
1 

 

Media, Discussion and Attitudes 
Technical Appendix 
 
 
6 October 2015 
BBC Media Action 
Andrea Scavo and Hana Rohan 
  



2 

 

Contents 

1 BBC Media Action Programming and Conflict-Related Attitudes (Part 5a: Media and Attitudes) . 4 

1.1 Nigeria: Exposure to BBC Media Action programmes and opposition to violence regression

 5 

1.1.1 Variables included ........................................................................................................... 5 

1.1.2 Testing for multicollinearity ............................................................................................ 7 

1.1.3 Models developed........................................................................................................... 7 

1.1.4 Diagnostics .................................................................................................................... 16 

1.2 Kenya: Exposure to BBC Media Action Programming and Inclusiveness regression ............ 17 

1.2.1 Variables included ......................................................................................................... 17 

1.2.2 Testing for multicollinearity .......................................................................................... 19 

1.2.3 Model developed .......................................................................................................... 20 

1.2.4 Diagnostics .................................................................................................................... 22 

2 Exposure to BBC Media Action Programming and association with private discussion (Part 5b: 

Media and Private Discussion) .............................................................................................................. 23 

2.1 Nigeria: Exposure to BBC Media Action programmes and private discussion regression .... 23 

2.1.1 Variables included ......................................................................................................... 23 

2.1.2 Testing for multicollinearity .......................................................................................... 25 

2.1.3 Models developed......................................................................................................... 25 

2.1.4 Diagnostics .................................................................................................................... 33 

2.2 Kenya: Exposure to BBC Media Action programmes and private discussion regression ..... 34 

2.2.1 Variables included ......................................................................................................... 34 

2.2.2 Testing for multicollinearity .......................................................................................... 36 

2.2.3 Models developed......................................................................................................... 36 

2.2.4 Diagnostics .................................................................................................................... 39 

3 Political participation on Conflict-Related Attitudes (Part 6: Discussion’s Effect on Attitudes) ... 40 

3.1 Nigeria: Political participation and opposition to violence regression ................................. 42 

3.1.1 Variables included ......................................................................................................... 42 

3.1.2 Model developed .......................................................................................................... 44 

3.1.3 Diagnostics .................................................................................................................... 51 

3.2 Kenya: Political participation and inclusiveness regression ................................................. 51 

3.2.1 Variables included ......................................................................................................... 51 

3.2.2 Model developed .......................................................................................................... 54 

3.2.3 Diagnostics .................................................................................................................... 58 

 



3 

 

Index of Tables 

Table 1 - List of confounders and their relationship to exposure to programming .............................. 7 

Table 2 - Opposition to violence binary logistic regression models ...................................................... 7 

Table 3 - List of significant confounders which remained in models 1.1, 1.2, 1.3 .................................. 8 

Table 4 - Model 1.1 Opposition to violence versus Acceptance of violence model ............................. 9 

Table 5 - Model 1.2: Strong Opposition to violence versus Acceptance of Violence model .............. 11 

Table 6 - Model 1.3: Strong opposition to violence versus Opposition to violence model ................ 12 

Table 7 - Variables included in the multinomial model: significant improvement in the model .......... 13 

Table 8 - Multinomial model examining opposition to violence variable ............................................. 14 

Table 9 - Diagnostics for Model 1.4: Opposition compared to Acceptance ....................................... 16 

Table 10 - Diagnostics for Model 1.5: Strong Opposition compared to Acceptance .......................... 16 

Table 11 - Diagnostics for Model 1.6: Strong Opposition compared to Opposition .......................... 16 

Table 12 - List of confounders and their relationships with exposure to programming ..................... 18 

Table 13 - List of significant confounders that remained in the model ................................................ 21 

Table 14 - Regression parameters: High vs Moderate inclusiveness.................................................... 21 

Table 15 - Diagnostics for Model: High compared to Moderate attitude towards inclusiveness........ 22 

Table 16 - List of covariates and their relationships with exposure to programming ......................... 25 

Table 17 - Private discussion Models .................................................................................................... 25 

Table 18 - List of significant confounders which remained in models 2.1, 2.2, 2.3 .............................. 26 

Table 19 - Model 2.1 Frequent discussion versus never discuss .......................................................... 27 

Table 20 - Model 2.2: Occasional discussion versus never discuss ...................................................... 28 

Table 21 - Model 2.3: Frequent discussion versus occasional discussion ............................................ 29 

Table 22 - Variables included in the multinomial model: significant improvements in the model ....... 31 

Table 23 - Multinomial model – exposure on private discussion ......................................................... 32 

Table 24 – Diagnostics for Model 2.4: Frequent Discussion compared to Never discuss .................. 33 

Table 25 - Diagnostics for Model 2.5: Occasional Discussion compared to Never discuss ................ 33 

Table 26 - Diagnostics for Model 2.6: Frequent Discussion compared to Occasional discussion ...... 34 

Table 27 - Confounders and their relation to exposure using Pearson’s Chi Squared test or T-test 35 

Table 28 - Private discussion models .................................................................................................... 36 

Table 29 - Private discussion - confounders ......................................................................................... 37 

Table 30 - Model 2.7 Frequent private discussion versus Occasional private discussion .................... 38 

Table 31 – Diagnostics for Model 2.7 Frequent private discussion vs occasional ............................... 39 

Table 32 - List of covariates and their relationships with main predictors .......................................... 43 

Table 33 - List of covariates and interaction effects ............................................................................. 46 

Table 34 - Parameter estimates for ‘opposition to violence’ outcome ............................................... 47 

Table 35 - List of covariates and their relationships with main predictors .......................................... 53 

Table 36 - List of covariates and interaction effects ............................................................................. 55 

Table 37 - Parameter estimates for ‘inclusiveness’ outcome ............................................................... 55 

  



4 

 

TECHNICAL APPENDIX 

This appendix details the processes used to construct the models that have produced the results 

presented in the main report. First, the models describing the relationship between BBC Media 

Action programming and conflict-related attitudes are discussed. Next, the models that examine the 

relationship between BBC Media Action programming and ‘drivers’ of conflict-related attitudes are 

outlined. Finally, we examine the models that describe the relationship between those ‘drivers’ and 

conflict-related attitudes.  

1 BBC Media Action Programming and Conflict-Related Attitudes 

(Part 5a: Media and Attitudes) 

This section details the process undertaken to build multivariate regression models to evaluate the 

relationship between exposure to BBC Media Action programming and opposition to 

violence in Nigeria and inclusiveness in Kenya. After defining the confounders and testing their 

association with the exposure, two sets (one for each country) of binary logistic regression models 

were built according to the number of potential levels for each of the outcomes.  Then a multinomial 

logistic regression model was built for opposition to violence in Nigeria to assess the significance 

of the overall relationship between exposure and this outcome variable. In the Kenyan case, the 

outcome of interest was binary (see below for further explanation), and as a result, a multinomial 

model was not constructed.  

(Binary and multinomial) logistic regression was used for these analyses because the main predictor, 

exposure to BBC Media Action programming, is a categorical variable, as are many of the 

confounders. A banded version of the two outcomes (opposition to violence in Nigeria and 

inclusiveness in Kenya) was computed in order to run logistic binary/multinomial regression 

models (see below for details on how the dependent and independent variables have been 

computed). 

Since the outcome variables, as well as most of the variables included in the model, may be 

interpreted as ordinal variables, for all models a test of parallel lines was run in order to check 

whether an ordinal regression was possible. In all cases the assumption of parallel lines1 was rejected 

with significance levels < 0.001. This means an ordinal regression was not possible due to differences 

among independent variable’s effects (slope coefficients) across the outcome variable’s categories. 

The odds ratios reported in the report are drawn from the binary logistic regression models.   

 

                                                           
1
 Put briefly, the assumption of parallel lines requires that the independent variable has the same effect on all 

categories of the outcome variable. 
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1.1 Nigeria: Exposure to BBC Media Action programmes and opposition 

to violence regression 

1.1.1 Variables included  

1.1.1.1 Outcome Variable  

The outcome variable for opposition to violence is a banded variable derived from the average 

score across three items which asked respondents how much they agree with certain statements 

about the use of violence in inter-personal conflicts. These are: 

Would you say you [agree/disagree] a lot, or just a normal amount? 

- “Sometimes violence is the best way to resolve a dispute.” 

- “Sometimes there is no point talking because force is the only effective strategy.” 

- “Violence is justifiable when all other options have been explored”. 

For each of the items there were four possible answers: strongly disagree, disagree, agree, strongly 

agree. 

The three items were combined into a single variable after checking their consistency with each 

other and with ‘opposition to violence’ as a single latent variable. Factor Analysis was run, 

allowing to measure internal consistency and the amount of total variance caught by the latent 

construct. 

Based on 4123 observations, the standardised Cronbach’s Alpha for the three items considered was 

0.715, which means the consistency among items is quite high. Sample adequacy was tested both 

with a KMO Measure (that is 0.675) and a Bartlett's Test of Sphericity, which proved to be 

extremely significant (<0.001). 

