Where to Place Passive Protection (Traditional Climbing Only) - Tom Randall, professional rock climber, works for a large climbing company: Wild Country.
C1: High Levels of Anxiety
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When rock climbing I am constantly affected by stressors and am required to deal with them in order to maintain focus and continue climbing safely, especially when placing protection, as this tends to be done when I am a fair distance from the last piece of protection, the fall factor is larger and so are my anxiety levels as a result. Anxiety is often defined as the negative aspect of experiencing stress. Orlick wrote in his book, ‘Mental Training for Athletes’: “When an athlete’s performance suffers in an important event, it is often because of too much worry about the outcome… being solely concerned with winning causes an increase in anxiety”.  Anxiety comes in two forms; state and trait anxiety. Trait anxiety is referred to as the stable, innate level of anxiety individuals have on the whole which affects state anxiety – state anxiety being an emotional state which triggers the reaction of someone in a situation perceived as threatening. Arguably trait anxiety cannot be altered but state anxiety can. Two further categories of anxiety are somatic and cognitive anxiety. Cognitive anxiety is the psychological aspect whilst somatic anxiety is my personal reaction to the physiological responses, e.g. “I’m sweating too much” or “I feel week”. As a product of my fear of falling, my cognitive and somatic, state anxiety levels trigger higher levels of arousal. Arousal is the state of heightened psychological activity that, in turn, affects physiological aspects of an individual. Under arousal causes a flat feeling in performance, lowering motivation. My challenge here is preventing over arousal which can cause undesired somatic responses such as sweating, tunnel vision and loss of open thinking and problem solving. The optimal level of arousal is known for being the level of arousal that gives the performer optimal performance benefits. Some theories attempt to create generic patterns for this such as the Inverted U Hypothesis. This theory suggests performance will increase with arousal to an optimum point where it will then symmetrically decrease.

Unfortunately this theory does not apply equally to people of different skill levels, e.g. beginners in the cognitive stage and elite performers in the autonomous stage. It also does not apply to all sports, e.g. gross sports such as rugby often require higher levels of arousal as fine sports such as archery and rock climbing require lower levels.

Contrary to some theories of arousal, especially Trait theory, the Zone of Optimal Functioning suggests optimal arousal is bespoke to the activity. Rock climbing involves a fair number of motor units but is, in general, a fine skill due to the precise balance, accuracy and coordination required. As anxiety levels are usually high, thus affecting arousal levels too, I often find myself over-aroused and fumbling with gear when in fine positions and my temptation to break climbing etiquette in order to be safer, for example by calling "tight" and falling off on purpose instead of spending longer searching for gear placement, is increased. 
Due to high anxiety, and in turn arousal levels, my most dominant response is not my desired response, especially for this skill where I am yet to reach the autonomous phase for all aspects of it and as I occasionally suffer from social inhibition. For example, I will place gear as high as possible rather than where it is strongest and doesn't get in the way of my hand or feet placements. My anxiety levels are directly affected by self talk and often manifest as a result of negative or ineffective self talk. This can cause me to make ineffective decisions when placing protection, or avoid placing protection at all and purposely fall. Self talk when full of anxiety often causes me to blame extrinsic factors when a situation does not go as planned, making it harder for me to see how to improve and shifting responsibility to luck.
C2: Cognitive and Somatic Anxiety Control Techniques: Self Talk, Imagery and Breathing Control 
My corrective measure for this is to control anxiety by managing 'self-talk' or 'inner dialogue'. This will often involve lowering anxiety levels and increasing my objective understanding of the situation.
Self talk, also known as inner dialogue, is the voice many people hear in their head. It is often a manifestation of the ego but can be voluntarily controlled. When a performer experiences high levels of anxiety it becomes obvious that self talk is being heavily influenced by the performer's ego in attempt to seek comfort. This often results in reactionary behaviour, hoping, wishing and strong emotional behaviour. Ineffective self talk is commonly found to satisfy the ego rather than the initial intent of the performer, for example I occasionally find myself placing protection more frequently than needed in order to feel safe as a result of my inner dialogue, when in reality this behaviour is ineffective as I am often safer than I see myself as and placing gear frequently consumes a lot of time and fatigues my muscles more which as a result is actually more dangerous as I am more likely to fall or lose focus. By controlling self talk I can shape what I say to myself into directional phrases such as questions. For example, rather than "My arms are too short to reach that" I could say "How can I shift my body to reach that hold?". Giving direction to my self talk immediately allows me to realise what opportunities I have available. Expressing possibility is crucial too as it helps prevent learned helplessness and complete loss of focus. An example of hindering self talk that has no possibility may be "I have to...". This implies I have no choice and shirks responsibility. The reality is that I am responsible for my actions here and I always have choices available and picking the most efficient choice is my aim. Using active, power words rather than passive statements helps draw attention away from the effect of stressors and focuses it towards the task, for example I sometimes say "Be careful" when it would be more ideal to say "pay attention to...". Sometimes even thinking of a stressor can trigger a multitude of ineffective thoughts and negative feelings that increase anxiety levels and divert my attention away from placing protection. An example of this may be when I am taking a hand off the rock and picking up a nut to place, I sometimes say "Don't fall" when saying "Focus on fine balance" would be more beneficial. Avoiding loaded words such as "failure”, “good” or “bad" also helps. Instead of using loaded language, being specific and objective allows me to precisely focus on tasks and makes me give my focus to the performance and not the outcome (e.g. focusing on balancing when placing gear rather than making it to the end or falling off).
