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ABSTRACT

To promote the knowledge of plant anatomy which is frequently taught using traditional method,
students need to be involved in authentic learning by providing them an authentic task. Therefore, the
aims of this current research are to implement a certain authentic task of plant anatomy; to evaluate the
effectiveness of the task on the students’ learning achievement includes their performances, knowledge
mastery, and perceptions of the task; This case study research involved a single class consisted of 25
bachelor degree students as the subjects of this research. Observation, interview, and test were
implemented to collect variety information during implementation of the authentic task. The findings
showed that the students’ performance scores and the percentage of mastered indicators met the minimum
mastery criteria, but the percentage of classical mastery was less than the criteria. It means the authentic
task had positive impact only on students’ performance, but it could not help the whole students to master
the topic. However, regarding to perception, both higher and lower achiever students thought the task was
authentic.

Keywords: Plant Anatomy; Authentic Task; Students’ Learning Achievement.

INTRODUCTION

Mostly, teaching of plant anatomy at university still relies on teacher centered
management Cutler, D. F. et al (2007); Timmerman, B. E. et al, (2008). The emphasis of these
conventional approaches has been on rote learning and teaching them in abstract and
decontextualised forms. As a result, students are less able to integrate and to apply the
concepts that they have learned to solve problems in their daily life since the knowledge was
stored only as an information rather than as a tool for solving problems (Herrington, J., 2010).

For that reason, it is thought that students need to be involved in the learning activity
which allows them to get real experiences and the relevancy of real world to their work. One
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of the alternative approaches to achieve these purposes is by involving students in authentic
learning. According to Herrington et al (2010), the authentic learning refers to a learning
method which encourages students to involve in real-world relevant tasks. Thus, students can
be involved in authentic learning experiences by providing them appropriate authentic tasks.
A well-designed authentic task does not only provide an opportunity to practice learning and
to develop certain skills (Herrington et al 2010), but also affects their involvement and
motivation toward learning process (Lodewyk, K. R., & Winne, P. H. 2005; Lodewyk, K. R.,
& Winne, P. H. 2005). As Neo and Neo (2010) in their study of multimedia project found that
authentic task can encourage students to be active and highly motivated learners. Similarly,
Gulikers et al (2006) observed that increasing the task authenticity can encourage students to
learn deeply. In other words, the authentic tasks can affect students’ learning achievement by
increasing their motivation to learn.

However, Gulikers et al (2006) warned that authenticity is a subjective matter which
means that different students may have different perceptions of the same authentic tasks.
Furthermore, Biggs (as cited in Gulikers et al (2006) asserted that students’ perception of
learning enable to affect their learning outcomes. Thus, in order to provide a meaningful
authentic task for improving students’ learning, educators in designing the task need to think
about students’ perception.

In addition to perception, the authentic tasks will be more useful, fair, and equitable for
students if they are assisted by a precise type of assessment ¥, that is, authentic assessment.
Wiggins (as cited in Darling-Hammond et al (1995) defined the authentic assessment as one
alternative of students’ performance evaluation on the tasks which are relevant to their real
life. According to Darling-Hammond et al (1995), this assessment enabled to assess the actual
students’ abilities, such as performance, higher order thinking, and problem solving, which
cannot be assessed by traditional paper-and-pencil test which focuses only on memorizing
knowledge. However, since Indonesian government still uses standardized test in civil
workers recruitment to measure the employability. Hence, in this case, the two types of
assessment, the authentic assessment and the paper-and-pencil test, will be more useful if they
are implemented together.

As such reasons, this study was established by implementing a certain authentic task
that simulated botanist’ jobs as an alternative teaching method for plant anatomy subject. The
objectives of this study were: a) to implement a certain authentic task of plant anatomy; b) to
evaluate the effectiveness of the task on the students’ learning achievement includes their
performances, knowledge mastery, and perception of the task; and c) to describe some
difficulties that occurred during the implementation of the authentic task.

