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Abstract 

Building information modelling (BIM) has progressively transformed professional practice in building design, landscape analysis, 
and spatial planning. As architectural and engineering firms have widely embraced BIM over the past two decades, higher education 
institutions have been pushed to rethink curricula to train future specialists accordingly. Agricultural Sciences, however, represent a 
discipline where this transition remains largely unexplored, despite its direct relevance to rural building design and agroforestry ter-
ritory management. This paper presents a cross-sectional analysis of the attitudes and readiness toward BIM integration among 
Italian university departments of Agricultural Sciences. Data were collected through questionnaires completed by professors affili-
ated with the scientific sector AGRI-04/C (Rural Buildings and Agro-Forest Land Planning), covering individual familiarity with 
BIM, perceived curricular relevance, and institutional support for educational innovation. The findings reveal a situation broadly 
comparable to that of emerging countries in the early stages of BIM adoption: widespread enthusiasm among individual academics 
is rarely matched by institutional commitment, specialized awareness, or concrete implementation strategies.
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Introduction 
Building information modelling, better known with the 

acronym BIM, is revolutionizing the way we conceive the patterns, 
protocols and procedures of building and landscape design. BIM 
adoption began with the Nordic European countries in the early 
2000s. Since then, various nations have implemented it, including 
the UK, South Korea, and other European countries between 2016 
and 2019 (Al Aamri et al., 2025). As for the level of integration of 
BIM concepts into the academic curriculum, BIM education has 
been adopted very early in America (Li et al., 2020), while it has 
different consideration in other countries and regions (NATSPEC 
BIM, 2025). The specialist scientific literature has been expanding 
in the last years and offers several definitions of BIM, according to 
the many cultural, technological, and professional contexts of 
application (Borkowski, 2023). Combining major definitions, BIM 
can be meant as an overarching framework allowing the coopera-
tive design and management of buildings and landscapes in digital 
format from the first premises of the project to the last dismissal 
operations (Zamora-Polo et al., 2019). In a virtuous cycle, for its 
powerful features, the adoption of BIM concepts in practice is 
recently boosted by the adoption of international and national reg-
ulations that make it mandatory in the management of public 
works (European Committee for Standardization, 2018a, 2018b; 
European Union, 2014; Republic of Italy, 2023). The first pioneer-
ing experiences of BIM regarded the domain of building architec-

tural design (Wang et al., 2025), but in recent times it has been 
affecting spatial, environmental, and landscape planning in a pow-
erful integration with geographic information system (GIS; 
Nikologianni et al., 2022). The focus of BIM application is still on 
urban areas, while rural houses and built-up and natural landscapes 
represent an expanding frontier (Gao, 2023; Han and Ran, 2023; 
Yaji and Xiaoqian, 2023; Zhou et al., 2023). Agro-industrial build-
ing design and management have attracted less attention, although 
examples of BIM-based approaches can be found in the education-
al academic context as in Ledda et al. (2025), who reported on 
BIM application to the design of dairy cattle in Sardinia, Italy 
(Spagnolo, 2020). Moreover, the use of BIM enables the modifica-
tion of building structures to accommodate different livestock cat-
egories (e.g., cattle, sheep, pigs), incorporating species-specific 
functional and environmental considerations into the design pro-
cess (ACCA, 2025): in this regard, “BIM is ideal for designing and 
managing agricultural buildings as well” (Khan et al., 2018). The 
agro-industrial building design and management represent an 
interesting field of experimentation (Ledda et al., 2025).  

The transition from computer-aided design (CAD) to BIM 
rationale is not straightforward worldwide, even in architecture, 
engineering and construction (AEC) sectors. It requires mature 
contextual circumstances involving institutions, professionals, pro-
cesses, hardware and software, training and continuous higher edu-
cation (Szafranko and Jurczak, 2024). As for the educational 
aspects, the higher demand of BIM skilled professionals urges 
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higher educational institutions to renovate the courses of building 
design and landscape planning (Barison and Santos, 2010). The 
transition mobilizes instructors, students, human and financial 
resources, and infrastructure (Ramadhan et al., 2022) and implies 
a range of measures, from the integration of existing programs to 
the design of new programs (Kovacic et al., 2015; Safour and 
Ahmed, 2023). The restructuring of the academic curriculum is a 
demanding process, whose progress can be monitored and compar-
atively appreciated, through the design of specific BIM academic 
education assessment frameworks (Ledda et al., 2025). 