One single factor was identified. Its eigenvalue was 1.911, and the amount of explained variance was 

63.694%. All the items loaded quite well with this factor, loadings being 0.638 for “Sometimes violence 

is the best way”, 0.730 for “Sometimes there is no point talking”, and 0.657 for “Violence is justifiable”. 

In order to compute the outcome variable, the following procedure was followed. For each of the 

three items, “Strongly disagree” answers were attributed a score of 1, “disagree” a score of 2, 

“agree” a score of 3, and “strongly agree” a score of 4. Then, the average score was computed, 

resulting in a scale variable ranging from 1 to 4. A new ordinal variable was then computed by using 

the average score from the new variable described above to recode it into a new ordinal variable, 

‘opposition to violence’, with the following four levels: 

- “Strong Opposition to Violence” for scores between 1 and 1.5; 

- “Opposition to Violence” for scores between 1.501 and 2; 

- “Acceptance of Violence” for scores between 2 and 3; 

- “Strong Acceptance of Violence” for scores between 3.001 and 4. 

Higher scores correspond to reduced opposition to violence; lower scores to increased opposition 

to violence. 
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1.1.1.2 Exposure Variable 

Exposure was measured through the questions: 

Have you ever listened to the following programmes on the radio? 

 Story Story 

 Talk Your Own 

 Gatanan Gatanan Ku 

 Muttatau Na 

When did you last listen to [programme]? 

How often do you listen to [programme]? 

There are five levels to our exposure variable: 

1. Did not listen to any of the programmes 

2. Regularly2 listened to GGK or MTTN but neither to Story Story nor to Talk Your Own 

3. Regularly listened to Talk Your Own but neither to Story Story nor to MTTN nor to GGK  

4. Regularly listened to Story Story but neither to Talk Your Own nor to MTTN nor to GGK  

5. Regularly listened to more than one programme (if to GGK or MTTN the other programme/s must 

be Story Story and/or Talk Your Own). 

MTTN and GGK have been considered as the same exposure, since they are broadcast one after 

another and cover the same or related topics. 

To ensure that we compared people who were as similar as possible we removed those who were 

media dark from the analysis, since testing showed that on a number of the outcomes of interest, 

and on socio-demographic characteristics, they were significantly different from people who had 

access to media. Furthermore, being media dark means that they would not be able to be a part of 

our audience, even if they wanted to be, which means that they were never ‘at risk’ of exposure.  

Those who had listened to one or more BBC Media Action programmes in the last 12 months but 

were not regular listeners to any BBC MA programmes were also removed from the analysis to 

ensure a clear distinction between ‘exposed’ and ‘unexposed’ categories.  

The reference category for exposure was those who had never listened to any BBC Media Action 

programme.  

1.1.1.3 Confounders 

The confounders were selected a priori, based on existing evidence of which variables tend to have a 

relationship with both the exposure variable and on opposition to violence. The “standard” 

confounders are those that we as an organisation believe, based off evidence from other studies, are 

likely to be related to both exposure and the outcome regardless of location, whereas the “country 

specific” confounders were those identified by the team in Nigeria as potentially being relevant in 

that context to both the exposure and to opposition to violence.  

                                                           
2 Regularly is defined as listened to at least every other episode.  
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Table 1 - List of confounders and their relationship to exposure to programming 

Confounder Standard or Country 

Specific  

Significantly related to exposure* 

Education Standard Yes 

Gender Standard Yes 

Age Standard Yes 

Income Standard Yes 

Literacy Standard No 

Urban/ Rural Location Standard Yes 

Perception of Freedom3 Standard Yes 

Media Consumption Standard Yes 

Group Membership4 Standard Yes 

Region Country Specific Yes 

Ethnicity Standard Yes 

Religion Standard Yes 

Awareness of other governance 

programmes 

Country Specific Yes 

Political Interest Standard Yes  

* Significant relationships are tested through a Pearson’s Chi Squared test (for nominal confounders) 

or an ANOVA (for continuous confounders). Confidence level is set at 95% in both cases. 

 

1.1.2 Testing for multicollinearity  

Multicollinearity testing was conducted and all variables were acceptable, with a tolerance statistic 

well above 0.2 for all variables and an average Variance Inflation Factor (VIF) of 1.175.  

1.1.3 Models developed 

1.1.3.1 Introduction 

Binary logistic regression models were built in order to compare the following pairs of outcome 

levels. Three binary logistic models were constructed: 

- “Opposition to violence” Vs. “Acceptance of Violence” 

- “Strong Opposition to Violence” Vs. “Acceptance of Violence” 

- “Strong Opposition to Violence” Vs. “Opposition to Violence” 

Next, multinomial regression provided estimates of the relationship between the exposure and each 

of the levels of the outcome variable and the reference category, that is, “Strong Acceptance of 

Violence”. 

 

Table 2 - Opposition to violence binary logistic regression models 

Model Dependent 

Variable 

Reference 

Category 

Model Sample Size 

                                                           
3 Perception of Freedom is a continuous variable for perceived freedom of expression or association. It is derived from 

four questions on the perception of freedom of expression (including the freedom to talk negatively about the government 

in public), to join groups, and to choose who to vote for without feeling pressured. It ranges from 1 to 4. 
4 Member of religious, community or voluntary group. 
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Model 1.1 Opposition to 

violence 

Acceptance of 

Violence 

2377 

Model 1.2 Strong Opposition 

to Violence 

Acceptance of 

Violence 

1830 

Model 1.3 Strong Opposition 

to Violence 

Opposition to 

Violence 

1760 

Multinomial model: 

Model 3.1 Attitude towards 

Violence (Strong 

Opposition, 

Opposition and 

Acceptance) 

Strong Acceptance 

of Violence 

3288 

*All models were run on a weighted dataset. Nested weights were applied for age and sex and urban/rural  

 

The logit link function (i.e. logistic regression) was selected for two key reasons -  

1. Its ease of interpretation: the beta coefficients are transformed into odds ratios that reflect 

the probability of success (the probability that the ‘desired’ outcome occurred). This is in 

contrast to the alternative probit link function, in which the coefficients are less intuitively 

interpretable. 

2. To reflect the non-normality of the outcome variable, opposition to violence: given that 

the outcome variable of opposition to violence is a categorical dependent variable, rather 

than a normally distributed variable which has been split through a threshold, theoretically 

the probability of achieving the outcome is directly linked to the independent variable. The 

logit rather than probit link function was therefore the most appropriate here.  

 

Missing data were handled using list-wise deletion: cases with any missing data were excluded from 

the analysis.  

1.1.3.2 Logistic regression:  

The binary logistic regression models tested for differences between each level of the outcome and 

the reference category (for the exact models please see Table 2 above).  

The list of confounders included in the models can be seen in Table 3. These are significantly 

associated with the models at the 95% confidence level. 

The models were built through an adapted stepwise backward method: all the confounders were 

included in the models at the outset, and then they were removed (one at a time) on the basis of the 

lowest Wald statistic criterion. The method is interactive, since each of the removed confounders is 

iteratively re-entered (again, one at a time) once all the remaining confounders in the model are 

significant. The exposure variable is kept in the model regardless of the value of its Wald statistic. 

Table 3 - List of significant confounders which remained in models 1.1, 1.2, 1.3 

Confounder Regression 1.1 

Opposition to 

violence Vs. 

Acceptance of 

violence 

Regression 1.2 

Strong Opposition to 

Violence Vs. 

Acceptance of 

violence 

Regression 1.3 

Strong Opposition to 

Violence Vs. 

Opposition to 

violence 

Education Significant Not significant Not significant 

Sex Not significant Not significant Not significant 
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Age Not significant Not significant Not significant 

Income Not significant Significant Significant 

Literacy Significant Not significant Significant** 

Location Significant Significant Not significant 

Perception of freedom Not significant Not significant Significant 

Media Consumption Not significant Not significant Not significant 

Group Membership5 Significant Significant Not significant 

Region Significant Significant* Significant 

Ethnicity Significant Significant Significant 

Religion Not significant Not significant Not significant 

Awareness of other 

governance 

programmes 

Significant Not significant Not significant 

Political Interest Not significant Significant Significant 

* = Regions have been recoded into broader geographical areas for this model, due to 

misspecification of the model when Region is entered in its original form (Hosmer-Lemeshow Test 

significant with Region in the model). 

 

 

1.1.3.3 Logistic regression reporting 

For all reported logistic regression models, the odds ratios are taken from the models run on the 

weighted dataset. The standard errors and significance levels are taken from the bootstrapped 

models when the significant result in those is different from the original models6. Unless otherwise 

stated there was no difference in the significant result for variables between the original and 

bootstrapped models. 

Significance testing was conducted using the Likelihood Ratio test and an examination of the Wald 

statistic in the parameter estimate tables. Bootstrapping was used to derive robust standard errors 

and significance levels. Where a variable significantly improved the model according to the Likelihood 

Ratio Test, but was not significant at any of its ordinal levels using the Wald statistic it was retained 

in the model, and footnoted that this was the case in the relevant table.  