The aims of this current research are to implement a certain authentic task of plant
anatomy; and to evaluate the effectiveness of the task on the students’ learning achievement
includes their performances, knowledge mastery, and perceptions of the task

METHODOLOGY

a) Participants

This case study research involved a single class that consisted of 25 bachelor degree
students of Surabaya State University studying plant anatomy as subject of research. The class
was selected because it was a small class and the students were considered by many lecturers
had better learning ability rather than the others. Therefore, arguably, the class was suitable
for implementation of new teaching method.
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b) Procedure

The current research was conducted within two phases. The first phase was designing of
teaching materials and research instruments. The teaching materials included lesson plan and
authentic task were designed in order to guide implementation of the authentic task in the
class, whereas the research instruments functioned to collect data. The second phase was
development of them. This phase consisted of two stages, they were validation and
implementation. The former functioned to get some suggestions from the experts in designing
as perfect teaching materials and research instruments as possible, while the second aimed to
gain deep description about effectiveness of the authentic task.

For this current study, the authentic task consisted of five activities, that is, investigating
morphological structure of a certain plant that theoretically has anomalous structure in stem,
identifying anatomical structure of the plant, writing a scientific journal about the plant,
presenting orally the important aspects of the plant, and presenting a poster about the plant. In
this case, the students’ performance included scientific journal writing, oral presentation, and
poster presentation were assessed by authentic assessment.

c) Data collection

For collecting data, this current study relies on three techniques. The first was
observation which aimed to collect information about obstacles that occurred during
implementation of the authentic task. The observation result was recorded by observation
sheet and field notes. The second was semi-structured interview which was conducted for
collecting data included students’ feeling, opinion, and experience during implementation of
the authentic task. During the activity, four respondents were involved. They were the highest
and the lowest achiever group members, and the highest and lowest achiever students. The
last was test of students’ learning achievement included performances on the authentic task
consisting of scientific journal writing, oral presentation, and poster presentation which were
assessed by authentic assessment and knowledge mastery of topic under study that was
assessed by paper-and-pencil test. In this case, the authentic assessment was designed in form
of numerical rating scale with four levels of achievement and was completed by the lecturer.
Differently, the paper-and-pencil test consisted of multiple choice, short answer, fill-in-the
blank, and essay questions and was completed by students.

d) Data analysis

This study collected both qualitative and quantitative data. The former was collected
from observation sheet, field note, and interview. Those original data, then, were analyzed
descriptively. The second data were collected from authentic assessment and paper-and-pencil
test. The raw data of students’ performance were counted firstly using formula as follows:

score

Students’score = - X 100%
maximum score

The students’ performance was good if the score met the minimum mastery criteria which
were determined by the experienced lecturer, that is, 75%. Furthermore, the raw data of
paper-and-pencil test were counted using the following formulas.

o Yindicators mastered by each student
% Individual Mastery = total number of indicators x 100%
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Y'mastered students for each indicator

% Classical Mast = x 1009
% Classical Mastery total number of students %

Yindicator mastered by the class

% Mastered Indicator = x 1009
%o Mastered Indicator total number of indicators %

If the values met the minimum mastery criteria which were determined by the
experienced lecturer, that is, 75%, it can be said that the students had mastered the topic of
study.

FINDINGS and DISCUSSION

a) Students’ Performance Result

For this study, the assessed students’ performance included scientific journal writing, oral
presentation, and poster presentation skills. The result of the students’ performance is shown
briefly in the following chart.

120

100

H Scientific
80 - Journal Writing

m Oral Presentation
60 -

Poster

40 1 Presentation

20 = Minimum Score

Group Group Group Group Group
A B C D E

Figure 1. The Chart of the Students’ Performance Result

Based on the students’ performance result as shown in Figure 1, the performance scores
included journal writing, oral presentation, and poster presentation of the five involved groups
in this study were in the upper level of the minimum score, except to group C’s and group D’s
poster presentation scores which were in the same level of it. Thus, based on the performance
scores, overall, the students had good performance on the authentic task. It means that the
implemented authentic task had good impact on students’ performance. The similar findings
were also reported by Gulikers et al (2006); by Koenders (2006); by Woo et al (2006); and by
Neo and Neo (2010) in their study using an authentic task.

