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Many pre-service teachers in Teacher Professional Education (PPG) 

programs lack the competence to develop effective teaching materials 

aligned with curriculum goals. Understanding by Design (UbD) offers 

a structured approach to support this development through backward 

design. This study employed a quantitative research design using 

purposive sampling to select 116 PPG students as respondents. Data 

were collected via an online questionnaire distributed through Google 

Forms. The collected data were analyzed using descriptive statistical 

methods. Findings reveal that UbD effectively supports the 

development of Subject Specific Pedagogy (SSP) through its three core 

stages: identifying desired learning outcomes, designing appropriate 

assessments and tasks, and planning targeted learning activities. 

Respondents demonstrated increased competence in aligning 

instructional strategies with learning objectives through this 

framework. The results suggest that UbD provides a practical model for 

guiding teachers in curriculum-aligned material development. The 

structured approach helps educators better understand learning goals 

and translate them into classroom practice. UbD is an effective 

framework for improving PPG students’ mastery of Subject Specific 

Pedagogy. It is recommended that teacher training programs integrate 

UbD principles into their instructional models. Teachers are also 

encouraged to continuously refine their teaching strategies in line with 

evolving curriculum demands. 
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1. INTRODUCTION 

Education is one way to improve the quality of human resources. The goal of education is to 

create a nation that is capable, pious, highly knowledgeable, and has a broad friendship perspective, 

achieved through a series of activities arranged in the curriculum. The curriculum has developed over 

time to adjust education policies to the needs of the times so that national education goals can be 

achieved. Curriculum development directs the current curriculum to the expected educational goals 

because of various positive influences that come from outside or from within, with the hope that 

students can face their future well (Rosnaeni, 2022). This curriculum development needs to be 

supported by design in the learning process, one of which is the learning design approach, namely 

Understanding by Design (UbD). The completeness of the learning materials used includes students 

worksheet, teaching materials, learning media, and assessment tools (Natala, et al., 2023).  

A teacher must prepare a learning design or learning plan before entering the classroom and 

provide open materials to students so that teachers can present the best learning for students in the 

form of optimal learning opportunities (Asari et al., 2018). Some important components in the learning 

process are learning objectives, learning stages, and evaluation. The third main component is the use 

of instructional strategies carried out by teachers to facilitate students in achieving learning objectives 

(Dagdalan &Tas, 2017). Competency achievement will be measured using assessment and evaluation 

instruments. Teachers generally only design learning stages based on teaching experience without 

looking at learning objectives and learning evaluations (Wiggins & McTighe, 2005). Therefore, TPE  

students are equipped to compile open materials using the UbD approach. The use of this approach 

will be implemented in TPE students to compile learning activities, especially science materials, in the 

independent curriculum currently being implemented in schools. This approach is expected to help 

improve the skills of TPE students in compiling teaching materials so that learning objectives and the 

curriculum being implemented can be achieved properly, and to equip TPE students with the skills to 

become professional educators. 

There is a gap in research specifically evaluating the effectiveness of the UbD approach in the 

context of teachers participating in the Teacher Professional Education (PPG) in Indonesia, which is 

still very limited. In fact, PPG teachers are prospective professional educators who are in a crucial 

transition period from theory to field practice, thus requiring a systematic and in-depth understanding 

of learning planning approaches such as those offered by UbD. Furthermore, there is not much research 

that empirically measures the extent to which the UbD approach can support the improvement of PPG 

teachers' pedagogical competence, both in planning, implementation, and reflection on learning. There 

is also not enough data available regarding the perceptions, challenges, and readiness of PPG teachers 

in implementing UbD in the context of the national curriculum and the current demands for authentic 

assessment. Therefore, it is important to conduct research that focuses on the application and 

effectiveness of UbD in the PPG context. This kind of research is expected to make a real contribution 

to the development of more effective learning models for novice teachers in Indonesia. 

