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INTRODUCTION

Laboratory experiments are instrumental in learning physics, allowing students to bridge
theoretical knowledge and experimental practice and to participate in tasks. Through laboratory work,
students validate physical laws and nurture attitudes necessary for scientific thinking: accuracy, critical
thinking, and analytical reasoning. A functioning environment will enable abstract ideas to become
observable phenomena and improve students' conceptual understanding and elementary practicum skills
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(Napirah et al., 2023; Purwati et al., 2025; Rahmania et al., 2021; Setiawan et al., 2023). Therefore, the
quality of laboratory services is an important factor that directly affects the efficiency of education in
physics specialties.

Despite the critical concern about laboratories, a considerable number of tertiary institutions
continue to face challenges in providing satisfactory laboratory services. Common challenges to be
found in these studies include inadequate facilities, a shortage of recent equipment, a lack of
maintenance, and poor administrative record-keeping systems (Jahja et al., 2025; Nahdiyaturrahmah et
al., 2020). Frequently, these constraints result in inefficient practicum deployment, restricted access to
laboratory equipment, and lower student satisfaction. Furthermore, most of the current research focuses
on physical infrastructure and equipment availability, among others, while issues related to quality of
service, efficiency in management processes, and digital-based documentation systems are poorly
understood, particularly within the framework of physics education laboratories.

In physics education, laboratories are characterized as physical places for experimentation and
as learning environments that encompass students, teachers, monitors, and coordinators. The
relationship among these stakeholders is key to the efficiency, safety, and durability of laboratory
services. However, the previous studies have mostly investigated single perspectives (e.g., student
satisfaction or facility adequacy), and such investigations have never considered both managerial
evaluation and user perception in a holistic analysis framework at the same time (Arsyad et al., 2023;
Jarnawi et al., 2022). This suggests a gap in research around comprehensive measurement of laboratory
services but one that includes not only internal management processes, but also the service quality as
experienced by the users.

To fill this void, organized evaluation frameworks are necessary. This model, the CIPP model
(Context, Input, Process, Product), introduced by Stufflebeam, offers a structured way to evaluate
educational programs by analyzing the relevance of program goals and objectives to the adequacy of the
resources utilized in implementing the program. Furthermore Kurniawati (2021), Mukhlisin et al.
(2023), Nukhbatillah et al. (2024) stated that another one is the context-input-process-product approach,
which Stufflebeam put forward for analyzing process quality. Although the CIPP model is successful in
determining programmatic and managerial aspects, it does not explicitly assess users' perceptions of
service quality. On the contrary, Parasuraman et al. (1988) The SERVQUAL model consists of
components that focus on the user’s perceptions across six dimensions: tangibility, reliability,
responsiveness, assurance, empathy, and information system. SERVQUAL has been universally
adopted to assess educational service quality, but many use it as a singular model, and it cannot fully
interpret the basic management conditions that affect future service performance (Afrida et al., 2025;
Shi & Shang, 2020).

This CIPP and SERVQUAL approach, along with its resultant grounded theory, provides an
innovative multi-stakeholder evaluation framework to compare internal managerial assessment with
external user perception. While there have been some studies using CIPP or SERVQUAL alone, the
research that comprehensively combines these two models to assess physics education laboratory
services is scarce (Ardhiarisca et al., 2023; Girsang & Saragih, 2019; Irvani et al., 2024; Syukhri, 2018).
In addition, a few studies specifically address information systems in laboratory services evaluations,
given the increasing importance of digital documentation and inventory management in higher
education in the 21st century.

Against this background, the current study seeks to assess service quality at the Physics
Education Laboratory using a proposed integrated CIPP-SERVQUAL model. This research interest
study uses several data sources (questionnaires, observations, interviews, and document analysis),
including data from students, lecturers, laboratory assistants, and coordinators. The triad approach
facilitates the reliability and validity of the findings, in addition to developing women's full context
regarding the quality of laboratory service.

The originality of this work lies in its integrative evaluation, which simultaneously considers
managerial effectiveness (CIPP) and user-perceived service quality (SERVQUAL) in the context of a
physics education laboratory, with a particular focus on information systems and digital documentation.
Results will inform techniques to enhance lab management and service delivery, both at the institutional
level and through evidence-based strategies for digitalization, prevention, maintenance, and technical
response. This work can also be used as a model for other higher-educational institutions interested in
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improving the quality, sustainability, and effectiveness of physics education laboratory resources that
support modern learning needs.