Below is an exercise I could use to intentionally practice managing self talk:
Delay and Disassociate Exercise
•This is an exercise that exaggerates good practice in order to overcome ineffective self talk
•Best done on a route outside comfort zone (upper end of current skill)
•Best done on well-protected route to ensure safety
•When in a moment of a likely fall, as soon as my inner dialogue tries to comfort me (e.g. "Grab the quickdraw" or "shout tight!") simply wait - delay the response
•Now do something else, something non-habitual such as shout "two foot slack!"
•By delaying and disassociating, I am destroying the habit and reinforcing positive self-talk
Another anxiety controlling technique I will practice is known as ‘imagery’. It’s a cognitive anxiety controlling technique that aims to relax and stimulate all of my senses. It involves changing the perception of the environment I am currently in so the environment is now perceived as relaxing and within my comfort zone. This helps me lower my anxiety levels, thus having a direct impact on lowering arousal and increasing my focus and decision making ability. By stimulating as many senses as possible I am maximising the amount of links in my brain being made in relation to this new perceived environment, thus aiding recall ability and optimising the effectiveness of this technique. For example I may be half way up a cliff face, waiting for the rock to dry, and suffering from high levels of anxiety due to the challenging grade of the next climb. Whilst my attention is not required by anything else I may mentally create an environment such as sitting in a sunny grass field where I can ignore stressors and lower anxiety levels to an optimum point before committing to the hard route ahead.
Breathing control is a somatic anxiety controlling technique that aims to maximise the efficiency of my breathing so a lower breathing rate can be achieved, thus lowering anxiety, whilst maintaining my necessary Vo2. Breathing is typically an autonomous process but can be controlled and directly affects anxiety. Breathing rate autonomously changes due to the effects of exercise such as increased proprioceptor movement, increased blood acidity, etc. Breathing is also affected by anxiety levels; high anxiety levels tend to cause fast, shallow breathing that continues to increase anxiety levels as well as serving as an inefficient method of oxygen intake, and vice-versa. Intentionally controlling breathing can help avoid larger oxygen debts that require EPOC to recover from, rather than relying on reactions in the body – this is known as preparatory breathing. Breathing control involves using intercostal muscles and contracting the diaphragm, thus flattening it and creating a larger thoracic cavity, to fully expand my lung capacity. Slower and deeper breathing, focusing on pushing the diaphragm down and the lungs outwards, helps lower anxiety through physiological changes such as decreased heart rate as well as increase vital capacity. Extended exhalations have also been shown to directly reduce anxiety levels. I intend to practice breathing control in every training session as these are low-anxiety and low-arousal situations that can be used for me to better ingrain and practice autonomous breathing control – this way I will be able to execute this technique whilst in more challenging situations under higher levels of anxiety in the future.

Making and Using a Hanging Belay - Libby Peters, North Wales mountain guide, best known for her traditional climbing and first ascents in Pakistan, Yosemite and The Rockies.
C1: Non-Specific & Indirect Past Learning
After having been taught the basics of how to make and use a hanging belay by fellow climbers I continued practicing and learning the many complexities of this skill over the course of a few years - the subtle changes I made were mostly down to the varying environments requiring a slightly different type of hanging belay but also down to the success of the subtle changes I had tried before. Much of my experience of the hanging belay has been affected by unintentional operant conditioning. Operant conditioning is usually used as a process for moderating behaviour but in my case nobody was controlling my behaviour - instead, I naturally associated stimuli with a particular response. 
