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Abstract 

Virginia Polytechnic Institute and State University (VT), University of Illinois at Urbana-
Champaign (UIUC), University College Dublin (UCD), Agricultural University of Athens 
(AUA), Universidad Politecnica de Madrid (UPM) and University of Bari (UNIBA) are part of a 
Trans-Atlantic Biosystems Engineering Network (TABE.NET), that has been established with 
the overall goal to advance internationalization of Biosystems Engineering (BSEN) curricula 
and develop a global awareness within the discipline. 
 
A project working group analyzed the idea of the development of an international collabora-
tive design project for undergraduate students in the participating institutions. Aims of this 
action were to get a change in the students’ outlook to utilize in their remaining years within 
the university and a more internationalized resume before they finish. Further outcomes de-
sired by the team were a second or third language acquisition and an appropriate peer as-
sessment across cultures. 
 
The working group activity culminated in a workshop at Virginia Tech in July 2013, and in-
volved a review of existing modules that could include international collaboration and the 
potential of a new class/module/course. The group highlighted many different possibilities for 
the class including semester/year-long exchanges, short courses, webinars, industry/global 
specific problems and student-designed videos. Many challenges were acknowledged such 
as varying semester dates, language, resources, cost of implementation, differing program 
structures, matching classes/modules/courses and opportunity cost for faculty/academic 
staff. 
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At the end of this analysis, it was decided that the most feasible method to implement in the 
short term was a video podcast. This method showed many attractive aspects, such as prior 
positive experience among partners, low opportunity costs for faculty with high potential pay-
off, technical feasibility for students that could develop multi-media communication skills, 
development of critical evaluation, ability to provide feedback across cultures and opportunity 
for language training. 
 
This paper reports on the learning experience of students who took part in this collaboration 
across the network in the 2013/14 academic year. They were asked to create a video with 
technical content for an international peer audience and to assess and provide feedback for 
videos created by international peers. A total of 74 videos were compiled by student groups 
in six modules/courses/classes across a range of topics in five partner institutions. Videos 
were uploaded to YouTube and peer assessment was provided in the comments section 
under each clip. Students indicated that the video podcast collaboration was a positive expe-
rience and the vast majority felt they had improved their communication skills. The activity 
also led to a slight increase in the percentage of people who wanted to develop their lan-
guage skills further. The students found it interesting but challenging to evaluate other stu-
dents’ work.  

Keywords: engineering, biosystems, undergraduate, education, video  

1 Introduction  

1.1 TABE.NET project  

A Trans-Atlantic Biosystems Engineering Network (TABE.NET) has been established with 
the overall goal to advance internationalization of Biosystems Engineering (BSEN) curricula 
and develop a global awareness within the discipline. The participating institutions are Virgin-
ia Polytechnic Institute and State University (VT), University of Illinois at Urbana-Champaign 
(UIUC), University College Dublin (UCD), Agricultural University of Athens (AUA), Univer-
sidad Politecnica de Madrid (UPM), and University of Bari (UniBar). Further details can be 
found on the project web site www.ucd.ie/tabe. 
 
Activities include identifying core threads of the discipline, creating a database of multina-
tional examples that will globalize core BSEN courses, and developing several innovative 
courses.  In addition, a working group has explored the potential to develop an international 
collaborative design project for undergraduate students in the participating institutions and 
this is the focus of this paper.  
 
The initial step of the process was to compare the design experiences of undergraduate stu-
dents across the TABE.Net network and this information was presented previously (Curran et 
al., 2011). The first point to note is the different terms that are applied in various countries 
regarding learning units. Students take classes in VT and UIUC, they study modules in UCD, 
and they take courses in AUA, UPM, and UNIBA. The details of programs, design experi-
ence, hours studied, European Credit Transfer System (ECTS) (applicable across Europe), 
etc. are described in an earlier paper (Curran et al., 2011). 
 
The working group activity culminated in a workshop at Virginia Tech, Blacksburg, in July 
2013, and involved a review of existing modules that could include international collaboration 
and the potential of a new class/module/course. 
 
The working group drew up a list of desired outcomes as follows: 

- change in the students’ outlook to utilize in their remaining years within the uni-
versity 

- take actions that result in a more internationalized resume before they finish 
- second or third language acquisition 

http://www.ucd.ie/tabe
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- international peer assessment, appropriate peer assessment across cultures, with 
a cultural awareness, and how to give feedback. 

1.2 Options for international undergraduate student collaboration 

The target students for the project could either be teams or individuals. For early stage stu-
dents at undergraduate level, the activity could embolden their enthusiasm while it may give 
a more in-depth learning experience if Masters students were involved. Table 1 shows a list 
of approaches (in no particular order) that were considered for international student collabo-
ration and includes comments on each.  
 

