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Abstract 
It is widely known that, for a better teaching of science across al education levels, inquiry-based 
approaches produce better results in content knowledge achieved by students. As a first step, these 
methodologies require that teachers can identify the previous ideas that students present on a topic 
before its formal teaching. In this sense, when children arrive at school, they present "previous 
knowledge" that comes from the sensorial perceptions of the facts of life or through the processes of 
socialization. Children establish their own explanations of reality, but these do not always present a 
scientific basis. These are conceptual schemes that are alternative to scientific knowledge, deeply 
rooted on children cognitive structure and with a very important level of internal coherence. As a 
consequence, these errors are often difficult to modify and these may prevail in adult ages.  So, it is 
important to know what students have in mind before beginning the teaching/learning process 
because it may provide significant data when selecting the teaching objectives. This research 
approach about alternative conceptions is based on the constructivist paradigm of learning, that is to 
say, previous knowledge and conceptions of students interfere and affect their learning in new 
contexts. For this reason, the objective of this work is to know the alternative conceptions that a group 
of 52 students of third-grade of Primary Education in Spain (8-9 years-old) have on reproduction of 
plants. This research was carried out using two field instruments: a questionnaire with eight questions 
and interviews. Questionnaires were delivered to all the students, whereas the interviews were carried 
out on a total of seventeen questionnaires that required to expand and to justify the answers. Results 
of this study show the following common ideas of children about plant reproduction: 1. Children have a 
vision of reproduction in plants influenced by how reproduction in humans and animals is (they think 
about pregnancy and coitus); 2. Plants do not breed but they are born by seeds, which are small 
miniatures of plants; 3. Birth and life of plants is directly related to the existence of human beings and 
so, people are always who cultivate and take care of plants; 4. The function of flowers in plants is 
ornamental and to feed other animals, such as birds and insects. These ideas hold by early Primary 
Education students should be taken into account when developing inquiry-based sequences of 
activities, which should provide students the necessary opportunities to overcome these non-scientific 
ideas and to generate scientific ideas according to the scientific practices. 
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1 INTRODUCTION  
Any human being builds his own system of theories and beliefs about the world around him. This 
system allows to explain the reality and, at the same time, to intervene on it. This system has different 
denominations, depending on the consulted author: Ausbel called it ‘preconception’, Novak called it 
‘misconceptions’, Osborne and Freyberg named it as ‘children ideas’, Pozo and Carter considered it 
‘spontaneous conceptions’ and Giordan and De Vechi called it ‘representations’ [1]. Any conception is 
related to basic experiences or previous ideas that allow human beings to interact with others and to 
understand the world. In that sense, when children arrive at school, they have previous knowledge 
that comes from life sensory perceptions or even through beliefs induced by the processes of 
socialization. Usually, these preconceptions are quite far away from the scientific knowledge. Children 
create their own explanations of reality, but these do not always present a scientific basis. These are 
alternative conceptual schemes, strongly rooted in the child's cognitive structure and with an important 
level of self-internal coherence. Hence, these errors are difficult to modify and may interfere with the 
new knowledge [2]. Therefore, it is important to know what the student has in mind before beginning 
the teaching/learning process, as this will provide meaningful data when selecting the purpose of the 
sequence of activities. In addition, once the teacher knows the previous ideas of his students, he can 
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better understand what they say and do, which can be of help to improve children interventions in 
class. 

This research is focused on alternative conceptions, based on the constructivist paradigm of learning, 
as previous knowledge and student conceptions interfere and affect learning in new contexts ([3], [4]). 
These alternative conceptions are organized in structures of knowledge, acquired by students in their 
normal cognitive development, when interacting with the environment. In the same way, these 
alternative conceptions may also appear as a result of formal education related to previous topics. It 
has been found that many of these alternative conceptions, which appear amongst students, have a 
universal character. As indicated above, many of these ideas are resistant to instruction and they may 
even coexist with conceptions closer to scientific notions.  