RESEARCH METHOD
Research Design

Method This was a mixed-methods study with a descriptive-evaluative approach that adopted
the CIPP model (Context, Input, Process, Product) and the SERVQUAL model. This method was
employed to gather information on the quality of physics instruction and laboratory services from two
angles: manager and user satisfaction. The evaluation of lab implementation for four aspects (context,
input, process, and product) was based on the CIPP model developed by (Nugroho et al., 2021; Suryadin
et al., 2022; Umam & Saripah, 2018).

However, the SERVQUAL model was used to assess users’ perceptions and expectations of
service quality across six primary dimensions: tangibility, reliability, responsiveness, assurance,
empathy, and Information System. The inclusion of these two models provides an overall view of how
effectively the laboratory is being managed (management effectiveness) and of user satisfaction with
the services provided.

Research Target/Subject

Subjects: The main groups of subjects involved in laboratory work were C (students), A
(lecturers), and T (laboratory assistants). The first cluster comprised students in the Physics Education
Study Program who were involved in practicum sessions and research. The second group was composed
of teachers who served as mentors and tutors, teaching lab courses by accompanying students through
practicum activities. The third category, including laboratory technicians and coordinators, managed the
operation and maintenance of equipment and the overall administration of the laboratory. 30 students,
5 lecturers, and 8 laboratory assistants served as the sample in this study. The purposive sampling
technique was used to recruit research participants who were directly associated with and relevant to the
administration, structure, and management of the physics education lab. Furthermore, the head of the
laboratory and laboratory technicians were included in in-depth interviews as key informants to increase
qualitative information and a better understanding of management and service processes at the level of
the laboratory.

Research Procedure

Our research protocol followed a process aligned with the CIPP model, yielding four significant
steps. Context Evaluation dealt with the relevance of the laboratory objectives and facilities as
perceivable to the vision, mission, and learning requirements of the institution. In the Input Evaluation,
the existence and appropriateness of human resources, facilities, equipment, policies, and strategic
management plans to underpin laboratory work were assessed. Process Evaluation assessed the
practicum activities, management approaches, equipment maintenance systems, and coordination with
stakeholders concerned. Finally, the Product Evaluation step examined how laboratory implementation
outcomes and impacts contributed to learning goals and lab quality.

Furthermore, following the CIPP model analysis, this research introduced the SERVQUAL
measurement concurrently to provide quantitative data on users’ service quality perceptions. To gather
information, questionnaires were administered, direct observations were conducted, and interviews with
key informants were conducted. The findings were subsequently triangulated across multiple sources to
verify their accuracy, reliability, and validity.

Instruments and Data Collection Techniques

Instruments for this study were purposefully prepared to obtain quantitative and qualitative data
and aligned with the integrated CIPP SERVQUAL evaluation model. The quantitative tool was a 30-
item questionnaire with six dimensions based on the SERVQUAL model: tangibility, reliability,
responsiveness, assurance, empathy, and information systems, applied on a five-point scale from very
poor to very good. Students, lecturers, and laboratory assistants used this questionnaire to express their
point of view on the perceived quality of the service provided by laboratories. The qualitative tools
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comprised an observation checklist, a semi-structured interview guide, and a documentation review
checklist. Fieldnotes observed about the laboratory condition on hygiene, availability and operating
tools and materials, adequateness of facilities, daily management, and Implementation of practices K3.
Semi-structured interviews were conducted with laboratory coordinators, lecturers, and assistants to
discuss laboratory systems, problems faced, and ways to improve service. Table 1 summarizes the

findings for each research question.