Some of the problems that teachers often face related to UbD include difficulty in determining 

clear learning objectives. UbD begins the design process with clear objectives, namely the "end goal" 

that students want to achieve. However, for some teachers, determining objectives that not only 

measure outcomes but also lead to deep understanding can be very challenging. Lack of time for in-

depth planning. The UbD approach requires more time in the planning stage, such as formulating 

learning objectives that focus on understanding, designing authentic assessments, and determining 

appropriate activities. Many teachers feel pressured by the limited time to design lessons according to 

UbD principles, especially if they also have to adjust to existing standards or curricula. Implementing 

UbD requires the ability to connect theory to practice, such as designing activities that encourage 

students to think critically and deeply. This can be difficult to do, especially if teachers are used to more 

traditional teaching methods or focus on content-based instruction. 

Understanding by Design (UbD) has gained significant attention as an effective approach for 

improving the quality of learning through structured, goal-oriented instructional planning. Pertiwi et 
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al. (2019) emphasize that the three interrelated stages of Backward Design—identifying learning 

outcomes, designing assessments, and planning instruction—are not only theoretically sound but also 

applicable in real classroom settings. Almaseid (2017), in a study on 8th-grade science students, found 

that implementing the UbD model enhanced student achievement, particularly in science-related 

content. Similarly, Gloria and Sudarmin (2018) demonstrated that formative assessment, when 

integrated within the UbD stages, significantly contributes to prospective biology teachers' conceptual 

understanding by utilizing self-assessment, peer evaluation, and feedback. 

UbD emphasizes the importance of clearly defined learning objectives from the outset, followed 

by designing assessments aligned with these objectives, and finally, planning learning activities that 

support goal attainment (As’Ari, 2014; Putra et al., 2023). Unlike traditional instructional models, UbD 

begins with the end in mind, ensuring that all learning activities are directly aligned with desired 

outcomes (Pertiwi et al., 2019). McTighe and Wiggins (2012) further elaborated on UbD’s three-stage 

process: (a) identifying desired results that prioritize long-term understanding, (b) determining 

acceptable evidence through performance tasks such as projects and portfolios, and (c) planning 

learning experiences that guide instructional decisions, including teaching methods, sequencing, and 

material selection. 

UbD also fosters deep understanding across six dimensions: the ability to explain, interpret, 

apply knowledge, show perspective, empathize, and demonstrate self-awareness (Setiyawati et al., 

2023; Karamustafaoglu, Bayar, & Kaya, 2014). Bowen (2017) noted that UbD inherently promotes 

intentional instructional planning, offering a comprehensive framework for developing effective 

lessons, units, and courses. 

Wiggins and McTighe (2005) identified seven core principles of UbD: (1) it serves as a curricular 

planning framework, (2) it aims to deepen student understanding, (3) understanding is revealed 

through independent transfer of knowledge, (4) it prioritizes long-term outcomes, (5) teachers act as 

coaches of understanding, (6) curriculum and instruction are continuously reviewed for quality, and 

(7) it embodies an ongoing improvement process. These principles support the notion that when UbD 

is effectively implemented, students not only grasp the "what" of learning but also the "why," ultimately 

enhancing learning outcomes (Pertiwi et al., 2019). 

Given the increasing emphasis on professional standards in teacher education, it is critical that 

pre-service teachers—particularly those in Teacher Professional Education (PPG) programs—are 

equipped with the skills to design effective instruction. UbD offers a practical pathway for developing 

such competencies. However, despite substantial research on UbD's effectiveness in general 

educational contexts, limited studies focus specifically on its implementation within PPG programs. 

This gap highlights the need for research exploring how UbD can be applied to enhance the 

instructional planning and pedagogical skills of teacher candidates in the Indonesian context. 

Therefore, this study aims to investigate how the Understanding by Design framework can be 

applied to improve the teaching competencies of students enrolled in Teacher Professional Education 

programs. The central research question is: How can UbD be effectively applied to support the development 

of instructional planning skills among TPE students? 

 

2. METHOD 

2.1 Research Design 

This study employed a survey research design to collect factual and quantifiable data regarding 

the impact of the Understanding by Design (UbD) approach on the competencies of Teacher 

Professional Education (TPE) students, specifically in designing elementary science learning. The 

survey method was chosen to gain a broad overview of students’ perceptions and experiences in 

applying the UbD framework within the context of their coursework. 
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2.2 Participants 

The population in this study comprised all TPE students at Yogyakarta State University (UNY) 

in 2024. Participants were selected through purposive sampling to ensure alignment with the study’s 

objectives. The sampling focused on TPE students—particularly those who had applied or were 

currently applying the UbD approach in their instructional planning. This selection criterion was 

essential, as not all TPE participants may have had relevant exposure to UbD practices. PPG students, 

in particular, were considered due to their unique training and engagement with pedagogical models 

not typically encountered by regular in-service teachers. 

