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Abstract. The need for students and teachers for e-learning media becomes an urgency during
the distance learning period, especially in Biology materials that are not possible to access directly
due to several conditions. One of them is Pteridophyta material. This material will be more
meaningful if taught directly by observing the concrete object. However, access to direct objects
is not easy. Therefore, it is necessary to develop e-learning. How the perception of the needs of
students and teachers related to e-learning media on Pterydophyta material needs to be known
to be the basis of development, so it is necessary to conduct a survey. This study aims to
determine the perception of the needs of high school teachers and students related to e-learning
media on Pteridophyta learning. The instrument used consists of 18 Likert scale questionnaire
items 1-4 with indicators, namely expected conditions, actual conditions, and solutions. The
student survey was given to 246 students in grades X and Xl of three randomly selected schools.
Meanwhile, the survey to teachers was given to 6 Biology teachers from the same three schools.
The three schools are located close to the KGPAA Mangkunagoro | Forest Park which is one of
the Pteridophyta conservation sites. Based on Rasch analysis, the instrument was considered
valid and reliable. The results showed that students and teachers consider that Pteridophyta
material is difficult to understand so they need Pteridophyta e-learning media in their learning.
Students prefer a web design that has complete features, specifications and images.
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1. INTRODUCTION

21st century biology learning often supported by technology, one of them is learning
media. Learning media is anything that can convey messages through various channels,
can stimulate the thoughts, feelings, and will of students so that it can encourage the
creation of a learning process to add new information to students so that learning
objectives can be achieved (Abi Hamid et al., 2020). The functions of learning media
include helping to improve students' understanding of material concepts, presenting
interesting and reliable data, facilitating data interpretation, and summarizing data
needed by students (Dadi, Redhana, & Juniartina, 2019).

According to Rasyid, Azis, & Saleh (2016), learning media can be grouped into audio
media such as radio, tape recorders, and telephones, visual media such as books,
pictures, and posters, audio-visual media, and multi-media. Learning media can also be
grouped according to technological developments. According to Norra (2020), there are
traditional media such as photos, posters, slides, and videos and the latest media such
as applications, gaming learning, teleconferencing, and websites.

Learning media is one way to achieve competence in Curriculum 2013 (Rakhmawati
et al., 2016). Curriculum 2013 changes the learning paradigm from teacher center to
student center. Teachers only act as facilitators and validators in learning while students
act as learning subjects. Therefore, learning media can be a support in the learning
process carried out by students actively and independently. Learning media should be
created and developed following the development of technology and information, so that
students not only learn the concept of material but also can have skills in accordance
with the times (Labib & Yolida, 2019).

One of the learning media that follows the development of technology and information
is e-learning media that utilizes computers and the internet in the learning process
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(Sadikin & Hakim, 2019). E-learning media as other learning media also has advantages
and disadvantages. Some of the advantages include that it can be used anywhere and
anytime and provides a unique and memorable student learning experience, and so on.
Some of the disadvantages include making and developing it takes a long time and is
very dependent on the internet (Daud & Rahmadana, 2015).

Pteridophyta material in the 2013 Curriculum for High School Biology is found in KD
3.8 and 4.8 and is taught in the even semester of class X SMA. Based on some research
results, it is known that students still find it difficult to understand Pteridophyta material
which is indicated by the low student learning outcomes in Pteridophyta material.
According to Novana, Sajidan, & Maridi (2014), the results of data analysis of the
national exam (UN) scores for the 2008/2009 academic year in Surakarta City showed
that the level of achievement of the Graduate Competency Standards (SKL) 4 moss and
fern material was low. The same thing is also proven by the results of research
conducted by Langgeng, Sajidan, & Prayitno (2017) which shows that the results of the
analysis of national exam data (UN) in the 2009/2010 academic year of public and
private high schools in Surakarta City also still show that the level of achievement of
Graduate Competency Standards (SKL) 4 moss and fern material is low. The difficulty
is motivated by various factors such as learning that has not been contextualized
because it uses lecture and question and answer methods (Guntur, 2015). In addition,
the absence of innovative and creative learning media to assist learning activities
because using conventional and simple learning media such as images is also a factor
in difficulty in understanding the material (Muslimah, Yeni, & Titin, 2020). Therefore, a
problem solution is needed to answer learning difficulties in Pteridophyta material. One
solution to the problem is e-learning media on Pteridophyta material which is expected
to help students understand the material (Nurani, 2016).

