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Abstract 

 

The limitations of direct observation-based learning media often hinder 

the development of prospective teachers' identification skills. This study 

aims to develop students' identification skills in Allexium Pteridophyta, 

Bryophyta, and Spermatophyta. This developmental research uses the 

Borg and Gall research model. Data collection uses observation and 

interview sheets, questionnaires, and post-test questions on students' 

identification skills. The sampling technique was convenience sampling, 

with a population of 56 prospective teachers. The study found that the 

Allexium media was declared valid by experts using STEM 

improvements as a reference, and the media was equipped with original 

plant parts. The results of the practicality test based on responses from 

lecturers and students showed that Allexium was rated practical, with an 

average score of 90%. The results of the trial of use using the t-test 

showed that the Sig. (2 tailed) value < α (0.05), then Ha was accepted. 

This shows that the use of real plant parts in Allexium media is effective 

for students' identification skills. In further research, it is expected that 

the addition of plant collections and analysis of the application of 

question cards can be carried out so that its effectiveness in supporting 

the completeness of Allexium can be determined. 

 

Keywords: Allexium, Herbarium, Plant Identification, Learning Media, 

Identification Skills. 

 

Pengembangan Allexium Pteridophyta, Bryophyta, dan 

Spermatophyta untuk Mengembangkan Keterampilan                      

Identifikasi Mahasiswa  
 

Abstrak 

 

Keterbatasan media pembelajaran berbasis observasi langsung seringkali 

menghambat perkembangan keterampilan identifikasi calon guru. 

Penelitian ini bertujuan untuk mengembangkan keterampilan identifikasi 

siswa pada tumbuhan Allexium Pteridophyta, Bryophyta, dan 

Spermatophyta. Penelitian pengembangan ini menggunakan model 

penelitian Borg dan Gall. Pengumpulan data menggunakan instrumen 

lembar observasi dan wawancara, lembar angket, serta soal post-test 

keterampilan identifikasi mahasiswa. Teknik pengambilan sampel adalah 
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convenience sampling, dengan populasi sejumlah 56 mahasiswa. 

Penelitian ini menemukan bahwa media Allexium dinyatakan valid oleh 

para ahli dengan menggunakan perbaikan STEM sebagai referensi, dan 

media tersebut dilengkapi dengan bagian tanaman asli. Hasil uji 

praktikalitas berdasarkan tanggapan dosen dan mahasiswa menunjukkan 

bahwa Allexium dinilai praktis dengan nilai rata-rata 90%. Hasil uji coba 

pemakaian menggunakan uji-t yang menunjukkan bahwa nilai Sig.(2 

tailed) < α (0,05), maka Ha diterima. Hal ini menunjukkan penggunaan 

real bagian tumbuhan dalam media Allexium efektif terhadap 

keterampilan identifikasi mahasiswa. Pada penelitian selanjutnya 

diharapkan penambahan koleksi tumbuhan serta analisa penerapan kartu 

soal sehingga dapat mengetahui keefektifannya dalam mendukung 

kelengkapan Allexium. 

 

Kata kunci: Allexium, Herbarium, Identifikasi Tumbuhan, Media 

Pembelajaran, Keterampilan Identifikasi. 

 

 

INTRODUCTION 

Basic skills, such as identification skills, play a crucial role in science education 

at the university level. These skills enable students to observe, analyze, and understand 

natural phenomena systematically, which is the core of the scientific process (Liunokas, 

2020). The identification approach trains students to develop these abilities. Mastering 

identification skills allows students to enhance their critical and analytical thinking, 

exploration, communication, and cooperation, which are essential for deeply exploring 

scientific concepts (Goldin, 2014). Plants are one of the learning objects that require 

identification skills due to their diverse variations. Identification skills are essential for 

recognizing plant morphology, utilizing determination keys, and applying mnemonic 

techniques for effective classification and understanding of plant taxonomy 

(Kusumawardani et al., 2019). Students tend to classify plants using online resources 

without engaging in analysis and identification processes (Manzura & Kizi, 2024). 

