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ABSTRACT: Engineers require the skill of effective communication and interaction with architects to be successful throughout 

their professional career. While the relationship between architects and structural engineers develops during their professional 

career, it is often overlooked during their undergraduate education. This paper presents learning strategies to improve the 

communication between engineering and architecture students as well as the awareness of the others’ profession. The strategy of 

aligning learning outcomes to develop communication skills and prevent reproductive learning are applied in four continuous 

assessment problem-based learning (PBL) submissions. The strategies were applied in the experimental setting of a Stage 1 

undergraduate module jointly offered to architecture and general entry engineering students at the School of Civil Engineering, 

University College Dublin. Results from surveys showed the students enjoyed the module and had a high level of understanding 

of the other profession at the end of the module. The students identified an improvement in their own communication skills as a 

result of the module. 

KEY WORDS: Communication; Engineers; Architects; Problem-Based Learning. 

1 INTRODUCTION 

This paper presents a problem-based learning module called 

The Engineering and Architecture of Structures taught by the 

School of Civil Engineering at University College Dublin. The 

module is taught in the second semester by both authors and is 

taught to Stage 1 architecture and engineering students. The 

architecture students take this module as a core module whereas 

the engineering students elect to take this module as an option 

module. The engineering students are general entry for Stage 1 

and then they choose their engineering discipline for Stage 2 

onwards (they can choose from Biomedical; Chemical & 

Bioprocess; Chemical with Biochemical Minor; Civil; 

Electrical/ Electronic; Mechanical or Structural Engineering 

with Architecture). The module is 12 weeks long with four 

problem-based learning group submissions, one every 3 weeks. 

The module is continuous assessment only.  

Effective communication and interaction with architects 

cannot be underestimated as a key skill to success for engineers 

[1]. Engineers and architects will spend much of their working 

life on collaborative projects, and it is imperative that as part of 

their formal training these students get practical experience and 

are assessed on their ability to perform as part of a group. The 

current learning outcomes for these students however are very 

different. As a minimum requirement, Engineers will come to 

UCD with a C or better in Leaving Certificate higher level 

maths, as well as one or more science subjects. Most of the 

architects however have only completed Leaving Certificate 

ordinary level maths, and possibly no science subject. 

Students are often ‘strategic learners’ [2]; where it is the 

assessment, not the teaching, that has the greatest influence. 

Students are quite talented at sifting through the course content, 

filtering out what was needed, and as a result do well in all 

modules. Students often have an unsophisticated conception of 

learning [3]. There is a belief amongst students that there are an 

enormous number of correct answers and their role is to 

memorise these and regurgitate them back in exams. 

Sometimes, academic tasks make little sense to students. They 

may not always understand the purpose of completing 

laboratory reports, especially when its already been written 

hundreds of times before in the same format [3]. It is important 

that students learn and develop lifelong learning skills, as 

opposed to just ‘memorise’ and perform on exams.  

Effective learning is often hampered by assessment tasks that 

focus student attention on ‘reproductive thinking’ [4]. 

According to Gibbs and Simpson [3], assessment should be 

designed to support worthwhile learning. It should be 

considered from the outset of the module design, and not 

included as an ‘add-on’ [4]. They argue that standards will be 

raised by improving student learning rather than by better 

measurement of limited learning. Students cannot develop 

ethical awareness by being told about ethics; rather they must 

learn to evaluate situations from an ethical perspective and 

make ethical decisions [5]. Similarly, students can’t develop 

communication skills by being told about them – they must 

learn to evaluate the quality of their own communications and 

those received from others. Effective communication is a 

cornerstone of the working relationship between engineers and 

architects and thus is a key learning outcome. 