In the last decades, the existence of these alternative conceptions of scientific ideas has become 
more important, since the educational standards encourage students to interpret natural phenomena 
by means of scientific models [5]. In this sense, knowledge of students’ conceptions should be a basic 
component in the design of teaching programs and in the evaluation of students’ understanding 
progression [6]. The less research has been developed in an area of the curriculum, the more 
formation of alternative conceptions and forms of student reasoning are found [7]. For all these 
reasons, in the present study we aim to know the previous ideas of students in a specific subject, such 
as the reproduction of plants. The choice of this topic is due to the few previous studies that analyse 
misconceptions in this field on Primary Education [8]. The study of plants reproduction is framed in 
one of the big ideas of science, as it is: "genetic information is transmitted from a generation of 
organisms to the next generation" [9]. 

2 METHODOLOGY 

2.1 Sample 
The study of previous conceptions in plants reproduction is carried out in a Spanish concerted school, 
with a sample of 52 students of third-grade of Primary Education (8-9 years old). Students in this 
course have Natural Sciences as a subject, although the contents of vital functions in plants are not 
studied until the next grade, when they are 9 to 10 years old. Therefore, these students do not have 
previous formal learning about plant reproduction, but they might have alternative conceptions. 

2.2 Data collection 
In order to collect students’ previous ideas about this issue, two field instruments have been used. 
First one is a written questionnaire, consisting of eight questions: two of them with closed response 
and the rest of the questions with open response. In the eight questions we intend to know in detail 
what students think about: 

− What beings reproduce? 
− How many plants are needed for plant reproduction? 
− What does a seed need to grow? 
− What can we do to grow a new plant? 
− How is it possible that plants could exist in distant forests? 
− What is the usefulness of flowers in plants? Do all plants have flowers? 
− What is the importance of pollen in plants? 
− Why do insects come to plants? 

To complete the data collection, a second instrument based on oral interviews was used. These 
interviews were carried out after checking all the questionnaire answers and detecting those that 
needed additional information. For that purpose, 17 questionnaires were selected from the original 
sample of 52.  

3 RESULTS 
The analysis of the results is presented individually for each of the eight questions in the 
questionnaire. The analysis is both qualitative and quantitative (by percentages). 
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3.1 Previous ideas associated with the first question 
Question 1. Mark with a cross those things that you think that they can originate new things (i.e., 
reproduce): human, cat, apple tree, orange tree, rock, almond tree, salt, fly, grasshopper, geranium. 

 
Figure 1. Question 1: percentage of correct answers. 

As we can see in Fig. 1, answers of students show that 100% of the students have assimilated that 
humans and other mammals (e.g. cat) can originate new beings. In the same way, all children know 
that salt and rock, which are not living beings, cannot reproduce. Likewise, we detect that most 
students consider insects as living things that are able to originate new ones. 

However, when students are asked about plants reproduction, half of them consider that plants do not 
reproduce (apple tree 46%, orange tree 50%, almond tree 50% and geranium 62%). Children have a 
zoocentric view of reproduction. They understand reproduction connected to the coitus, so they are 
not able to relate that concept to plants. They simply respond that plants are born by the seeds, 
without knowing the origin of these. 

3.2 Previous ideas associated with the second question 
Question 2. Indicate how many plants are needed for plant reproduction. You can only select one 
option. The options are: 1 plant; 2 plants; 1 or 2 plants; None of the above. 

 
Figure 2. Question 2: percentage of answers. 

All the students answered this question, despite that some of them said that plants do not reproduce 
(previous question). As we have pointed out, the idea of reproduction is linked to humans and other 
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animals. So, 39% of the students have chosen one or two plants, that is, because they think that there 
is sexual reproduction (with one or two plants) and/or asexual reproduction (from a single plant). 

However, after conducting the interview, they insist on the idea that the plant originates from the seed 
of the fruit. Students understand that the seed comes from a plant, but they do not know that for that to 
happen, the union of two sex cells (one male, pollen, and one female, ovule) is needed.  

On the other hand, 43% of the students of third-grade of Primary Education believe that to create new 
plants only one plant is needed, whereas 16% of students say that two plants are always needed. 
Finally, 2% of the students indicate the option of “none of the above”, indicating that plants do not 
reproduce. 

3.3 Previous ideas associated with the third question 
Question 3. Imagine we give you a seed of an apple and we want to grow a new plant. What does the 
seed need to be able to become a plant? Where can we place the seed? 