Table 1: Laundry list of approaches for international student collaboration 

Approach Comment 

Semester or year-long exchange experience Well established approach 

Study abroad – semester at home, plus 2-8 
week field implementation 

Timing could be difficult 

Winter session, Maymester (3 weeks), or Sum-
mer 

Feasible but  limited student availability 

Staff and students go to partner site to provide 
short course 

Happens already in some partner institutions 

In-country component is a Tiki-Tour Offers good opportunity 

In-country component is culmination of 
semester-long preparatory phase, and may 
involve partner institutions’ students  

Requires good co-ordination 

Students spend time in each university, e.g. 
NOVA Scandinavia/Industry example for 
Masters students 

Has worked in previous example 

Specific course/module/class (e.g. Agricultural 
Buildings) 

Can use a common topic across most partners 

Webinar (live + recording) 

- background on topic 

- implement for a specific design (e.g. air 
intake for animal housing) 

- 2 times per week for webinar, 1 time per 
week local instructor (mentor) with recitation 

Has potential but needs local support 

Student-designed video on assigned Biosystems 
Engineering topic 

Feasible to incorporate into existing learning 
activities  

Specific problem (e.g. Haiti) and get together to 
implement 

Challenge to co-ordinate and implement 

Student/team collaborating with international 
expert (partner’s staff) 

Could communicate by email/Skype 

Specific problem in industry with formalized 
design internship in another country  

What industry needs to make internship happen: 
Engineering skill, language, and communication 
(clarity of expression) 

A good opportunity but may be challenging to 
co-ordinate and implement 

Reseach Experience for Undergraduates (REU) 
and EU (Erasmus Mundus intensive program) 

Experience of these schemes already in partner 
institutions but application would need to be 
made to secure funding  
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1.3 Santa Claus – Goal 

To implement a design, to test it and to evaluate its performance is the desirable goal con-
nected to every learning activity regarding design, as they respond to calls for more "success 
on the ground" with examples of real impact and with evidence that supports learning from 
experience.  
 
Design implementation has to be integrated with the two necessary phases of projects moni-
toring and evaluation. Monitoring is the continuous assessment of project implementation in 
relation to agreed schedules. It provides continuous feedback on implementation and identi-
fies actual or potential successes and problems as early as possible to facilitate timely ad-
justments to project operation.  
 
Evaluation is the periodic assessment of a project's relevance, performance, efficiency, and 
impact (both expected and unexpected) in relation to stated objectives. The use of mid-term 
reviews of ongoing projects has spread quickly in recent times. Terminal evaluations, con-
ducted at the end of a project, are required for project completion reports. They include an 
assessment of a project's effects and their potential sustainability. 
 
Used carefully at all stages of the project cycle, monitoring and evaluation can help to 
strengthen project design and implementation and stimulate partnership with project stake-
holders. Relevant analysis and evaluation from projects can highlight the outcomes of previ-
ous interventions, and the strengths and weaknesses of their implementation.  
 
This type of approach suggests a close collaboration between industry and academia. There 
are major advantages for the students, university and participating companies because, if 
there is no doubt that project-based modules require much work in initiating and developing 
them, it is also true that the enhancement of the student learning experience is rewarding 
(Curran et al., 2011). 
 
The UIUC class ABE 469 (Industry Linked Design Projects) is an example of how for stu-
dents is possible to experience modern engineering design practice and the product devel-
opment process with team oriented, industry sponsored design projects.  A key element of 
ABE 469 is industry involvement. Student design teams have full responsibility for research, 
design, fabrication, test, and evaluation of an optimum design solution. Teams develop and 
“track” their project schedules and budgets. This experience helps the students make a tran-
sition from an individually based classroom situation to a team based collaborative industry 
environment. 
 
ABE 469 is considered to be a “Win/Win/Win” situation. The students win by making the 
transition to an industry environment by working as a team on a “real life” engineering prob-
lem. They learn to integrate past experiences and training into optimum engineering solu-
tions. The University gains by providing an outstanding educational experience for the stu-
dents and a closer tie to industry. The sponsor wins by deriving an engineering solution at 
nominal cost, while having an opportunity to network with the university and to evaluate po-
tential engineering talent for their organizations (Curran et al., 2011). 
 
Even if very much fruitful in terms of design implementation, monitoring and evaluation, this 
type of approach has many challenges in the perspective of an international collaborative 
design project for undergraduate students in different institutions. The major ones are related 
to resources and costs of implementation; involvement of industries in different countries with 
different needs and programs; expected times to complete the process of monitoring and 
evaluation; and the need to get students with very similar skills. 

