on 

its function. 

Visual  
Representation 
Based on Its 
Function 

Operational Definition 

Decorative 

Photo or picture that showed 

is not related with the text or 

description 

Illustrative 

Photo or picture that showed 

is not given additional 

information or another 

information and just explain 

an object or phenomenon 

based on text 

Explanatory 

Photo or picture that showed 

is given additional information 

or another information about 

the object  based on text 

Complementary 

Photo or picture that showed 

have another information but 

there is not in the text 

 

The analysis is continued with analysis of visual 

representation by categories by LaDue, et al [17]. Visual 
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representation by categories are showed in table 2. as follows: 

Table 2. Visual representation’s categories 

 

After the analysis of visual representation based on its 

function and category, comparison visual representation 

from three different publisher biology textbook is 

carried out. 

3. RESULT AND DISCUSSION 

Visual representation can become an important role 

in learning. Student can study more communicative 

because it is able to use with another representation like 

audio or text. This combination is usefully to reach 

learning targets and make student understand the 

learning material more easily [18].  

Visual representaion which analyzed in this paper 

involve two categories. The are the function of visual 

representation and its modes categories. Based on 

analyses, results were showed in table 3 and figure 1. 

Data were obtained as follows : 

 

Table 3. Total and Percentage of visual representation based on its function that showed in biology textbook grade XI  

Biology 
Textbook 

Visual Representations Based Its Function 

Decorative Illustrative Explanatory Complementary 
Total 

Total % Total % Total % Total % 

A 1 2 % 6 9 % 7 11 % 0 0 % 22 % 

B 1 2 % 11 17 % 20 31 % 2 3 % 52 % 

C 0 0 % 5 8 % 12 18 % 0 0 % 26 % 

Figure 1. Visual Representation by Category 

The result from analysis of visual representation 

based on its function in table 3 showed that decorative 

function found in textbook A (2%) and B (2%), but it 

doesn’t exist in textbook C. Illustrative function was 

found most in textbook B (17%) and at least in textbook 

C (8%).  Explanatory function was found most in 

textbook B (31%) and at least in textbook A (11%). 

Complementary function was only found in textbook B 

Visual Representation’s 
Category 

Operational Definition 

Graph Information is given through graph and object’s position which learned in line, bar, 
pie, or histogram 

Table Arrangement or combination of numbers, words, sign which have information 
about facts 

Time chart Data presentation showed temporarily in graph 
Network Network charts are charts that can show the relation between element and 

accompanied by symbols which give the information about presence of the 
element. Elements are adapted in line, pointer, or similarity 

Diagram Static description that showed object’s dimension 
Map The indicator of specific location that have qualitative information 
Cartogram Spatial map which has information that consist of location and qualitative data 
Photo-realistic picture Realistic picture of an object 
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(3%) and it doesn’t exist in another textbooks. The most 

visual representations showed in textbook B (52%) and 

at least in textbook A (22%). Based on the data, 

explanatory is the mostly found in textbooks if it 

compared with another functions. The complementary 

function only showed in textbook B. According to [19], 

complementary function makes learners have extensive 

experience in understanding visualization along with its 

information. 

Based on result of visual representation that showed 

in biology textbook A is the least. According to [7] 

many visual representations are needed and 

recommended in biology textbook so that student can 

understand learning material easily. These because of 

visual representation in biology have important function 

to represent the relation with the main text. 

Based on Figure 1, visual representations by 

category that was found in biology textbooks are table, 

network, diagram, and photo-realistic picture. Category 

table mostly found in textbook A (40%) and C (40%) 

and at least in textbook B (20%). Category network that 

was found in textbook A, B, and C have same value 

(33%). Category diagram mostly found in textbook C 

(41%) and at least in textbook B (22%). Category 

photo-realistic picture mostly found in textbook B 

(51%) and at least in textbook C (24%). Therefore, 

textbook A has higher value in category table, network, 

and diagram.  Textbook B has higher value only in 

category photo-realistic picture. Textbook C has higher 

value in category table, network, and diagram. Category 

that mostly found in biology textbooks is photo-realistic 

picture (51%). 

Photos and text are related to each other when 

students read the science textbook. Photographs in 

Korean science textbooks can be added with inscriptions 

and text. Photos can be a source for linking tables, 

graphs, or formulas, on the one hand, and students' 

experiences in daily life [3]. 

 

(a) 

 

(b) 

 

(c) 

Figure 2. Visual Representations that showed in 

biology textbooks. Example for decorative function in 

textbook B (a), illustrative function in textbook A (b), 

and explanatory function in textbook C (c). 

 

Generally, picture or visualization more preferable 

by brain compared with descriptive text and it can 

increase the student interest in reading. Picture can 

support the description of learning material that has 

been presented. Colored picture make the textbook more 

interesting and giving readers pleasure and comfort 

[20]. 

Textbook that showed colorless picture or 

visualization will be difficult for student to interpret. 

Interesting picture is needed for motivation student to 

study from textbook. Because of textbook can be a main 

teaching material or supplement that gives important 

role in learning [21]. 

Visual representation is part of physical 

representation which has purpose to enrich and sharpen 

human cognitive level. Visual representation in learning 

can help student to get knowledge from understanding 

picture or visualization. Using visual representation 

empirically in learning has been proven that it can 

support and help student to increase insight, knowledge, 

understanding, and transfer information which obtained 

[22]. 

Misinterpretation can be decrease with interpret 

many possibilities by means of visual representation. 

How the visual representation can increase student 

ability to create their diagram in designing experiment 

[23]. 
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Teacher which has ability to integrate the visual 

representation’s illustration characteristic can make it 

possible to interpret the meaning from visual 

representation. That is able to help teacher to know how 

far or how deep student can build concept of 

representation from submicroscopic level and symbolic 

which possible find simultaneously. Learning material 

can be obstacle in learning process if it has quite high 

level of difficulty. Therefore, teacher must be able to 

give instruction which needed by student. If explanation 

in textbook wasn’t accompanied with visual 

representation which showed, teacher can give 

information verbally, because it is able to decrease 

student’s difficulty in learning [24]. 

4. CONCLUSION 

Based on analyses that has been done, the visual 

representations in three biology textbook in Indonesia 

according to its function explanatory is the mostly found 

in textbooks if it compared with another functions and 

complementary function only showed in textbook B. 

Visual representation based its function, decorative 

function was exist in textbooks A (2%) and textbook B 

(2%), illustrative function has the higher value in 

textbook B (17%), explanatory function has the higher 

value in textbook B(31%), and complementary function 

only exist in textbook B (3%). Visual representation that 

showed in biology textbook A is the least (22%) and 

textbook B is the most (52%). Visual representations by 

category that was found in biology textbooks are table, 

network, diagram, and photo-realistic picture. Textbook 

A has higher value in category table (40%). Textbook B 

has higher value only in category photo-realistic picture 

(51%). Textbook C has higher value in category table 

(40%) and diagram (41%). Each textbook has same 

value in category network (33%). 
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