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FOUNDATION SCHOLARSHIP EXAMINATION 2020/21  

TR060 Biological and Biomedical Science 

 

As described in the College Calendar: 

“The objective of the foundation scholarship examination is to identify students who, at a level 

of evaluation appropriate to the Senior Freshman year, can consistently demonstrate 

exceptional knowledge and understanding of their subjects. The examination requires 

candidates to demonstrate: skill in synthesising and integrating knowledge across the full range 

of the set examination materials; rigorous and informed critical thought; and, in appropriate 

disciplines, a highly-developed ability to solve problems and apply knowledge. “ 

The objective of the Scholarship examination in Science is to identify and reward undergraduate 

students with outstanding knowledge and ability in each of the four Science degree programmes 

(TR060, Biological and Biomedical Sciences; TR061, Chemical Sciences; TR062, Geography and 

Geoscience; TR063, Physical Sciences). Such students should demonstrate an understanding and 

knowledge of their chosen field with some degree of originality and flair, and not simply a high 

level of performance in basic coursework. The Scholarship examination is taken by Senior 

Freshman students in each degree and is based on the designated course work presented in the 

Junior Freshman and the first semester of the Senior Freshman years. In addition, students are 

examined on designated non-coursework material, which is specific for each degree.  

An application form and Foundation Scholarship regulations can be accessed on the 

Examinations and Timetables Office webpage: 

https://www.tcd.ie/academicregistry/exams/scholarship/ 

Candidates are examined in the subject area of each degree incorporating such additional 

reading as is required by the Directors of each degree. Recommendations for Scholarship will be 

based on the achievement of an overall first class result with first class marks in at least two of 

the three or four papers examined in any of the degrees (students across College will sit either 3 

or 4 papers depending on their degree) and a mark of 65% or over in each paper.  

 

https://www.tcd.ie/academicregistry/exams/scholarship/


 

2 | S c i e n c e  F o u n d a t i o n  S c h o l a r s h i p  E x a m i n a t i o n  2 0 2 0 - 2 0 2 1  

 

 

TR060 Biological & Biomedical Sciences 

Contact: Dr. Glynis Robinson (robinsog@tcd.ie);           Prof. Kevin Devine (kdevine@tcd.ie). 
 
The Foundation Scholarship examination in the Biological and Biomedical Sciences seeks to 
identify exceptional students with an ability to demonstrate a superior appreciation of both the 
course material and of the selected theme, and an ability to synthesize knowledge. 
 
Candidates are examined in the following core biology modules: BYU22201 (Senior Freshman: 
from Molecules to Cells); BYU11102 (Junior Freshman: from Organisms to Ecosystems) and on 
additional general material based on a designated selected theme for which some special 
reading will be set as an introduction.  

Candidates will sit three papers, each of three hours duration, with students answering three 
questions from six on each paper. 

1. General paper on a selected theme (40% final mark); 
2. From Molecules to Cells (BYU22201) (30% final mark); 
3. From Organisms to Ecosystems (BYU11102) (30% final mark). 

 
Paper 1 The general paper will be set on a selected theme for which special reading is set as an 
introduction. 

Paper 2 will be based on material covered in Senior Freshman module BYU22201 – From 
Molecules to Cells. 

Paper 3 will be based on material covered in Junior Freshman module BYU11102 – from 
Organisms to Ecosystems. 

Full details of this year’s selected theme and suggested reading is available below. 

 

Important Scholarship Dates: 

• Deadline for online applications - TBA 

• Submission of online withdrawal forms - TBA 

• Foundation Scholarship Examinations - TBA 

• Trinity Monday, 26th April 2021 Announcement of Election to Scholarship 2021. 
 

 

mailto:robinsog%40tcd.ie
mailto:kdevine@tcd.ie
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TR060 – Biological and Biomedical Sciences 

 

Foundation Scholarship 2020/21  

Contact: Dr. Glynis Robinson (robinsog@tcd.ie) 

Special General Paper (Paper 1) 

Selected Theme:   Climate change: Ecological impacts on biota, past, present and future. 

There is widespread evidence from paleoclimatic proxies (tree rings, ice cores, corals, marine 
sediments, geomorphological features and plant/animal macrofossils) of climatic perturbations 
that are represented by glacial and interglacial periods across geological time. Recent evidence 
from direct measurements have shown a universal and global pattern of increasing surface 
temperatures driven largely by the anthropogenic emission of greenhouse gases and large-scale 
changes in land-surface attributes.  

Changing climatic patterns such as the long-term trajectories of temperature and precipitation in 
addition to the frequency, magnitude and duration of extreme climatic events can have 
significant impacts on the ability of plants and animals to grow, reproduce and ultimately survive 
in a changing world. Such impacts have the potential to alter the distribution of individual 
species and could also influence the structure and function of communities, ecosystems and 
biomes which can have both positive and negative feedbacks on the global climate system. The 
influence of anthropogenic activity can have further impacts on climatic feedbacks through 
changing patterns of land cover and land use, which also has implications for the ecosystem 
services on which humanity relies. 