The hallmark of Biology learning is contextual learning. According to Suryawati &
Osman (2018) contextual learning can not only improve student understanding but also
skills and attitudes. Contextual learning can be applied to all components of Biology
learning, including learning media. Learning media can be made contextually by utilizing
local potential. Local potential-based learning media is learning media that utilizes the
resources of a region as a learning resource (Situmorang, 2016). Local potential can be
used as a learning resource by analyzing the suitability of resources with Core
Competencies (KI) and Basic Competencies (KD) in the 2013 Curriculum (Annisha,
Ibrohim, & Rochman, 2020). One of the local potentials that can be utilized as a learning
resource for Pteridophyta or fern material is TAHURA (Taman Hutan Raya) KGPAA
Mangkunagoro | as a conservation area in Karanganyar, Central Java. However, the
creation and development of e-learning media must go through a needs analysis to
determine the suitability between the needs of students and teachers with e-learning
media design (Arifuddin & Bahri, 2019).

In order to create the good e-learning media that answer the students and teachers’
need, the researcher can find out the answer by comparing the real condition and the
solution using a questionnaire (Feldman, Monteserin, & Amandi, 2014). The purpose
of this study is to analyze the perceptions of teachers and students towards Pteridophyta
e-learning media, as well as to determine the quality of measurement instruments in
mapping the perceptions of students and teachers using Rasch Analysis. The results of
this study can be used as guidelines in making Pteridophyta e-learning media and
hopefully can improve students' understanding of Pteridophyta material.

2. LITERATURE REVIEW

E-learning, or electronic learning, is defined as the use of electronic technologies to
access educational curriculum outside of a traditional classroom. It can involve various
formats, including online courses, webinars, and digital resources that facilitate learning
through the internet and other digital platforms. A study highlighted that e-learning
serves as a complementary medium in education, particularly during the COVID-19
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pandemic, where it became essential for continuity in learning processes (Hermawan,
2021). By this way, learning activities can be carried out anytime and anywhere
(Hoerudin et al., 2023).

E-learning media refers to the various digital tools and resources used to facilitate
the process of learning and teaching through electronic means. This encompasses a
wide array of formats and technologies that enhance educational experiences, making
them more engaging and accessible. E-learning media includes any digital resource that
supports the educational process. This can range from traditional materials like e-books
and PDFs to more interactive formats such as videos, podcasts, online courses, and
simulations.

An example of e-learning media is a web-based e-learning media. Web-based
learning media refers to digital platforms and tools that facilitate educational processes
through the internet. These media serve as resources for delivering content, engaging
learners, and assessing understanding. The flexibility and accessibility of web-based
learning make it a popular choice among educators and students alike. The benefits of
using this kind of media are can help students access information related to their
syllabus from anywhere, fostering independent learning, and enhance students'
understanding and retention of concepts (Nababan et al., 2023).

Web-based learning media serves as a powerful tool for enhancing educational
experiences across various levels of education. By offering flexible access to resources
and fostering interactive learning environments, these platforms significantly boost
student engagement and achievement. The adaptability of web-based learning allows
educators to tailor content to meet diverse learning styles and needs, making education
more inclusive. As technology continues to evolve, ongoing research will be essential in
optimizing these tools, ensuring they effectively address the changing landscape of
educational demands and enhance the overall learning experience for all students.

3. RESEARCH METHODS

To map the perceptions of teachers and students, this study used a quantitative
approach, namely a survey. The population used in this study were students and
teachers of grade X and grade XI MIPA of SMA Negeri 1 Karanganyar, SMA Negeri 2
Karanganyar, and SMA Negeri Karangpandan with a total number of 2318 students
and 6 teachers. The research sample was determined based on the Krejcie and
Morgan Table with an error rate of 10% (Alwi, 2015). Based on the Krejcie and Morgan
Table, the research samples used in this study were students and teachers of class X
and class XI MIPA SMA Negeri 1 Karanganyar, SMA Negeri 2 Karanganyar, and SMA
Negeri Karangpandan with a total number of 246 students and 6 teachers. The
selection of school samples was carried out by purposive sampling, while the sampling
of students and teachers used proportionate stratified random sampling, so that 41
students were selected from each school.

Quantitative data in the form of student and teacher perceptions were obtained
using a Likert Scale questionnaire instrument consisting of 18 items, Likert Scale with
details of scale 1 (disagree), 2 (disagree), 3 (agree), and 4 (strongly agree). The Likert
Scale questionnaire instrument was made in the form of Google Form and given to
students and teachers. Students' and teachers' perceptions were measured using 5
items of expected condition indicators, 4 items of actual condition indicators, and 9
items of solution indicators. Expected conditions contain questions related to learning
media that can make it easier for students to understand Pteridophyta material,
accessed anywhere, anytime, displaying concrete objects, presenting Pteridophyta
collections from the KGPAA Mangkunegoro | Forest Park, and being able to train
students' science process skills. Meanwhile, the actual condition indicator contains
questions related to the difficulties and obstacles of students in learning Pteridophyta
material during the survey. The solution indicator contains questions related to learning
media such as what students expect, what media platform, how media accessibility,
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what material coverage, and media design layout (students and teachers were given
four alternative web views, namely Bioman Biology: The Fun Place to Learn Biology!,
The Biology Corner, iBiology, and Biology-Art).

