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A good regression analysis for the purposes of your lab report is one which:

· Asks an interesting, logically derived question (Introduction),

· Ensures that the variables used in the analysis are appropriate for MLR (Results)

· Correctly analyses, clearly presents, and accurately summarises the MLR results (Results)

· Makes insightful use of the MLR results, interprets the findings and draws implications from the study (Discussion)

Here are some more detailed suggestions:

Theoretical underpinning:

In the introduction, present a logical argument and hypothesis for why you expect the concepts (for your MLR) to be related (or not related).  Supportive references and evidence of background reading are advantageous, but very good marks can be obtained by simply presenting a solid conceptual argument.  Reference to relevant theory or previous research (demonstrating that you have consulted some appropriate references) can help to explain and bolster the argument.

In the discussion, return to the argument and hypothesis for the MLR and reconsider your original ideas in light of the findings of your study.

Assumption testing: 

Address the assumptions with minimal fuss.  Aim for a succinct, thorough, easy-to-understand one to two paragraphs about the assumptions.  Any more would be over the top, unless there are special considerations in your data.  Strive to demonstrate an excellent understanding about the appropriateness of your data for MLR.  Report exact statistics (e.g., rather than just saying “the two variables were moderately intercorrelated”, include the actual result, “the variables were moderately intercorrelated (r = .43)”).
Type of MLR Method – direct, hierarchical, stepwise, forward or backward: 

In the results, explain what MLR method was used and why.

Descriptive statistics: 

For MLR results, the relevant descriptive statistics are the correlations between the variables – present these in a table and provide summarising comments.

Amount of Variance Explained and Regression Co-efficients:

Present and discuss the size and significance of R2 and the regression coefficients.  If relevant, also compare the zero-order and partial correlation coefficients, and possibly also the unique variance explained for each predictor (the semi-partial correlation squared – which is from the “part” column in an SPSS coefficients table)
Note: The following multiple regression write-up is of high standard for a 4th year honours thesis.  A less complex, well conducted and clearly expressed multiple linear regression could receive a very good mark for the lab report.
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Introduction

When faced with problems or concerns, people would ideally cope in ways that alleviated their psychological distress.  However, people often also cope in ways that exacerbate their problems and cause more psychological distress.  Previous research has identified some coping strategies as being associated with worse outcomes.  This has been demonstrated in studies in which participants rate the effectiveness of their various coping strategies (Abello-Rodriguez, 2000; Balgir, 2000; Gibson, 2000) and in studies of academic achievement (Parsons, Frydenberg, & Poole, 1996).  

In a previous study, Neill and Heubeck (1997) found that use of non-productive strategies (a composite variable consisting of Ignore, Self-Blame, Worry, Tension Reduction, Wishful Thinking, Keep to Self, and Not Coping) was a significant predictor of adolescents’ mental health during outdoor education programs.  However, this study did not identify which of the non-productive strategies were most important in predicting psychological distress.  

It would seem logical, for example, that a strategy such as ignoring a problem or concern during a challenging outdoor education experience would contribute to more problems as the program continues, thus increasing the levels of psychological distress.  Likewise, but for different reasons, worrying about a problem would seem likely to contribute to further psychological distress because it doesn’t directly solve a problem and the worry itself indicates a state of psychological distress.  In addition, use of coping strategies such as self-blaming, reducing tension through acting out, displacing the tension into somatic symptoms, and wishful thinking also seem likely to contribute to psychological distress.

In the current study, six non-productive coping strategies were used as predictors of psychological distress.  Each strategy was hypothesised to be a useful predictor of adolescents’ level of psychological distress experienced during a challenging outdoor education program.  In other words, higher usage of these coping strategies was hypothesised to be associated with greater levels of psychological distress.

Method

Participants

Data was collected from 224 Year 9 and Year 10 participants (122 males; 102 females) with an average age of 14.4 years.  Participants were from four different high schools and were involved in 9 day Outward Bound Australia programs during 1994 which were made compulsory by their high school.  