Research by Nurmilawati & Rahmawati (2018) indicates that most students rely solely 

on the internet for plant identification and classification, rather than referring to books. 

Students' plant identification skills remain very limited (Susilaswati & Sugandi, 2019), 

thus indicating the need for more intensive practice to develop these skills through direct 

observation. (Pliushch, 2022).  

Preliminary research on the Structure and Function of Plants (SPT) course in the 

Science Education Program at IAIN Kudus indicates that 24% of students have low 



 

 

 

 

Sulasfiana A R, Tri Pujiati, Muhayadah A, ….dkk / Phenomenon Vol. 14, No. 2, Oktober 2024 

 

234 
Universitas Islam Negeri Sunan Kudus  ©2024 Universitas Islam Negeri Walisongo 

Email: sulasfiana@uinkudus.ac.id ISSN: 2088-7868, e-ISSN 2502–5708 

 

 

identification skills, 67% fall into the moderate category, and the remaining students 

demonstrate high identification skills. In this course, students observe and identify plants 

in the surrounding environment of IAIN Kudus, which offers limited variation. 

Enhancing students' plant identification skills can be achieved through the use of learning 

media such as herbariums (Borosova et al., 2024). A herbarium is a collection of dried 

plant species accompanied by their identification details (Nurwanti, 2020). It provides a 

tangible representation of plants, allowing students to observe real plant specimens rather 

than relying on illustrations or visual images. The use of herbarium media in the learning 

process can enhance students' academic performance in both emotional and psychomotor 

aspects (Saadillah et al., 2025). The use of herbarium media in education has been 

explored in previous studies. Research by Handayani et al., (2016) found that student 

learning outcomes were significantly better when using herbarium media compared to 

picture-based media. The implementation of a herbarium book in the Higher Plant 

Structure course was considered practical, and student learning outcomes were deemed 

satisfactory (Dikrullah et al., 2018). Further studies indicate that students showed great 

interest in herbarium books as learning media, as evidenced by their increased motivation. 

Herbarium books were found to be practical and helpful in studying leaf morphology 

(Dahlia, 2020). However, these studies also highlight that existing herbarium 

development is still limited to a few plant specimen types. 

Similar findings were observed in the environment of IAIN Kudus. The 

observations revealed that the available herbarium collection is still limited, with low 

plant diversity, predominantly consisting of species from the division Pteridophyta. 

Additionally, the existing herbariums are either mounted on walls or stored merely as 

collections, rather than being actively utilized as learning media. These limitations 

prevent the current herbarium from fully meeting the needs of an effective educational 

resource. The development of a more comprehensive and flexible herbarium is necessary 

to enhance students' identification skills. In terms of completeness, this development can 

be achieved by adding various components that support the effectiveness of learning 

media (Ediyani et al., 2020). The flexible aspect of herbarium media development can be 

achieved by incorporating detachable sheets, allowing specimens to be observed either 

collectively or alternately. Additionally, flexible learning media can support active 
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learning among students (Sangiuliano et al., 2023). 

The novelty of this research lies in the development of Allexium, a flexible and 

detachable herbarium-based learning medium that integrates identification components, 

including a determination key, student worksheets (LKM), and question cards. Unlike 

previous herbarium media that serve merely as collections or static references (Figueira 

& Lages, 2019; Flannery, 2015), Allexium allows direct interaction with specimens 

individually or collaboratively, making it explicitly designed to enhance students’ plant 

identification skills. The development of Allexium offers advantages over conventional 

herbaria because it is comprehensive and flexible, allowing its use both individually and 

collaboratively in plant identification learning. Allexium contains real preserved plant 

specimens, LKM, determination keys, and question cards, which help students practice 

recognizing morphological traits and systematically classifying plants. Previous research 

has shown that the use of real herbarium media can improve students’ learning outcomes 

and identification skills compared to picture-based media  (Dikrullah et al., 2018; 