Table 4 - Model 1.1 Opposition to violence versus Acceptance of violence model 

Opposition 

to violence 

versus 

Acceptance 

of violence 

model 

Variables Categories Standard 

Error 

Significance 

Level 

Odds 

Ratio 

Exposure Unexposed Ref7 - - 

Reg Reached by GGK or MTTN 

alone 

.237 .003 .498 

Reg Reached by TYO alone .417 .002 3.658 

Reg Reached by SS alone .364 .639 .843 

Reg Reached by more than one 

programme 

.447 .019 2.863 

Education No schooling  Ref - - 

Completed primary education .207 .029 1.574 

Completed secondary education .190 .155 1.311 

                                                           
5 Member of religious, community or voluntary group. 
6 Bootstrapping is an approach which corrects for the violation of assumptions (such as a non-normal sampling distribution) 

by recalculating standard errors form multiple random samples taken from the dataset itself. 
7 Ref indicates the reference category of each variable. 
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College / university education .201 .991 1.002 

Location Rural Ref - - 

Urban .109 .005 1.362 

Group 

membership 

Not a member Ref - - 

Inactive member .177 .055 1.404 

Active member .142 .101 1.261 

Official leader .174 .035 .693 

Region Lagos Ref - - 

Taraba .276 .109 1.555 

Delta .198 .870 .968 

Enugu .227 .491 1.169 

FCT .376 .142 1.737 

Kaduna .205 .001 1.939 

Awareness of 

other 

governance 

programmes 

Not aware Ref - - 

Aware .232 .017 1.741 

Literacy Non-literate Ref - - 

Literate .259 .046 .597 

Ethnicity Other  Ref - - 

Hausa .163 .166 .798 

Igbo .142 .035 1.348 

Youruba .152 .037 1.372 

Exposure* 

Region 

Unexposed – Lagos Ref - - 

Reg Reached by GGKorMTTN 

alone*Taraba 

.434 .770 1.135 

Reg Reached by GGKorMTTN 

alone*FCT 

1.233 .182 5.190 

Reg Reached by TYO alone*Taraba .884 .020 .128 

Reg Reached by TYO alone*Delta .484 .137 .487 

Reg Reached by TYO alone*Enugu .539 .003 .203 

Reg Reached by TYO alone*FCT .874 .035 .158 

Reg Reached by TYO alone*Kaduna .670 .003 .132 

Reg Reached by SS alone*Taraba 1.162 .094 .143 

Reg Reached by SS alone*Delta .478 .982 .990 

Reg Reached by SS alone*Enugu .528 .264 1.805 

Reg Reached by SS alone*FCT .739 .347 2.004 

Reg Reached by SS alone*Kaduna .591 .037 3.432 

Reg Reached by more than one 

programme*Taraba 

.611 .000 .071 

Reg Reached by more than one 

programme*Delta 

.572 .448 .648 

Reg Reached by more than one 

programme*Enugu 

.534 .006 .231 

Reg Reached by more than one 

programme*FCT 

.733 .776 1.232 

Reg Reached by more than one 

programme*Kaduna 

.500 .000 .170 
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Constant  .299 .331 .747 

 

The Nagelkerke R2 statistic for this model is 0.109. The Hosmer and Lemeshow statistic has a chi-

square of 10.204 and a significance level of 0.251. While Nagelkerke is not directly comparable to 

the level of variance explained by the model, the R2 described here is an indication that the model is 

explaining only a limited proportion of the data. A non-significant Hosmer and Lemeshow statistic 

means the model is unlikely to be mis-specified. 

 

Table 5 - Model 1.2: Strong Opposition to violence versus Acceptance of Violence model 

Strong 

Opposition 

to violence 

versus 

Acceptance 

of Violence 

model 

Variables Categories Standard 

Error 

Significance 

Level 

Odds 

Ratio 

Exposure Unexposed Ref - - 

Reg Reached by GGKorMTTN alone .251 .087 .651 

Reg Reached by TYO alone .292 .198 .687 

Reg Reached by SS alone .426 .001 .245 

Reg Reached by more than one 

programme 

.386 .457 .750 

Income No food/No clothes  Ref - - 

No durables .185 .247 1.239 

No car .164 .018 1.476 

No house/No problems .175 .000 1.944 

Location Rural Ref - - 

Urban .130 .000 1.736 

Group 

membership 

Not a member Ref - - 

Inactive member .212 .239 1.284 

Active member .167 .458 1.132 

Official leader .202 .032 .649 

Geographical 

area* 

Lagos-Delta Ref - - 

Taraba-Enugu-FCT-Kaduna .165 .000 2.420 

Ethnicity Other  Ref - - 

Hausa .208 .000 .474 

Igbo .139 .392 1.126 

Youruba .147 .005 1.510 

Interest in 

politics 

Not interested at all  Ref - - 

Not very interested .138 .008 .692 

Somewhat interested .149 .002 .630 

Very interested .164 .002 .600 

Exposure* 

Geographical 

Area 

Unexposed – Lagos-Delta Ref - - 

Reg Reached by TYO alone* Taraba-

Enugu-FCT-Kaduna 

.459 .083 .451 
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Reg Reached by SS alone* Taraba-

Enugu-FCT-Kaduna 

.520 .001 5.800 

Reg Reached by more than one 

programme* Taraba-Enugu-FCT-

Kaduna 

.427 .476 .737 

Constant  .243 .000 .299 

* = Regions have been collapsed into macro-geographical areas for this model, due to 

misspecification of the model when Region is kept in original version (Hosmer-Lemeshow Test 

significant with Region in the model). 

 

The Nagelkerke R2 statistic here is 0.132. The Hosmer and Lemeshow statistic has a chi-square of 

12.939 and a significance level of 0.114. Here, the Nagelkerke indicates that the model explains the 

data reasonably well. Furthermore a non-significant Hosmer and Lemeshow statistic means the 

model is unlikely to be mis-specified. 

 

Table 6 - Model 1.3: Strong opposition to violence versus Opposition to violence model 

Strong 

opposition 

to violence 

versus 

Opposition 

to violence 

Variables Categories Standard 

Error 

Significance 

Level 

Odds 

Ratio 

Exposure Unexposed Ref - - 

Reg Reached by GGKorMTTN alone 0.271 .372 0.785 

Reg Reached by TYO alone 0.232 .000 .431 

Reg Reached by SS alone 0.221 .004 .531 

Reg Reached by more than one 

programme 

.172 .074 0.735 

Income No food/No clothes  Ref - - 

No durables .190 .829 .960 

No car .171 .911 .981 

No house/No problems .185* .079* 1.513 

Perception of 

Freedom 

 .079 .002 1.280 

Region Lagos Ref - - 

Taraba .285 .038 .553 

Delta .245 .000 .280 

Enugu .206 .837 .958 

FCT .245 .381 1.239 

Kaduna .202 .546 1.129 

Ethnic group Other Ref - - 

Hausa .226 .007 .543 

Igbo .176 .708 1.068 

Yoruba .165 .231 .821 

Interest in 

politics 

Not interested at all  Ref - - 

Not very interested .140 .000 .566 

Somewhat interested .153 .000 .550 

Very interested .170 .000 .547 

Constant  .334 .134 .606 

* = values are taken from the bootstrapped model. 

The Nagelkerke R2 statistic here is 0.124. The Hosmer and Lemeshow statistic has a chi-square of 

10.086 and a significance level of 0.259. Here, the Nagelkerke suggests that the model is explaining 
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the data reasonably well. The non-significant Hosmer and Lemeshow statistic suggests the model is 

unlikely to be mis-specified. 

 

1.1.3.4 Interpretation 

BBC Media Action programmes (the exposure variable) proved to have a significant association 

with opposition to violence across all three of the above models, at some of its ordinal levels. 

However, in none of the above models were all ordinal levels of the exposure, BBC Media Action 

programmes, significantly associated with the outcome. Moreover, in most of the above models, 

the odds ratios suggest that for many of the identified significant associations, the exposure is 

associated with increased opposition to violence. On the other hand, Talk Your Own is strongly 

associated with reduced opposition to violence (those regularly exposed to the programme are 

266% more likely to accept violence than to oppose it it).  

 

1.1.3.5 Opposition to violence: multinomial model 

In the final multinomial model, in which a range of socio-economic and other confounder variables 

were controlled for, the likelihood ratio test showed that the exposure variable, listening to BBC 

Media Action programmes, was overall highly significantly associated (P. < 0.001) with 

opposition to violence (the outcome variable). The Wald statistic shows a statistically significant 

negative relationship between exposure to GGK or MTTN and to Talk Your Own and, on the other, 

opposition to violence.  

However, these relationships are not significant across all levels of the outcome variable: GGK or 

MTTN, and exposure to more than one programme, are significantly and positively associated with 

higher likelihood to “accept violence” rather than “strongly accept violence”, while this relationship is 

no longer significant when “opposition to violence” or “strong opposition to violence” are compared to 

“strong acceptance of violence”. Similarly, Talk Your Own is significantly and positively associated with 

higher likelihood to “oppose violence” rather than “strongly accept violence”, but exposure to this 

program is not significant when “acceptance of violence” or “strong opposition to violence” are 

compared to “strong acceptance of violence”. Exposure to Story Story is not significantly associated with 

any of the outcome variable levels.  