The prevalent system of examinations can lend themselves to 

students cramming last minute, and as a result, only engage in 

surface learning. An alternative to this is the concept of ‘slow 

scholarship’ as proposed by Harland et al. [2], where larger 

more integrated assessment tasks are used that take many 

weeks to complete (rather than days). Boud and Dochy [4] 

argue that learning is enhanced when assessment tasks require 

substantial involvement over time which promotes deep 

learning. The kind of learning that coursework involves has 

Aligning Learning Outcomes to Improve Communication and Learning Skills in an 

Interdisciplinary Problem-Based Learning Environment 

Jennifer Keenahan1, Daniel McCrum1 

1School of Civil Engineering, University College Dublin, Belfield, Dublin 4, Ireland  

email: jennifer.keenahan@ucd.ie, daniel.mccrum@ucd.ie 



long term consequences while the kind of learning involved in 

revision for exams does not [3]. 

Therefore, this module was set up as continuous assessment 

rather than examination. The assessment would be done in 

groups as to improve the student’s communication skills. Each 

of the four main assessment submissions during the semester 

would build on the previous assessment and improve the 

engagement and communication between the architecture and 

engineering students. The assessment submissions were all 

problem-based learning projects as to prevent reproductive 

thinking and remove the possibility of strategic learning. 

2 CONTEXT 

 Learning Outcomes 

The learning outcomes for this module have been written 

recognising the stark difference in backgrounds, talents and 

abilities of engineering and architecture students, in line with 

UCD’s code of practice [6]. The learning outcomes for this 

module are: 

1. Differentiate between the role of the engineer and the role 

of the architect through group discussion 

2. Develop effective communication skills through role-play, 

debates and group discussion 

3. Identify, draw and label the forces in engineering 

structures 

4. Describe and compare the available materials, and their 

properties for civil engineering projects. Defend the choice 

of material for a given context 

5. Assess structural forms and describe why they have been 

designed the way they have 

6. Assess the stability of different structural systems and 

subsequently visualise, design and create your own 

structural model 

7. Describe structural failures and how engineers and 

architects learn from these failures 

 

 Assessment 

This module is a compulsory 5-credit module for architecture 

students. At the same time, these students complete a 20-credit 

module in studio design which involves contact hours of 

approximately 30 hours per week. It has been very difficult to 

engage the students. They tend to prioritise their studio work 

above all else. There is a temptation to increase the summative 

assessment aspects of the module. This has been noted in the 

literature by Gibbs and Simpson [3] who argue that ‘you have 

to assess everything that moves in order to capture students 

time and energy’. As a result, the number of assessments in a 

module is often determined by the assessment loads in other 

modules of the same programme [2]. 

On occasion, architecture students have excused themselves 

from class to cope with their other coursework. There is a 

temptation to control student’s study behaviour and to reward 

their work with summative grades. According to Harland et al. 

[2], this type of behaviour can lead to a ‘grading arms race’ 

between academics and programmes where both lecturers and 

students seem trapped in a system that would inevitably 

escalate grading frequency [2]. The grade has become a proxy 

for an education.  

It is clear that assessment tasks can generate unhelpful and 

inappropriate learning activity that mis-orients student effort 

[3]. Students often find the idea of going beyond the syllabus 

foreign and seem to have relinquished the right and opportunity 

to take responsibility for their learning [2]. Assessment will 

have most effect when students progressively take 

responsibility for assessment and feedback processes, and 

developing their critical thinking abilities, including self-

critique [4]. 

Given that students will focus their study efforts based on the 

assessment tasks it is important to have constructive alignment 

(Table 1) between the learning outcomes and the assessment 

tasks. It is also important to be cognisant of the variety of 

backgrounds of students in the classroom. 

Table 1. Constructive Alignment of Learning Outcomes with 

Assessment Tasks. 

Learning 

Outcomes 

Project 1: 

Forces & 
Equilibrium 

 

(20%) 

Project 2: 

Materials 
& their 

Properties 

(25%)  

Project 3: 

Distributions 
of Moment & 

Shear 

(25%) 

Project 4: 

How 
Structures 

Stand up 

(30%) 

1     

2     

3     

4     

5     

6     

7     

 

Early assessment provides information to both students and 

teachers on progress and achievement and allows for 

identification of students in need of additional support. 