Table 1. Instrument grid based on the CIPP model

No Evaluation  Evaluation Focus Technique Data Source Instrument
Component
1 Context Identification of needs Questionnaire Students, Satisfaction
and relevance of Lecturers, questionnaire
laboratory facilities to Laboratory
learning Assistants
Alignment of laboratory ~ Observation, Laboratory Observation
objectives with document Coordinator, sheet,
institutional vision and study, interview  Assistants documents,
mission interview guide
Institutional context Document Head of Policy
(internal policies and study Laboratory documents
external regulations)
Laboratory support for Document Students, Research-
research development study Lecturers related
documents
2 Input Resource analysis Observation, Laboratory Observation
(budget, facilities, document Coordinator, sheet,
infrastructure, human study, interview  Assistants documents,
resources) interview guide
Policy analysis and Document Laboratory Documents,
compliance with study, interview Coordinator, interview guide
national/international Assistants
standards
Program planning and Document Laboratory Strategic
laboratory development  study, interview Coordinator, planning
strategy Assistants documents
Strengths and Observation, Laboratory Observation
weaknesses of resources  document Coordinator, sheet,
and policies study, interview  Assistants documents,
(triangulation) interview guide
3 Process Monitoring of laboratory  Observation, Laboratory Observation
implementation document study Coordinator, sheet,
(scheduling, daily Assistants documents
management,
maintenance)
Identification of Observation, Laboratory Observation
management constraints  interview Coordinator, sheet, interview
Assistants guide
Stakeholder involvement Interview Students, Interview guide
in laboratory utilization Lecturers,
Assistants
Recommendations for Observation, Coordinators, Observation
process improvement document Assistants, sheet,
(triangulation) study, interview  Students, documents,
Lecturers interview guide
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4 Product Short-term outputs: Questionnaire Students, Service
adequacy of facilities Lecturers evaluation
and services questionnaire
Long-term outcomes: Document Students Learning
impact on student study outcome
competency records
Success indicators: Document Head and Regulatory
comparison with study Coordinator of documents
institutional and Laboratory
governmental
regulations
Overall contribution to Questionnaire,  Students, Questionnaire
learning quality document study Lecturers, and documents

Laboratory
Heads

Data collection comprised several phases. Questionnaires were first handed out to measure
perceived service quality quantitatively. Second, direct observations took place during the practicum to
register actual lab settings and management. Third, semi-structured interviews were conducted to
generate qualitative information that complemented and helped explain the findings from the
questionnaires. Document analysis was also implemented to explore the alignment of laboratory
practice with institutional policy and regulatory requirements. All aspects of Research Ethics were
strictly followed, including informed consent, confidentiality, and voluntary participation by all
respondents.

Data Analysis Technique

Quantitative, descriptive, and qualitative interpretive methods were used to analyze the data
collected. Descriptive percentage statistics were employed to analyze quantitative data derived from the
questionnaire responses, indicating how well or poorly the SERVQUAL indicators have been used in
the provision of services. The categories for scoring were defined as follows:

Table 2. Criteria for service quality interpretation

Score Range (%) Category Interpretation
Indicates that the laboratory service quality is excellent and
81-100 Very Good meets or exceeds user expectations in all SERVQUAL
dimensions.

Reflects satisfactory service quality, with minor aspects

61-280 Good L

needing improvement.

: Shows that the service quality is moderate, with several

41 - 60 Fair . : .

weaknesses requiring managerial attention.

Suggests that service quality is below the expected standard
21-40 Poor L .

and that significant improvements are needed.
0-20 Very Poor Demonstrates that the service quality is unsatisfactory and

fails to meet user expectations.

Table 2 presents the interpretation criteria for the SERVQUAL-based service quality scores
used in this study. Each percentage range represents a specific qualitative category describing the
perceived level of laboratory service performance, from Very Poor to Very Good. These criteria guided
the quantitative analysis in determining the overall quality level of the Physics Education Laboratory
services.
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RESULTS AND DISCUSSION

This study evaluated the quality of laboratory management using the CIPP model (Context,
Input, Process, and Product) and the SERVQUAL service quality framework. Data were obtained from
questionnaires administered to coordinators, laboratory assistants, lecturers, and students, and
triangulated with observations and interviews.

Context Evaluation

To assess the suitability of laboratory services for learning needs, coordinators and assistants
assessed six SERVQUAL dimensions, including tangible, reliability, responsiveness, assurance,
empathy, and information systems, as presented in Table 3.