Actions that I did as part of making the hanging belay were reinforced if the belay setup was successful and I recognised this or I was praised, such as the placement of slings around flakes and only checking for spikes sticking out the flake and not the roughness of the flake (as flakes are never rough where I normally climb in South Wales due to the un-eroded limestone) but when I am in different environments, such as sea cliffs where the rocks are salty or in the Peak District where coarse gritstone is common, these techniques are not efficient as they waste time or cause problems such as reducing the lifespan of my slings due to increased friction and erosion in this example. Due to this operant conditioning-style of learning how to make and use hanging belay stations I have created some simplistic stimulus-response bonds in my head. Thorndike’s three laws of operant conditioning would suggest my stimulus-response bonds would have been reinforced through continuous practice and situations that were realistic and achievable - both of these laws are the case in my experience. His third law was that praise strengthens this bond and criticism weakens it - whilst I have received both internal and external feedback for different techniques for making and using hanging belays, every situation is so bespoke and specific that this feedback was often not applicable or useful to me. Due to some of my techniques of this skill being formed through stimulus-response bonds I have little understanding of some of the techniques; I simply do them and check for inefficiencies when the belay station is finished, thus wasting time in comparison to creating the belay station correctly the first time round. Skinner stated that operant conditioning was not an efficient approach for learning when put in a situation where multiple choices are available. This ties in perfectly to my scenario - Skinner would suggest operant conditioning was not effective for open skills and choice reactions such as creating and using a hanging belay station.
C2: Schema Development Training
I aim to use Schmidt’s Schema Theory so I can adapt motor programmes to be used in different-than-practiced environments. Schemas allow skills to be executed even though the performer is given a different display - this means that developing my schemas will aid my execution of the many environment-based sub skills involved in making and using a hanging belay so I can perform this skill in different environments. Schema development consists of four main stages. The first two stages occur prior to the skill execution and are called recall schema. The first stage, ‘Initial Conditions’, refers to the information gained from the environment or display. It also involves proprioceptive awareness, muscle tension, etc. For example, I may see that the only usable spot to place gear for the hanging belay nearby is within a finger-size, parallel, vertical crack. The second stage, ‘Response Selections’ is where I decide what the appropriate response is for this situation. For example, I would decide that I could place several size 0.5-3 spring-loaded camming devices in the crack (as no other gear would stay in this crack). I would then make other decisions such as how far apart the gear should be dependent on load angles, etc.
Recognition schema are now used after the second stage. Recognition schema are used during and after skill execution and rely on feedback. The third stage is known as ‘Sensory Consequences’ - sensory consequences refers to the internal feedback we receive whilst executing the skill, such as the kinaesthetic feedback of placing the SLCD in the crack causing me to check if I placed it correctly as my fingers did not move in as I expected. The final stage, ‘Response Outcomes’, is when I receive information on the success of the skill. This is the result of the movement compared to the objective and requires intrinsic and/or extrinsic feedback. In my example, this stage is when I may look at and analyse my SLCD placements (intrinsic feedback) and check if they are working properly (comparing feedback to objective). In summary, recall schema are used, usually among more experienced performers, to recall the skill when faced with a situation similar to in their past experiences. Recognition schema adapt sensory information to the present situation using feedback. Below are a few examples of specific practices I will undertake to train these stages of schema development. All of these exercises could involve a coach.
Varied practice is crucial in order for me to develop efficient schema that can rely more on the initial conditions stage, thus using recall schema. This is more time efficient as the action will be correct first time and is less likely to require recognition schema to adapt the skill at all after receiving feedback. Deliberately practicing specific skills will have a direct impact on the efficiency of my recall and execution of the skill. This, in combination with varied practice, will help me focus on less-practiced skills within creating and using the hanging belay. For example, due to my geographical location, I am used to creating belay stations in South Wales Limestone. Practicing with different types of cracks and rocks with drastically different grip, strength and formation properties, such as Peak District Grit or North France Granite, will help me practice an array of skills that can be both more easily recalled and adapted in the future. Using a range of feedback mediums, such as verbal feedback from a coach, conscious analysis of proprioceptive awareness and videoing of my performance will exercise the response outcomes stage of schema development in particular. I can then terminally decide how effective my actions were in reaching my objective/goal and work out how to improve this. Mental rehearsal is another effective technique for exercising schema development as part of a training programme. It involves all stages of schema development and allows me reinforce skills without physically performing them - this can be very useful for retaining these skills in long-term memory and preventing calcification, ie. loss of memory due to infrequent use.
Flagging - Rich Cliffman, local rock climbing guide and indoor climbing wall assistant.