Maintaining motivation is most important for a first assignment 

in first year [3] and so the first assignment is weighted less than 

the subsequent three (refer to Table 1 & Table 2). 

 Feedback 

Until now – the practice seems to have been to provide one 

summative grade at the end of the semester. There seems to be 

no in-semester feedback, no opportunity for feed-forward, no 

peer-feedback and no opportunity for students to develop skills 

in critically assessing their own work.  

The feedback strategy for this module included delivering 

feedback to students in a timely manner, ideally within 4 weeks 

[6]. According to Gibbs and Simpson [3], if students do not 

receive feedback in a timely fashion then they will have moved 

on to new content and the feedback is irrelevant.  

Feedback sheets were developed and completed and students 

received commentary on their work, as well as a grade within 

four weeks of their submission. Feedback was sensitive to the 

unsophisticated conceptions of learning that students may have 

[3]. A grade on its own is likely to be perceived by a student as 

reflective of personal worth [3]. According to Boud et al. [7], 

assessment has most effect when students receive specific 

information about how to improve the quality of their work, 

correct errors and re-orient their efforts. Some feedback was 

given as whole class feedback, as suggested by [8].  

 Groupwork 

There were 105 students in this module; 62 were architecture 

students and 43 were engineering students. The students were 



split into 20 groups in total with on average 2 engineers and 3 

architects in each group. The groups were formed during the 

first lecture and did not change throughout the semester. 

It is important to have group work as a core part of this 

module as this promotes the engineers and architects learning 

to work and communicate effectively with each other. 

According to Oakley et al. [9], where learning involves 

groupwork, students achieve higher grades, learn at a deeper 

level, retain information longer, are less likely to drop out of 

education, acquire greater communication and teamwork skills, 

and gain a better understanding of the professional work 

environment. What is particularly interesting is the assertion by 

Gibbs and Simpson [3] that the quality of the group product 

(such as a report) that is marked may be less important that the 

qualities of the learning process that created it.  

The groups were tutor-formed, rather than letting students 

self-select, so as groups would have an even mix of architects 

and engineers. If students self-select, strong students will 

congregate, and as a result, so will groups of weak students. 

Groups of strong students tend to adopt a ‘divide and conquer 

policy, parcelling out and completing different parts of the 

assignment individually and putting the products together 

without discussion’ [9].  

3 MODULE CONTENT & LEARNING STRATEGIES 

An overview of the lecture content delivered to students is 

given in Table 3. Students participated in four projects for the 

assessment of this module throughout the semester. Detail on 

these projects are included in Table 2. 

In Week 3, the students have to submit an A1 poster of five 

different free body diagrams and explain how they work in 

relation to forces and equilibrium. In Week 6 the students 

within their groups perform a debate between two groups. The 

debates relate to topics on materials and their properties as 

shown in Table 2. In Week 9, the students had to submit a 

poster that detailed moments and shear forces in structures they 

investigated. The final submission in Week 12 was to produce 

laser cut tower models and a report on stability of the them. The 

laser cut towers were tested in Week 12 as shown in Figures 1 

and 2. In Figure 1 the load capacity of the tower was tested, and 

all groups models were ranked against each other. In Figure 2, 

the weight of the model was measured, and all groups models 

were ranked against each other. 

 

Table 2. Student Projects. 

Project Learning Weighting Week 

Poster Forces and 

Equilibrium 

20% 3 

Debate Materials and their 

Properties 

25% 6 

Poster Moments and Shear 25% 9 

Laser-cut 

model and 

lab testing 

Stability 30% 12 

 

 

 

Table 3. Module lecture/tutorial/task timetable. 