Rasch analysis was used to check the quality of the instrument and at the same
time map the perceptions of students and teachers. Rasch fulfills five objective
measurement criteria, namely providing a linear measure with equal intervals,
performing an appropriate estimation process, finding misfit or outliers, overcoming
missing data, and producing replicable or independent measurements of the
parameters under study (Sumintono & Widhiarso, 2013). Rasch analysis will produce
a logit value (log odd ratio). Rasch modeling can be done with the help of Winsteps
version 3.73. The Output Table will display values such as Mean (M) and Standard
Deviation (SD) of the logit value. Values such as Mean (M) and Standard Deviation
(SD) of the logit value can be used to determine the results of the questionnaire answer
analysis. The criteria for logit values are low, medium, and high which can be seen in
Table.

Table 1. Logit Values Criteria

Criteria Logit Value

Low >M+1SD

Middle M+1SD>Logit>M-1SD
High >M-1SD

4. RESULTS AND DISCUSSION

The results of analyzing the quality of instruments with Rasch Modeling produce
various kinds of output tables, namely the Summary Statistic Table. Summary Statistic
Table is used to analyze the instrument in more detail in the form of statistical
summaries and test information functions so that it can assist researchers in making
appropriate, logical, and scientific decisions based on a complete and in-depth
analysis.

A. Results of student questionnaire data analysis
1) Expected Condition

SUMMARY OF 246 MEASURED (EXTREME AND NON-EXTREME) Person

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ  ZSTD  MNSQ  ZSTD |
| _____________________________________________________________________________

| MEAN 12.2 4.0 3.25 1.9 |
| 5.0 1.7 .8 3.25 .75 |
| max. 16.8 1.0 9.86  2.71 |
| MIN. 7.8 1.0 5.85  1.02 1 -1.4 o1 -1.4 |

| REAL RMSE 2.47 TRUE SD 2.11 SEPARATION .85 Person RELIABILITY .42 |
|MODEL RMSE 2.1@ TRUE SD 2.48 SEPARATION 1.18 Person RELIABILITY .58 |
| S.E. OF Person MEAN = .21 |

Person RAW SCORE-TO-MEASURE CORRELATION = .98
CRONBACH ALPHA (KR-28) Person RAW SCORE "TEST" RELIABILITY = .81

Figure 1. Summary Statistic Table of Measured Person

SUMMARY OF 5 MEASURED (MON-EXTREME) Item

| TOTAL MODEL TNFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ  ZSTD  MNSQ  ZSTD |
| |
| MEAN 713.8 245.9 .00 14 97  -1.4 .95 -1.5 |
| s.0 68.5 .8 1.24 20 67 5.7 .68 5.6 |

MAX 758.8 246.9 2.43 14 2.29 9.9 2.29 9.6 |
| MIN 579.0 245.0 81 14 51 6.1 .46 -6.2 |

| REAL RMSE .16 TRUE SD 1.23 SEPARATION 7.90 Item RELIABILITY .98 |
|MODEL RMSE .14 TRUE sD 1.23 SEPARATION 8.86 Item RELIABILITY .99 |
| S.E. OF Item MEAN = .62 |
UMEAN=.0000 USCALE=1.0000

Item RAW SCORE-TO-MEASURE CORRELATION = -1.0@

1220 DATA POINTS. LOG-LIKELIHOOD CHI-SQUARE: 1578.63 with 97@ d.f. p=.@@ee
Global Root-Mean-Square Residual (excluding extreme scores): .4571

Figure 2. Summary Statistic Table of Measured Item
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Based on Figure 1, the results of the analysis of the expected conditions aspect
guestion items resulted in a mean value of 11.8, indicating that the average student
answered in the affirmative to all questions. This is also supported by the resulting
person measure value, which is +2.63 logit. The logit value is the average value of the
tendency of the person or respondent's answer. The resulting logit value shows an
average value of> 0.0 logit, so it can be seen that more people or respondents are
more likely to answer agree on all questions. The resulting Cronbach's Alpha value is
0.81 which indicates that overall there is a sufficient relationship between person and
item.

Based on Figure 2, the resulting person reliability value is 0.11 and the resulting
item reliability value is 0.98. The person reliability value shows that the consistency of
answers from students is weak and the item reliability value shows that the quality of
the items in the reliability aspect of the instrument is excellent.