With respect to the background issues above, in this paper we 
aim at reporting and discussing the outcomes of a survey on the 
level of integration of BIM concepts into the academic curriculum 
offered by some Italian university departments focusing on agri-
cultural and forestry sciences. Inspired by the assessment frame-
work proposed by Ledda et al. (2025), we designed a questionnaire 
concerning well-known major issues characterizing the education-
al transition to a BIM-led curriculum on rural building design and 
rural landscape analysis and planning. The questionnaire was sub-
mitted from June to September 2025 to the community of scientists 
belonging to the scientific Rural Buildings and Agro-Forest Land 
Plannin (ministerial code AGRI-04/C); twenty-four questionnaires 
were filled in, and the answers have been analyzed and clustered 
according to the following research questions (RQs). RQ1 investi-
gates BIM educational transition and regards basic concepts, such 
as focus of application, type of educational program, and software 
adopted. RQ2 inquires on how BIM concepts are mastered by con-
sidering the operational issues: level of implementation of BIM 
concepts and typical bottlenecks. RQ3 screens on how BIM con-
cepts are transferred by delving into the learning experience, stu-
dents’ and instructors’ BIM principles background, and interaction. 

The argument of this paper is exposed as follows. In the next 
section, we illustrate the methodology used by describing the ratio-
nale of the questionnaire framework submitted. In the third sec-
tion, we describe the target of the questionnaire and present the 
outcomes, by illustrating the patterns of the replies. In the last two 
sections, we discuss the outcomes with respect to the RQs and pre-
sent the final considerations of this exercise.   

 
 
 

Materials and Methods 
Inspired by Ledda et al. (2025), we designed a survey includ-

ing questions related to issues very frequently reported by the 
international literature on BIM concepts integration in academic 
education. In Table 1, we report on the structure of the survey by 
illustrating the questions and the corresponding answer type and 
predefined entries. The fourteen questions submitted belong to 
three macro issues: basics, implementation, and educational expe-
rience. The first macro issue includes questions Q1-Q6 aiming at 
acquiring information on the general attitude of the interviewee for 
BIM concepts in technical practice and educational experience.  In 
this respect, focus of BIM application (Q1), familiarity with BIM 
principles (Q2), mandatory BIM use for certain design domain 
(Q3), BIM education integration need (Q4), ways and levels of 
BIM-led integration in academic education (Q5-6) are major issues 
in the sectoral scientific literature (Alshawabkeh et al., 2021; 
Krivonogov et al., 2018; Leite, 2016; Liu et al., 2020; Nakapan, 
2011; Nikologianni et al., 2022; Peng et al., 2022; Pontrandolfi, 
2020; Safour and Ahmed, 2023; Wang et al., 2025). The second 
macro issue embraces questions Q7-Q10 on the characteristics of 
BIM implementation with the objective of clarifying the level of 

BIM concepts proficiency of the interviewee. BIM dimensions 
(Q7), user maturity level (Q8), level of development (Q9), and 
software adoption (Q10) are well known assessment frameworks 
and instances by the specialists in the field (Alshawabkeh et al., 
2021; Barazzetti et al., 2015; Bew and Richards, 2008; Fernández-
Mora et al., 2022; Han and Ran, 2023; Huang, 2018; Khan et al., 
2018; lot Tanko and Mbugua, 2022; Mawra et al., 2024; Pillay et 
al., 2018; Raya and Gupta, 2022; Sampaio, 2015; Saraireh et al., 
2020; Szafranko and Jurczak, 2024; Wang et al., 2025). 

The third macro issue involves questions Q11-Q14 on the edu-
cational experience of the interviewees, with the objective of 
understanding the level of readiness to deal with BIM concepts of 
students and instructors, the type of student autonomy in learning, 
and the bottlenecks to academic transition to BIM-led courses. 
Students background exposure to BIM (Q11), instructors’ training 
(Q12), student-teacher interaction (Q13), and barriers to integra-
tion of BIM concept in the academic curriculum (Q14) have been 
largely studied in the scientific literature (Abbas et al., 2016; 
Barison and Santos, 2010; Huang, 2018; Peng et al., 2022; Suwal 
et al., 2013).  