Week Monday 2 Hours Tuesday 1 Hour 

1 • Overview of module 

• Lecture 1: The who’s who 

of construction 

• Task 1: Ice breaker - 

group discussion on 

engineering and 

architecture 

• Lecture 2: 

Evolution of 

structure and 

form 

 

2 • Task 2: Sketching Skills • Lecture 3: Force 

and Equilibrium 

3 • Lecture 3: Force and 

Equilibrium 

• Tutorial group work for 

Project 1 

• Tutorial group 

work for Project 

1 

4 • Lecture 4: Language of 

Structures  

• Task 3: Role Play 

• Lecture 5: The 

Materials in 

Structures 

5 • Lecture 6: Choosing 

Materials  

• Project 2 (debate) 

preparation 

• Project 2 

(debate) 

preparation 

6 • Debate • Feedback from 

Project 1 

7 • Lecture 7: Structural 

elements and forces.  

• Lecture 8: 

Bending 

Moments and 

Shear Forces in 

Structures 

8 • Lecture 9: Load paths 

• Task 4: Exercise on load 

paths 

• Groupwork for 

Project 3 

9 • Easter Monday • Groupwork for 

Project 3 

10 • Lecture 10: How 

Structures Stand Up.  

• Task 5: Spaghetti 

tower challenge 

11 • Lecture 11: Architects and 

Structural Engineers 

• Groupwork for 

Project 4 

12 • Laser cutter tower testing 

in Civil Engineering labs 

• Groupwork for 

Project 4 

 

 



 
Figure 1. Laser cut towers designed and made from MDF, 

load tested in Week 12 in the Civil Engineering laboratory 

 

Each of the projects built upon the learning outcomes of the 

previous project. All the projects were submitted and assessed 

as a group (20 groups in total). Students were responsible for 

subdividing their own work and were given responsibility to 

manage their own workloads.  

 

 
Figure 2. Laser cut model tower measured for weight and 

ranked against all other models 

4 STUDENT FEEDBACK 

Feedback was gathered from students twice during the 

semester, at the midpoint (Week 6), and at the end of the 

semester (Week 11). The semester was 12 weeks long. 

Engineering and architecture students were given slightly 

different questions, given that they have different backgrounds.  

 

The questions asked of engineering students were:    

1. So far, the module helped me understand what a career in 

civil or structural engineering would be like 

2. I am more likely to choose civil or structural engineering 

for the remainder of my degree after completing this 

module 

3. I understand more about the relationship between 

engineers and architects after taking part in this module 

4. How much did you develop your communication skills 

during this module? 

5. Did the groupwork help to develop working relationships 

with architects? 

6. I have enjoyed the module so far 

7. The module was interesting, stimulating and challenging 

 

The questions asked of Architecture Students were:    

1. The module helped me understand the importance of 

learning about engineering, for the benefit of my 

architecture education 

2. Was the level of technical content (of structural 

engineering) pitched at the right level? i.e. too difficult or 

too easy 

3. Did you have a greater understanding of structures now? 

4. I understand more about the relationship between 

engineers and architects after taking part in this module 

5. How much have your communication skills developed so 

far? 

6. Did groupwork help develop working relationships with 

engineers? 

7. I have enjoyed the module so far 

8. The module was interesting, stimulating and challenging 

5 RESULTS OF STUDENT FEEDBACK 

Results of the feedback are as shown in Table 4. 

Table 4. Results of Student Feedback. 

Question 

(Engineers) 

Mid-point 

(n=42) 

End 

(n=23) 

1 73.3% 78.3% 

2 72.9% 75.7% 

3 83.3% 86.1% 

4 68.6% 72.2% 

5 80.0% 80.0% 

6 80.5% 82.6% 

7 76.2% 75.7% 

Average 76.4% 78.7% 

   

Question 

(Architects) 

Mid-point 

(n=53) 

End 

(n=19) 

1 81.1% 77.8% 

2 70.9% 66.7% 

3 75.5% 73.3% 

4 78.1% 80.0% 

5 70.9% 68.9% 

6 84.2% 72.2% 

7 76.2% 75.6% 

8 71.3% 70.0% 

Average 76.0% 73.1% 

  

 Assessment of Feedback 

The results from Table 4 suggest that the engineering students 

have gained more from the module as the module progressed. 