Handayani et al., 2016). Furthermore, flexible and interactive learning media have been 

found to enhance student engagement and observation skills when examining biological 

objects  (Ediyani et al., 2020; Sangiuliano et al., 2023). However, no study has developed 

a flexible herbarium equipped with identification components like Allexium, particularly 

in the context of higher education plant structure and function courses. Therefore, the 

development of Allexium for Pteridophyta, Bryophyta, and Spermatophyta needs to be 

carried out. This study aims to (1) develop Allexium as an innovative learning medium 

for plant identification, and (2) analyze the effectiveness of Allexium in improving 

students’ plant identification skills. 

 

RESEARCH METHOD 

This study employed Research and Development (R&D) using the Borg and Gall 

model, which consists of ten stages (Sugiyono, 2010). Due to time and resource 

constraints, only eight simplified stages were implemented, adjusted to the research 

context (Hasyim, 2016). The research steps based on the Borg and Gall development 

model used in this study are illustrated in Figure 1. The research followed eight stages. 

The first stage, Potential and Problem Identification, involved field analysis to identify 
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needs and existing issues. This step guided the selection of suitable learning media (Haq 

& Raida, 2023). The Data Collection stage gathered supporting information to ensure that 

the development of Allexium was based on relevant educational needs. 

 

Figure 1. Flowchart of the Allexium Development Research 

In the Design stage, Allexium Pteridophyta, Bryophyta, and Spermatophyta were 

developed as learning tools to enhance students’ identification skills. The development 

was aligned with educational media criteria such as goal alignment, usability, and 

effectiveness (Sutiah, 2018), and tailored to plant identification skill indicators shown in 

Table 1. In development research, learning media are considered feasible when they meet 

three criteria: validity through expert judgment, practicality based on user responses, and 

effectiveness in improving learning outcomes (Andriyani et al., 2024; Rahmawati et al., 

2024). 

Table 1. Indicators of Plant Identification Skills (Liunokas, 2020) 

No Aspect Indicator 

1 Identifying plants  Understanding the characteristics of plants 

 Recognizing plants based on observed characteristics 

2 Identifying similarities 

and differences among 

plants 

 Identifying similarities and differences based on observed 

characteristics 

 Comparing similarities and differences using identification media 

3 Formulating plant 

classification 

 Ability to use a determination key 

 Ability to formulate plant classification using a determination key 

4 Determining scientific 

names 

 Ability to formulate the scientific name of a plant based on its 

classification 

 Ability to write the scientific name using correct formatting 

 

The Validation stage consisted of expert reviews by one biology lecturer from 

UIN Walisongo Semarang and two lecturers from IAIN Kudus. Assessments were 

conducted using a 4-point Likert scale, and results were categorized as very good (85.01–
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100%), good (70.01–85.00%), fair (50.01–70.00%), or poor (below 50%). 

The Product Trial involved feedback from three lecturers and 15 Science 

Education students at IAIN Kudus using a 5-point Likert scale questionnaire. The 

Implementation Trial tested the effectiveness of Allexium in the Structure and Function 

of Plants (SPT) course in September 2023. The study adopted a posttest-only control 

design with third-semester students from the Science Education Department. Class A (28 

students) served as the control group, while Class B (28 students) was the experimental 

group. A post-test on plant identification skills was administered, and data were analyzed 

using an Independent T-test to determine significant differences between the two groups. 

A significance value of Sig. (2-tailed) < 0.05 indicated that Allexium effectively 

improved students’ plant identification skills. 