The good performances of the students in this study can be explained for two reasons.
Firstly, the authentic task increases students’ motivation toward learning. As students
commented in the interview section “I thought that the task was interesting because it was a
new thing...”. The statement describes students’ intrinsic motivation, that is, a motivation to
take action due to personal interest, curiosity, enjoyment, or satisfaction (Arends, R. I. (2004);
Slavin, R. E. (2012); Woolfolk et al (2008).
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The explanation is also supported by studies conducted by Koenders (2006) and Neo
and Neo (2010). According to them, the authentic task encouraged students to become active
and highly motivated learners. Furthermore, Cumming and Maxwell (1999) argued that
motivation enables to enhance learners’ cognitive engagement and thereby increase learning
achievement. Similarly, Woolfolk et al (2008) asserted that students’ interest toward learning
has positive effect on the higher learning achievement. Secondly, the authentic task provides
an authentic context (Herrington et al 2010) in which students’ learning process and
performance occur best (Brown, J. S., et al1989). Similarly, Honebein et al (1993) in their
study observed that learning will be easier when students are engaged in authentic context
since the context helps them to construct their own understanding.

b) Students’ Knowledge Mastery Result
In this study, the students’ knowledge mastery of stem anatomy topic was assessed by

paper-and-pencil test. The students’ mastery level of the topic was determined by percentage
of classical and indicators mastery as shown in the following table.

Table 1. Percentage of Classical and Indicators Mastery

Indicators
1 12 |3 |4 |5 |6 |7 |8 |9 |10]/12]12 |B®
1 1 [1 |1 J1 o [o 1 |0 1 [1 1 |o nm
2 o [1 [1 |1 o |o 1 |1 1 [1 1 |o nm
3 1 [1 |1 |1 |1 |1 1 |0 1 [1 1 |o m
4 |0 |1 |1 [1 Jo o 1 |0 1 [0 |1 |o nm
5 1 [1 |1 |1 |1 |1 1 |1 1 [1 |1 |1 m
6 1 [1 1 J1 1 (o 1 |0 1 [1 1 |o m
7 1 [1 1 J1 1 (o 1 |0 1 [1 |1 |1 m
8 1 [1 |1 |1 |1 |1 0 |1 1 [1 |1 |1 m
9 |0 |1 [1 [1 |1 |1 0 |0 1 [1 1 |o nm
0 |1 |1 |1 |1 |1 |1 1 |1 1 [1 |1 |1 m
11 |1 |1 [1 |1 |1 Jo 1 |0 1 [1 |1 |1 m
2 |1 |1 1 |1 |1 |1 1 |1 1 [1 |1 |1 m
13 |1 |1 [1 |1 |1 Jo 1 |0 1 [0 |1 |o nm
4 |1 |1 |1 |1 |1 |1 1 |1 1 [1 1 |o m
15 |1 |1 [1 |1 |1 |1 1 |1 1 [1 |1 |1 m
6 |1 |1 |1 |1 |1 |1 1 |1 1 [1 1 |o m
17 |o |1 [1 |1 o |o 1 |0 1 [1 |1 |1 nm
18 |0 |1 [1 |1 |1 o 1 |0 1 [1 1 |o nm
9 |1 |1 |1 |1 |1 |1 1 |0 1 [1 1 |o m
20 |0 |1 |1 [1 Jo o 1 |1 1 [1 1 |o nm
21 |1 |1 |1 [1 Jo o 1 |0 1 [1 1 |o nm
22 |1 |1 |1 1 |1 Jo 1 |1 1 [1 1 |o m
23 [0 |1 |1 [1 |o o 1 |0 1 [1 1 |o nm
24 |1 |1 |1 |1 |1 |1 1 |1 1 [1 1 |o m
25 |1 |1 |1 [1 |1 |1 1 |1 1 [1 |1 |1 m
Exp. m m m m m nm m nm m m m nm
% E/u o %CM = 60
Notes:
Indicators:

1. To determine the meaning of primary stem.

2. To determine three kinds of primary meristem which develop to three kinds of
tissues in primary stem.

3. Toidentify tissues which build a general structure of primary stem.
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4. To analyze difference between primary stem structure of dicotyledon and

monocotyledon.