 
 
 

Questionnaire submission and results 
The questionnaire was managed through Google Forms and 

submitted from June to September 2025. It was conceived as a 
pilot i.e., a preliminary release to validate clarity of the questions, 
overall answerability, language clarity, and efficiency of the deliv-
ery mode. So, we drafted the list of questions by addressing their 
contents to core issues emerging from the scientific literature. This 
scientific reference was conceived to apply a very preliminary 
expert validation. We plan to carry on the remaining steps of the 
questionnaire validation (i.e. data cleaning, statistical analysis, and 
refining) in future research works. The interviewee has been intro-
duced to the themes of the questionnaire through a short paragraph 
reported in the Appendix (online supplementary material). 
Although the survey involves data extracted from human replies, 
the anonymization process prevents any possibility to trace back 
the answers to the identity of the interviewees. Thus, we verified 
that in this case of low risk, the consent of the ethics committee 
was not needed. The target was a set of academic colleagues 
belonging to the second section of the Italian Association of 
Agricultural Engineers (AIIA) and to the Italian scientific sector 
dealing with Rural Buildings and Agro-Forest Land Planning (with 
ministerial code AGRI-04/C). As per November 2025, the Italian 
ministerial database of colleagues in the AGRI-04/C sector includ-
ed 61 scientists, who mostly belong to AIIA. Twenty-five col-
leagues answered. They belong to academic bodies located 
throughout the whole nation in (from north to south) Milan, 
Bologna, Pisa, Florence, Ancona, Perugia, Sassari, Viterbo, 
Naples, Bari, Foggia, Matera, Reggio Calabria, and Catania. They 
mostly work in university departments dealing with agricultural, 
forestry, and food sciences and hold the following positions: full 
professor (7 people), associate professor (15), assistant professor 
(1), and post-doc (2). In the remaining of this section, we report on 
the answers to the questions clustered by macro issues. The replies 
to the questions of the basic macro-issues are described in Figure 1. 
As for Q1 (Figure 1A), replies indicate that colleagues mostly 
focus on building design or on both building and landscape design 
with a marginal pure interest in landscape design. Figure 1B on 
question Q2 clearly indicates that the interest in BIM applications 
is still characterized by absence of operational practice (14 out of 
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25 colleagues) but also by at least 2 years practice (11 colleagues). 
As indicated by Figure 1C on question Q3, most colleagues are 
acquainted with the mandatory use of BIM for certain public work 
design management. According to the results reported in Figure 1D 
on question Q4, almost all the colleagues in the sample (24 out of 
25) feel that a transition to BIM-led design education in academy 
is moderately or urgently needed. With respect to Figure 1E on 
question Q5, 13 colleagues are not involved in any process of inte-
gration of BIM concepts into academic curriculum, while 8 col-
leagues are reshaping an existing course or diploma program. As 
for Figure 1F on question Q6, most of the interviewees are not 
integrating BIM concepts into the academic curriculum at any edu-
cational programs, while many colleagues are doing so at least in 
undergraduate programs. In Figure 2, we report on the replies to 
questions Q7-Q10 included in the second macro issue on BIM 
implementation. Figure 2A on question Q7 shows that 11 out of 25 
colleagues cannot indicate any specific dimension of their BIM 
applications, while other 11 colleagues declare to practice a 3D 
BIM application. As for Figure 2B on question Q8, 10 colleagues 
can not indicate any maturity level and only 3 colleagues use BIM 
application at level 2 (collaborative way). As Figure 2C on ques-
tion Q9 indicates, 13 colleagues can not indicate any level of 
development and 9 colleagues practice at level 100 or 200 (basic 

and generic form). Finally, Figure 2D on question Q10 illustrates 
that 11 colleagues do not use any BIM software and Autodesk 
Revit and Graphisoft ArchiCAD are major options. In Figure 3, we 
report on the replies to questions Q11-Q14 included in the third 
macro issue on BIM educational experience. Figure 3A on ques-
tion Q11 illustrates that students have no specific background on 
BIM concepts and in many cases the interviewees cannot indicate 
any option. According to Figure 3B on question Q12, most teach-
ers did not receive any specific training to teach and coach on BIM 
concepts. As for Figure 3C on question Q13, in a few cases, the 
students were autonomous in mastering BIM software and con-
cepts, while many interviewees could not indicate any type of 
interaction. Finally, Figure 3D on question Q14 indicates that with 
the largest share the interviewees did not indicate any barriers to 
BIM concept integration in academic education, and in second 
instance they mentioned technical bottlenecks.  