 

RESULTS AND DISCUSSION 

The development of Allexium Pteridophyta, Bryophyta, and Spermatophyta to 

enhance students' identification skills was carried out through eight stages of the Borg 

and Gall model. Problem identification was conducted through observations in the SPT 

course for Science Education (Tadris IPA) students at IAIN Kudus. The results showed 

that 24% of students had low identification skills, 67% moderate, and 9% high. This 

limitation was influenced by the low diversity of plant species around the campus and the 

minimal herbarium collection, which consisted mainly of Pteridophyta specimens. The 

existing herbariums were mostly mounted or stored as collections rather than used 

actively as learning media  (Syamsiah et al., 2020) 

These findings indicate that students' identification skills are constrained by the 

lack of varied and functional herbarium media. In plant-based courses like SPT, learning 

is more effective when students directly observe real plants (Kirchoff et al., 2014; 

Salamah et al., 2023). Therefore, there is potential to develop a more diverse and 

functional herbarium to support identification skill development. The next stage was data 

collection, which involved selecting plant species suitable as herbarium specimens. The 

researcher collaborated with Tadris IPA students during the herbarium preparation 

process. This direct involvement encouraged active learning and engagement, enabling 

students to apply their knowledge and strengthen their understanding of plant structure 
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and classification (Adriati & Rooroh, 2024; Saepudin Kanda & Rustini, 2024) 

After identifying the problem, the researchers developed Allexium, a detachable 

herbarium album containing Pteridophyta, Bryophyta, and Spermatophyta specimens as 

an innovative learning medium to strengthen students’ identification skills. 

The design process followed the Borg & Gall development model and consisted of five 

stages that illustrated in Figure 2.  

 

Figure 2. Stages of Allexium Development. 

Each herbarium sheet includes specimen identity, taxonomy, morphological 

characteristics, habitat, and benefits, serving as an identification reference (Ali et al., 

2024). The determination key is equipped with illustrative images to support observation 

and improve recognition accuracy (Kemijan, 2018). During evaluation, specimen 

descriptions are concealed, requiring students to identify the plants independently using 

the key and worksheets. 

The design validation aimed to determine the feasibility of Allexium as 

instructional media through two stages of expert review: media validation and content 

validation. Media validation focused on evaluating the cover design and content layout, 

while content validation assessed the accuracy, clarity, and relevance of the material. 

Each validation involved three experts using a structured questionnaire. The results are 

presented in Table 2. 

Table 2. Validation Results by Media and Content Experts 

Validator Type Focus of Assessment 
Average 

Score 
Category 

Media Experts (n = 3) Cover design, layout, readability 91% Very 

Feasible 

Content Experts (n = 3) Accuracy, presentation, language 

clarity 

94% Very 

Feasible 
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The validation results show that media experts rated Allexium at 91%, indicating 

that the visual structure (cover design, color consistency, layout) is suitable and ready for 

implementation. This supports the idea that aesthetic and well-designed learning media 

can increase students’ motivation and engagement  (Dewi & Raida, 2022; Hazmi & 

Kurnia, 2022). Meanwhile, content experts rated Allexium at 94%, indicating strong 

accuracy and relevance of content. These results show that Allexium fulfills the criteria 

of effectiveness, efficiency, relevance, and productivity as stated by (Sutiah, 2018), and 

aligns with instructional media principles that support competency achievement (Fadilah 

et al., 2024; Liu et al., 2020; Lubis et al., 2023). 

After scoring, experts provided qualitative suggestions to improve product 

quality. Feedback from media experts indicated visual and usability adjustments, as 

shown in Table 3. 

Table 3. Media Experts' Revision Input and Improvements 

No Display Before Revision Display After Revision 

1 

  
Text on the album cover was cut off 

 

Text on the album cover is displayed in a 

single line 

2 
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No Display Before Revision Display After Revision 

 Bullets in the worksheets were 

cartoon animations 

 Student identity column was 

included 

 Bullets in the worksheets have been 

replaced with plant symbols 

 Student identity column has been 

removed 

 

Content experts also provided academic corrections regarding scientific accuracy 

and completeness of taxonomy elements, as presented in Table 4. 