To determine the meaning of secondary stem.

To determine secondary growth process that occurs in dicotyledon’s stem.

To explain secondary growth process that occurs in monocotyledon’s stem.

To identify tissues which arrange a general structure of dicotyledon’s secondary

stem.

9. To explain the meaning of anomalous structure in stem.

10. To analyze characteristic of anomalous structure in primary stem of various
plants.

11. To analyze characteristic of anomalous structure in secondary stem of various
plants.

12. To analyze the cause of anomalous structure in secondary stem of various plants.
1 = m (mastered)
0 = nm (not mastered)
%CM (percentage of classical mastery)
%MI (percentage of mastered indicators)

Table 1 shows that the percentage of classical mastery of the topic, that is 60%, was less
than the minimum mastery criteria which was determined by the experienced lecturer. It
means that the class as a whole had not mastered yet this topic. Nevertheless, based on the
percentage of mastered indicators, that is, 75% which met the minimum mastery criteria, it
can be said that the topic of study had been mastered by students. Since it was criterion
referenced test which was indicated by individual and classical mastery (Slavin, R. E., 2012),
therefore, overall the involved students had not mastered yet this topic.

It means that, contrary to the previous research finding that students who learned
through authentic learning experiences got better scores on traditional paper-and-pencil test
than the students who were taught using traditional transmission method (Blum, K.,2003), the
implemented authentic task of this study could not help students to master the topic. However,
the similar finding was also reported by Albanese and Mitchell (1993) in their study about
problem-based learning. They found that students were better in problem solving skills, but
they were worse in basic knowledge acquisition.

The fact can be explained for four reasons. Firstly, in this case, the students were
required to construct their own knowledge by themselves based on the observation and related
concepts. However, because most students’ skill in making microscope slides could not
develop well and the secondary stem was hard enough, their cross section picture of
secondary stem was unclear and could not be identified. As a result, students cannot learn the
secondary stem structure well. It was proved by three secondary stem anatomy indicators (No.
6, 8, and 12) that had not mastered yet by the students (see Table 1). Besides, the students did
not learn the subtopic from the available textbooks since usually they learn topics from the
lecturer’s explanation at the beginning of the lesson. It was supported by research which was
conducted by Good and Brophy (2008). In their study, they reported that students got more
knowledge from teachers’ explanation. Furthermore, Albanese and Mitchell (1993) in their
study concluded that students who got less “cognitive scaffoldings” tend to got low scores in
basic content examination (p. 57).

Secondly, since the task was conducted in groups and each group should identify
different specimen so that students were difficult to understand the anomaly structure occur in
the other groups’ specimens. It was proved by indicator number 12 that had not mastered yet
(see Table 1). In accordance with this view, Engelkamp and Dehn (2000) in their study
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concluded that learning was easier when students do the task physically rather than only read
the task instructions or observe the task demonstration.

Thirdly, the students were anxious during implementation of the authentic task, as a
student’s comment “I am afraid I will get bad score in this subject...”. The similar finding
was also reported by Cassady and Johnson (2002) in a study about the effect of anxiety on
academic performance. They found that there was a significant association between higher
levels of test anxiety and lower test scores. Related to it, Bandalos et al (1995) proposed three
reasons. First of all, anxiety makes students difficult to receive new information in the first
place. Besides, anxious students tend to have difficulty to transfer their learning.
Consequently, anxiety makes students difficult to demonstrate their knowledge during test.