C1: Lack of flexibility in the hip joint
Flexibility is the range of motion around a joint. Due to the nature of climbing routes that require flagging, such as overhangs or fine balancing positions where my body position is fairly obscure, flexibility in the hip joint is a major limiting factor. Flexibility is often limited by two factors: body structure and muscle fibre suppleness. For my scenario the structure of my hip allows for far more flexibility than the suppleness of my muscles allow. The muscles causing this limitation are the hip flexors; more specifically the Iliotibial and the Iliotibial band. These are powerful muscles located within the hip, under other flesh and muscle, and are attached to the hip and the spine at the top with their insertion on the femur. Common movements in my climbing routine cause inflexibility or tightening of these muscles, specifically when lunging my body downwards and hanging off holds with straight arms. During hip flexion movements the iliopsoas can hyperextend, causing bending at the base of the spine which may cause injury or may distract me due to the resulting pain. Risk of injury, let alone inability to perform the perfect flag, is increased with abdominal weakness too. My inflexibility in the hip joint is most evident when climbing on overhanging routes where having a hip perpendicular to the wall, lay backing and flagging are all crucial. As my body is hanging low, in order to flag effectively my flagging hip, especially when flagging behind my body, has to be extended upwards and slightly twisted. This is when my limiting flexibility is evident. 

All the factors affecting flexibility are joint structure, properties of ligaments, tendons, muscles, skin, any tissue injury, fat, age, gender, movements involved in activity and body temperature. My muscle properties are the main effector for inflexibility here.

There are five main types of stretching:
Active: Holding stretch using agonist muscles, no external force. Good for increasing agonist strength but not too effective for increasing flexibility.
Passive: Stretching using an external force, such as the floor, not the agonist muscle. Good to increase flexibility and prevent the delayed onset of muscle soreness.
Ballistic: Movement to bounce in and out of stretch. This is dangerous and not very effective as it induces the stretch reflex due to the muscle spindles detecting overstretching and in turn shortens the muscle by contracting it to protect the fibres.
Static: Static stretching involves isometric contractions where no limbs are moving. Research shows this is the most efficient form of increasing flexibility; a good example of an effective static stretching method is Proprioceptive Neuromuscular Facilitation (or PNF).
Dynamic: Involves isotonic contractions and moving limbs whilst stretching, e.g. lunges.
These types of stretching can be applied to both the execution of a skill and the act of flexibility training. 
C2: Proprioceptive Neuromuscular Facilitation
All the factors affecting flexibility are joint structure, properties of ligaments, tendons, muscles, skin, any tissue injury, fat, age, gender, movements involved in activity and body temperature. I aim to mainly affect the pliability of the muscle fibres and avoid affecting other body parts as stretching tendons for example can cause serious near-permanent damage.
Here is a summary of the different types of stretching:

There are five main types of stretching:
Active: Holding stretch using agonist muscles, no external force. Good for increasing agonist strength but not too effective for increasing flexibility.
Passive: Stretching using an external force, such as the floor, not the agonist muscle. Good to increase flexibility and prevent the delayed onset of muscle soreness.
Ballistic: Movement to bounce in and out of stretch. This is dangerous and not very effective as it induces the stretch reflex due to the muscle spindles detecting overstretching and in turn shortens the muscle by contracting it to protect the fibres.
Static: Static stretching involves isometric contractions where no limbs are moving. Research shows this is the most efficient form of increasing flexibility; a good example of an effective static stretching method is Proprioceptive Neuromuscular Facilitation (or PNF).
Dynamic: Involves isotonic contractions and moving limbs whilst stretching, e.g. lunges.

Proprioceptive neuromuscular facilitation (or PNF) is the most effective form of stretching for increasing flexibility. It is best done with a professional partner such as my fitness coach who knows how to perform PNF as proprioceptive neuromuscular facilitation can be dangerous and cause serious injury such as over-hyperextension of the hip joint, specifically the iliopsoas muscles, which may lead to tearing or stress on tendons and ligaments. PNF often causes muscle fatigue significant enough to impair me from performing safely or at my normal standard for the next 48 hours. For this reason, it should be done only following a warm up, consume a training session of its own (e.g. not be used as a ‘cool down’) and should not be performed within a 48 hour period before another PNF session or performance event. 
Proprioceptive neuromuscular facilitation is a passive, static stretch that facilitates the body’s muscular inhibition. The method of PNF I intend to practice is known as the contract-relax method.
This method involves stretching the participants muscle to its limit when the stretch reflex kicks in. At this point the participant should isometrically contract against this force and hold for ~15 seconds. The stretch reflex is triggered when muscle spindles, sensitive receptors within the muscle cells of the muscle’s tendon, are elongated to a certain extent. The local motor units contract to prevent any damage due to overstretching from being done. This protects muscle fibres and other soft-tissue damage, such as tearing from occurring. The Golgi tendon organ inside the proprioceptors eventually stops the stretch reflex in an act called autogenic inhibition where the Golgi tendon organ is stimulated after the body realises no harm is being done. After the isometric contraction the participant relaxes for 2-3 seconds. A passive stretch is then performed and held for ~15 seconds - the participant will notice an immediate effect on their range of movement already. At this stage the participant now relaxes for ~15 seconds before the process repeats approximately two-five times.