Students should review the material on the reading list below, and should extend the learning 
process beyond this to gain a comprehensive understanding of the drivers of climate change 
over various temporal and spatial scales and how this is reflected in key climatic variables over 
time. They should also pay attention to the impacts of climate change on plant and animal 
species, and consider the implications of these impacts on ecological function at multiple spatial 
scales.  Further reading should explore the mitigation and adaptation of future climate change, 
paying particular attention to ecosystems that are particularly vulnerable to change or that have 
significant mitigation potential. 

 

Suggested Reading: 

1. Bellard, C, et al. (2012). Impacts of climate change on the future of biodiversity. Ecology 
Letters. 15, 365-377. doi: 10.1111/j.1461-0248.2011.01736 

2. Brito-Morales, I, et al. (2018). Climate velocity can inform conservation in a warming 
world. Trends in Ecology & Evolution. 33, 441-457. doi.org/10.1016/j.tree.2018.03.009 

3. Burrows, MT, et al. (2014). Geographical limits to species-range shifts are suggested by 
climate velocity. Nature. 507, 492–495. doi:10.1038/nature12976 

4. Hegerl, GC, et al. (2019). Causes of climate change over the historical record. 
Environmental Research Letters. 14, 123006. doi.org/10.1088/1748-9326/ab4557 

mailto:robinsog%40tcd.ie
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5. IPBES (2019). Summary for policymakers of the global assessment report on biodiversity 
and ecosystem services of the Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services. IPBES secretariat, Bonn, Germany. 56 pages. 
https://ipbes.net/sites/default/files/ipbes_7_10_add.1_en_1.pdf 

6. IPCC (2019). Summary for Policymakers. In: Climate Change and Land: an IPCC special 
report on climate change, desertification, land degradation, sustainable land 
management, food security, and greenhouse gas fluxes in terrestrial ecosystems. 
https://www.ipcc.ch/site/assets/uploads/sites/4/2020/02/SPM_Updated-Jan20.pdf 

7. Jentsch, A, et al. (2007). A new generation of climate-change experiments: events, not 
trends. Frontiers in Ecology and the Environment. 5, 365-374. 
https://doi.org/10.1890/1540-9295(2007)5[365:ANGOCE]2.0.CO;2 

8. Keenan, RJ. (2015). Climate change impacts and adaptation in forest management: a 
review. Annals of Forest Science. 72, 145-167. DOI 10.1007/s13595-014-0446-5 

9. Leng, LY, et al. (2019). Brief review on climate change and tropical peatlands. Geoscience 
Frontiers. 10, 373-380. doi.org/10.1016/j.gsf.2017.12.018 

10. McElwain, JC. (2018). Paleobotany and global change: Important lessons for species to 
biomes from vegetation responses to past global change. Annual Review of Plant 
Biology. 69, 761-87. doi: 10.1146/annurev-arplant-042817-040405 

11. McElwain, JC, and Punyasena, SW. (2007). Mass extinction events and the plant fossil 
record. Trends in Ecology & Evolution. 10, 548-57. doi: 10.1016/j.tree.2007.09.003 

12. Milad, M, et al. (2011). Climate change and nature conservation in Central European 
forests: A review of consequences, concepts and challenges. Forest Ecology and 
Management. 261, 829-843. doi:10.1016/j.foreco.2010.10.038 

13. Nogues-Bravo, D, et al. (2018). Cracking the Code of Biodiversity Responses to Past 
Climate Change. Trends in Ecology and Evolution. 33, 765-776. DOI: 
10.1016/j.tree.2018.07.005. 

14. Nolan, C, et al. (2018). Past and future global transformation of terrestrial ecosystems 
under climate change. Science. 361, 920-923. DOI: 10.1126/science.aan5360.   

15. Page, SE, and Hooijer, A. (2016). In the line of fire: the peatlands of Southeast Asia. Phil. 
Trans. R. Soc. B. 371, 20150176. doi.org/10.1098/rstb.2015.0176 

16. Parmesan, C and Yohe, G. (2003). A globally coherent fingerprint of climate impacts 
across natural systems. Nature. 421, 37-42. doi.org/10.1038/nature01286 

17. Parmesan, C. (2006). Ecological and evolutionary responses to climate change. Annu. 
Rev. Ecol. Evol. Syst. 37, 637-669. 10.1146/annurev.ecolsys.37.091305.110100 

18. Radchuk, V, et al. (2019). Adaptive responses of animals to climate change are most 
likely insufficient. Nature Communications. 10, 3109. doi.org/10.1038/s41467-019-
10924-4 

19. Ruckelshaus, MH, et al. (2020). The IPBES Global Assessment: Pathways to Action. 
Trends in Ecology and Evolution. 35, 407-414. DOI: 10.1016/j.tree.2020.01.009.   

20. Sintayehu, DW. (2018). Impact of climate change on biodiversity and associated 
ecosystem services in Africa: a systematic review. Ecosystem Health and Sustainability. 
4, 225-239. DOI: 10.1080/20964129.2018.1530054 

21. Williams, JW, and Jackson ST. (2007). Novel climates, no‐analog communities, and 
ecological surprises. Frontiers in Ecology and the Environment. 9, 475-82. 
doi.org/10.1890/070037 
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