Table 4. Content Experts' Revision Input and Improvements 

No Display Before Revision Display After Revision 
1 

 
 

  
Duplicate number 10 Number 10 is no longer duplicated 

2 

  

Family and genus not listed, scientific name 

incorrect, and description too brief 

Family and genus included, scientific name 

corrected, and description completed 

 

Tabel 4 shows that the implemented revisions improve scientific accuracy, clarity, and 
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usability. Through validation and revision, Allexium now integrates herbarium 

specimens, plant descriptions, determination keys, worksheets, and question cards into a 

flexible album format that enables students to actively analyze plant morphology. This 

encourages active learning and facilitates identification skill development  (Rahmawati 

et al., 2024). Thus, Allexium is declared valid, feasible, and ready for field testing. 

After the revision stage, Allexium underwent a product trial involving lecturers 

and students of the Tadris IPA program at IAIN Kudus. The aim of this stage was to 

evaluate its practicality and acceptance based on user experience. The lecturers' average 

score of 89% indicates that Allexium is very good and feasible for classroom use. 

Lecturers highlighted that Allexium is complete, flexible, and easy to understand, making 

it suitable for plant taxonomy–based courses. Students were also asked to evaluate the 

practicality and attractiveness of Allexium. Their responses are presented in Table 5. 

Table 5. Student Responses to Allexium 

No Aspect Evaluated (Summary of 14 Statements) Average Score 

1 Ease and flexibility of using Allexium (clarity of guide, 

complete specimens, readable descriptions, detachable) 

93–99% 

2 Attractiveness (novel medium, curiosity-triggering cover, 

completeness of herbarium, identification support) 

89–100% 

3 Overall Average 94% (Very 

Good) 

Table 5 shows that students responded very positively, giving Allexium an average score 

of 94%, categorized as very good. They reported that Allexium is easy to use individually 

or collaboratively, enables observation of real plant specimens, increases motivation 

because the medium is novel and visually interesting. Prospective teachers recommended 

increasing the contrast of the cover text for better readability. Based on this feedback, 

minor revisions were made to the cover design and user guide before moving on to 

classroom implementation trials. Students responded very positively, giving Allexium an 

average score of 94%, categorized as very good. They reported that Allexium is easy to 

use individually or collaboratively, enables observation of real plant specimens, increases 

motivation because the medium is novel and visually interesting. Using real herbarium 

specimens encourages engagement and strengthens conceptual understanding (Asadulloh 

et al., 2024; Hasanah et al., 2024; Jablonski, 2023). The flexibility of the detachable 
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album format also supports different learning modes—whole-class, group, or individual 

activities. This finding aligns of Kholid & Darmawan (2023) and Age et al., (2024), who 

state that comprehensive and attractive learning media enhance student motivation and 

involvement. 

During three learning sessions, students in the experimental class used Allexium 

to observe herbarium specimens (bryophytes, pteridophytes, and seed plants). Allexium’s 

detachable structure allowed every student to access and manipulate herbarium sheets, 

enabling active participation and collaboration. This finding supports Sangiuliano et al. 

(2023) and Cortes (2020), who stated that flexible learning media encourage active 

learning and increase student engagement. 

Prospective teachers performed identification tasks using the revised worksheets 

that contains clear instructions, morphological observation tables, and a determination 

key (Figure 3). The improvement in worksheets design increased clarity and guided 

students sequentially through the identification process. According to Rey et al. (2019), 

learning materials with coherent instructions enhance student focus and information 

retention. Furthermore, the use of a determination key promotes analytical thinking and 

taxonomy classification skills, which supports scientific literacy development (Howe et 

al., 2025). 

     

Figure 3. Revised worksheets containing a determination key for herbarium 

identification 
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Figure 3 shows that Students then identified plant specimens using Allexium in small 

groups. All students were actively involved no passive participants were observed (Figure 

4). This aligns with Raida & Jamaludin (2020), who reported that worksheets-based 

learning increases student engagement through active learning activities. 