 
 
 

Discussion 
In this section, we provide the reader with a contextualization 

of the outcomes illustrated above. We do so, by advancing some 
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Figure 1. Answers to questions Q1-Q6 of the first macro issue of the questionnaire (Basics). See Table 1 for the meaning of short tags. 



                 Article

Figure 2. Answers to questions Q7-Q10 of the second macro issue of the questionnaire (Implementation). See Table 1 for the meaning of 
short tags.

Figure 3. Answers to questions Q11-Q14 of the third macro issue of the questionnaire (Educational experience). See Table 1 for the mean-
ing of short tags.
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general arguments and developing on the RQs and related macro 
issues proposed in the introduction and methodological section.  

A first general consideration attains the sample considered. 
The set includes twenty-four replies out of 61 potential intervie-
wees and absorbs a share equal to nearly 40% of the universe of 
academic colleagues belonging to the Italian ministerial sector 
AGRI-04/C Rural Buildings and Agro-Forest Land Planning. The 
share can be considered satisfactory: the repliers show academic 
affiliations evenly distributed throughout peninsular and insular 
Italy and a working profile pattern mostly representing permanent 
positions (full and associate professor). So, young research assis-
tants have replied in a very limited way to the questionnaire. A sec-
ond general consideration attains the high frequency of “none” or 
“none of the above” or “cannot say” replies. This is a clear signa-
ture that -beyond the generic statements on the need to transition 
the academic curriculum towards BIM-driven educational pro-
grams- the colleagues are frequently not familiar with the techni-
calities and the specifics of BIM. This evidence is compatible with 
patterns observed in academic realms of emerging BIM adopters 
(countries at an earlier stage of BIM maturity), where the interest 
in BIM concepts integration in educational programs is generally 
in its infancy (Ledda et al., 2025; NATSPEC BIM, 2025).  

As for the first macro issue attaining the basics of BIM (RQ1), 
the colleagues of the sector Rural Buildings and Agro-Forest Land 
Plannin focus mostly on building design but are also applying BIM 
to landscape management and planning. This is in line with the 
general attitude of the AEC sectors toward the design of single or 
group of units but reveals openness to territorial analysis in inte-
gration with GIS and terrain 3D modelling tools. This declaration 
on the focus of the application is to be confronted with a poor level 
of familiarity with BIM concepts, as the repliers frequently declare 
no practice. Similar comment holds for the widespread acquain-
tance of the need to use BIM for certain public works. In a similar 
way, replies to Q4-6 illustrate that the large adhesion at least to a 
moderate need of evolving academic design education into BIM-
driven curricula does not always lead to operative mobilization of 
the colleagues in significative and systemic academic educational 
innovation processes. This gap between theoretical statements and 
practical commitment is typical of emerging BIM adopters in the 
worldwide transition to BIM academic education (NATSPEC 
BIM, 2025).  The awareness of the need to teach BIM concepts in 
higher educational institutions is confirmed in other studies (Eadie 
et al., 2014). Similarly, the emergence of circumstances hindering 
a smooth transition from traditional 2D tools to 3D BIM software 
routines is documented also in other research studies (Huang, 
2018). The educational unbalance recorded in our investigation 
with a large focus for undergraduate and master’s programs should 
be confronted with the recall to the renovation of the broadest 
spectrum of academic programs (including PhD level course and 
open seminars) (Sampaio, 2015). Finally, the general endorsement 
for BIM concepts integration in academic education of advanced 
building design is documented in other studies (Liu et al., 2025), 
where BIM (together with fundamental of construction and artifi-
cial intelligence and big data) is deemed to be key for the prepara-
tion of future professionals in intelligent construction. As for the 
second macro issue on BIM implementation (RQ2), replies to Q7-
10 confirm the theoretical approach to BIM emerging from the 
responses to the first six questions above. This is clearly proved by 
a null use of software programs by nearly a half of the respondents, 
a maturity level 1 (stand-alone applications) or less for 22 intervie-
wees and LOD 100 or less for 19 repliers. This may be partly 
explained by the position of the colleagues dealing with multiform 