Materials

Composite scores for six coping scales – Not Coping, Wishful Thinking, Worry, Not Coping, Self-Blame, and Somatic Coping -- were computed based on the means of target items identified in a factor analysis of the 32 non-productive Adolescent Coping Scale items (ACS; Frydenberg & Lewis, 1993) by Neill (2001a).  Fourteen items were used to compute the six scales, with one scale indicated by only one item (Tension Reduction) and the other scales indicated by two to four items used for Not Coping.  These coping factors exhibited moderate to good internal reliability, ranging between .60 and .85 (see Table 1).  The items had been modified from the long version of the ACS so that participants rated the extent to which they used each coping response during the outdoor education program.  An example item is “Ignored the problem”.  Responses were on a Likert-type scale, ranging from 1 = “Didn’t do it at all”, 2 = “Used very little”, 3 = “Used sometimes”, 4 = “Used often”, 5 = “Used a great deal”. 

A measure of psychological distress during the outdoor education program was developed from a factor analysis of 22 items (Neill, 2001b) from the Mental Health Index (MHI; Veit & Ware, 1983).  The items had been modified from the original MHI so that participants rated the extent to which they had experienced the indicators of psychological distress during the outdoor education program.  An example item is “”How often during Outward Bound have you felt disappointed or sad?”.  Responses were on Likert-type scales, ranging from 1 to 6.  The exact descriptors for the scale varied between questions, but an example is 1 “All of the time”, 2 “Most of the time”, 3 “A good bit of the time”, 4 “Some of the time”, 5 “A little of the time”, 6 “None of the time”.  Scores were reversed so that high scores indicated a high level of psychological distress.  Internal reliability of the psychological distress scale for this study was very high (.96).

Procedure

Participants completed the modified version of the short version of the ACS on the last or second last day of their nine day Outward Bound program. The ACS and the MHI was administered by the group instructors, along with a measure of self-concept and psychological well being, as part of a larger study.  A standard protocol for the administering was used (see Appendix – not included in this example). 

Results

Descriptive Statistics

The descriptive statistics for the six non-productive coping strategies are presented in Table 1.  The mean Psychological Distress score suggested that adolescents reported between “a little” and “some” psychological distress (M = 2.66, SD = .94) during the outdoor education program.  The skewness and kurtosis for each variable was examined and there were no values greater than an absolute value of one, suggesting reasonably normal distributions.  Histograms for each variable were also examined (see Appendix – not included in this example), however, and these showed that most scales were moderately positively skewed, with floor effects evident for Somatic Coping, Tension Reduction and Self-Blame to an extent which appeared to violate the assumption of normality.  Thus square root transformations of these scales were computed.  The subsequent regression analyses were conducted using both the nontransformed and transformed scores and this was not found to make any significant differences to the overall amount of variance explained or the individual regression coefficients.  Thus, for simplicity, only the nontransformed scores are reported.

Adolescents’ reported low overall usage of the non-productive coping strategies.  Three of the six scales averaged between two “Used very little” and three “Used sometimes” (Self-Blame, Worry and Tension Reduction).  Two scales averaged less usage than two (“Used very little”; Not Coping and Somatic Coping) and one scale averaged greater than three (“Used sometimes”; Wishful Thinking).  The final column of Table 1 presents the percentage of students who reported their average usage of each coping strategy to be three (“Used sometimes”) or greater.  This indicates that approximately one quarter of the participants reported.  For one strategy, “Wishful Thinking”, over half the students reported using this strategy “sometimes” or more often.  Seventy-nine percent of participants reported using at least one of the non-productive coping strategies at least “sometimes” during the outdoor education program.

An independent groups t-test was conducted between participants who used at least one non-productive strategy often or greater (n = 177) and students who didn’t (n = 47), with Psychological Distress as the dependent variable.  The highly statistically significant result showed a much lower level of distress for participants who didn’t use non-productive coping strategies at least “sometimes” (M = 2.15, SD = .66) than participants who did (M = 2.80, SD = .95) (t (103.5) = 5.35, p = .000)), a large effect size (d = .80).

Table 1

Descriptive statistics for adolescents’ usage of non-productive coping strategies during an outdoor education program

	Coping Strategy 
	No. of items
	Internal Consist-ency (()
	M
	SD
	% of students with M >= 3

	Not Coping
	4
	.71
	1.85
	.66
	7.6

	Somatic Coping
	2
	.60
	1.93
	.95
	20.5

	Tension Reduction
	1
	-
	2.19
	1.07
	36.2

	Self-Blame
	3
	.85
	2.25
	.97
	28.1

	Worry
	3
	.66
	2.56
	.89
	38.4

	Wishful Thinking
	4
	.79
	3.06
	.95
	59.8


Multiple Linear Regression

Multiple linear regression was employed to help determine which of the six non-productive coping strategies could be used to predict the experience of psychological distress for adolescents during outdoor education programs.  One extreme multivariate outlier was identified using Mahalanobois’ distance (20.62).  This participant reported very low usage of all coping strategies (M=1.00), except for a very high usage of Somatic Coping (M = 4.50) and reported a very low level of overall Psychological Distress.  Cases with the next four highest Mahalanobois’ distances (15 to 16) were examined.  These cases appeared to have a reasonably understandable and logical range of responses.  Thus only one case was deleted from the subsequent analyses.  Homoscedasticity was examined via several scatterplots and these indicated reasonable consistency of spread through the distributions.