 

Figure 4. Students identifying plant specimens using Allexium during the 

implementation trial 

Figure 4 shows that after completing observation and identification, prospective 

teachers classified plant taxonomy, characteristics, and scientific names using 

information provided in Allexium. This process strengthened scientific literacy related to 

biodiversity and plant structure. Learning through direct observation fosters deeper 

conceptual understanding and conservation awareness (Buck et al., 2019; Finger et al., 

2022).  

A post-test was used to compare identification skills between the two classes. The 

experimental class obtained a higher average score (88.19) than the control class (76.81), 

indicating better plant identification performance.  

Table 8. Independent T-test Result 

 Levene's Test  t-test    

 F Sig. T df Sig. (2-tailed)  

Score Equal variances assumed 1.287 .262 -5.968 52 .000 

 Equal variances not assumed   -5.968 47.461 .000 

 

Table 8 shows that these findings are consistent with inquiry-based learning 

theory, where real observation and direct interaction with learning objects enhance 

conceptual mastery (Krosnick & Moore, 2025). Students successfully met identification 

indicators—identifying similarities and differences, classifying plants, and determining 

scientific names—supporting prior studies that comprehensive learning media accelerate 
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competency achievement (Haq & Raida, 2023; Nasution et al., 2024; Puspita & Raida, 

2021). Although question cards are included as evaluation tools in Allexium, time 

limitations prevented their use during implementation. Therefore, the implementation 

trial confirms that Allexium is effective, flexible, and enables authentic inquiry, making 

it appropriate for improving plant identification skills in the SPT course. 

After the implementation and discussion stages, final revisions were made to 

improve the readability and usability of Allexium. Feedback from classroom use led to 

revisions in three aspects: (1) enhancing color contrast on the cover, (2) clarifying the 

user guide, and (3) refining the determination key layout. The final version of Allexium—

showing the cover, usage guide, and herbarium specimen display—can be seen in Figure 

5. 

 
Figure 5. Final Design of Allexium (cover, usage guide, and herbarium display) 

 As shown in Figure 5, the revised cover features improved color contrast and a 

more balanced visual composition. Enhancing visual clarity aligns with multimedia 

learning principles, which emphasize readability and visual focus to reduce cognitive 

overload (Mayer & Fiorella, 2021). The user guide provides clear instructions and 

explains the components of Allexium—herbarium specimens, identification keys, 

worksheets, and question cards—supporting student autonomy and aligning with learner-

centered media design (Wong, 2021). The herbarium layout allows students to observe 

complete plant structures (roots, stems, and leaves), enabling accurate identification and 

classification, consistent with observation-based inquiry learning (Raida & Jamaludin, 

2020). Overall, the final version of Allexium demonstrates improved readability, 
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completeness, and usability, ensuring that the media effectively supports plant 

identification activities. Therefore, based on validation, practicality testing, 

implementation results, and final revisions, Allexium is declared feasible, practical, and 

effective as a plant identification learning media. 

CONCLUSION 

This study successfully developed Allexium, a flexible herbarium-based learning 

medium designed to enhance students’ plant identification skills. The feasibility test 

results indicated that Allexium was highly feasible for use, with an average feasibility 

rating of 91% from media experts and 94% from content experts. Product trials involving 

lecturers and students also showed very good responses, with lecturers giving a 89% 

rating and students giving a 94% rating. Furthermore, the implementation trial using a 

paired t-test showed that the Sig. (2-tailed) value was < α (0.05), leading to the acceptance 

of Ha. These results demonstrate that Allexium is both feasible and effective as a learning 

medium for improving students’ plant identification skills. Further research is needed to 

expand the collection of Pteridophyta and Bryophyta specimens in Allexium, allowing 

students to develop their scientific literacy regarding the structure, function, and benefits 

of these plants. Additionally, it is essential to analyze the implementation of question 

cards during the evaluation or response stage to determine their effectiveness in 

enhancing the completeness and functionality of Allexium as a learning tool. 
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