1.4 Challenges to implementing an online collaborative design course in Bio-
systems Engineering  
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There are a range of challenges to implementing an online collaborative design course in 
Biosystems Engineering. The most obvious one is that semester dates vary across institu-
tions. There is also an opportunity cost for faculty/staff and their programs. Language is an-
other barrier facing collaborating students. The resources and costs of implementation chal-
lenge the sustainability of such an approach. It would also be difficult to find matching mod-
ules/courses/classes across the partner sites along with the fact there are engineering and 
other majors involved in the TABE.NET network. Course credit approval would also provide a 
challenge among differing undergraduate program structures (4-yr, 3+2 yr, 4+2 yr). Many of 
these existing issues above have been uncovered during more than four years of TABE.NET 
student exchanges. 

1.5 The advantages of video podcast collaboration  

Video podcast collaboration among international students is quite attractive for a number of 
reasons. There has been prior positive experience among partners (UCD and UIUC) and this 
provides assurance of future sustainability. There is a low opportunity cost for faculty/staff 
with a high potential payoff. It is technically feasible for students and part of their culture as 
they have easy access to mobile technology. The approach can help students develop multi-
media communication skills. It also encourages critical evaluation competencies and the 
learning of the ability to provide feedback across cultures. One of the clear benefits of the 
approach is the flexibility to implement across partners’ programs and modules, from intro-
ductory to advanced student levels. Finally, it also provides an opportunity for language train-
ing for students. In conclusion, it was decided that the most feasible approach for interna-
tional student collaboration in the short term was the video podcast. 

2 Materials and methods  

2.1 Implementation of video podcast collaboration 

The working group agreed that the following two learning outcomes could be added to 
classes/modules/courses - that students should be able to: 1. Create a video with technical 
content for an international peer audience; and 2. Assess and provide feedback for content 
and clarity of videos created by international peers. Table 2 shows the selected courses. 

Table 2: Selected courses involved in video podcast collaboration. 

Semester 
(2013/14) 

TABE.NET 
Partner 

Module/Class/Course Number of 
videos 
created 

Topic 

1 UCD Biosystems Engineering 
Design Challenge 

8 Micro wind turbines 

UIUC Introduction to Agricul-
tural and Biological  

Engineering 

10 Varied across discipline 

VT Introduction to Biological 
Systems Engineering 

20 Varied across discipline 

2 UCD Biosystems Engineering 
Design Challenge 

8 Use of biomaterials 

Buildings and Environ-
ment 

3 Environmental impact of 
agricultural buildings 

UNIBA Rural Buildings 12 Farm buildings, poultry 
units, wine cellars, etc. 

UPM Agricultural Buildings 13 Farm buildings, animal 
housing, wineries, rural 

roads, etc 
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All of the videos in both semesters were assigned by staff/faculty and created by students 
working in groups. The selected courses in the semester 1 collaboration were at introductory 
level. All UCD videos in semester 1 were on the same topic while those at UIUC and VT var-
ied across the discipline as the assignments were designed to give students exposure to 
different aspects of the programs.  

Semester 2 students were mostly at an advanced stage in their studies with some at Masters 
level, apart from the UCD students taking the Biosystems Engineering Design Challenge 
who were mainly in the first year of an engineering program. Three of the semester 2 
courses (UCD, UPM and UNIBA) had a focus on agricultural buildings, so the videos had 
quite a common theme compared to semester 1 videos which were more diverse in the 
topics. 

The students were given brief guidance on creating a video (e.g. target length of 2 minutes in 
mp4 format). They had to introduce and educate about the technical topic with depth instead 
of breadth for a target audience of international student peers. The students had to find suit-
able video recording technology to meet their needs and they also had to decide on the for-
mat. The videos were submitted to the staff/faculty and uploaded to a selected channel on 
YouTube. 

The students were then requested individually to assess one assigned video each from a 
partner institution and give feedback according to the following criteria: 

A. How well did video directly address assigned technical content? (marks out of 40) 
B. How well did the video communicate message? (marks out of 40) 

1. audio and image quality 
2. cadence and rhythm 
3. language and vocabulary 

C. Creativity of video?  (marks out of 20)  
 

The feedback was posted by each student under the assigned video so that the creators of 
the video could see the feedback.  

2.2 Evaluation 

The problem of the evaluation of learning activities is, as well known, very complex. Evalua-
tion gives the opportunity to understand if the goals and objectives of the action undertaken 
have been met (Biggs, 2003). It provides information to document accomplishments or fail-
ures that can be used to improve the methodology adopted. Evaluation can provide feedback 
and motivation for continued improvement for learners, faculty, and innovative curriculum 
developers. Good learning outcomes are focused on what the learner will know or be able to 
do by the end of a defined period of time and indicate how that knowledge or skill will be 
demonstrated.  