2.3 Instruments and Data Collection 

The primary research instrument was a structured questionnaire designed to assess students’ 

perceptions of the impact of the UbD model on their ability to design elementary science learning. The 

questionnaire included demographic information (name and study program) and targeted questions 

related to UbD implementation and its influence on instructional planning competencies. Data 

collection was conducted via a Google Form and distributed through a WhatsApp group after 

participants had completed related TPE coursework. This ensured that respondents had sufficient 

background to provide informed responses and that the entire target group had access to the survey 

link. 

  

Table 1. Indicator of the instrumen questionnaire 

No Indicator 

1 Understand the three main stages of UbD 

2 Know the main objectives of UbD 

3 Able to formulate understanding-based learning objectives 

4 Develop assessments that align with learning objectives 

5 Design learning activities according to the third stage of UbD 

6 Implement UbD stages in the learning process 

7 Assess that UbD increases student engagement 

8 Perceives that UbD increases personal pedagogical competence 

9 Perceives that UbD helps design meaningful learning 

 

The instrument was validated by experts through group discussion forum activities. Comments 

and suggestions from experts led to the modification of the instrument so that it was authentic in terms 

of face validity and content validity. The reliability of the instrument is determined based on the 

Cronbach's alpha coefficient. The reliability of the questionnaire instrument is 0.82, while the reliability 

of the learning satisfaction questionnaire instrument is 0.85, thus, the reliability value of the instrument 

is in a high category. The assessment of each item on the questionnaire was carried out using a Likert 

scale containing 5 assessment scales, namely: Never 2 = Rarely 3 = Sometimes; 4 = Often and 5 = Always. 

Higher scores indicate the frequency of certain teaching practices/behaviors perceived by students, and 

vice versa. The total score summed up from each component of Understanding by Design (UbD) 

indicates the overall rating of the lecture conducted by the lecturer. Each questionnaire was prepared 

and adjusted to the competencies of TPE students.  

The data were analyzed using descriptive statistics, including percentages and frequency counts, 

using IBM SPSS for Windows. 

3. FINDINGS AND DISCUSSION 

The results and discussion in this study are presented in the following picture. 
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Figure 1. Cognitive aspect 

Based on the data presented in Graph 1, responses were collected from 116 participants who 

completed the questionnaire. The learning objectives identified by respondents during the TPE 

predominantly focused on various cognitive levels. Specifically, 63 respondents (54.3%) selected 

objectives at the remembering level, 96 (82.8%) at the understanding level, 71 (61.2%) at the applying 

level, 82 (70.7%) at the analyzing level, 40 (34.5%) at the evaluating level, and 23 (19.8%) at the creating 

level. These results indicate that the majority of respondents prioritized learning objectives at the 

understanding level, while the fewest selected objectives at the creating level. 

 

Figure 2. Cognitive Aspect Verb Answers 

Based on Graph 2 above, the respective verbs used in the cognitive aspect show that 59 people 

(50.86%) answered correctly and the remaining 57 people (49.14%) answered incorrectly. 

23

40

82

71

96

63

0 20 40 60 80 100 120

CREATE

EVALUATE

ANALYZE

APPLY

UNDERSTAND

REMEMBER

Cognitive Aspect

Quantity

50,86%

49,14%

48,00%

48,50%

49,00%

49,50%

50,00%

50,50%

51,00%

1 0

P
er

ce
n

ta
ge

Cognitive Aspect Verb Answers

True (1) / False (0) Answer



Al-Ishlah: Jurnal Pendidikan,Vol. 17, 3 (September 2025): 3952-3965 3957 of 3965 

 

Woro Sri Hastuti et al. / Understanding by Design (UbD): An Effective Way to Design Elementary School Science Learning for the 

Competencies of Teacher Professional Education Students 

 

 

Figure 3. Affective aspect 

Based on the data presented in Graph 3, a total of 116 respondents completed the questionnaire. 