From the two descriptions above, it can be concluded that students hope that with
the Pteridophyta e-learning media, students can understand the material quickly and
easily. This is in accordance with the results of research conducted by Rahmat,
Mursyida, Rizal, Krismadinata, & Yunus (2019) which states that the latest learning
media can make students understand the material quickly and easily because it has
characteristics such as presenting material in audio and visual form which makes
students faster and easier to remember the material studied. Pteridophyta e-learning
media also allows students to learn the material anywhere and anytime. Internet
accessibility and the development of devices are expected to make students facilitated
to be able to learn Pteridophyta material anywhere and anytime. In addition, students
become closer to the object of learning. Pteridophyta e-learning media is expected to
enable students to at least see the object of learning, namely examples of Pteridophyta
found in TAHURA KGPAA Mangkunagoro | so as to increase student knowledge about
Pteridophyta biodiversity. Furthermore, students can also be more familiar with local
potential-based learning resources. Pteridophyta e-learning media featuring
Pteridophyta found in TAHURA KGPAA Mangkunagoro | has many added values, one
of which can also improve students' science process skills (Sriyati, lvana, & Pryandoko,
2021).

2) Real Condition

SUMMARY OF 246 MEASURED Person

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ  ZSTD MNSQ  ZSTD |
e
| MEAN 14.9 6.0 25 .66 1.82 1 1.e@ 1]
| s.D. 1.4 .0 61 .03 88 1.2 .86 1.2 |
| MAX. 19.9 6.0 1.79 75 6.4 4.2 5.96 4.2 |
| MIN. 9.9 6.0 -2.69 .62 o3 3.7 03 3.7 |
| REAL RMSE .75 TRUE SD .88 SEPARATION  .8@ Person RELIABILITY .@8 |
|MODEL RMSE .66 TRUE SD .80 SEPARATION .80 Person RELIABILITY .@0 |
|

| S.E. OF Person MEAN = .84

Person RAW SCORE-TO-MEASURE CORRELATION = 1.00
CROMBACH ALPHA (KR-28) Person RAW SCORE "TEST" RELIABILITY = .@@

Figure 3. Summary Statistic Table of Measured Person

SUMMARY OF 6 MEASURED Ttem

| TOTAL MODEL INFIT oUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ  ZSTD  MNSQ  ZSTD |
o |
| MEAN 612.5 246.0 .20 .10 .99 3 1.0 2]
| 5.0. 32.2 K] .34 .00 31 3.6 .33 3.8
| MAX. 564.0 246.0 .44 A1 1.42 4.6 1.45 4.8 |
| MIN. 570.8 246.0 -.55 .18 61 -4.8 .88 -5.8 |
e |
| REAL RMSE .11 TRUE SD .32 SEPARATION 2.96 Ttem RELIABILITY .9 |

|MODEL RMSE .18 TRUE SD .32 SEPARATION 3.16 Item RELIABILITY .91 |
| S.E. OF Item MEAN - .15 |
UMEAN=. 0808 USCALE=1.8008

Item RAW SCORE-TO-MEASURE CORRELATION = -1.00

1476 DATA POINTS. LOG-LIKELTHOOD CHI-SQUARE: 2756.19 with 1223 d.f. p=.0008
Global Root-Mean-Square Residual (excluding extreme scores): .6258

Figure 4. Summary Statistic Table of Measured Item
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Based on Figure 3, the results of the analysis of the actual condition aspect question
items resulted in a mean value of 14.9 which indicates that the average student
answered disagree on all questions. This is also supported by the resulting person
measure value of -0.25 logit so that it can be seen that people or respondents are more
or more likely to answer disagree on all questions. The resulting Cronbach's Alpha
value is 0.00 which indicates that overall there is a poor relationship between person
and item.

Based on Figure 4, the resulting person reliability value is 0.00 and the resulting
item reliability value is 0.90. The person reliability value shows that the consistency of
answers from students is weak and the item reliability value shows that the quality of
items in the reliability aspect of the instrument is good.

From the two descriptions above, the picture of Pteridophyta learning in high school
is that there are indications that students have difficulty in understanding Pteridophyta
material. According to Sari, Ritonga, & Gultom (2019) students have difficulty in
understanding Pteridophyta material due to several factors including lack of learning
media, difficulty in understanding school handbooks, too much Latin, learning material
seems abstract, and students have difficulty understanding explanations from
teachers. Students also have limited space and time in learning Pteridophyta material.
Pteridophyta material is structurally included in Plantae material or in other words, the
time allocation to study Pteridophyta material is very limited. During this time, students
stated that they were not brought closer to the object of learning Pteridophyta material.
Students stated that so far, they have used learning media but almost all of them are
only in the form of pictures of Pteridophyta. Students cannot see the learning object
directly. Students tend to only recognize Pteridophyta according to Pteridophyta
pictures. According to Nurmaningsih, Jekti, & Jamaludin (2013) students still find it
difficult to distinguish between the Pteridophyta group and the Spermatophyta group
because students also tend to only recognize the types of Pteridophyta or ferns that
are often found around them. In addition, students are also not introduced to local
potential-based learning resources on Pteridophyta material. Students stated that so
far the learning media used were not made by utilizing local potential-based learning
resources. This statement is not only based on empirical evidence but also theoretical
evidence. Not a single learning media for Pteridophyta material was found that was
developed in online form and there were only about 50% of learning media for
Pteridophyta material that utilized local potential-based learning resources. This fact
further strengthens students' statements that students are not introduced to local
potential-based learning resources for Pteridophyta material. This statement has a
relationship with the expected conditions so that the development of Pteridophyta e-
learning media can help solve the problems that have occurred in Pteridophyta learning
in high school.