Finally, due to limited time, the students had not enough time to construct well their
own understanding. As an experienced lecturer explained in the field notes that students need
enough time to build understanding. Similarly, Woolfolk et al (2008) asserted that for
successful learning, students need more time for active constructing knowledge activities and
social interaction for knowledge construction. Besides, Claxton (as cited in Blum, K. 2003)
suggested “an authentic task needs ample time for reflection and maturation” (p. 319).

c) Interview Result

Based on the interview result, at the beginning of the authentic task implementation,
three respondents felt afraid. However, when conducting the task, they could complete it
enjoyably due to the collaboration among the group members and lecturer’s assistance. It
means that this task could provide successfully the opportunity for students to collaborate.
The similar findings were also observed by Arends (2004) and Woolfolk et al. (2008).
According to them, collaboration during authentic task encouraged students to be motivated
learners, and thereby increasing their involvement toward the complex task. Moreover,
according the respondents except the 4th respondent, the task was interesting. It means that
the task could motivate intrinsically the students to learn.

Regarding to the task authenticity, the interview result shows that the four respondents
thought the task was authentic and useful for their future life. Thus, the developed task was
authentic not only in researcher’ view as developer, but also in students’ perceptions. Those
facts might be one of the reasons why the students in this study had good performance on the
authentic task. As Herrington and Herrington (1998) revealed that a task will affect positively
on students’ learning when they think that the task are relevant to their real-life. Equally,
Huang (as cited in Gulikers, J. T. M.,2005) thought that tasks which relevant to the reality can
encourage students to intensively include in the learning process, so that it will increase their
learning outcome. In a similar fashion, Gulikers et al (2006) proved that as students think the
task is relevant to their real future life, they will be motivated to deeply learn the material
which would give the best performance.

Furthermore, related to the students’ comprehension toward the concepts, two
respondents showed different perceptions. The 3rd respondent who got the highest score
stated that the task could improve her understanding toward the concepts because it enabled
students to connect their prior knowledge to the new information. Conversely, the 4th
respondent who got the lowest score thought that the concepts could not be understood well
since there was no explanation about them at the beginning. Based on the fact, the higher
achiever student tends to perceive the task positively, whereas the lower one perceives the
task negatively. Thus, students’ perception of the learning can affect their learning
achievement. This finding is also supported by studies which were conducted by Lizzio et al.
(2002), Gulikers et al. (2006), and Gulikers et al. (2008). Furthermore, Biggs (as cited in
Gulikers et al., 2006) clarified that students’ perception can affect learning in two ways.
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Firstly, it affects directly on students’ outcome. Secondly, it influences on learning outcomes
indirectly by affecting students’ study approach, that is, deep or surface learning.

d) Observation Result

The observation result proposed several main obstacles during implementation of the
authentic task. Firstly, some students still confused with the task. Arguably, it was resulted
from ill-define characteristic of the authentic task. As Doyle (as cited in Good, T., & Brophy,
J., 2008) argued that ill-structured task can cause students’ ambiguity about the appropriate
action and the task goal. Besides, the learners’ confusing occurs because they were usually
provided with structured-learning tasks. It was in accordance with Herrington et al. (2010)
statement that students are commonly provided with well-designed leaning tasks which have
straightforward steps, procedures and hints to get one correct answer. As a result, students
confuse when they are required to identify the tasks, related sub-tasks, and related appropriate
performance by themselves, as the characteristics of the ill-structured task. Secondly,
students’ difficulty to make microscope slides may be caused by it is new activity for the
students. As Billett (2010) argued that in order to be professionals, students need to be
involved in “an extensive period of practice” (p. 1).

Lastly, the available time was not enough for implementing the authentic task
optimally. According to Herrington et al. (2006), an authentic task is suitable to be
implemented for one semester or for entire course. Similarly, Neo and Neo (2010) and Woo et
al.(2007) conducted their studies about authentic task for 13-14 weeks. Furthermore, Claxton
(as cited in Blum, K.,2003) suggested “an authentic task needs ample time for reflection and
maturation” (p. 319).

CONCLUSION

In conclusion, the implemented authentic task in this study had positive impact on
students’ performance, but it could not help the whole students to master the topic of study.
Nevertheless, the task was perceived as authentic one by both the developer and the students.

Therefore, in designing a well authentic task, the educators or developer need to think
not only the task, but also students’ skills and time allocation.
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