LIVE IT UP – BOOK 2

Second Edition 2006

Energy Systems Update
Notes for PE Teachers around Victoria
VCAA changes required at January 2007

from

David Smyth (coordinating author)

General Comments:
The following changes come from the VCAA VCE Bulletin No 44 issued in December 2006.
The changes are being considered by the John Wiley publishers and hopefully will be made to the text before the next print run of Live It Up – Book 2 (2E). This will begin to affect books bought maybe late this year or for 2008.
This email circulation has been approved by John Wiley, publishers of Live it Up – Book 2. It is acknowledging the difficult situation in which this necessary VCAA energy systems clarification has put teachers. They have had the new text for only one year and have no doubt annotated their personal copies ready for this year’s teaching.

This circulation will at least allow you to check out these draft changes for the text.

They may be fine-tuned by the publisher between now and appearing in the next print run of Live It Up, but the substance will continue to match the VCAA Bulletin information .

Notification will also be needed on the Jacaranda website to acknowledge these changes.

While the bulk of the text changes in Live It Up – Book 2 are in Chapter 2, there are other changes within the text that will be needed. These are given below, finishing with the detailed Chapter 2 changes under Point 11 on Pages 5 and 6.
……………………………………………………………………………………

1. Replacement of terms throughout Book 2.

Because of VCAA proclaiming that a new energy systems term must now be used, there needs to be search done of the whole text with an almost uniform replacement carried out.

The terms lactate threshold, Onset of Blood Lactate Accumulation and OBLA, need to be replaced with Lactate Inflection Point or LIP. 

Whether Lactate Inflection Point or LIP is used depends on the space available within the current text. Of course the full term must be used the first time in the text.

Exceptions to this blanket replacement exist on a number of pages, mostly within Chapter 2 and are detailed below.

Changes also need to be done to the glossary, book contents pages, the index, and practice questions and answers sections.

2. Chapter 2 specific changes through the chapter:

2.1 Page 58 - Second last line, third paragraph, replace lactate threshold with Lactate Inflection Point

2.2 Page 59 – in the Assessments Task table, in the Structured questions task, replace the onset of blood lactate accumulation with Lactate Inflection Point
2.3 Page 59 – dot point three in the “After completing this chapter…” table, replace the onset of blood lactate accumulation (OBLA) with Lactate Inflection Point
2.4 Page 59 – dot point five in the “After completing this chapter…” table, replace the onset of lactate threshold with Lactate Inflection Point
2.5 Page 68 – second last line, replace “…the lactate threshold…” with “… a Lactate Inflection Point…”

2.6 Page 72 – fourth dot point from the top of the page, replace “…the lactate threshold is passed…,” with “…”…the Lactate Inflection Points are passed…,”

2.7 Pages 75-76 – major changes on these pages are outlined at the end of this submission, but basically both the OBLA and the Lactate threshold sections are deleted and replaced with new text

2.8 Page 75, Fig 2.16 – replace lactate threshold with Lactate Inflection Point
2.9 Page 76 – lines 1 and 6 of text at the top of the page, replace lactate threshold with Lactate Inflection Point
2.10 Page 76, table 2.3 – in the table title, replace lactate threshold with Lactate Inflection Point. 

2.11 Page 76, table 2.3 – change percentage figures in points 1 and 2, to read:

1.
…Untrained athlete 
– around 65 per cent


…Trained athlete
- around 90 percent

2.
…Untrained athlete 
– around 60 per cent


…Trained athlete
- around 90 percent

2.12 Page 76, Activity 7 – 

Question b
- replace the onset of blood lactate accumulation with Lactate Inflection Point
Question e
- replace the onset of blood lactate accumulation with Lactate Inflection Point

Question f
- remove Try to pinpoint when the lactate threshold occurs for each.
Question g
- third dot point, replace the onset of blood lactate accumulation with Lactate Inflection Point
2.13 Page 77 – first line of text, replace lactate threshold with Lactate Inflection Point
2.14 Page 77 – fifth line of text, add to the bracketed instruction so that it now reads (see page 76, and chapters 7 and 9 for more detail)
2.15 Page 77 – last paragraph of text, lines 2-3, and line 5, replace lactate threshold with Lactate Inflection Point
2.16 Page 77, Activity 8 – In the heading, replace The onset of blood lactate accumulation with Lactate Inflection Point
2.17 Page 77, Activity 8 – Questions 1 and 3, replace lactate threshold with Lactate Inflection Point
2.18 Page 78, Fig 2.17 – Lines A, B and C, replace lactate threshold with Lactate Inflection Point
2.19 Page 78, Fig 2.17 – Line D, replace OBLA with Lactate Inflection Point
2.20 Page 78, Fig 2.18 - replace lactate threshold with Lactate Inflection Point
2.21 Page 80 – Chapter Summary, fourth dot point, replace lactate threshold with Lactate Inflection Point
2.22 Page 80 – Review question 1, add Lactate Inflection Point and Maximal Lactate Steady State to the list of highlighted terms