academic duties and with very spare time for executive tasks. A 
stronger institutional commitment to the transition to BIM-led edu-
cation can justify the allocation of time and resource to attain and 
maintain higher consciousness and technical command of BIM 
frameworks. The use of proprietary software programs -such as 
Autodesk Revit and Graphisoft ArchiCAD- requires structural 
funding and informatic technicians support for educational multi-
licence purchasing and design laboratory management. Many 
issues recorded in our study correspond to worldwide phenomena. 
As for software programs, Kovacic et al. (2015) and lot Tanko and 
Mbugua (2022) have documented the use of similar tools. In detail, 
Alassaf (2025) illustrated the efficiency of Autodesk Revit for 
overcoming learning barriers. The urgency of providing more 
instructor academic education is recalled by Muller et al. (2016). 
This strategy is believed to overcome the low familiarity and use 
of BIM concepts (Pillay et al., 2018), increase the overall institu-
tional maturity (i.e., a comprehensive concept encompassing also 
BIM maturity level and level of development; Safour and Ahmed, 
2023), and move from initial modelling to collaboration in BIM-
driven design (Correa et al., 2025). As for the third macro issue on 
learning experience, many replies confirm the theoretical approach 
to BIM education, with a weak consciousness of the educational 
challenges involved in such innovation processes. This is wit-
nessed by the large number of “none” replies to all the Q11-14. The 
generally low exposure to BIM training of the instructors is a clear 
symptom of the absence of a sustained interest of academies to 
address a specific educational innovation in the field. The evidence 
is well-paralleled by the replies-to-Q14, which allude to contextual 
and environmental -i.e. organizational- beyond the technical- bar-
riers to a smooth academic educational evolution to a stabile sup-
ply of BIM integrated curricula. With systemic efforts, we exert no 
doubt that the autonomy of students will be expanded even with a 
poor background on BIM concepts. The early-stage circumstances 
characterizing the educational environment have been documented 
in other cases by the study of Alnaser et al. (2024) on skill gaps, of 
Barison and Santos (2010) on institutional lags, and of Huang 
(2018), Ismail et al. (2024), Szafranko and Jurczak (2024) on gen-
eral barriers to BIM integration in the academic curriculum. The 
solution of these critical circumstances should be found through 
paths of progressive implementation and maintenance of an 
ecosystem of BIM technologies  supporting the broad academic 
learning community (Adamu and Thorpe, 2016).  

 
 
 

Conclusions 
In this paper, we present and discuss the outcomes of a cross-

section analysis concerning the attitude of Italian teachers to tran-
sitioning building design and landscape planning educational pro-
grams to a BIM-driven curriculum. We extend the evidence of a 
study by Ledda et al. (2025) concerning the Department of 
Agricultural Sciences at the University of Sassari (Italy) to the 
broader panorama of many other similar Italian academic depart-
ments. This generalization is achieved by gathering the replies to a 
questionnaire attaining well-known and accepted scientific issues 
on the basics, implementation and educational experience of BIM 
academic educational transition. In this respect, the method is 
designed in a universal way and can be applied to the cross-section 
analysis of other academic communities engaged in BIM educa-
tional transition. The main message of this analysis is that the com-
munity of Italian agricultural engineers working on Rural 
Buildings and Agro-Forest Land Planning shows a very promising 



attitude for a BIM-inspired innovation of the academic education. 
Meanwhile, this theoretical awareness does not always lead to 
practical educational endeavors. This circumstance might be asso-
ciated to the emerging BIM adopters nature of some Italian higher 
education institutions and by a still marginal role played by agri-
cultural sciences departments with respect to core architectural and 
engineering departments. This calls for urgent mobilization and 
institutional commitment of agricultural sciences departments with 
respect to the use and teaching of BIM concepts for the design of 
rural buildings and landscapes. The BIM ecosystem could be set 
up as an interdepartmental infrastructure involving funding, tech-
nicians, instructors, students, hardware, and software in an integra-
tive perspective. The outcomes of this study are meaningful within 
some limitations that open to further research work. First, the inter-
viewee sample size is far from corresponding to the universe of 
colleagues belonging to the Italian scientific sector AGRI-04/C 
Rural Buildings and Agro-Forest Land Planning. This is explained 
by the pilot nature of the questionnaire adopted in this survey. We 
drafted the questionnaire to minimize ambiguity and maximize 
clarity and answerability of the questions. We also appreciate the 
efficiency of the delivery mode, as the questionnaires have been 
completed in every aspect without missing or misinterpreted items. 
On the other side, in future work, we plan to apply validation tech-
niques including data cleaning (by reverse coding negatively 
phrased questions), statistical analysis (with principal component 
analysis and Cronbach alfa test of consistency), and refining. 
Thereafter, we will be able to enlarge the number of complete 
questionnaires through cycles of invitations in a larger time. 
Validation would ensure a higher reliability of the data obtained 
through the questionnaire, while widening would fill the gap of 
statistical relevance of the whole exercise and of other specific 
issues, including the unbalanced representation of the working 
positions in favor of more executive roles (assistant professors). In 
the perspective of studying the worldwide attitude of agricultural 
engineers, the questionnaire can be submitted to an international 
audience through The European Society of Agricultural Engineers 
(https://eurageng.eu/) and the International Commission of 
Agricultural and Biosystems Engineering (https://cigr.org/). 
Secondly, the survey has been designed to obtain an instant picture 
of the attitude to innovating academic educational programs. The 
interviewee is introduced to the specific themes just with a brief 
paragraph (Appendix). Further work should be addressed to devel-
op follow-up analyses including rounds of focus groups, dissemi-
nation strategies and mainstreaming measures. After this aware-
ness rise, resulting pictures become more meaningful and opera-
tional.       