Table 3. Context evaluation results

SERVQUAL Aspect Coordinator (%) Assistant (%) Category
Tangible 100 85 Very Good
Reliability 100 90 Very Good
Responsiveness 100 80 Very Good
Assurance 100 95 Very Good
Empathy 100 90 Very Good
Information System 100 95 Very Good

As can be seen in Table 3, the findings suggest the great importance of laboratory infrastructure
and services to academic interests. The 3 coordinators rated all dimensions at 100%, but the assistants'
responders rated "responsiveness" lower (80%) and highlighted that technical service responsiveness
should be enhanced. These results are consistent with the indication that laboratory service should
provide an accessible, safe, and supportive science learning environment (Laili et al., 2025; Muhlis et
al., 2025). Furthermore, the discrepancy in perception between coordinators and assistants indicates that
increased transparency of real operational hindrances at the technical level necessitates improved
organization and workload allocation among laboratory staff.

Input Evaluation

To evaluate the readiness of laboratory resources to support physics education, an assessment
was conducted focusing on four key components: facilities, human resources, policies, and information
systems, as presented in Table 4.

Table 4. Input evaluation of laboratory management components
Component Key Findings Quality Level
Adequate, but some equipment

Facilities . . Good
requires upgrading

Human Resources Competent but needs regular Good
technical training
Aligned with national standards

SOP & Policies (SN_letl’ B.AN_PT’.ISO)’ but Good
implementation consistency
varies

Information System Documentation is still Fair

predominantly manual

The area of laboratory management classified under the input component and its sector is shown
in Table 4: infrastructure, human resources, and policy compliance are “Good,” while none have yet
reached “Fair” for the existence of an information system. This suggests that the laboratory is suitably
equipped and staffed, while the absence of computerized record-keeping may negatively impact the
quantification of stocks or the scheduling of maintenance. Furthermore, the results emphasize the need
for organized and regular training programs to maintain a consistent level of performance among lab
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assistants. It is therefore strategically imperative to increase investment in digital information systems
and capacity building to improve service readiness and sustainability.

Process Evaluation

To assess the effectiveness of laboratory operations in supporting learning activities, the
performance of laboratory management was evaluated from four perspectives: coordinators, laboratory
assistants, lecturers, and students, as presented in Table 5.

Table 5. Process evaluation of laboratory operation and maintenance

Respondent Score Range (%) Category
Coordinator 100 Very Good
Laboratory Assistants 80-97 Very Good
Students 84-93 Very Good
Lecturers 84-98 Very Good

As shown in Table 5, Very Good was reported for the laboratory operational and maintenance
activities by all respondent categories. Nevertheless, the lower ratings from students and assistants
suggest that tool readiness and technical service response should be further developed. (Data have been
verified to demonstrate that, while the process controls are well-delivered by the coordinating party,
practitioners instead experience delays in operations via equipment failure and extensive diagnosing.)
For that reason, it is necessary to have a faster technical response system and preventive maintenance
measures to ensure service quality.

Product Evaluation

To determine the impact of laboratory services on student learning outcomes and competency
achievement, a product evaluation was conducted using outcome-based questionnaires and document
analysis, as shown in Table 6.

Table 6. Product evaluation of learning outcomes and competency achievement

Learning Impact Result
Conceptual understanding Very Good
Experimental skills and safety Very Good
Accuracy of learning procedures Good
Efficiency of technical support Good

As shown in Table 6, laboratory work has a strong positive influence on learning, especially on
conceptual understanding and scientific skills. We found that with appropriate support, students could
conduct safe and reliable experiments. However, the effectiveness of technical support should be
enhanced to avoid delays for practical classes. These findings demonstrate that laboratory services in
this context are well aligned with learning goals and play a substantial role in the development of physics
education competencies.

Synthesis of CIPP Evaluation Results

To provide a comprehensive view of the laboratory service evaluation findings, the results from
the Context, Input, Process, and Product components were synthesized. This synthesis aims to highlight
overall service quality and identify priority areas for improvement, as shown in Table 7.

Table 7. Synthesis of CIPP evaluation results and implications

CIPP Component Result Implication
Context Very Good Strong relevance to learning needs
Input Good Needs digital enhancement
Process Very Good Effective learning support
Product Very Good High contribution to learning quality
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As seen by Table 7, the laboratory services are ranked with to “Very good” in Context; Process
and Product of learning, such that they are highly related to learning objectives, efficient functioning
practices, and have a high level contribution by developing student competencies. The level of Input,
however, is only at the “Good” because of the disadvantage in digitization form of administration and
transactional records. This discovery exposes a missing link in the management of the laboratory
system where infrastructure and human resources may well be adequate but relevant information
systems have not been maximally harnessed for efficiency and sustainability.