Autogenic inhibition is most easily achieved when an isometric contraction occurs immediately before a passive stretch, hence why I am using the contract-relax method of PNF.
Below is a PNF exercise, specific to the muscles I will use (the Iliotibial band which causes hip adduction) which uses a passive force, gravity, and another person, namely the test administrator.
Preparation
Lie on mat or bench on side with lower leg bent 90° at hip. Test administrator grasps upper leg above or below ankle and places hip in neutral position (no flexion nor hyperextension) and knee at 90°
Execution
The upper leg can be naturally lowered, or be pushed downwards toward the mat or bench for the isometric contraction. Have the test administrator pull the upper leg at the top of the foot to create an acute angle at the knee, thus relying on the tightening of the quadriceps to pull the Iliotibial muscles. Hold for ~15 seconds isometrically against the administrator, relax for 2-3 seconds then passively stretch for ~15 seconds.
In summary, proprioceptive neuromuscular sessions will help increase flexibility when adducting my hip, specifically stretching the Iliotibial band. With increased flexibility, flagging, in particular outside flags where my leg is twisted round the back of my other leg, will be more effective as I will be able to put my leg weight further over one side to help balance the weight distribution over the foot hold I am using as opposed to strenuously leaning off one side.

Here is an example of the stretch being performed passively without a test administrator.
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Egyptian - Steve McClure, British Indoor Champion in 2000, known for his sport climbing.
C1: Lack of Power in Leg Muscles
Climbers are sometimes required to bounce out of egyptians, in a similar manner to a dyno, in order to reach the next hold as the drop knee or egyptian position can be a relatively low stance. A common place to use egyptians is on overhung climbs where dynamic moves and fast climbing and powerful muscle contractions are often required anyway. I find this bounce movement a challenge and can never bounce out as much as Steve due to the lack of power in my legs in comparison. 
It may be the case that Steve’s naturally occurring fast twitch fibre percentage in his legs is greater than mine, meaning I have a greater percentage of less-useful slow twitch fibres here. Due to Steve’s training regime being far more sophisticated and of greater intensity and frequency than mine for his powerful bouldering and sport climbing, he is likely to have converted many of his fast oxidative glycotic fibres (type 2a) to fast glycotic fibres (type 2b). Whilst I most likely have more type 2a fibres than Steve, meaning better fatigue resistance and more mitochondria for greater aerobic capacity, the power strokes in fast 2b fibres is greater and their anaerobic capacity is higher, allowing for more powerful contractions. 
His powerful climbing technique may also be a result of him genetically having a greater percentage of fast twitch fibres than me. Fast twitch fibres have stronger power strokes and greater anaerobic capacity as well as faster working myosin ATPase to help more efficiently break down adenosine triphosphate.
Fast twitch fibres also have more developed sarcoplasmic reticulums. The sarcoplasmic reticulum is a network of tubes that are over the surface of myofibrils within muscles. At rest the sarcoplasmic reticulum stores a large amount of calcium ions. As Steve likely has a more developed sarcoplasmic reticulum within his muscles, he has the ability to store more Ca+ ions and make the calcium faster moving which increases the speed of contraction. Speed x strength = power, so with a more developed sarcoplasmic reticulum Steve has greater power than me. Steve’s high-intensity training regime for powerful bouldering and sport climbing most likely involves high intensity anaerobic training which causes muscular hypertrophy, increased myosin filament sizes (allowing for more powerful power strokes) and greater muscle mass in comparison to me as I do not undergo training of this magnitude.
C2: Plyometrics
Plyometrics is a form of power training that aims to allow for fast, strong contractions of explosive maximal strength. It does this through isotonic contractions using jumping, bounding and hopping movements to enhance power stroke strength. Plyometrics trains fast twitch muscle fibres and, much like most power training, helps convert type fast twitch type 2a (fast oxidative glycotic fibres) to type 2b (fast glycotic fibres). Plyometrics can be very dangerous as it can easily cause the over-pulling of muscles due to the over-stretching fibres, and in serious incidents lead to significant tears and weak scar tissue development. Plyometrics can be incredibly fatiguing and so should not be performed <48 hours before of an event. Due to risk of injury it is important I am well prepared with powerful and balanced lower body muscles of the correct posture before commencing plyometric training. Spreading the plyometric sessions out is also important to ensure under compensation does not occur (e.g. no sessions within 48 hours of each other) and muscle fatigue does not interfere with my rock climbing training. 