These results therefore indicate that there is no clear linear relationship between 

exposure to those BBC Media Action programmes included in this analysis, and 

opposition to violence. While discrete programmes did have an association with the 

outcome, this association was not consistent across different levels of the outcome 

variable. 

Table 7 - Variables included in the multinomial model: significant improvement in the model 

Variables Likelihood ratio tests 

Exposure variable < 0.001 

Education .045 

Literacy < 0.001 

Group Membership < 0.001 

Region < 0.001 
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Ethnic group < 0.001 

Perception of Freedom .001 

Interest in politics < 0.001 

 

Table 8 - Multinomial model examining opposition to violence variable 

Level  Variables Categories Standard 

Error 

Significance 

Level 

Odds 

Ratio  

Acceptance of 

Violence 

Exposure Unexposed Ref - - 

Reg Reached by GGK or MTTN 

alone 

.269 .009 2.017 

Reg Reached by TYO alone .247 .162 1.412 

Reg Reached by SS alone .238 .972 1.008 

Reg Reached by more than one 

programme 

.199 .032 1.531 

Education No schooling  Ref - - 

Completed primary .303 .261 1.407 

Completed secondary .249 .751 1.082 

College / university .263 .572 1.160 

Literacy Non-literate Ref - - 

Literate .632 .044 .281 

Group 

membership 

Not a member Ref - - 

Inactive member .313 .003 2.499 

Active member .192 .570 1.115 

Official leader .237 .043 1.615 

Region Lagos Ref - - 

Taraba .280 .147 1.502 

Delta .582 .349 1.725 

Enugu .323 .165 .639 

FCT .241 .011 .543 

Kaduna .285 .369 .774 

Ethnicity Other Ref - - 

Hausa .226 .138 .716 

Igbo .234 .003 2.019 

Youruba .234 .940 1.018 

Freedom of 

Expression 

 .102 .023 .793 

Interest in 

politics 

Not interested at all  Ref - - 

Not very interested .204 .209 1.291 

Somewhat interested .195 .052 .684 

Very interested .206 .007 .571 

Intercept  .737 .000  

Opposition to 

Violence  

Exposure Unexposed    

Reg Reached by GGKorMTTN alone .282 .299 1.341 

Reg Reached by TYO alone .244 .005 1.970 

Reg Reached by SS alone .236 .458 1.192 

Reg Reached by more than one 

programme 

.204 .403 1.187 

Education No schooling     

Completed primary .316 .005 2.411 

Completed secondary .266 .080 1.594 

College / university .280 .247 1.383 

Literacy Non-literate    

Literate .633 .002 .136 
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Group 

membership 

Not a member    

Inactive member .313 .000 3.064 

Active member .195 .203 1.281 

Official leader .247 .980 1.006 

Region Lagos    

Taraba .280 .026 1.867 

Delta .561 .003 5.324 

Enugu .321 .098 .589 

FCT .243 .001 .448 

Kaduna .297 .046 .553 

Ethnicity Other    

Hausa .234 .032 .606 

Igbo .234 .000 2.817 

Youruba .234 .206 1.344 

Freedom of 

Expression 

 .102 .002 .728 

Interest in 

politics 

Not interested at all     

Not very interested .205 .044 1.512 

Somewhat interested .197 .141 .748 

Very interested .210 .015 .598 

Intercept  .737 .000  

Strong 

Opposition to 

Violence 

Exposure Unexposed    

Reg Reached by GGKorMTTN alone .330 .970 1.012 

Reg Reached by TYO alone .306 .884 .956 

Reg Reached by SS alone .273 .427 .805 

Reg Reached by more than one 

programme 

.229 .896 .970 

Education No schooling     

Completed primary .352 .077 1.863 

Completed secondary .299 .325 1.342 

College / university .314 .603 1.178 

Literacy Non-literate    

Literate .673 .033 .237 

Group 

membership 

Not a member    

Inactive member .334 .002 2.827 

Active member .214 .232 1.292 

Official leader .275 .821 .940 

Region Lagos    

Taraba .292 .051 1.765 

Delta .572 .002 6.117 

Enugu .339 .094 .566 

FCT .297 .000 .098 

Kaduna .353 .000 .248 

Ethnicity Other    

Hausa .268 .000 .324 

Igbo .259 .002 2.205 

Youruba .241 .858 .958 

Freedom of 

Expression 

 .112 .576 .939 

Interest in 

politics 

Not interested at all     

Not very interested .215 .559 .882 

Somewhat interested .209 .000 .422 

Very interested .229 .000 .316 

Intercept  .789 .001  
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The Nagelkerke R2 statistic for this model was .160, indicating that the model describes the data well. 

The Pearson chi-square had a value of 7697.019 (df = 6834) and a significance level P. < 0.001, which 

means the model is likely to be have been mis-specified. Therefore, results should be interpreted 

with caution. 

1.1.4 Diagnostics  

 

Table 9 - Diagnostics for Model 1.4: Opposition compared to Acceptance 

ZResid Score 

 

Number of Cases Cooks Value Leverage Values 

Above 3.29 1 Cooks under 1 Leverage under 1 

Above 2.58 3 Cooks under 1 Leverage under 1 

Above 1.96 22 Cooks under 1 Leverage under 1 

 

Table 10 - Diagnostics for Model 1.5: Strong Opposition compared to Acceptance 

ZResid Score Number of Cases Cooks Value Leverage Values 

 

Above 3.29 3 Cooks under 1 Leverage under 1 

Above 2.58 9 Cooks under 1 Leverage under 1 

Above 1.96 45 Cooks under 1 Leverage under 1 

 

Table 11 - Diagnostics for Model 1.6: Strong Opposition compared to Opposition 

ZResid Score Number of Cases Cooks Value Leverage Values 

 

Above 3.29 6 Cooks under 1 Leverage under 1 

Above 2.58 13 Cooks under 1 Leverage under 1 

Above 1.96 34 Cooks under 1 Leverage under 1 
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1.2 Kenya: Exposure to BBC Media Action Programming and 

Inclusiveness regression 

1.2.1 Variables included  

1.2.1.1 Outcome Variable  

The outcome variable for inclusiveness is a binary variable derived from three items which asked 

respondents how much they agree with certain statements about their attitudes towards other 

ethnic groups in Kenya. The respondents were asked: 

Please say if you agree or disagree with the following. 

 

- “I would like to live in a community that is made up of people from different ethnic groups” 

- “It is important to learn about the culture of other ethnic groups in Kenya” 

- “Knowing about the different experiences of other people in Kenya helps people understand 

the challenges facing their own communities better”. 

For each of the items there were four possible answers: strongly disagree, disagree, agree, strongly 

agree. 

The three items were combined into a single variable after checking their consistency with each 

other and with ‘inclusiveness’ as a single latent variable. Factor Analysis was run, allowing to 

measure internal consistency and the amount of total variance caught by the latent construct. 

Based on 2970 observations, the standardised Cronbach’s Alpha for the three items considered was 

0.638, which means the consistency among items is sufficient. Sample adequacy was tested both with 

a KMO Measure (that is 0.642) and a Bartlett's Test of Sphericity, which proved to be extremely 

significant (<0.001). 

One single factor was identified. Its eigenvalue was 1.743, and the amount of explained variance was 

58.093%. All the items loaded quite well with this factor, loadings being 0.528 for “I would like to live 

in a community that is made up of people from different ethnic groups”, 0.704 for “It is important to learn 

about the culture of other ethnic groups in Kenya”, and 0.601 for “Knowing about the different experiences 

of other people in Kenya helps people understand the challenges facing their own communities better”. 

In order to compute the outcome variable, the following procedure was followed. For each of the 

three items, “Strongly disagree” answers were attributed a score of 1, “disagree” a score of 2, 

“agree” a score of 3, and “strongly agree” a score of 4. Then, the sum score for these items was 

initially banded in three levels: “low” inclusiveness (scores from 2 to 6), “moderate” inclusiveness 

(scores from 7 to 9), “high” inclusiveness (scores from 10 to 12). Since the “low” category proved to 

be very scarcely populated (with only 147 cases out of total 3003), a full comparison across the 

three levels produced results that were affected by the small-n. The outcome variable has therefore 

been redefined with just the “moderate” and “high” categories, and “low” inclusiveness cases have 

been coded as missing values. Thus, the derived variable is binary, with two possible values: 

“moderate” and “high” attitude towards inclusiveness. 
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1.2.1.2 Exposure Variable 

Exposure to our programmes in Kenya was measured through the following questions: 

Have you ever listened to Sema Kenya? 

When did you last listen to Sema Kenya? 

How often do you listen to Sema Kenya? 

The exposure variable has four levels: 

1. Regularly listened to Sema Kenya8 

2. Listened to Sema Kenya, but not regularly 

3. Not listened to Sema Kenya 

4. Media dark (those without access to neither TV nor radio) 

 

To ensure that we compared people who were as similar as possible, we removed those who were 

media dark from the analysis, since testing showed that on a number of the outcomes, and on socio-

demographic characteristics, they were significantly different from people who had access to media.  