2.23 Page 81 – Review question 8, part a, replace lactate threshold with Lactate Inflection Point
2.24 Page 81 – Review question 8, part a, delete (Use table 2.3 on page 76 as a guide) 

2.25 Page 81 – Review question 8, parts b and c – DO NOT change the terms in these questions

2.26 Pages 81-82 – Review question 10, part e - DO NOT change the term in this question

2.27 Pages 81-82 – Review question 10, part f, replace lactate threshold with MLSS
2.28 Pages 81-82 – Review question 10, part g, replace the lactate threshold with other LIPs
2.29 Pages 81-82 – Review question 10, part h, replace the OBLA with her LIP
3. Chapter 8 

3.1 Page 255 – Change heading Increased anaerobic or lactate threshold to Increase Lactate Inflection Point
3.2 Page 255 – text paragraph, replace lactate threshold with Lactate Inflection Point
4. Review question answers section

4.1 Page 404, question 8 (a) – change Fig 2.22 title to “Probable LIP for…”

4.2 Page 404, question 8 (a) – change Fig 2.22 vertical axis numerical figure from 4 to 3-9
4.3 Page 404, question 8 (a) - delete entire answer and replace with Lactate threshold is defined as the exercise intensity that brings a substantial increase in blood lactate during a single incremental test. This can be between 3-9 mmol/L. OBLA is defined as the exercise intensity at which blood lactate concentration reaches 4mmol/L during an incremental test.
4.4 Page 404, question 10 (g) – delete 4mmol/L and replace with

· For LT – 3 to 9 mmol/L

· For OBLA – 4 mmol/L

4.5 Page 404-405, question 10 (h) – replace OBLA with LIP
4.6 Page 406, question 13 – second paragraph, fourth last line, replace OBLA with LIP
4.7 Page 408, question 7 (b) – second line, replace lactate threshold with LIP
5. Glossary changes

5.1 Page 435 – delete anaerobic threshold and its text

5.2 Page 439 – hydrogen ions: second line should now read “…anaerobic glycolysis that decreases the pH (and increases acidity) of the…”

5.3 Page 439 – lactacid heading should read lactacid debt
5.4 Page 439 – lactate section should read “component of lactic acid that is a measurable by-product of anaerobic glycolysis”

5.5 Page 439 – lactate threshold should read “the exercise intensity that brings a substantial increase in blood lactate during a single incremental test. It also indicates a shortening time to fatigue”
5.6 Page 440 
– after maximal tests, add a new term and its 
definition: 
- maximum lactate steady state: The MLSS represents the highest possible exercise intensity at which equilibrium is observed between lactate transport into and out of the blood. The MLSS can vary from 3-9mmol/L, and this variation can be found both in trained and untrained individuals.
5.7 Page 440 – OBLA (onset of blood lactate accumulation): Delete the existing definition and replace with OBLA is defined as the exercise intensity at which blood lactate concentration reaches 4mmol/L. Individuals differ in how successfully they can continue activity beyond the OBLA.
6. Index

6.1 Lactate Inflection Point needs to be added to the index along with page references

6.2 MLSS needs to be added to the index along with page references

6.3 The index needs to be adjusted to include any changes to page references that have come out of this series of adjustments

7. The CD-ROM will need to incorporate all these changes

8. The VCAA practice exam questions. These are the two “red page” section at the end of each of Unit 3 and Unit 4. You may need to check with VCAA, but as we already have permission to use these past-exam questions and these latest corrections are prompted by the VCAA December 206 bulletin directive, I think we should be able to go ahead with the following changes:

8.1 Page 127 – question 4, part a, replace lactate threshold with Lactate Inflection Point
8.2 Page  129 – question 7, parts a, b and d, replace anaerobic /lactate threshold with Lactate Inflection Point
8.3 Page 423 – question 7, part a, replace anaerobic threshold with Lactate Inflection Point
9. Chapter 10 Sport Injury Risk Management 