3) Solution

SUMMARY OF 246 MEASURED (EXTREME AND NON-EXTREME) Person

| TOTAL MODEL INFIT QUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ  ZSTD  MNSQ  ZSTD |
[ == o

| MEAN 28.8 9.0 3.52  1.85 |
| s.p. 3.3 .8 2.55 .38 |
| max. 36.8 9.0 9.11  1.87 |
| MIN. 18.8 9.0 -2.75 .61 .24 2.8 @3  -2.8 |

| REAL RMSE 1.19 TRUE SD 2.26 SEPARATTION 1.89 Person RELTABILITY .78 |
|MODEL RMSE 1.9 TRUE SD 2.31 SEPARATION 2.12 Person RELIABILITY .82 |
| S.E. OF Person MEAN = .16 |
Person RAW SCORE-TO-MEASURE CORRELATION = .99

CRONBACH ALPHA (KR-28) Person RAW SCORE "TEST" RELIABILITY = .89

Figure 5. Summary Statistic Table of Measured Person
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SUMMARY OF 9 MEASURED (NON-EXTREME) Item

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ ZSTD MNSQ  ZSTD |
e
| MEAN 788.1 246.8 00 18 97 5 .98 -.9 |
| s.0 21.5 .0 72 a1 35 3.8 .47 2.9 |
| mMax 825.0 246.0 1.39 19 1.66 4.5 1.89 4.8 |
| MIN 745.0 246.0 1.26 17 44 5.7 .27 5.7
_____________________________________________________________________________ I
| REAL RMSE .19 TRUE SD .69 SEPARATION 3.58 Ttem RELIABILITY .93 |
|MODEL RMSE .18 TRUE SD .69 SEPARATION 3.79 Ttem RELIABILITY .93 |

| S.E. OF Item MEAN = .25 |

UMEAN=. @008 USCALE=1.0000

Item RAW SCORE-TO-MEASURE CORRELATION = -1.88

2843 DATA POINTS. LOG-LIKELIHOOD CHI-SQUARE: 1785.21 with 1886 d.f. p=.6316
Global Root-Mean-Square Residual (excluding extreme scores): .3598

Figure 6. Summary Statistic Table of Measured Item

Based on Figure 5, the results of the analysis of the solution aspect question items
produce a mean value of 28.2 which indicates that the average student who answers
agrees on all questions. This is also supported by the resulting person measure value
of +3.05 logit. So, it can be seen that more people or respondents or more likely to
answer agree on all questions. The resulting Cronbach's Alpha value is 0.89 which
indicates that overall there is a very good relationship between person and item.

Based on Figure 6, the resulting person reliability value is 0.70 and the resulting
item reliability value is 0.93. The person reliability value shows that the consistency of
answers from students is sufficient and the item reliability value shows that the quality
of the items in the reliability aspect of the instrument is very good.

From the two descriptions above, it can be concluded that students agree with the
design of Pteridophyta e-learning media offered by researchers. Students need
Pteridophyta e-learning media to help understand the material, learn material
anywhere and anytime, bring students closer to learning objects, and introduce
students to local potential-based learning resources. Students also need online-based
learning media or in accordance with the characteristics of e-learning media and need
learning media that can be accessed from various devices without the installation
process or in accordance with the process of using e-learning media. Moreover,
students need learning media that displays illustrations, text, photos, and videos,
stimulates student learning activities, and provides student evaluation materials.