Our programme of interest in this analysis was Sema Kenya, which is a debate format governance 

programme airing in Kenya. Only those who had watched at least every other episode were included 

for the purposes of this analysis, in order to ensure that those who were regularly exposed were 

being compared to those who were not exposed (to the programme). 

The reference category for exposure was those who had the ability to, but did not listen to Sema 

Kenya.  

1.2.1.3 Confounders 

The confounders were selected a priori, based on existing evidence of which variables tend to have a 

relationship with both the exposure variable and on inclusiveness. The “standard” confounders are 

those that we as an organisation believe, based off evidence from other studies, are likely to be 

related to both exposure and the outcome regardless of location, whereas the “country specific” 

confounders were those identified by the team in Kenya as potentially being relevant in that context 

to both the exposure and to inclusiveness.  

Table 12 - List of confounders and their relationships with exposure to programming 

 Standard or Country 

Specific  

Significantly related to exposure* 

Education Standard Yes 

Gender Standard Yes 

Age Standard No 

Income Standard Yes 

Urban/ Rural Location Standard Yes 

Perception of Freedom9 Standard Yes 

                                                           
8 Regularly Reached is defined as listened to at least every other episode within the past 12 months. Those who were 

Reached (have watched the programme in the last 12 months), but not regularly and those who are considered to be 

Media Dark were excluded from the analysis. Media dark is defined as individuals who do not have access to TV, Radio, 

Newspapers, the Internet or mobile phones either in the home or in the community, but are living within areas where a 

large proportion of the population does. 
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Media Consumption Standard Yes 

Group Membership10 Standard No 

Region Country Specific Yes 

Feeling of ethnical belonging11 Country Specific No 

Exposure other governance 

programmes 

Country Specific Yes 

Political Interest Standard Yes  

* Significant relationships are tested through a Pearson’s Chi Squared test (for nominal confounders) 

or an ANOVA (for continuous confounders). Confidence level is set at 95% in both cases. 

1.2.2 Testing for multicollinearity  

Multicollinearity testing was conducted and all variables were acceptable, with a tolerance statistic 

well above 0.2 for all variables and an average VIF of 1.097.  

  

                                                                                                                                                                                     
9 Perception of Freedom is a continuous variable for perceived freedom of expression or association. It is derived from 

four questions on the perception of freedom of expression (including the freedom to talk negatively about the government 

in public), to join groups, and to choose who to vote for without feeling pressured. It ranges from 1 to 4. 
10 Member of religious, community or voluntary group. 
11 Respondents were asked whether they feel: 

- more Kenyan than a member of their ethnic group; 

- more a member of their ethnic group than Kenyan; 

- Equally Kenyan and a member of their ethnic group. 
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1.2.3 Model developed 

1.2.3.1 Introduction 

Since the outcome variable is binary, a single logistic regression model was developed to compare 

“high” with “moderate” attitudes towards inclusiveness. The model sample size is 2423. 

The model was run on a weighted dataset. Nested weights were applied for age, sex and urban/rural 

location. 

The logit link function (i.e. logistic regression) was selected for two key reasons -  

1. Its ease of interpretation: the beta coefficients are transformed into odds ratios that reflect 

the probability of success. This is in contrast to the alternative probit link function, in which 

the coefficients are less intuitively interpretable. 

2. To reflect the non-normality of the outcome variable, inclusiveness: given that the 

outcome variable of inclusiveness is a binary dependent variable, rather than a normally 

distributed variable which has been split through a threshold, theoretically the probability of 

achieving the outcome is directly linked to the independent variable. Therefore, the logit 

rather than the probit link function was the most appropriate here.  

 

 

Missing data were handled using list-wise deletion: cases with any missing data were excluded from 

the analysis.  

1.2.3.2 Logistic regression:  

The binary logistic regression model tested for difference between the two levels of the outcome 

considered in this analysis: “moderate” and “high” inclusiveness attitudes. Since the outcome variable 

has only two levels (“moderate” and “high” inclusiveness), only one binary logistic regression model 

was developed to test the association between exposure to BBC Media Action programming 

and “high” inclusiveness in comparison with “moderate” inclusiveness, while controlling for 

significant confounders. 

The list of confounders included in the model can be seen in Table 13.  

The model was built through an adapted stepwise backward method: all the confounders were 

included in the model at the outset, and then they were removed (one at a time) on the basis of the 

lowest Wald statistic criterion. The method is interactive, since each of the removed confounders is 

iteratively re-entered (again, one at a time) once all the remaining confounders in the model are 

significant. The exposure variable is kept in the model regardless of the value of its Wald statistic. 

Interaction terms are also included in the model. Interactions between the exposure and all the 

significant confounders were included. Only significant interactions were kept in the model. 
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Table 13 - List of significant confounders that remained in the model 

Confounder Regression 

High inclusiveness Vs. Moderate 

inclusiveness 

Education Not significant 

Sex Not significant 

Age Significant 

Income Significant 

Location Not significant 

Perception of freedom Not significant 

Media Consumption Not significant 

Group Membership12 Not significant 

Region Significant 

Feeling of ethnical 

belonging 

Not significant 

Political Interest Significant 

Exposure*Income Significant 

 

 

1.2.3.3 Logistic regression reporting 

Odds ratios are taken from the model run on the weighted dataset.  

Significance testing was conducted using the Likelihood Ratio test and an examination of the Wald 

statistic in the parameter estimate tables. Since bootstrapping is not possible when the model 

includes interaction terms, this procedure has not been followed for Kenya model. 

Table 14 - Regression parameters: High vs Moderate inclusiveness 

High vs. 

moderate 

attitude 

towards 

inclusiveness 

Variables Categories Standard 

Error 

Significance 

Level 

Odds 

Ratio 

Exposure Unexposed Ref13 - - 

Reg Reached by Sema Kenya .397 .016 2.611 

Age  .003 .023 1.007 

Income No food/clothes Ref - - 

No durables .109 .523 1.072 

No cars .128 .000 1.724 

No house/no problems .200 .001 1.905 

Region Rift Valley Ref - - 

Central .140 .002 1.559 

Coast .168 .000 2.538 

Eastern .131 .000 1.694 

Nairobi .171 .000 2.452 

North Eastern .229 .000 2.370 

Nyanza .138 .914 1.015 

Western .157 .035 1.391 

Political 

Interest 

Not interested at all Ref - - 

Not very interested .137 .518 1.093 

Somewhat interested .128 .970 1.005 

Very interested .127 .001 1.529 

                                                           
12 Member of religious, community or voluntary group. 
13 Ref indicates the reference category of each variable. 
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Exposure* 

Income 

Unexposed – No food/clothes Ref - - 

Exposed – No durables .475 .422 .683 

Exposed – No cars .483 .009 .283 

Exposed – No house/No problems .637 .524 .667 

Constant  .183 .000 .493 

 

The Nagelkerke R2 statistic for this model is 0.078. The Hosmer and Lemeshow statistic has a chi-

square of 2.766 and a significance level of 0.948. The Nagerlkerke statistic tells us that here, the 

model only explains a limited proportion of the data. The Hosmer and Lemeshow statistic is not 

significant, so the model is unlikely to be mis-specified. Nonetheless, due to the low Nagelkerke R2, 

results should be interpreted with caution. 

1.2.3.4 Interpretation 

Regular reach by Sema Kenya (the exposure variable) proved to have a significant association with 

inclusiveness when moderate inclusiveness was compared to high inclusiveness. Sema Kenya 

appears to be significantly associated with the outcome (those regularly exposed to the programme 

are 161% more likely to have inclusiveness attitudes that are “high” rather than “moderate”).  

Therefore in the Kenyan context, there is some evidence that BBC Media Action 

programming is associated with an increase in inclusive attitudes, although results from 

this regression need to be interpreted with caution (due to the low Nagelkerke R2 

statistic, which as explained above, indicates that the model may be of limited value in 

describing the data in this case).  

 

1.2.4 Diagnostics  

 

Table 15 - Diagnostics for Model: High compared to Moderate attitude towards inclusiveness 

ZResid Score 

 

Number of Cases Cooks Value Leverage Values 

Above 3.29 - Cooks under 1 Leverage under 1 

Above 2.58 1 Cooks under 1 Leverage under 1 

Above 1.96 8 Cooks under 1 Leverage under 1 
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2 Exposure to BBC Media Action Programming and association 

with private discussion (Part 5b: Media and Private Discussion) 

This section details the process undertaken to build multivariate regression models to evaluate the 

relationship between exposure to BBC Media Action programmes and private discussion. 

After defining the confounders and testing their association with the exposure, a set of binary 

logistic regression models was built according to the number of potential levels of the outcome (e.g. 

in one model “occasional discussion” was compared to “no discussion” at all, in another model 

“frequent discussion” was compared to occasional discussion, and so on).  For the Nigerian data, a 

multinomial model was then constructed to assess the significance of the overall relationship 

between exposure and the outcome variable. In the Kenyan case, the outcome variable was binary 

and therefore construction of a multinomial model was not appropriate (see below for more detail).  