Initially, the correlations amongst the non-productive coping strategies were examined and these are presented in Table 2.  All correlations were positive, but small, ranging between .15 (Tension Reduction and Worry) and .40 (Not Coping and Self-Blame).  This indicates that multicollinearity is unlikely to be a problem.  The correlations between the six non-productive coping strategies and the dependent variable, Psychological Distress, were all positive and small to moderate, ranging from .31 (Tension Reduction and Self-Blame) to .43 (Not Coping).  This indicates that the data is suitably correlated with the dependent variable for examination through multiple linear regression to be reliably undertaken.

Since no a priori hypotheses had been made to determine the order of entry of the predictor variables, a direct method was used for the multiple linear regression analyses.  The six non-productive coping variables produced an adjusted R2 of .32 (F (6,217) = 19.50, p = .001) for the prediction of Psychological Distress.  The predictor with the lowest non-significant regression coefficient (Self-Blame, ( = .01, t (222) = .19, p = .85) was removed and another regression analysis conducted which had an adjusted R2 of .34.  The next predictor with the lowest non-significant regression coefficient (Tension Reduction, ( = .13, t (222) =  1.90, p = .06) was removed and a final regression analysis conducted had an R of .58, R2 = .34, and an adjusted R2 of .33, with four significant predictors of Psychological Distress  -- Not Coping, Somatic Symptoms, Worry and Wishful Thinking.  Together, these four predictors shared 16% explained variance and uniquely predicted 18% of the variance
.    The strongest predictor was Not Coping (( = .41), followed by Somatic Coping (( = .26), Wishful Thinking (( = .15), and Worry (( = .13) (see Table 2).

Table 2

Standard multiple regression of non-productive coping strategies on Psychological Distress reported by adolescents during outdoor education programs

	Variables


	PDa (DV)
	NC
	WT
	W
	SC
	B
(unique)
	(
	sr2b

	Not Coping (NC)
	.43
	
	
	
	
	.41*
	.29
	.07

	Wishful Thinking (WT)
	.38
	.36
	
	
	
	.15*
	.15
	.02

	Worry (W)
	.36
	.25
	.40
	
	
	.13*
	.13
	.01

	Somatic Coping (SC)
	.42
	.22
	.30
	.38
	
	.26*
	.26
	.06

	Intercept  
	
	
	
	
	
	.60*
	
	


Note. * p < .05; a PD = Psychological Distress; b sr2 = the squared semipartial correlations indicate the unique variance predicted by the independent variable

Discussion

The current study investigated the extent to which participants experienced psychological distress during outdoor education programs and whether the use of non-productive coping strategies could help to explain the degree of psychological distress.  The self-reported incidence of psychological distress during the extended expedition-based programs was between “a little” and “some of the time”.

Likewise, most students reported using the non-productive coping strategies between “a little” and “sometimes”.  Over three quarters of participants reported using at least one non-productive coping strategy at least ‘sometimes’ during the program and these students reported significantly higher levels of psychological distress.  Thirty four percent of the variance in psychological distress was explained by the level of usage of four coping strategies -- Not Coping, Somatic Coping, Wishful Thinking and Worry.  Self-Blame and Tension Reduction, whilst having small-moderate zero-order correlations with Psychological Distress, did not feature as significant predictors in the multiple linear regression.