B. Results of student questionnaire data analysis
1) Expected Condition

SUMMARY OF 6 MEASURED (EXTREME AND MON-EXTREME) Person

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ  ZSTD  MNSQ  ZSTD |
| MEAN 13.7 4.8 1.79 .99 |
| s.D. 1.5 8 1.29 .43 |
| MaX. 16.8 4.8 4.15  1.87 |
| MIN. 12.0 4.0 .57 .66 35 -1 .35 -9 |
R |
| REAL RMSE  1.20 TRUE SD .46 SEPARATION .39 Person RELIABILITY .13 |
|MODEL RMSE  1.88 TRUE SD .76 SEPARATION .65 Person RELIABILITY .30 |

| S.E. OF Person MEAN = .58 |

Person RAW SCORE-TO-MEASURE CORRELATION = .98
CRONBACH ALPHA (KR-28) Person RAW SCORE "TEST" RELIABILITY = .13

Figure 7. Summary Statistic Table of Measured Person

SUMMARY OF 4 MEASURED (NON-EXTREME) Item

| TOTAL MODEL INFIT UTFIT |
| SCORE COUNT ~ MEASURE  ERROR MNSQ  ZSTD  MNSQ  ZSTD |
[ =mm o |
| meAn 20.5 6.0 .09 .73 89 [ 95 EN
| 5.D. 1.7 .0 .77 .14 43 7 54 8|
| max. 22.0 6.0 1.06 .87 1.44 9 1.51 9
| M 18.0 6.0 .73 54 46 6 2 -7
[ =mmmm oo oo |
| REAL RMSE .78 TRUE SD .80 SEPARATION .60 Item RELIABILITY .6@

|MODEL RMSE .74 TRUE SD .18 SEPARATION .24 Item RELIABILITY .85

| S.E. OF Ttem MEAN - .44
UMEAN=. 0800 USCALE=1.0800

Ttem RAM SCORE-TO-MEASURE CORRELATION = -.99

20 DATA POINTS. LOG-LIKELIHOOD CHI-SQUARE: 32.71 with 18 d.f. p=.08@3

Global Root-Mean-Square Residual (excluding extreme scores): .6713

Figure 8. Summary Statistic Table of Measured Item
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Based on Figure 6, the results of the analysis of question items in the expected
conditions aspect resulted in a mean value of 13.2, indicating that the average teacher
answered agree on all questions. This is also supported by the resulting person
measure value of +1.32 logit. The logit value is the average value of the tendency of
the person or respondent's answer. The resulting logit value shows an average value
of> 0.0 logit, so it can be seen that more people or respondents are more likely to
answer agree on all questions. The resulting Cronbach's Alpha value is 0.13 which
indicates that overall there is a poor relationship between person and item.

Based on Figure 7, the resulting person reliability value is 0.00 and the resulting
item reliability value is also 0.00. The person reliability value shows that the consistency
of the teachers' answers is weak and the item reliability value shows that the quality of
the items in the reliability aspect of the instrument is also weak.

From the two descriptions above, it can be concluded that teachers really hope that
with the e-learning media Pteridophyta, teachers can explain the material quickly and
easily. One of the advantages of modern learning media is that it allows teachers to
visualize material so that it can be better understood by students (Astuti et al., 2017).
Pteridophyta e-learning media can also be used to teach material anywhere and
anytime. Teachers can add learning materials, add learning evaluations, and even
communicate with students through Pteridophyta e-learning media. All of that can be
done as long as the teacher is connected to the internet. In addition, Pteridophyta e-
learning media can bring students closer to the learning object. Not always the teacher
must bring students to the object of learning but the teacher can also bring the object
of learning into the classroom. According to Maulana, Suryani, & Asrowi (2019), the
use of technology to display learning objects can improve contextual learning. More
than that, e-learning media for Pteridophyta material can introduce students to local
potential-based learning resources. Now teachers are required not only to develop
learning models but also learning media. According to Mumpuni, Susilo, & Rohman
(2013), local potential-based learning resources can improve students' science literacy.

2) Real Condition

SUMMARY OF 6 MEASURED Person

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT ~ MEASURE  ERROR MNSQ  ZSTD  MNSQ  ZSTD |
R R |
| MEAN 16.3 6.0 75 .78 9% -1 .95 1]
| s.0. .9 .8 57 .04 6@ 1.2 .62 1.8 |
| MAX. 18.0 6.0 1.79 .86 192 1.5 2.87 1.5 |
| MIN. 15.0 6.0 03 .75 19 -1.8 .17 -1.4 |
o |
| REAL RMSE .86 TRUE SD .00 SEPARATION .8@ Person RELTABILITY .60 |
|MODEL RMSE .78 TRUE SD .00 SEPARATION .88 Person RELTABILITY .00 |