Adequate warm ups, cool downs, stretching sessions and a managed diet (involving a balanced intake of nutrients such as fibre and protein as well as possible glycogen loading) are required to reduce the negative effects of high intensity exercise experienced during plyometrics, such as muscle glycogen store depletion, delayed onset of muscle soreness, muscle fatigue, over-stretching and other injuries.

Each repetition of a plyometric movement begins with an eccentric contraction where muscle fibres are elongated. Muscle spindles within the muscle fibres detect the stretch that occurs during the eccentric contraction and eventually trigger the stretch reflex. The stretch reflex is an automatic reflex that causes motor units to contract in order to prevent any damage from occurring due to over-stretching of muscle fibres. This is then immediately followed by a powerful concentric contraction as the final stage of a single plyometric repetition.
With more powerful power strokes and larger amounts of fast-twitch 2b (fast glycotic) fibres my legs will be able to exert more force when twisting, standing up-right or performing a dyno out of the egyptian stance. The motor programmes from plyometrics of eccentrically then concentrically contracting my leg and hip muscles is transferable and can be used for a more explosive push out of an egyptian. This is not currently a movement I perform as my current habit is to not drop my body and eccentrically contract my leg muscles first.
Below are several plyometric exercises which I will use to focus predominantly on developing lower-body power.
Low-medium intensity:
Tuck Jumps
-Begin in standing position
-Jump vertically on the spot, tucking both knees into my chest
-Land on the balls of my feet
-Repeat process with as little time between takeoff and landing as possible
-1-3 sets at a time
-5-10 repetitions per set
-Allow for full recovery between each set
Medium-high Intensity:
Bunny Hops
-Feet shoulder width apart
-Lower into a squat position and quickly as far forward as possible, keeping legs under body at all times (not in front or behind)
-Land on balls of my feet
-Use arms to help swing
-Minimum ground contact time possible - spring effect is desired
 -1-3 sets at a time
-5-10 repetitions per set
-Allow for full recovery between each set
Climbing Specific:
-Use indoor route with egyptian-permitting footholds, chest-height hand jug when in egyptian and large hand jugs repeated above
-Best done on slightly overhung route for safety
-Sport or top-rope rope system
-Start in egyptian stance, holding onto chest-height jug
-Squat down then immediately dyno upwards to the large jug
-Intensity mainly determined by distance to jug (higher jugs can be grabbed)
-Lower intensity: jug to dyno to 180cm from footholds
-High intensity: jug to dyno to 220cm from footholds
-1-3 sets at a time
-3-6 repetitions per set
-Allow for full recovery between each set
Fist Jamming - Pete Whittaker, professional rock climber known for his climbing technique videos.
C1: Lack of Self-Efficacy
Confidence is the belief in one’s ability to achieve success and self-efficacy is the confidence in a specific situation. Self-efficacy is based on four primary source of information, the first being past performance accomplishments. Achievements I have previously made in training and performance situations have not been significant enough to have motivated me much. The issue here is that I have not had many opportunities to enter competitions as I have limited transport and do not live in a popular area for climbing competitions. In the past when competitive events were available, I have occasionally not entered due to my low self-efficacy. Seeing significant changes in my skill level is difficult as the signs are subtle, requiring trust in the process of training; without noticing these signs I occasionally doubt my trust. The second primary source is vicarious experiences. These would typically include seeing someone else of a similar skill level succeed, thus motivating the spectator and giving him self-belief. This stage is fairly strong for me as I tend to climb with many people of a similar ability who regularly succeed, resulting in casual competition amongst other climbers to also succeed in the particular task. The third primary stage is verbal persuasion – this takes into account careful and attentive reasoning to show or create the perception that the performer and others have faith in the performer’s skill and ability. Verbal persuasion also involves self-talk. The people I regularly climb with do not provide this stage at all and people who may be expected to verbally persuade me of things to increase my self-efficacy are not involved with my climbing; for example my parents do not climb and I do not have a coach. The final primary source is emotional arousal. This refers to the interpretation of somatic signs of anxiety. For example my hands may start sweating and rather than feeling confident about my body becoming physiologically prepared for exercise my attention may be spent on worries such as “this sweat will make me slip off the rock”. Another example of this is when my heart rate may increase as I begin climbing due to increased proprioceptor activity, the occurrence of cardiovascular drift, raised blood acidity levels, etc. Examples of my interpretation to this increase in heart rate may be “I am worrying too much about this” or “my body is not coping with this climb”. These negative examples of self-talk, originating from low self-efficacy, further decreases my self-efficacy, resulting in a downwards loop of negative thinking.