The single best predictor of psychological distress was the use of Not Coping which includes avoidant coping strategies such as giving up, not trying, and seeing one’s self as powerless to alter a situation.  Direct motivational techniques may help some students and certainly there is a place in the delivery of most educational programs for greater personal warmth, respect and encouragement towards students who are at risk of ‘opting out’ of the process.  On the other hand, many difficult students are highly skilled non-responders and may resist direct efforts to induce problem-focused coping responses.  Once a negative cycle of coping responses becomes established, even though it may contribute to elevated, long-term distress, it nevertheless provides the apparent security of self-handicapping.  Thus whilst general motivational techniques may work in some situations, practitioners could also consider non-direct intervention techniques (Handley, 1994).  In this approach, the facilitator is careful to respect the existing repertoire of avoidant coping responses, and strives to provide a series of experiential circumstances in which the adolescent is inevitably brought face-to-face with consequences of such an approach.  The facilitator’s responsibility is to create such a series of learning opportunities and a safe environment in which an adolescent can voluntarily attempt some alternative ways of coping.

The second most useful predictor of Psychological Distress was the use of Somatic Coping, which in this study was indicated by getting sick and suffering headaches and stomach aches.  Having physical symptoms can be an avoidant strategy which allows the individual to focus away from the actual problem (such as feeling homesick).  Outdoor education instructors are well aware that whilst there are plenty of instances of genuine stomach upsets, there are also many which have as their cause a high level of homesickness or dread about an upcoming activity.  For some students, Somatic Coping becomes a habitual response to perceived stress and they may find it difficult to attend to their thoughts without feeling worse.  On outdoor education programs, students who eat or drink little or who go to bed early, for example, may be signs of experiencing high levels of psychological distress.

The third significant predictor of psychological distress was Wishful Thinking.  This strategy should be distinguished from ‘focusing on the positive’ and optimism which tend to be associated with desirable outcomes in most situations.  Wishful Thinking, on the other hand, represents a passive, avoidant ‘hoping for the best’, ‘wishing a miracle would happen’, and ‘daydreaming about how things will turn out well’.  This does not imply any planned action, any analysis of the problem or concern, or any cognitive restructuring, strategies that tend to be more successful in dealing with challenging situations.  Particularly in the case of outdoor education programs, which are purposively designed to provide an experiential learning environment in which participants can be active agents of their own fate and well-being, Wishful Thinking does not seem to be a particularly adaptive response.  The students’ learning and responding can be considerably enhanced through effective information giving and feedback from the environment, peers, and teachers/instructors.  Enhancing the quality and consistency of feedback to adolescents could be a valuable way of encouraging students to turn from Wishful Thinking towards action-oriented optimism.

The fourth significant predictor of psychological distress was Worry.  In the current study this was operationalised as ‘worrying about my own happiness’, ‘worrying about what was happening’ and ‘worrying about the future of the world’.  Worry is a coping response in that it is an attempt to deal with a situation, however it doesn’t directly contribute to an alleviation of the situation.  Some individuals are more vulnerable to neurotic or anxious response styles and these individuals in particular require special consideration from outdoor education instructors who are more likely to have emotionally stable personalities (Hendy, 1975).  It is important that leaders are able to ‘second position’ and identify with genuine feeling of personal worry and concern experienced by adolescent students.  An attitude of empathy and respect can help to unlock within these individuals the potential for growth (Rogers, 1961, 1980).

Two non-productive strategies were expected to predict psychological distress in this study and, although they were related in the predicted direction, they were not significant.  Firstly, it is suggested that Self-Blame is not clearly a non-productive coping strategy in an outdoor education setting in which students are asked to take on a high level of self- and group-responsibility.  Whilst self-blame can be a destructive attitude towards one’s self, if it is coupled with skilled action, it can conceivably contribute to a high level of performance.  Thus it is suggested that for future studies, the operationalisation of the Self-Blame coping strategy be reconsidered.  The second nonsignificant predictor was Tension Reduction which may have been underdefined in the current study because it was only measured by the single item ‘took my frustration out on others’.  For example, one student wrote that he “Took my anger out at the hill I was walking up and fell over, which made it worse” (Neill & Heubeck, 1997).  Thus, it is suggested that whilst Tension Reduction in the current study was not a significant predictor, it could be reconsidered in future studies.

In theory, outdoor education offers a perfect opportunity, if facilitated in such a way, for participants to gain positive experiences of themselves dealing with different problems or concerns.  The therapeutic and developmental potential of experiential intervention programs is to help participants in the acquisition and development of an effective and flexible repertoire of productive coping skills.  Coping research promises insights which can be incorporated into the design and facilitation of more effective and intervention programs. 
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� Uniquely explained variance is computed by adding up the squared semipartial correlations (unique variance).  Shared variance is computed by subtracting the uniquely explained variance from the R2 (Tabachnick & Fidell, 2001)
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