The odds ratios reported in report are drawn from the binary logistic regression models.  However, 

these statistics are only reported where the exposure’s contribution to both the binary logistic 

model and the overall multinomial model is statistically significant.    

2.1 Nigeria: Exposure to BBC Media Action programmes and private 

discussion regression 

2.1.1 Variables included  

2.1.1.1 Outcome Variable  

The outcome variable for private discussion was a banded variable derived from the average score 

across three items which asked respondents how frequently they discuss politics with different 

groups: family members, friends, and other people. For each of the items there were three possible 

answers: never, occasionally, frequently. The question asked of respondents was: 

Thinking about local and national issues that matter to you, when you get together with family 

members, would you say you discuss such issues frequently, occasionally or never?   

b. And what about with friends? 

c. And what about with other people outside of your family and friends? 

In the multinomial model, the reference category is ‘never’. 

The three items were combined into a single variable after checking their consistency with each 

other and with ‘private discussion’ as a single latent variable. Factor Analysis was run, allowing to 

measure internal consistency and the amount of total variance caught by the latent construct. 

Based on 4114 observations, the standardised Cronbach’s Alpha for the three items considered was 

0.730, which means the consistency among items is high. Sample adequacy was tested both with a 

KMO Measure (that is 0.659) and a Bartlett's Test of Sphericity, which proved to be extremely 

significant (<0.001). 

One single factor was identified. Its eigenvalue was 1.950, and the amount of explained variance was 

48.953%. All the items loaded quite well with this factor, loadings being 0.628 for “discussion with 

family members”, 0.838 for “discussion with friends”, and 0.611 for “discussion with others”. 
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2.1.1.2 Exposure Variable 

Exposure was measured through the questions: 

Have you ever listened to the following programmes on the radio? 

 Story Story 

 Talk Your Own 

 Gatanan Gatanan Ku 

 Muttatau Na 

When did you last listen to [programme]? 

How often do you listen to [programme]? 

There are five levels to our exposure variable: 

1. Did not listen to any of the programmes 

2. Regularly14 listened to GGK or MTTN but neither to Story Story nor to Talk Your Own 

3. Regularly listened to Talk Your Own but neither to Story Story nor to MTTN nor to GGK  

4. Regularly listened to Story Story but neither to Talk Your Own nor to MTTN nor to GGK  

5. Regularly listened to more than one programme (if to GGK or MTTN the other programme/s must 

be Story Story and/or Talk Your Own). 

MTTN and GGK have been treated as the same exposure, since they are broadcast one after another 

and cover the same or related topics. 

To ensure that we compared people who were as similar as possible we removed those who were 

media dark from the analysis, as testing showed that on a number of the outcomes we were 

interested in, and on socio-demographic characteristics, they were significantly different from people 

who had access to media. Furthermore, being media dark means that they would not have been able 

to be a part of our audience, even if they wanted to, which means that they were never ‘at risk’ of 

exposure.  

Those who had listened to one or more BBC Media Action programmes in the last 12 months but 

were not regular listeners to any BBC MA programmes were also removed from the analysis to 

ensure a clear distinction between ‘exposed’ and ‘unexposed’ categories.  

The reference category for exposure was those who never listened to any BBC Media Action 

programme.  

2.1.1.3 Confounders 

The confounders were selected a priori, based on existing evidence of which variables tend to have a 

relationship with both the exposure variable and on private discussion. The “standard” 

confounders are those that we as an organisation believe, based on evidence from other studies, are 

likely to be related to both exposure and these outcomes regardless of location, whereas the 

“country specific” confounders were those identified by the team in Nigeria as potentially being 

relevant in that context to both the exposure and to private discussion. 

                                                           
14 Regularly is defined as listened to at least every other episode.  
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Interaction terms were also included in the model. Interactions between the exposure and all the 

covariates were tested. Only significant interactions were kept in the model. 

Table 16 - List of covariates and their relationships with exposure to programming 

 Standard or Country 

Specific  

Significantly related to exposure* 

Education Standard Yes 

Sex Standard Yes 

Age Standard Yes 

Income Standard Yes 

Literacy Standard No 

Urban/ Rural Location Standard Yes 

Perception of Freedom15 Standard Yes 

Media Consumption Standard Yes 

Group Membership16 Standard Yes 

Province Country Specific Yes 

Ethnicity Standard Yes 

Religion Standard Yes 

Awareness of other governance 

programmes 

Country Specific Yes 

Political Interest Standard Yes  

* Significant relationships between each confounder and the dependent variable were tested through 

a Pearson’s Chi Squared test (for nominal confounders) or an ANOVA (for continuous confounders). 

Confidence level was set at 95% in both cases. 

2.1.2 Testing for multicollinearity  

Multicollinearity testing was conducted and all variables were acceptable, with a tolerance statistic 

well above 0.2 for all variables and an average Variance Inflation Factor (VIF) of 1.156.  

2.1.3 Models developed 

2.1.3.1 Introduction 

The outcome variable, private discussion, has three different levels: “Frequent discussion”, 

“occasional discussion”, and “never discuss”. Binary logistic regression was therefore used in the first 

instance to compare each of these three levels against each other. This means that there were three 

models (see Table 17). These models allowed for comparison between two levels of the dependent 

variable (e.g. “Frequent discussion” Vs. “Occasional discussion”). Multinomial regression was then used 

in the final model, in order to obtain a measure of the overall association between the exposure 

variable (BBC Media Action programmes), and of relevant confounders on the dependent 

variable (private discussion). 

Table 17 - Private discussion Models 

Model Dependent 

Variable 

Reference 

Category 

 

Model Sample Size 

                                                           
15 Perception of Freedom is a continuous variable for perceived freedom of expression or association. It is derived from 

four questions on the perception of freedom of expression (including the freedom to talk negatively about the government 

in public), to join groups, and to choose who to vote for without feeling pressured. It ranges from 1 to 4. 
16 Member of religious, community or voluntary group. 
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Model 2.1 Frequent 

discussion 

Never discuss 1981 

Model 2.2 Occasional 

discussion 

Never discuss 1404 

Model 2.3 Frequent 

discussion 

Occasional 

discussion 

3123 

Multinomial model: 

Model 2.4 Private discussion 

(occasionally and 

frequently) 

Never discuss 3640 

*All models were run on a weighted dataset. Nested weights were applied for age and sex and urban / rural 

location.  

The logit link function (i.e. logistic regression) was selected for two key reasons -  

3. Its ease of interpretation: the beta coefficients are transformed into odds ratios that reflect 

the probability of success. This is in contrast to the alternative probit link function, in which 

the coefficients are less intuitively interpretable. 

4. To reflect the non-normality of the outcome variable, private discussion: given that the 

outcome variable of private discussion is a categorical dependent variable, rather than a 

normally distributed variable which has been split through a threshold, theoretically the 

probability of achieving the outcomes is directly linked to the independent variable. The logit 

rather than probit link function was the most appropriate here.  

 

Missing data were handled using list-wise deletion: cases with any missing data were excluded from 

the analysis.  

2.1.3.2 Logistic regression:  

The binary logistic regression models tested for differences between each level of the outcome and 

the reference category (for the exact models please see table 1 above).  

The list of confounders included in the models can be seen in Table 18. These are significantly 

associated with the models at the 95% confidence level. 

The models have been built through an adapted stepwise backward method: all the confounders 

were put in the models at the beginning, and then they were removed (one at a time) on the basis of 

the lowest Wald statistic criterion. The method is interactive, since each of the removed 

confounders is iteratively re-entered (again, one at a time) once all the remaining confounders in the 

model are significant. The exposure variable is kept in the model regardless of the value of its Wald 

statistic. 

Table 18 - List of significant confounders which remained in models 2.1, 2.2, 2.3 

Confounder Regression 1.1 

Frequent discussion 

Vs. never discuss 

Regression 1.2 

Occasional discussion 

Vs. never discuss 

Regression 1.3 

Frequent discussion 

Vs. occasional discuss 

Education Significant Not significant Significant 

Sex Significant Not significant Significant 

Age Significant* ** Not significant Significant* 

Income Not significant Significant Not significant 

Literacy Not significant Not significant Significant** 

Location Not significant Significant Not significant 
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Perception of freedom Not significant Not significant Not significant 

Media Consumption Not significant Not significant Not significant 

Group Membership17 Not significant Not significant Significant** 

Region Significant Not significant Significant 

Ethnicity Not significant Not significant Significant 

Religion Not significant Not significant Not significant 

Exposure to other 

programmes 

Significant Not significant Not significant 

Political Interest Significant Significant Significant 

* = age squared was entered into the model due to a non-linear association between Age and the 

outcome 

** = not significant when the model is bootstrapped 

 

2.1.3.3 Logistic regression reporting 

For all reported logistic regression models, the odds ratios are taken from the models run on the 

weighted dataset. The standard errors and significance levels are taken from the bootstrapped 

models when the significant result in those is different from the original models18. Unless otherwise 

stated there was no difference in the significant result for variables between the original and 

bootstrapped models. 