C2: Self-Efficacy Development Training
I intend on altering my training programme to specifically incorporate aspects of self-efficacy development. The changes I intend to make are not alterations of the content of my training but more how my training is implemented. By doing this I expect little, if any negative effects to occur as a result of this training programme change. One of the primary sources of self-efficacy is performance accomplishments – this is part of my training which can be easily changed for positive affect. Research shows regular success leads to positive expectations and enhanced self-belief. I intend on manipulating my training so regular success occurs more frequently than at present, without relying or overusing rewards – this will involve using SMARTER goals. SMARTER is a mnemonic used for setting goals and objectives and was first seen used my Doran 1981. SMARTER stands for specific (specific to climbing), measured (e.g. using a stop watch to time a climb), agreed (between the goal setter, e.g. a coach and myself so a sense of ownership is emphasised, thus aiding understanding and motivation), realistic (challenging but achievable to allow for constant success), time scaled (to differentiate between long and short term goals), exciting (to ensure I am engaged and motivated) and recorded (my training will be recorded so my progress can be evaluated). An example of a suitable goal would be to on-sight five f6a sport climbing routes every time I go to the local climbing wall to ensure I am ingraining known technique well and making it autonomous.
I can use vicarious experiences to my advantage by incorporating this aspect of self-efficacy development training into my goals, such as the one set above. For example, whilst at the local climbing wall I will observe other climbers successfully complete climbs graded near my on-sight limit (~f6c) and be aware of their current skill level. By acknowledging the similarity in skill levels between mine and theirs I expect I will feel more confident that I can successfully complete routes at the grade they climbed too.
Through the verbal persuasion source of self-efficacy I can use the ‘self-talk’ technique to develop my self-efficacy. Self-talk is a cognitive method controlling anxiety that is used to manage the inner dialogue inside one’s head during an activity that challenges them. By controlling my own self-talk I can manage my thoughts and focus my attention on the task at hand by increasing self-belief and saying particular things to myself. The emotional arousal source links in closely here as it refers to the interpretation of somatic signs of anxiety. For example my heart rate may increase during a climbing route and my self-talk may say “I am worrying too much about this” or “my body is not coping with this climb”. These are examples of self-talk which are reinforced due to low self-efficacy and further decrease self-efficacy. Practicing self-talk will allow me to control, direct and focus these thoughts usefully so thoughts can be used on my climb. For example, I may become anxious as I am approaching the crux of the climbing route and my heart rate may increase, I could control my self-talk to say “My body has prepared me for this move”. 

A coach would be an ideal solution to self-efficacy development training as they will have the qualified ability to create an applicable training program, consisting of SMARTER goals that will aid me in learning these new techniques efficiently.

If I am to compete I need to overcome issues with participating in competition. The distraction-conflict theory suggests some of my attentional capacity is spent on distractions, for example the audience watching me in a competition. The presence of the audience creates higher levels of arousal, making it hard to spend attention on my climb, especially when using the complex or new skills that I am required to execute in order to push my climbing skill high enough to succeed in competition – the inability to execute these techniques causes over arousal due to social inhibition, thus further decreasing my performance quality. To overcome this I aim to apply a structured framework for learning new skills:
I will learn the new skill in absence of an audience to ensure that my dominant response is my desired response and I do not suffer from social inhibition whilst performing a skill I am in the cognitive phase of learning for. I will then introduce an audience in training once the skill becomes autonomous. I will then apply cognitive methods of controlling anxiety that I have learned to my performance, such as the use of self-talk. By using this structure to learning new skills I expect to increase my self-efficacy in a rock-climbing environment to the extent that competing is not an issue.
Lay Back - Leo Houlding, famous elite rock climber, known for his dynamic and smooth style.
C1: Lack of aerobic fitness
My cause for weakness in lay backing is largely down to poor ARC (aerobic energy restoration and capillarity). Performing a lay back is a very physically demanding skill. Often I find my forearms intoxicated with lactic acid, preventing muscle contractions from occurring and causing me to fall. Lay backs tend to be used to reach other holds, place some protection gear or to change body positions – this often involves staying in a lay back for quite some time. All three primary adenosine triphosphate resynthesizing systems are in use here but some are more effective and sustainable than others as the activity lasts for at least a few minutes. The aerobic pathway is vastly more efficient than the other two as it produces thiry-six molecules of adenosine triphosphate for every molecule of glycogen and doesn’t just feature the glycolysis stage, compared to the lactic acid component for example which only uses the glycolysis stage in the sarcoplasm and produces a net total of two ATP. The aerobic pathway has barely any by-products, only creating water, energy and heat. It also breaks down fats and fatty acids through beta-oxidation, thus helping lower my weight (making climbing less strenuous); through beta-oxidation fatty acids and fat stores are broken down into acetyl coenzyme A which enter and are used in the Kreb’s cycle. In comparison, during glycolysis, the only stage the anaerobic lactacid pathway takes, pyruvic acid is produced as well as more hydrogen which will later require buffering through EPOC.