The learning objectives set by participants during the TPE focused on various levels of the affective 

domain. Specifically, 33 respondents (28.4%) identified objectives at the level of accepting phenomena, 

51 (44%) at the level of responding to phenomena, 66 (56.9%) at the level of appreciation, 68 (58.6%) at 

the level of organization, and 40 (34.5%) at the level of internalization of values. These findings indicate 

that the majority of respondents emphasized learning objectives at the organizational level of the 

affective domain, while the fewest selected objectives at the level of accepting phenomena. 

 

Figure 4. Affective Aspect Verb Answers 

Based on Graph 4 above, the respective verbs used in the affective aspect show that 28 people 

(24.14%) answered correctly, and the remaining 88 people (75.86%) answered incorrectly. 
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Figure 5. Psychomotor aspect 

Based on the data presented in Graph 5, a total of 116 respondents completed the questionnaire. 

The learning objectives established by participants during the TPE addressed various levels of the 

psychomotor domain. Specifically, 71 respondents (61.2%) selected the observing level, 45 (38.8%) the 

questioning level, 73 (62.9%) the trying level, 36 (31%) the reasoning level, and 65 (56%) the 

communicating level. These results indicate that the majority of respondents prioritized learning 

objectives at the trying level, while the reasoning level was the least frequently selected. 

 

Figure 6. Psychomotor Aspect Verb Answers 

Based on Graph 6 above, the respective verbs used in the affective aspect show that 27 people 

(23.28%) answered correctly and the remaining 89 people (76.72%) answered incorrectly. 
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Figure 7. Module development steps 

Based on Graph 7 above, it shows that the steps for developing teaching modules carried out by 

a number of respondents are namely by formulating objectives, designing assessment evidence (types, 

forms, and instruments), compiling learning scenarios, developing other supporting devices as much 

as 75% and the steps for developing teaching modules carried out by a number of respondents are by 

formulating objectives, developing other supporting devices, designing assessment evidence (types, 

forms, and instruments) as much as 17.2%. 

 

Figure 8. Assessment of cognitive aspects 

Based on Graph 8, the assessment evidence designed for the cognitive aspect includes various 

formats: written tests were used by 107 respondents, oral tests by 40, assignments by 80, quizzes by 45, 

portfolios by 18, and other forms of assessment by 5 respondents. 
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Figure 9. Assessment of evidence attitude aspects 

Based on Graph 9, the assessment evidence designed to evaluate the attitude aspect includes self-

assessment (61 respondents), peer assessment (34 respondents), observations (106 respondents), and 

other forms of assessment (2 respondents). 

 

Figure 10. Assessment of the evidence skill aspect 

Based on Graph 10, the assessment evidence designed to measure the skills aspect includes 

performance assessments (85 respondents), project-based assessments (81 respondents), portfolios (29 

respondents), and other types of assessment (4 respondents). 
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Figure 11. Answer to Learning Objectives Cognitive Aspect 

Based on Graph 11 above, the respective verbs used in the cognitive aspect show that 78,45% 

people answered correctly and the remaining 21,55% people answered incorrectly. 

 

Figure 12. Answer to Learning Objectives for Affective Aspect 

Based on the Graph 12 above, the formulation of the affective aspect learning objectives shows 

that 66,38% people answered correctly and the remaining 33.62% people answered incorrectly. 
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Figure 13. Answer to Learning Objectives for Psychomotor Aspect 

Based on the Graph 13 above, the formulation of the learning objectives for the psychomotor 

aspect shows that 76.72% people answered correctly and the remaining 23.28% people answered 

incorrectly. 

 

 

 

 

 

 

 

 

Figure 14. Evidence of teacher assessment to see students' ability to explain the material 

Based on the Graph 14 above, it shows that the assessment evidence that teachers can do if they 

want to see students' ability in explaining the material being taught is through performance tests for 58 

people (50%), through written tests for 77 people (66.4%), observations for 59 people (50.9%), projects 

for 43 people (37.1%), quizzes for 33 people (28.4%), and others through presentations, oral tests, 

portfolios, and LKPD for nine people. 
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Figure 15. Evidence of assessment carried out by teachers to see students' ability to presentation 

Based on the Graph 15 above, it shows that the assessment evidence that teachers can carry out 

if they want to see students' abilities in demonstrating results is through performance assessments for 

82 people (70.7%), projects for 85 people (73.3%), portfolios for 43 people (37.1%), and others such as 

observations for three people (2.6%). 