We have considered as a correct answer: “for the germination of a plant, it is necessary that the seed 
is located mainly in a humid place (i.e., with water)”. Thus, half of the students (58%) have given this 
answer. Through the oral interview, we have observed that students based their responses on their 
visual and vital experiences. The students have once planted a seed or have seen someone doing it, 
so there are less spontaneous conceptions regarding this question. The rest (42%) offered answers of 
the type: “they need earth, mineral salts, light, mud, roots. Many students have mixed up the process 
of nutrition with the germination. 

3.4 Previous ideas associated with the fourth question 
Question 4. Imagine that we are hiking in a forest and quite far we can see pine trees. Can you explain 
how they got there? Explain your answer. 

Most of the students (77%) mention that plants are born by the presence of the humans, who plant, 
care and gives water to the seed. This preconception demonstrates an anthropocentric vision, which 
limits the life of other living things to the existence of people. Only 13% of the students provided a 
correct answer, related to other possible agents, such as the action of wind, water, birds... that 
facilitate seed dispersal. However, through the oral interview, we understood that they do not think in 
this way: the fruit gives rise to the seed, and through of the seed grows a new plant. That is to say, 
they again think of the seed without understanding that it appeared after pollination. 

Finally, we would like to point out that 10% of the students respond with ideas or expressions they 
have occasionally heard, giving answers like: "nature is intelligent" or "plants existed before people." 

3.5 Previous ideas associated with the fifth question 
Question 5. I have heard the following: “if I plant a leaf, it is possible that a new plant is born”. Is this 
possible? What should I plant? Explain your answer. 

All students answered that I can only plant a seed, so they did not indicate other forms of plant 
reproduction. On the other hand, through the interviews, we detected that a great part of them related 
the leaf as part of the plant and the seed as part of the fruit. They did not link the seed directly to the 
plant. In the same way, we notice a common idea amongst students related to the seeds: the students 
think that inside the seeds there are small miniatures of plants that are growing. 

3.6 Previous ideas associated with the sixth question 
Question 6. Do all plants have flowers? Do you know any plants that do not have flowers? Do you 
know the importance of the flower in a plant? 

Most of the third-grade students mention that not all the plants have flowers. However, they have the 
idea of a "perfect flower", that is, a large flower with colorful petals and bright colors. For this reason, 
they have pointed to some erroneous examples of plants without flower, like the palm tree, the apple 
tree, the grass or the ivy. Regarding the importance of the flower in the plant, they do not know that 
the flower contains the sexual organs, but 30% of students do know that the flower can “become” the 
fruit. Also, 20% of the students indicate that the fruit is only used to feed the human being 
(anthropocentric vision), and another part of the students (35%) indicate that the fruit allows to create 
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new plants. The rest of the students (15%) show other spontaneous conceptions, like the importance 
of the flower lies in its beauty, “the plant is more beautiful, smells better and feeds the insects”. 

3.7 Previous ideas associated with the seventh question 
Question 7. A girl has said the following: “pollen is very important for reproduction in plants”. Do you 
agree? Explain your answer. 

Students think that pollen is exclusively used to feed insects, specifically bees (100% of students 
answered this). And from pollen, bees can produce honey. 

3.8 Previous ideas associated with the eighth question 
Question 8. We can see insects perched on plants, why do you think insects come to plants? Explain 
your answer. 

They relate this question with question number 7. All the students indicate that insects come to the 
plant to obtain their main food, which is pollen. They do not indicate any profit for the plant. In fact, 
according to them, plants generate pollen just to allow the survival of the insects. 

4 CONCLUSIONS 
Children have several misconceptions when studying reproduction in plants. Teachers should 
consider these obstacles for learning, in order to be able to work with them. In this way, students could 
replace their alternative conceptions with scientific knowledge. To summarize, students’ 
preconceptions about plants reproduction are the followings: 

1 Children have a vision of reproduction influenced by how animals reproduce (especially in 
humans). For this reason, students cannot admit that plants also reproduce. When they refer to 
it, many students think about coitus, pregnancy and childbirth. 

2 Students point out that plants do not reproduce, and they say that plants are only born by 
seeds, which is mainly due to the fact that they believe that inside the seed there are small 
miniatures of plants. Therefore, they do not know about the origin of the seeds. 

3 Students think that for the germination of a seed, sunlight is needed. They confuse the process 
of germination with nutrition. 

4 They limit the birth and life of plants to the existence of the human beings. If there are plants in 
some places, it is because people have come there to cultivate and to care about them, if not, 
there would be no plants. 
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