Towards the end of a lay back I frequently find myself using the lactate anaerobic energy system to re-synthesise ATP as all of my ATP-PC stores have been used up (this only takes ~8 seconds) and my aerobic system is not efficient enough to maintain the energy production required. The longer I am lay-backing the more hydrogen gets released from glycolysis and the Kreb’s cycle to the electron transport chain. It takes approximately half a minute of lay backing alone until there is no longer enough oxygen in my electron transport chain to deal with the hydrogen so the excess hydrogen ions combine with the pyruvate from glycolysis to form lactic acid. By the time I reach the lactate threshold (~2mmol lactic acid per litre of blood) I can noticeably feel the lactic acid build up. The onset of blood lactacid accumulation forces me to either take a fall or stop lay backing and start using a different technique which is often less efficient or not suitable for my climb, as the build-up of lactic acid slows ATP resynthesis are neurotransmitter efficiency. This is why I would majorly benefit if I were able to maintain the aerobic pathway as my primary energy production system for longer. This could be achieved with the typical effects of aerobic energy system training, for example increased muscle stores of glycogen, cardiac hypertrophy, wider and a more dense capillary network and larger numbers and size of mitochondria.
C2: Continuous Training
My corrective measure for my weakness in lay backing is to undergo cardiopulmonary continuous training. I intend to maintain an efficient lay back as it is the most efficient technique in many situations and allows reaches that are otherwise not possible. In order to do this my aerobic energy restoration efficiency needs to be improved; the effects of my training can be measured using my VO2 max (how much oxygen my body can take in and use in a minute). Whilst I am aware a person’s VO2 max is roughly 75% genetically determined, thus leaving a somewhat small margin for improvement, the improvement potential is enough to keep me using my aerobic metabolic processes as my dominant energy production system, which is beneficial as it is massively more efficient at producing ATP in comparison to the anaerobic systems and does not have a performance-hindering by-product such as lactic acid which causes muscle fatigue and slows neurotransmitter responsiveness.
VO2 max is the maximum amount of oxygen that can be taken in and used by an individual in one minute, measured in millilitres of oxygen per kilogram of body mass. Trained elite athletes tend to have a VO2 max of 60-75 ml/kg/m. My approximate VO2 max is 50 ml/kg/m.
With a cardiovascular training program I could see many improvements that lead to a greater VO2 max. Cardiac hypertrophy would allow for more efficient blood flow and a stronger heart, resulting in increased stroke volume and a decreased average heart rate for maintaining cardiac output. With decreased heart rate I will by psychologically more relaxed and focused on my climb and this slight increase in physiological relaxation will prevent me from over-gripping holds and sweating as much, leading to my blood not being as viscous and slow-moving as before. Viscous blood also causes cardiovascular drift as stroke volume decreases due to the thickness of the blood so heart rate has to increase in order to maintain the necessary cardiac output.
Through increased stress on the heart I expect cardiac hypertrophy to occur which, in turn, will create a greater stroke volume thus allowing blood flow to be more efficient. Through increased use, blood capillary density in the lungs and muscles will increase and the networks will widen as well as the respiratory-muscle pump to strengthen. I expect haemoglobin levels to rise as a result of increased red blood cell levels, allowing for more efficient oxygen exchange.
A suitable training program would consist of continuous training. Continuous training is often massed practice as the whole session tends to be filled with continuous exercise. It often focuses on endurance and stamina.
Whilst it is beneficial to train by rock climbing to better stimulate motor engrams and schema, it is less efficient for cardiovascular training in particular. When on the rock, local endurance climbing (long term use of muscles of low intensity; ~25% maximum strength usage) is ideal. This is best done on low-gradient slabs when not many moves required much strength. When off the rock, using a rowing machine in the local gymnasium is an ideal form of continuous training, and is specific to upper-body muscles so my capillary networks can be widened and muscle hypertrophy may occur.
In summary, through improving aerobic energy restoration and capillarity I will have a more efficient aerobic-production system which will allow my blood to stay below the lactate threshold for longer, and save my muscle glycogen stores (which typically last ~60-90 minutes) for high intensity climbing moves. As well as this, greater haemoglobin levels will be achieved, more efficient oxygen exchange will occur and cardiac hypertrophy will help to improve stroke volume and directly lower my heart rate.