All of the feedback questions showed an increase in their 

understanding, communication skills, enjoyment and 



interest/stimulation from the module (on average an increase 

from 76.4% to 78.7%). The only exception was Question 5 that 

remained the same. There was a drop in the number of students 

who participated in the survey, from 42 at the mid-point to 23 

students at the end. The reason for this is that the students were 

working on a submission to laser cut the models. In Week 11 

the groups were assigned 1-hour time slots from Monday 

morning to Thursday evening to have the models cut in the civil 

engineering laboratory. This meant that some students did not 

attend the lecture in which the survey was taken. The 

engineering students stated they were more likely to choose 

civil engineering based on their experience of the module 

(72.9% at the midpoint up to 75.5% at the end). 

The results from Table 4 suggest that the architecture 

students have gained less from the module as the module has 

progressed. All of the feedback questions showed a decrease in 

their understanding of engineering/technical content/structures, 

communication skills and enjoyment from the module (on 

average a decrease from 76.0% to 73.1%). The only exception 

was Question 4 in which their understanding of their 

relationship with engineers increased from 78.1% to 80.0%. 

The engineering students were aware that their 

communication skills developed (Question 4 in Table 4), 

however this was their lowest feedback score (68.6% at the 

midpoint up to 72.2% at the end). The engineering students 

really saw the benefit of the groupwork (80% positive 

feedback). However, the architecture students saw a drop in the 

how they perceived the groupwork helping to develop a 

relationship with the engineering students (84.2% at the 

midpoint up to 72.2% at the end). 

Most impressively, the question asking students if they 

understood more about the relationship with the other 

profession based on the module so far showed that both the 

engineers (83.3% at the midpoint up to 86.1% at the end) and 

the architects (78.1% at the midpoint up to 80.0% at the end) 

gave positive responses and an increase over the duration of the 

module.  

 Assessment of Comments - Mid-module  

The written comments from the architecture students in relation 

to ‘key things they have learned from the engineers’ at the 

midpoint of the semester referred to their comprehensive 

understanding of maths and physics. Several other architecture 

students noted their ability to think logically. Some comments 

from the engineering students in relation to ‘key things they 

have learned from the architects’ at the midpoint of the 

semester referred to their interest in and ability to prioritise 

aesthetics and design.  

 Assessment of Comments - End of Module 

The comments from the architecture students in relation to “key 

things they have learned from the engineers” at the end of the 

semester mainly refereed to the importance of communication 

between themselves and the architects with 50% of those who 

wrote a comment stating its importance. Therefore, the 

architecture students appreciated the importance of 

communication.  

In Table 4 it can be seen that Question 6 relating to groupwork 

assisting the development of relationships with the engineers, 

actually fell from the mid-point (84.2%) to the end (72.2%). 

The other comments from the architecture students in relation 

to “what they thought engineers did” stated they saw them as 

problem solvers and making sure the structure stood up (67% 

of those who wrote comments).  

6 DISCUSSIONS & CONCLUSIONS 

Overall, the feedback from the students from both disciplines 

was very positive. The engineering and architecture students 

both enjoyed this module with on average over the two surveys 

of 75.9% of the architecture students and 81.6% of the 

engineering students stating they enjoyed the module. One 

observation to take note for next year is the architecture 

students enjoyed the module less from the mid-point to the end 

point. This will be taken into account in next years module with 

greater engagement from architecture teaching support being 

requested.  

The learning outcomes were aligned to ensure the students 

from both disciplines understood the importance of 

communication and groupwork. The learning outcomes were 

successfully aligned in the module to make the students aware 

of the importance of communication. The survey results and 

written feedback from the engineering and architecture students 

has demonstrated the success of the student’s self-awareness of 

their communication skills. 

Both sets of students showed good demonstration of their 

understanding of what the other profession did. Both sets of 

students learned about the other profession and notably 

demonstrated this with there written feedback. Most 

impressively, when the students from both disciplines were 

asked about their understanding of the relationship between 

architects and engineers, both gave very positive responses and 

also an increase in the positivity of the response over the 

duration of the module. The learning outcomes were 

successfully aligned in the module to help the students learn 

about the other profession. 
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