The general assessment indicates that the Physics Education Laboratory serves quality and
facility sufficiency to support user’s learning activities. The combination of the CIPP and SERVQUAL
models gives a more in-depth perspective connecting internal managerial effectiveness to users
perceptions as such were not attempted by other studies that generally used these models discretely
(Lianawati et al., 2025). The results of the context evaluation categorize all SERVQUAL dimensions as
“Very Good,” with Coordinators giving uniformly high scores and laboratory assistants deducting
slightly more points from responsiveness. This discrepancy reflects an operational technical
implementation gap and indicates that the service quality problems are better appreciated by the
laboratory staff who work there on a daily basis. The results of the study corroborated earlier studies
that highlight coordinating and distributing workload in the laboratory management process
(Pradidarma, 2019; Rahmadhani et al., 2022).

Facilities, human resources, and policy alignment were rated “Good”. The information system
dimension was the lowest with a rating of “Fair” in the Input component. This suggests a significant gap
in digitalization, particularly in inventory management, maintenance tracking, and administrative
documentation. Such problems are also found in other studies of educational laboratories; limited
implementation of a digital management system can impact the efficiency and delay decision-making
(Irwandani et al., 2024; Mahdalena et al., 2024). The conclusion drawn from this discovery is that
improvement in laboratory service quality cannot be achieved solely by enriching physical facilities, but
it should also be accompanied by strengthening digital infrastructure and continuous enhancement of
technical skills to support data-driven management.

The Process evaluation passed at the “Very Good” level across all respondent groups, but lower
ratings from students and laboratory assistants indicated ongoing challenges with equipment preparation
and slow technology response. This reflects a series of donut holes in lab practice — we have the
protocols, but they aren’t always accompanied by rapid troubleshooting and preventive maintenance
mechanisms. These results tie in nicely with past research that underscores the necessity of efficient
technical support and prompt maintenance for laboratories to work sustainably (Novitasari et al., 2024;
Samputri, 2025). This, in practical terms, means that protocols that ensure uniform response times for
calls for assistance and scheduled maintenance work will need to be implemented if practicum practice
is not to be disrupted.

Results of the product evaluation reveal that performance on the student achievement tests in
conceptual understanding and experimental skills has a strong positive effect, as evidenced by a “Very
Good” rating. However, the effectiveness of support was slightly lower than its efficiency counterpart,
indicating potential room for improvement if operational barriers were also reduced. To this point, it is
also consistent with previous inferences that the well-managed laboratory leads to students having high
analytical, procedural, and experimental skills (Hakim et al., 2024; Silaen, 2023). This suggests that
enhancing input and process qualities may serve as indirect drivers of long-term learning outcomes and
the attainment of competencies.

Aggregating the four CIPP components shows that the main research gap would be in Input, in
particular, digitalization and system integration within laboratory management. Despite previous
research that has predominantly focused on the adequacy of infrastructure or the satisfaction of users,
this study provides a new perspective on the literature, in that it illustrates how deficiencies in input
systems can limit otherwise effective performance across context, process, and product dimensions. The
primary contribution of our study is the combined use of the CIPP-SERVQUAL framework to explore
not only current performance but also structural gaps that impact service persistence. Future research is
advised to explore digital laboratory management systems, self-updating inventory control, and virtual
lab integration across institutions through comparative or longitudinal study designs as a first step
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toward tactically generating best practices to support the continued long-term success of increased lab
efficiency and student learning outcomes.

CONCLUSION

The evaluation of the Physics Education Laboratory services using the integrated CIPP—
SERVQUAL framework demonstrates that the laboratory effectively supports the learning process. The
Context, Process, and Product components received “Very Good” ratings, indicating well-aligned
infrastructure with academic needs, effective operational implementation, and positive contributions to
student competency, particularly in conceptual understanding and experimental skills. The Input
component was rated “Good,” highlighting the need for improved digital documentation and resource
upgrades to enhance efficiency and sustainability. Recommendations from this study include
strengthening digital systems, implementing preventive maintenance, improving technical response
times, and conducting future research to explore the impact of digital systems, virtual laboratories, and
cross-institutional best practices on laboratory service quality and student learning outcomes.
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