To ensure that important questions are answered and relevant needs met, it is necessary to 
design correctly a process of evaluation. Most evaluations will require the construction of 
specific measurement instruments. It is also necessary to choose measurement methods 
that are feasible in terms of technical possibilities and of available resources (Wojtczak, 
2001). Furthermore, in teamwork there are different ways of assessing individual students for 
the quality of their contribution to the group-working process or the group work product 
(Brown et al., 1997). 

After an analysis of strengths, weaknesses and required resources of the different methods 
and based on the experience of the involved institutions, it was decided that what was really 
interesting to evaluate was not the product or the process of the group work (and, as a con-
sequence, the individual contribution of every student), but the impact of the activity on the 
students in terms of acquired technical skills and cultural awareness. Based on this state-

mailto:wojtczak@iime.org
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ment, individual surveys based on the pre- and post-video experience have been assumed 
as the best way to evaluate the video-making impact on students. 

This choice has some implications that have to be accounted for: 1. The need for a common 
and specific questionnaire amongst partners; 2. The need for a formal review of survey re-
sults; and 3. The use of reviews for improving subsequent iterations. 

As for the first point, a specific questionnaire was developed, based on the division between 
pre- and post-video experience. The pre-video questions were based on two main issues: a 
review of the previous international experience of the students and an evaluation of the exist-
ing technical skills about making videos. The post-video questions were based on the differ-
ent learning experiences: sharing information with international students, making a video 
improving communications skills and evaluating other videos.  

3 Results and discussion 

From a staff/faculty perspective, it proved quite difficult to co-ordinate the activities as the 
semester dates were different in each institution. Semester 1 was slightly more amenable for 
the collaboration while Semester 2 and the mid-semester break made timing of the video 
creation, evaluation and feedback surveys more challenging. A total of 74 videos were com-
piled by student groups in six modules/courses/classes across a range of topics in five part-
ner institutions (UIUC, VT, UCD, UPM and UNIBA).  
 
In the end, only two sets of students (UNIBA, n=40; UCD, n=54) were surveyed before and 
after the learning activity. Table 3 shows the student feedback about the learning experience. 
The post-video survey achieved a lower response rate (61-70%) than the pre-video one (70-
90%). In the pre-video survey, the UCD students had a much greater prior international ex-
perience (89% v. 44%). Unsurprisingly, the local languages dominated as the first language 
spoken at home; however, the Italian students had a greater competency in a second lan-
guage (81% v. 66%). The majority of UCD and UNIBA students had considered improving 
language skills while fewer had previously thought about sharing information with interna-
tional students. They felt it was important to impart technical knowledge though the video in a 
concise and clear manner. In the post-video survey, all students said it was a positive expe-
rience and the vast majority felt they had improved their communication skills. There was 
also a slight increase in the number who wanted to develop their language skills further. The 
students said it was interesting but challenging to evaluate other students’ work. They appre-
ciated the feedback on their own videos, especially where they could improve. However, fur-
ther instruction on peer evaluation and feedback would be beneficial (Harris & Brown, 2013).  
 
While the surveys only relate to two sets of students, it is clear that students felt it was a 
worthwhile learning experience and some even recommended opportunities for further col-
laboration (e.g. Skype/web chat). There is merit in building on this positive experience within 
the TABE.NET partners and perhaps further through EurAgEng and ASABE networks. 

4 Conclusions  

Students indicated that the video podcast collaboration was a positive experience and the 
vast majority felt they had improved their communication skills. The activity also led to a 
slight increase in the percentage of people who wanted to develop their language skills fur-
ther. The students found it interesting but challenging to evaluate other students’ work.  
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Table 3: Student feedback in UNIBA and UCD regarding video podcast experience 

Survey Question 

Rural Buildings 
(UNIBA)  

n=40 

Biosystems Eng Design 
Challenge(UCD)  

n=54 

Before Video Experience (%) (%) 

Response rate 90 70 

Has international experience (travel, 
language, family, friends) 44 89 

First language, used at home Italian (100%) English (95%) 

Some competency in a second lan-
guage 81 66 

Considered improving language skills 89 76 

Considered sharing information with 
students abroad 67 39 

Think that “students are the same the 
world over” 39 34 

Prior experience of making videos 17 34 

      

After Video Experience     

Response rate 70 61 

Considered to have improved interna-
tional experience by making video 86 91 

Increased interest in improving lan-
guage skills 96 79 

Positive experience of sharing infor-
mation with international students 100 100 

Changed view of students from other 
countries 29 36 

Experience of making a video has 
improved communications skills 100 94 

Feedback from international students 
was valuable 100 97 
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