Significance testing was conducted using the Likelihood Ratio test and an examination of the Wald 

statistic in the parameter estimate tables. Bootstrapping was used to derive robust standard errors 

and significance levels. Where a variable significantly improved the model according to the Likelihood 

Ratio test but was not significant at any of its ordinal levels using the Wald statistic, it was retained in 

the model and footnoted that this was the case in the relevant table.  

 

Table 19 - Model 2.1 Frequent discussion versus never discuss 

Frequent 

discussion 

versus never 

discuss model 

Variables Categories Standard 

Error 

Significance 

Level 

Odds 

Ratios 

Exposure Unexposed Ref19 - - 

Regularly 20  listened to GGK 

or MTTN but not to Story 

Story nor to Talk Your Own 

 

.372 .767 1.117 

Regularly listened to Talk 

Your Own but not to Story 

Story nor to MTTN nor to 

GGK  

 

.341 .003 2.764 

Regularly listened to Story 

Story but not to Talk Your 

Own nor to MTTN nor to 

.293** .080** 1.788 

                                                           
17 Member of religious, community or voluntary group. 
18 Bootstrapping is an approach which corrects for the violation of assumptions (such as non-normal sampling distributions) 

by recalculating standard errors from multiple random samples taken from the data set itself. 
19 Ref indicates the reference category of each variable. 
20 Regularly is defined as listened to at least every other episode.  
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GGK  

 

Regularly listened to more 

than one programme 

.306 .002 2.604 

Education No schooling  Ref - - 

Completed primary 

education 

.310 .688 1.133 

Completed secondary 

education 

.291 .007 2.197 

College / university 

education 

.307 .004 2.424 

Gender Female Ref - - 

Male .138 .000 1.666 

Age  .048** .069** 1.131 

Age 

Squared* 

 .001** .325** .999 

Group 

membership 

Not a member Ref - - 

Inactive member .299** .095** .530 

Active member .218 .004 .537 

Official leader .274 .482 .825 

Region Lagos Ref - - 

Taraba .447 .000 9.935 

Delta .205 .829 1.045 

Enugu .239 .800 1.062 

FCT .390 .026 2.386 

Kaduna .244 .867 1.042 

Awareness 

of other 

governance 

programmes 

Not aware Ref - - 

Aware .604 .025 3.888 

Interest in 

politics 

Not interested at all  Ref - - 

Not very interested .162 .000 2.351 

Somewhat interested .191 .000 3.727 

Very interested .301 .000 10.893 

Constant  .889 .130** .080 

* = age squared was entered into the model due to a non-linear association between Age and the 

outcome. 

** = values are taken from the bootstrapped model. 

 

The Nagelkerke R2 statistic for this model is 0.312. The Hosmer and Lemeshow statistic has a chi-

square of 5.267 and a significance level of 0.729. While Nagelkerke is not directly comparable to the 

level of variance explained by the model, this is an indication that it is explaining the data reasonably 

well. Furthermore a non-significant Hosmer and Lemeshow statistic means the model is unlikely to 

be mis-specified.  

 

Table 20 - Model 2.2: Occasional discussion versus never discuss 

Occasional 

discussion 

Variables Categories Standard 

Error 

Significance 

Level 

Odds 

Ratio 
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versus never 

discuss model 

Exposure Unexposed Ref - - 

Regularly 21  listened to GGK 

or MTTN but not to Story 

Story nor to Talk Your Own 

 

.331 .588 .836 

Regularly listened to Talk 

Your Own but not to Story 

Story nor to MTTN nor to 

GGK  

 

.385 .055 2.096 

Regularly listened to Story 

Story but not to Talk Your 

Own nor to MTTN nor to 

GGK  

 

.346 .872 1.057 

Regularly listened to more 

than one programme 

.338 .146 1.636 

Income Less than 25,000 NGN  Ref - - 

25,001 to 50,000 .192 .237 .796 

50,001 to 75,000 .219 .000 .422 

> 75,000 .251 .105 .665 

Location Rural Ref - - 

Urban .174 .016 1.524 

Interest in 

politics 

Not interested at all  Ref - - 

Not very interested .182 .000 4.290 

Somewhat interested .228 .000 6.027 

Very interested .349 .000 11.434 

Constant  .186 .041 1.463 

The Nagelkerke R2 statistic here is 0.183. The Hosmer and Lemeshow statistic has a chi-square of 

6.678 and a significance level of 0.463. 

 

Table 21 - Model 2.3: Frequent discussion versus occasional discussion 

Frequent 

discussion 

versus 

occasional 

discussion 

model 

Variables Categories Standard 

Error 

Significance 

Level 

Odds 

Ratio 

Exposure Unexposed Ref - - 

Regularly 22  listened to GGK 

or MTTN but not to Story 

Story nor to Talk Your Own 

 

.191 .000 1.978 

Regularly listened to Talk 

Your Own but not to Story 

Story nor to MTTN nor to 

GGK  

 

.145 .079 1.290 

Regularly listened to Story 

Story but not to Talk Your 

Own nor to MTTN nor to 

.153** .054** 1.477 

                                                           
21 Regularly is defined as listened to at least every other episode.  
22 Regularly is defined as listened to at least every other episode.  
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GGK  

 

Regularly listened to more 

than one programme 

.128 .000 1.675 

Education No schooling  Ref - - 

Completed primary .195 .462 1.154 

Completed secondary .178 .014 1.551 

College / university .185 .003 1.737 

Gender Female Ref - - 

Male .079 .027 1.191 

Age  .015 .001 1.050 

Age 

Squared* 

 .000** .069** 1.000 

Literacy Non-literate Ref - - 

Literate .267 .009 2.000 

Group 

membership 

Not a member Ref - - 

Inactive member .157** .066** .714 

Active member .125 .409 .902 

Official leader .154 .122 1.269 

Region Lagos Ref - - 

Taraba .199 .000 2.917 

Delta .145 .038 .740 

Enugu .167 .271 .832 

FCT .198 .002 1.861 

Kaduna .159 .000 .546 

Ethnic group Other Ref - - 

Hausa .155 .412 .881 

Igbo .126 .000 .588 

Yoruba .128 .084 .802 

Interest in 

politics 

Not interested at all  Ref - - 

Not very interested .114 .001 .693 

Somewhat interested .119 .639 .946 

Very interested .131 .003 1.472 

Constant  .395 .000 .143 

* = age squared was entered into the model due to a non-linear association between Age and the 

outcome. 

** = values are taken from the bootstrapped model. 

 

The Nagelkerke R2 statistic here is 0.153, and the Hosmer and Lemeshow statistic has a chi-square 

of 5.090 and a significance level of 0.748. As before, while Nagelkerke is not directly comparable to 

the level of variance explained by the model, this result is an indication that it is explaining the data 

reasonably well. Furthermore a non-significant Hosmer and Lemeshow statistic means the model is 

unlikely to be mis-specified.  

 

2.1.3.4 Interpretation 

BBC Media Action programmes (the exposure variable) proved to have a significant association 

with private discussion, but only when ‘frequent’ discussion was compared to “occasional” or 

“never” (i.e. not when “occasional” was compared to “never”). In particular, Talk Your Own is strongly 
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associated with “frequent discussion” (those regularly exposed to the programme are 176% more 

likely to discuss “frequently” rather than “never”), while GGK or MTTN (the two programmes have 

been analysed together) are associated with a greater (98% more) likelihood to discuss “frequently” 

rather than “occasionally”. Story Story is not significantly associated with frequency of discussion at any 

level. Exposure to more than one of BBC Media Action’s programmes is strongly associated with a 

greater likelihood to discuss politics “frequently” rather than “never” (160% more likely) or 

“occasionally” (68% more likely). 

2.1.3.5 Private discussion: multinomial model 

In the final multinomial model, in which a range of socio-economic and other confounder variables 

were controlled for, the likelihood ratio test showed that the exposure variable, BBC Media 

Action programmes, was overall highly significantly (P. < 0.001) associated with private 

discussion (the outcome variable).   

In addition, the Wald statistic showed a statistically significant positive relationship between 

exposure to Talk Your Own and private discussion, and between exposure to more than one 

programme and private discussion. However, as the binary logistic regression models showed, 

BBC Media Action programmes were not significantly associated with private discussion 

when occasional discussion was compared to no discussion at all. Similarly, in the multinomial model, 

the exposure was significant only when frequent discussion was compared with no discussion at all.  

Therefore, taken together the models suggest that overall, the exposure, BBC Media Action 

programming, is significantly associated with the outcome, private discussion. When specific 

programmes within that overall exposure group are examined, Talk Your Own is significantly 

associated with an increase in frequency of private discussion only when we compare the 

extremes in the outcome variable – that is, “frequent discussion” vs. “no discussion at all”. Other 

programmes, particularly GGK and/or MTTN and Story Story show a significant, and positive, 

association with an increase in private discussion frequency when “frequent discussion” is compared 

to “occasional discussion”.  

These analyses show that in the Nigerian context, there is evidence that BBC Media 

Action programming is associated with an increase in frequency of private discussion. 

Since private discussion can be seen as a crucial variable that mediates the relationship 

between BBC Media Action programing and changes to conflict-related attitudes, these 

results suggest that our programmes may be having a significant effect along the 

pathway to shifting attitudes in this area. 