9.1 The VCE PE Study design has a Unit 4 Key Knowledge as “sports injury risk management”

9.2 The VCE PE Study design has a Unit 4 Key Skill as “describe risk management systems appropriate to training and recovery”

9.3 Both of these descriptors logically cover a myriad of sports injury situations that could occur during a training or competition setting

9.4 The writing team of Live It Up – Book 2 agreed that to adequately deal with the relevant detail required to manage sports injuries, it would be negligent not to incorporate basic first aid, and risk assessment of any sports injury

9.5 Hence all sections in Chapter 10 are deemed necessary to maintain.

10. Contents page

10.1 Chapter 2, seventh point, delete OBLA and replace with Lactate Inflection Points

10.2 Chapter 2, eighth point, delete Lactate threshold and replace with Detecting LIPs
10.3 Same page references for each

11. The required text changes for Chapter 2:

11.1
These should total very close to the word count of the two major sections that are being replaced

<Chapter 2>

<Energy Systems – David Smyth>

<New column note on Page 75 underneath Fig 2.15 notes. This to be done in the same way as the column note on 63>

Note:

The following information was detailed by VCAA in its VCAA Bulletin No. 44 of December 2006. It outlines examinable energy systems knowledge to do with Lactate Inflection Points. Teachers should refer to the full original document before covering this section.

<New heading and text in place of the “OBLA” heading and text on Page 75>

[A]   Lactate Inflection Point

A Lactate Inflection Point (LIP) is a graphed point from a blood test where there is a sudden increase in the levels of blood lactate accumulation. LIP is now the widely accepted term that represents a group of terms that collectively refer to a range of lactate inflection points. Two of these terms are Lactate Threshold and Onset of Blood Lactate Accumulation (OBLA).

LIPs describe points where blood lactate levels rapidly surpass aerobic blood lactate levels. Rather than this increase being able to be pinpointed on a graph for any individual or work intensity, it is demonstrated wherever the graph shows a marked increase in blood lactic acid concentration (see Fig 2.17).

LIP refers to any point during anaerobic activity where the higher blood lactate levels indicate a shortening period to exhaustion. The higher the exercise intensity past the LIP, the more rapid the onset of fatigue.

This increased rate of fatigue generally reflects the higher levels of the by-products of anaerobic metabolism (hydrogen ions and lactate).

The LIP indicates the individual’s ability to balance lactate entry into the blood from the muscles, and the removal of lactate from the blood.

Several tests can estimate LIP. Most require laboratory analyses of blood. By using these results against an individual’s VO2  max (see below and chapter 8) specific training intensities can be used that may result in athletes’ improved lactate tolerance.

LIP can vary from 60-90% of an individual’s VO2  max (or 65-90% of max Heart Rate). Research has shown that endurance training done above an individual’s LIP resulted in 42% achieving increased LIP, compared with only 16% of those training at the LIP.

<New headings and text in place of the “Lactate threshold” heading and text on Pages 75-76>


[A]   Detecting LIPs

Several tests exist that determine an LIP. None are able to give precise or consistent results and therefore underline the importance of using the term “LIP” for any exercise situation where fatigue is hastened by a lift in anaerobic activity levels that increases the blood levels of lactic acid.

The following are three terms that can be measured to reflect the balance between lactate entry into and removal from the blood.

[B] Maximal lactate steady state (MLSS)

The MLSS represents the highest possible exercise intensity at which equilibrium is observed between lactate transport into and out of the blood.

Blood lactate concentration is measured over a series of 20-30 minute constant exercise efforts. It is the most accurate measure of an LIP, but is the most time consuming and laboratory dependent.

[B] Lactate threshold (LT)

The LT is defined as the exercise intensity that brings a substantial increase in blood lactate during a single incremental test. A number of variables can affect results, but this is an easier technique to administer than the MLSS and does have a high correlation with the MLSS results.

[B] Onset of blood lactate accumulation (OBLA)

OBLA is defined as the exercise intensity at which blood lactate concentration reaches 4mmol/L during an incremental test. This is a clear objective outcome and can be accurately assessed, but does not consider varied individual tolerances of blood lactate levels. The MLSS can vary from 3-9mmol/L, and this variation can be found both in trained and untrained individuals.

David Smyth

6 February 2007
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