Discussion 

The findings of this study highlight the effectiveness of the Understanding by Design (UbD) 

framework in strengthening the teaching competencies of prospective elementary science educators. 

Utilizing a structured backward design model, participants demonstrated improved abilities in 

aligning learning objectives with appropriate assessments and instructional activities. Data collected 

through questionnaires revealed that TPE students were able to design lesson plans that 

comprehensively addressed the cognitive, affective, and psychomotor domains of learning. 

In the cognitive domain, participants effectively formulated learning goals across various levels, 

including understanding, application, and analysis. Within the affective domain, they demonstrated 

competency in integrating values and fostering students’ emotional and ethical development. For the 

psychomotor aspect, students successfully incorporated activities such as observation, 

experimentation, and reasoning—skills essential in science education (Natala et al., 2023). These results 

are consistent with McTighe and Willis (2019), who emphasized that UbD’s backward design process 

enables educators to plan learning units that focus on desired understandings and performance tasks 

requiring knowledge transfer. 

The implementation of UbD begins with defining clear learning goals, followed by identifying 

evidence of learning through assessments, and finally designing relevant learning experiences (As’Ari, 

2014). Unlike conventional models, UbD reverses the instructional planning sequence, prioritizing 

learning outcomes from the outset (Pertiwi et al., 2019). This reverse planning model fosters deeper 

understanding by guiding students through six facets of learning: the ability to explain, interpret, 

apply, empathize, adopt multiple perspectives, and develop self-awareness (Setiyawati, 2023). 

Moreover, the analysis suggests that UbD promotes intentionality in lesson design, allowing 

teachers to plan instruction that is purposeful, cohesive, and aligned with long-term educational goals. 

This results-oriented approach empowers future educators to create meaningful and engaging learning 

experiences, which can enhance student motivation and academic achievement. As Yurtseven and 

Altun (2017) note, UbD encourages continuous reflection and refinement of instructional strategies to 

stay aligned with evolving curriculum demands. 

UbD’s positive impact is particularly relevant to the development of 21st-century teaching 

competencies. By placing student understanding at the core of curriculum design, UbD equips future 

educators with the tools to implement active learning strategies rooted in constructivist theory. This 
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approach promotes the development of critical thinking, problem-solving, and collaborative skills, all 

essential in modern science education (Arslan Buyruk et al., 2018). 

Science education plays a central role in developing interdisciplinary knowledge and preparing 

students for future challenges. Previous efforts to enhance science learning at the elementary level have 

often fallen short due to the lack of structured pedagogical models. In contrast, the UbD framework has 

shown consistent promise in improving science achievement by fostering deep, transferable 

understanding and encouraging student-centered learning environments (Dagdalan & Tas, 2017). This 

study underscores the importance of integrating UbD into teacher education programs, as its 

application not only enhances instructional quality but also supports the development of skilled, 

reflective, and adaptive science educators. 

 

4.  CONCLUSION 

This study concludes that the Understanding by Design (UbD) approach is effective in enhancing 

the pedagogical competencies of teacher candidates, particularly in elementary science education. The 

structured UbD framework—beginning with the identification of desired learning outcomes, followed 

by the development of assessments and the design of targeted learning activities—proves to support 

meaningful curriculum planning aligned with long-term educational goals. Findings indicate that UbD 

not only fosters deeper student understanding but also equips pre-service teachers with the ability to 

design instructional plans that address cognitive, affective, and psychomotor learning domains. 

However, the research is limited by its exclusive use of a questionnaire for data collection, which 

restricted the ability to gain rich insights into participants’ lived experiences, challenges, and perceptions 

regarding UbD implementation. To address this limitation, future research should consider adopting 

qualitative or mixed-methods approaches to explore the practical application of UbD in greater depth. 

Longitudinal studies are also recommended to assess the long-term impact and sustainability of UbD in 

teaching practices post-PPG. Additionally, further research could focus on the development of UbD-

based training models tailored to the Indonesian educational context. It is also recommended that 

teacher education programs promote the integration of UbD stages into instructional models to foster 

intentional, outcome-oriented teaching practices. 
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