| S.E. OF Person MEAN = .26

Person RAW SCORE-TO-MEASURE CORRELATION = 1.0@
CRONBACH ALPHA (KR-28) Person RAW SCORE "TEST" RELIABILITY = .08

Figure 9. Summary Statistic Table of Measured Person

SUMMARY OF & MEASURED Item

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ  ZSTD  MNSQ  ZSTD |
[ S
| MEAN 16.3 6.0 08 .30 94 .1 .95 1]
| s.o. 4.3 .0 3.25 .13 27 7 .38 7
| mMax. 22.0 6.0 3.49 .99 1.45 1.8 1.42 1.8 |
| MIN. 11.8 6.0 -4.67 .65 61 -1.1 .55 -1.1 |
| REAL RMSE .83 TRUE SD  3.14 SEPARATION 3.77 Item RELIABILITY .93 |
|MODEL RMSE .81 TRUE SD  3.15 SEPARATION 3.87 Item RELIABILITY .94 |

| S.E. OF Ttem MEAN = 1.45 |
UMEAN=.@800 USCALE=1.@8000

Item RAW SCORE-TO-MEASURE CORRELATION = -.98

36 DATA POINTS. LOG-LIKELIHOOD CHI-SQUARE: 5€.75 with 23 d.f. p=.0007

Global Root-Mean-Square Residual (excluding extreme scores): .5214

Figure 10. Summary Statistic Table of Measured Item
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Based on Figure 9, the results of the analysis of the actual condition aspect question
items resulted in a mean value of 16.3 which indicates that the average teacher
answers agree on all questions. This is also supported by the resulting person measure
value of +0.75 logit so that it can be seen that more people or respondents are more
likely to answer agree on all questions. The resulting Cronbach's Alpha value is 0.00
which indicates that overall there is a poor relationship between person and item.

Based on Figure 10, the resulting person reliability value is 0.00 and the resulting
item reliability value is 0.93. The person reliability value shows that the consistency of
answers from students is weak and the item reliability value shows that the quality of
the items in the reliability aspect of the instrument is very good.

From the two descriptions above, the description of Pteridophyta learning in high
school is that there are indications that teachers have difficulty in explaining
Pteridophyta material. One example is that teachers still use the lecture method which
is not in accordance with the characteristics of science learning (Aprilia, 2011).
Teachers also have limited space and time in explaining Pteridophyta material (Roziaty
et al., 2016). The large amount of material and the inadequate presence of
Pteridophyta around the school add to the limitations of place and time in explaining
Pteridophyta material. So far, teachers stated that they have brought students closer
to the learning objects of Pteridophyta material. In addition, teachers have also
introduced students to local potential-based learning resources on Pteridophyta
material. If this statement is associated with the results of the student questionnaire
analysis, then there is a significant difference between the opinions of students and
teachers regarding learning objects and learning resources. One of the conditions that
may occur in the field is that teachers feel that they have brought students closer to
learning objects and introduced students to learning resources, but students have not
felt the learning experience during learning Pteridophyta material. According to the
teacher needs questionnaire, so far, the teacher has used learning media but only in
the form of Pteridophyta pictures. The statement is positively correlated with the
students' statement that the learning media used so far in learning Pteridophyta is
Pteridophyta pictures. Teachers have not used other learning media, especially e-
learning media.

SUMMARY OF 6 MEASURED (EXTREME AND NON-EXTREME) Person
| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE  ERROR MNSQ  ZSTD  MNSQ  ZSTD |
| MEAN 32.2 9.0 8.64  1.31 |
| s.n. 3.9 .8 5.15 .49 |
| max. 36.0 9.0 13.92  1.86 |
| MIN. 27.@ 9.8 1.97 .69 .e9 ] 6 8 |

| REAL RMSE 1.41 TRUE SD 4.96 SEPARATION 3.53 Person RELIABILITY .93 |
|MODEL RMSE  1.4@ TRUE SD 4.96 SEPARATION 3.54 Person RELIABILITY .93 |
| S.E. OF Person MEAN = 2.31 |

Person RAW SCORE-TO-MEASURE CORRELATION = 1.0
CRONBACH ALPHA (KR-2@) Person RAW SCORE "TEST" RELIABILITY = .92

Figure 11. Summary Statistic Table of Measured Person

SUMMARY OF 9 MEASURED (NON-EXTREME) Item

| TOTAL MODEL INFIT OQUTFIT |

| SCORE COUNT MEASURE ERROR MNSQ ZSTD MNSQ  ZSTD |
N ————— |
| MEAN 21.4 6.0 .ee 1.87 .43 4 .29 -4
| s.p. 1.3 .8 3.77 .74 .44 5 .29 .5
| Max. 23.@ 6.2 5.29 2.66 1.12 5 84 4|
| MIN. 19.@ 6.8 5.87 .68 .86 8 .84 -9

| REAL RMSE  2.81 TRUE SD 3.19 SEPARATION 1.59 TItem RELIABILITY .72 |
|MODEL RMSE 2.81 TRUE SD 3.19 SEPARATION 1.59 Item RELIABILITY .72 |
| S.E. OF Item MEAN = 1.33 |
UMEAN=.@88@ USCALE=1.0008