 
 
 

References  
Abbas A, Din ZU, Farooqui R, 2016. Integration of BIM in con-

struction management education: an overview of Pakistani 
Engineering universities. Procedia Engineer 145:151-157. 

ACCA, 2025. BIM GIS and Digital Twin in Agriculture: A 
Comprehensive Guide. Available from: https://biblus.accasoft-
ware.com/en/bim-gis-and-digital-twin-in-agriculture-a-com-
prehensive-guide/ 

Adamu Z, Thorpe T, 2016. How universities are teaching BIM: A 
review and case study from the UK. J Inf Technol Constr 
21:119-139. 

Al Aamri AMS, Evdorides H, Baniotopoulos C, 2025. Barriers and 
opportunities for the adoption of building information mod-

elling in the design of buildings: case study of Oman. 
Sustainability 17:3510.  

Alassaf N, 2025. From abstraction to realization: a diagrammatic 
BIM framework for conceptual design in architectural educa-
tion. Sustainability 17:8853. 

Alnaser AA, Binabid J, Sepasgozar SM, 2024. Transforming archi-
tectural programs to meet industry 4.0 demands: SWOT anal-
ysis and insights for achieving Saudi Arabia’s Strategic vision. 
Build 14:4005. 

Alshawabkeh Y, Baik A, Fallatah A, 2021. As-textured as-built bim 
using sensor fusion, zee ain historical village as a case study. 
Remote Sens 13:5135. 

Barazzetti L, Banfi F, Brumana R, Oreni D, Previtali M, Roncoroni 
F, 2015. HBIM and augmented information: Towards a wider 
user community of image and range-based reconstructions. Int 
Arch Photogramm Remote Sens Spat Inf Sci 40:35–42. 

Barison MB, Santos ET, 2010. BIM teaching strategies: an 
overview of the current approaches. Proc. ICCCBE 2010 Int. 
Conf.e on Computing in Civil and Building Engineering. 
Available from: http://www.engineering.nottingham.ac.uk/icc-
cbe/proceedings/pdf/pf289.pdf  

Bew M, Richards M, 2008. BIM maturity model. Brighton, 
Construct IT Autumn 2008 Members’ Meeting. 

Borkowski AS, 2023. A literature review of BIM definitions: nar-
row and broad views. Technologies 11:176. 

Correa SD, Turk Ž, Dujc J, 2025. BIM integration in higher edu-
cation: A global assessment. ITcon 30:1059-1079. 

Eadie R, Comiskey D, McKane M, 2014. Teaching BIM in a mul-
tidisciplinary department. Proc. 5th Int. Education, Science 
and Innovations Conference, Pernik. 

European Committee for Standardization, 2018a. Organization and 
digitization of information about buildings and civil engineer-
ing works, including building information modelling (BIM) - 
Information management using building information mod-
elling - Part 1: Concepts and principles. 

European Committee for Standardization, 2018b. Organization 
and digitization of information about buildings and civil engi-
neering works, including building information modelling 
(BIM) - Information management using building information 
modelling - Part 2: Delivery phase of the assets. 

European Union, 2014. Directive 2014/24/EU of the European 
Parliament and of the Council of 26 February 2014 on public 
procurement and repealing Directive 2004/18/EC Text with 
EEA relevance. In: Official Journal, L 94, 28/3/2014, pp. 65-
242. 

Fernández-Mora V, Navarro IJ, Yepes V, 2022. Integration of the 
structural project into the BIM paradigm: A literature review. J 
Build Eng 53:104318. 

Gao X, 2023. Modern design of rural green buildings based on big 
data technology. Cities 141:104387. 

Han W, Ran Z, 2023. Visualization platform for rural prefabricated 
intelligent construction with BIM technology. Proc. 
International Prefabricated Building Seminar on Frontier 
Technology and Talent Training; pp. 153-162. 

Huang Y, 2018. A review of approaches and challenges of BIM 
education in construction management. J Civ Eng Archit 
12:401-407. 

Ismail N, Kamal E, Fizal M, 2024. A systematic literature review: 
implementing building information modelling (BIM) for 
TVET educators in Malaysia. J Adv Res Appl Sci Eng Technol 
49:194-210. 

Khan R, Aziz Z, Ahmed V, 2018. Building integrated agriculture 

                 Article

[page 34]                                             [Journal of Agricultural Engineering 2026; LVII:2054]                                                            



information modelling (BIAIM): An integrated approach 
towards urban agriculture. Sustain Cities Soc 37:594-607. 

Kovacic I, Vasilescu D, Filzmoser M, Suppin R, Oberwinter L, 
2015. BIM in teaching - lessons learned from exploratory 
study. Organ Technol Manag Constr 7:1358-1366. 

Krivonogov A, Zakharova G, Kruglikov S, Plotnikov S, 2018. 
Implementation of BIM-technologies in the educational pro-
gram of the architectural university. MATEC Web Conf 
146:01001. 

Ledda A, De Montis A, Serra V, Usai E, Calia G, 2025. Integrating 
BIM concepts in academic education: the design of rural build-
ings and landscapes. Build 15:2276. 

Leite F, 2016. Project-based learning in a building information 
modeling for construction management course. J Inf Technol 
Constr 21:164-176. 

Li J, Afsari K, Li N, Peng J, Wu Z, Cui H, 2020. A review for pre-
senting building information modeling education and research 
in China. J Clean Prod 259:120885. 

Liu F, Xiao X, Liu M, Zeng H, Zhang L, 2020. Analysis of natural 
lighting and energy conservation of a University Teaching 
Building Based on BIM technology. IOP Conf Ser Earth 
Environ Sci 505:012009. 

Liu W, Zeng Y, Liu D, Huang Y, Hou Y, 2025. Intelligent construc-
tion-driven transformation of construction management educa-
tion for sustainable development: from the educator’s perspec-
tive. Sustainability 17:9079. 

lot Tanko B, Mbugua L, 2022. BIM education in higher learning 
institutions: a scientometric review and the Malaysia perspec-
tive. Int J Built Env Sust 9:23-37. 

Mawra K, Rashid K, Alqahtani FK, Zafar I, Ju M, 2024. Load 
bearing geopolymer from agro-waste and its energy-environ-
mental-economic (E3) performance: Application through 
building information modeling. Constr Build Mater 
440:137425. 

Muller M, Loures E, Mendes Jr R, Canciglieri Jr O, Freitas 
MCDC, Frederico GF, 2016. Developing BIM culture in a uni-
versity - Past and future steps. Proc. Transdisciplinary 
Engineering: Crossing Boundarie, IOS Press; pp. 358–367. 

Nakapan W, 2011. Challenge of teaching BIM in the first year of 
university. Proc. 20th Int. Conf. Association for Computer-
Aided Architectural Design Research in Asia (CAADRIA 
2015); pp. 509-518. 

NATSPEC BIM, 2025. The BIM education – Global 2025 update 
report. Available from: https://bim.natspec.org/images/NAT-
S P E C _ D o c u m e n t s / B I M _ E d u c a t i o n _ - _ G l o b a l _ -
_2025_Update_Report_V120.pdf  

Nikologianni A, Mayouf M, Gullino S, 2022. Building Information 
Modelling (BIM) and the impact on landscape: A systematic 
review of evolvements, shortfalls and future opportunities. 
Cleaner Prod Lett 3:100016. 

Peng P, Ao Y, Li M, Wang Y, Wang T, Bahmani H, 2022. Building 
information modeling learning behavior of AEC undergraduate 
students in China. Behav Sci 12:269. 