TItem RAW SCORE-TO-MEASURE CORRELATION = -.96

36 DATA POINTS. LOG-LIKELIHOOD CHI-SQUARE: 14.36 with 22 d.f. p=.8882

Global Root-Mean-Square Residual (excluding extreme scores): .3354

Figure 12. Summary Statistic Table of Measured Person
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Based on Figure 11, the results of the analysis of the solution aspect question items
produce a mean value of 30.3 which indicates that the average teacher who answers
agrees on all questions. This is also supported by the resulting person measure value
which is quite high, namely +9.00 logit. So, it can be seen that more people or
respondents or more likely to answer agree on all questions. The resulting Cronbach's
Alpha value is 0.92 which indicates that overall there is a very good relationship
between person and item.

Based on Figure 12, the resulting person reliability value is 0.94 and the resulting
item reliability value is 0.72. The person reliability value shows that the consistency of
answers from teachers is very good and the item reliability value shows that the quality
of the items in the reliability aspect of the instrument is sufficient.

From those descriptions above, it can be concluded that teachers agree with the
design of Pteridophyta e-learning media offered by researchers. Teachers need
Pteridophyta e-learning media to help explain the material, teach material anywhere
and anytime, bring students closer to learning objects, and introduce students to local
potential-based learning resources. Teachers also need online-based learning media
or in accordance with the characteristics of e-learning media and need learning media
that can be accessed from various devices without the installation process or in
accordance with the process of using e-learning learning media. Moreover, teachers
need learning media that displays illustrations, texts, photos, and videos, stimulates
student learning activities, and provides evaluation materials as a benchmark for
student understanding.

Based on the two results of the analysis of the two research objects above, it can
be seen that students and teachers need e-learning media that can help students
understand Pteridophyta material quickly and easily, help students learn Pteridophyta
material anywhere and anytime, bring students closer to learning objects in
Pteridophyta material with examples of Pteridophyta plant biodiversity in their natural
habitat, and introduce students to local potential-based learning resources. One of the
local potentials that can be utilized is TAHURA KGPAA Mangkunagoro |, Karanganyar,
Central Java.

Students and teachers need e-learning media that not only displays images of
Pteridophyta plants, but also illustrations of the growth and development of
Pteridophyta plants, text explaining Pteridophyta material, and videos of the
metagenesis process of Pteridophyta plants. Students and teachers need learning
media that provide experiences with independent and simple practicum designs on
Pteridophyta material. One of the independent and simple practicum designs on
Pteridophyta material is the practicum of making dry herbarium of ferns or Pteridophyta
by utilizing ferns or Pteridophyta that can be found in the surrounding environment.
Students and teachers also need learning media that provide evaluation questions to
measure students' abilities on Pteridophyta material. According to the results of the
analysis above, e-learning media is expected to train creative thinking skills. One way
to train creative thinking skills is by conducting a project-based learning process. This
is in accordance with the previous point which states that students and teachers need
e-learning media that provides experience with practicum or project design on
Pteridophyta material.

An example of e-learning media that can be made is website-based e-learning
media. Web-based e-learning media can be used to learn Pteridophyta material quickly
and easily anywhere and anytime. The contextuality of the material can be fulfilled by
utilizing local potential, namely TAHURA KGPAA Mangkunagoro | as a learning
resource. Students can do practicum by following the practicum guide provided on the
website. Students can also measure their ability by trying to answer evaluation
guestions provided on the website. Web-based e-learning media answers the needs
of students and teachers for innovative and creative learning media for Pteridophyta
material in the 21st century. Based on examples of biology learning web designs shown
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to students and teachers, students are more likely to choose The Biology Corner
website design because it is more complete in terms of features, specifications, and
images. While teachers prefer Bioman Biology website design: The Fun Place to Learn
Biology! The website design developed adopts The Biology Corner website design
because the use of learning media is more student-centered and not teacher-centered.
In further research, the development of Pteridophyta e-learning media will be carried
out until the effectiveness test stage to improve students' understanding of
Pteridophyta material.

CONCLUSION

Based on the results of the research, students and teachers consider that
Pteridophyta material is difficult to understand because learning so far is only based
on textbooks. So, the existence of e-learning media is needed. The desired and
preferred e-learning media are those that can display complete specifications, features
and images that represent Pteridophyta objects, and have a platform that can be
accessed through gadgets owned by students. Students and teachers also consider
that e-learning media is expected to make it easier for them to learn materials and
concepts, as well as train skills in the application of the science process. Based on the
results of the mapping of student and teacher perceptions of Pteridophyta e-learning
media and learning, it is necessary to develop website-based media that can connect
students and teachers with concrete objects of material, and can be used flexibly
through internet access.
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