Pillay N, Musonda I, Makabate C, 2018. Use of BIM at higher 
learning institutions: Evaluating the level of implementation 
and development of BIM at built environment schools in South 
Africa. Available from:  https://ujcontent.uj.ac.za/ 
view/pdfCoverPage?instCode=27UOJ_INST&filePid=13578
6200007691&download=true  

Pontrandolfi R, 2020. Multiscale gis-bim methodological 
approaches and digital systems for the knowledge of the mod-
ern architectural heritage in italy. the rural village “la martella” 
in matera. Int Arch Photogramm Remote Sens Spat Inf Sci 
44:279-286. 

Ramadhan MA, Sumarsono RA, Achmad AA, Cisse A, 2022. 
Implementation of Kirkpatrick evaluation model in Building 
Information Modeling (BIM) training program. Jurnal 
Pendidikan Teknologi dan Kejuruan 28:130-138. 

Raya RK, Gupta R, 2022. Application of BIM framework on rural 
infrastructure. Asian J Civ Eng 23:249-268. 

Republic of Italy, 2023. Codice dei contratti pubblici. DL 
31/3/2023, no. 36. In: Official Journal No. 77, 31/3/2023. 

Safour R, Ahmed S, 2023. Teaching BIM as an integrated multidis-
ciplinary program (Case study Syrian virtual university). Int J 
BIM Eng Sci 6:52-73. 

Sampaio AZ, 2015. The introduction of the BIM concept in civil 
engineering curriculum. Int J Eng Educ 31:302-315. 

Saraireh AQ, Moh’d I, Haron AT, 2020. Understanding the concep-
tual of building information modeling: a literature review. Int J 
Civ Eng Technol 11:165-171. 

Spagnolo C, 2020. [Il BIM per la progettazione degli edifici zoo-
tecnici. Elementi teorici ed un caso applicativo].[BIM for the 
design of livestock buildings: Theoretical issues and an appli-
cation]. Final Thesis, University of Sassari, Italy. 

Suwal S, Jäväjä P, Rahman MA, Gonzalez V, 2013. Exploring 
BIM-based education perspectives.. Available from: 
https://www.library.auckland.ac.nz/external/finalproceeding/F
iles/Papers/46530final00058.pdf  

Szafranko E, Jurczak M, 2024. Implementability of BIM technol-
ogy in light of literature studies and analyses of the construc-
tion market. Sustainability 16:1083. 

Wang J, Zhou J, Zhang S, 2025. Applying shape grammar and BIM 
for generating the mass modular housing design in 
ShanLiChenJia village, ZhaoYuan, China. J Asian Archit Build 
Eng 24:178-198. 

Yaji L, Xiaoqian X, 2023. Rural building cost research practice 
based on BIM. Acad J Archit Geotech Eng 5:64-67. 

Zamora-Polo F, Luque-Sendra A, Aguayo-Gonzalez F, Sanchez-
Martin J, 2019. Conceptual framework for the use of building 
information modeling in engineering education. Int J Eng Educ 
35:744-755. 

Zhou T, Sun K, Chen Z, Yang Z, Liu H, 2023. Automated optimum 
design of light steel frame structures in Chinese Rural areas 
using building information modeling and simulated annealing 
algorithm. Sustainability 15:9000.

                                                                                                                              Article

                                                             [Journal of Agricultural Engineering 2026; LVII:2054]                                            [page 35]



                 Article

[page 36]                                             [Journal of Agricultural Engineering 2026; LVII:2054]                                                            

Received: 6 December 2025; Accepted: 10 March 2026.  
Contributions: Andrea De Montis, conceptualization, coordination, data curation, data analysis, writing – original drafting; Antonio Ledda, data curation, 
writing – original drafting, writing – review & editing; Giovanna Calia, data curation, writing – review & editing; Vittorio Serra, data curation, writing – 
review & editing.  
Conflict of interest: the authors declare no competing interests and all authors confirm accuracy.  
Availability of data and material: all data generated or analyzed during this study are included in this published article.  
Funding: this study was supported by the project “Conoscenza e gestione sostenibile dei sistemi agricoli e forestali con il miglioramento sostenibile delle 
produzioni primarie: il caso dell’allevamento bovino in Sardegna” (University of Sassari, progetti di ricerca interdisciplinare - DM 737/2021, risorse 2021-
2022; Finanziato dall’Unione Europea, Next-GenerationEU). 
 
Publisher's note: all claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those 
of the publisher, the editors and the reviewers. Any product that may be evaluated in this article or claim that may be made by its manufacturer is not guaranteed 
or endorsed by the publisher. 

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).

Online Supplementary Material 
Questionnaire introduction. 
  