Table 22 - Variables included in the multinomial model: significant improvements in the model 

Variables Likelihood ratio tests 

Exposure variable .001 

Education .000 

Gender .000 

Group Membership .003 

Region .000 

Ethnic group .002 

Awareness of other governance programmes .014 

Interest in politics .000 
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Table 23 - Multinomial model – exposure on private discussion 

Level  Variables Categories Standard 

Error 

Significance 

Level 

Odds 

Ratio  

Occasional 

Discussion 

(No 

Discussion is 

the reference 

category) 

Exposure Unexposed Ref - - 

Reg Reached by GGKorMTTN 

alone 

.330 .547 .820 

Reg Reached by TYO alone .316 .103 1.673 

Reg Reached by SS alone .273 .553 1.176 

Reg Reached by more than one 

programme 

.270 .114 1.532 

Education No schooling  Ref - - 

Completed primary .264 .379 .793 

Completed secondary .242 .740 1.084 

College / university .265 .316 1.305 

Gender Female Ref - - 

Male .131 .122 1.224 

Group 

membership 

Not a member Ref - - 

Inactive member .251 .765 .928 

Active member .199 .080 .706 

Official leader .264 .271 .748 

Region Lagos Ref - - 

Taraba .448 .062 2.306 

Delta .224 .111 1.430 

Enugu .272 .059 1.671 

FCT .414 .637 1.216 

Kaduna .232 .115 1.441 

Ethnic group Other Ref - - 

Hausa .273 .656 1.129 

Igbo .202 .826 1.045 

Yoruba .197 .638 1.097 

Awareness 

of other 

governance 

programmes 

Not aware Ref - - 

Aware .607 .117 2.588 

Interest in 

politics 

Not interested at all  Ref - - 

Not very interested .151 .000 3.174 

Somewhat interested .189 .000 4.268 

Very interested .288 .000 6.842 

Intercept  .330 .178   

Frequent 

Discussion  

Exposure Unexposed Ref - - 

Reg Reached by GGKorMTTN 

alone 

.334 .272 1.443 

Reg Reached by TYO alone .320 .028 2.015 

Reg Reached by SS alone .275 .127 1.522 

Reg Reached by more than one 

programme 

.272 .002 2.290 

Education No schooling  Ref - - 

Completed primary .281 .786 1.079 

Completed secondary .257 .032 1.734 

College / university .279 .001 2.423 
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Gender Female Ref - - 

Male .133 .000 1.618 

Group 

membership 

Not a member Ref - - 

Inactive member .259 .218 .727 

Active member .203 .092 .710 

Official leader .265 .911 1.030 

Region Lagos Ref - - 

Taraba .440 .000 5.867 

Delta .230 .675 1.101 

Enugu .284 .370 1.289 

FCT .407 .102 1.947 

Kaduna .240 .201 .735 

Ethnic group Other Ref - - 

Hausa .276 .879 1.043 

Igbo .209 .017 .606 

Yoruba .199 .542 .885 

Awareness 

of other 

governance 

programmes 

Not aware Ref - - 

Aware .605 .031 3.684 

Interest in 

politics 

Not interested at all  Ref - - 

Not very interested .157 .000 2.275 

Somewhat interested .192 .000 4.158 

Very interested .287 .000 10.454 

Intercept  .343 .991   

The Nagelkerke R2 statistic for this model was .187 and the Pearson chi-square had a value of 

3197.307 and a significance level of 0.773. Again, the Nagelkerke statistic is not directly comparable 

to the level of variance explained by the model, but this is an indication that it is explaining the data 

reasonably well. Furthermore a non-significant Hosmer and Lemeshow statistic means the model is 

unlikely to be mis-specified.  

 

2.1.4 Diagnostics  

 

Table 24 – Diagnostics for Model 2.4: Frequent Discussion compared to Never discuss 

ZResid Score 

 

Number of Cases Cooks Value Leverage Values 

Above 3.29 29 Cooks under 1 Leverage under 1 

Above 2.58 52 Cooks under 1 Leverage under 1 

Above 1.96 98 Cooks under 1 Leverage under 1 

 

Table 25 - Diagnostics for Model 2.5: Occasional Discussion compared to Never discuss 

ZResid Score Number of Cases Cooks Value Leverage Values 

 

Above 3.29 23 Cooks under 1 Leverage under 1 

Above 2.58 66 Cooks under 1 Leverage under 1 

Above 1.96 106 Cooks under 1 Leverage under 1 
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Table 26 - Diagnostics for Model 2.6: Frequent Discussion compared to Occasional discussion 

ZResid Score Number of Cases Cooks Value Leverage Values 

 

Above 3.29 5 Cooks under 1 Leverage under 1 

Above 2.58 14 Cooks under 1 Leverage under 1 

Above 1.96 47 Cooks under 1 Leverage under 1 

 

 

2.2 Kenya: Exposure to BBC Media Action programmes and private 

discussion regression 

2.2.1 Variables included 

2.2.1.1 Outcome variables 

 

The outcome variable for private discussion was a banded variable derived from the average score 

across three items which asked respondents how frequently they discuss politics with different 

groups: family members, friends, and other people. For each of the items there were three possible 

answers: “never”, “occasionally”, “frequently”. The question asked of respondents was: 

Thinking about local and national issues that matter to you, when you get together with family 

members, would you say you discuss such issues frequently, occasionally or never?   

b. And what about with friends? 

c. And what about with other people outside of your family and friends? 

 

The three items were combined into a single variable after checking their consistency with each 

other and with ‘private discussion’ as a single latent variable. Factor Analysis was run, allowing to 

measure internal consistency and the amount of total variance caught by the latent construct. 

Based on 2961 observations, the standardised Cronbach’s Alpha for the three items considered was 

0.622, which means the consistency among items is sufficient. Sample adequacy was tested both with 

a KMO Measure (that is 0.632) and a Bartlett's Test of Sphericity, which proved to be extremely 

significant (<0.001). 

One single factor was identified. Its eigenvalue was 1.711, and the amount of explained variance was 

36.718%. All the items loaded quite well with this factor, loadings being 0.527 for “discussion with 

family members”, 0.730 for “discussion with friends”, and 0.540 for “discussion with others”. 

Since the “never” category proved to be very scarcely populated, a full comparison across the three 

levels produced results that were affected by the small-n. The outcome variable has therefore been 

redefined with just the “occasionally” and “frequently” categories, and “never” discuss cases have been 

coded as missing values. Thus, the derived variable is binary, with two possible values: “occasional” 

and “frequent” private discussion. 
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2.2.1.2 Exposure variable 

Exposure to our programmes in Kenya was measured through the following questions: 

Have you ever listened to Sema Kenya? 

When did you last listen to Sema Kenya? 

How often do you listen to Sema Kenya? 

 

The exposure variable has four levels: 

1. Regularly listened to Sema Kenya23 

2. Listened to Sema Kenya, but not regularly 

3. Not listened to Sema Kenya 

4. Media dark (those without access to neither TV nor radio) 

 

To ensure that we compared people who were as similar as possible, we removed those who were 

media dark from the analysis, since testing showed that on a number of the outcomes, and on socio-

demographic characteristics, they were significantly different from people who had access to media. 

Irregular listeners to Sema Kenya were also excluded from the analysis, in order to be able to make 

a true comparison of regular listeners to never listeners.  

Our programme of interest in this analysis was Sema Kenya, which is a debate format governance 

programme airing in Kenya. Only those who had watched at least every other episode were included 

for the purposes of this analysis, in order to ensure that those who were regularly exposed were 

being compared to those who were not exposed (to the programme). 

The reference category for exposure was those who had the ability to, but did not listen to Sema 

Kenya.  

2.2.1.3 Confounders 

 

The confounders were selected a priori, based on existing evidence of which variables tend to have a 

relationship with both the exposure variable and on private discussion. The “standard” 

confounders are those that we as an organisation believe, based off evidence from other studies, are 

likely to be related to both exposure and the outcome regardless of location, whereas the “country 

specific” confounders were those identified by the team in Kenya as potentially being relevant in that 

context to both the exposure and to the outcome variables.  

 

Table 27 - Confounders and their relation to exposure using Pearson’s Chi Squared test or T-test 

 Standard or Country 

Specific 

Significantly related to 

exposure 

Sex Standard No 

                                                           
23 Regularly listened is defined as listened to at least every other episode within the past 12 months. Those who were 

Reached (have watched the programme in the last 12 months), but not regularly and those who are considered to be 

Media Dark were excluded from the analysis. Media dark is defined as individuals who do not have access to TV, Radio, 

Newspapers, the Internet or mobile phones either in the home or in the community, but are living within areas where a 

large proportion of the population does. 
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Age Standard No 

Education Standard Yes 

Income Standard Yes 

Location Standard Yes 

Group Membership Standard No 

Perception of freedom Standard Yes 

Media Consumption – TV Standard Yes 

Media Consumption – Radio Standard Yes 

Media Consumption – Internet Standard Yes 

Media Consumption – Mobiles Standard No 

Media Consumption - 

Newspapers24 

Standard Yes 

Literacy25 N/A N/A 

Political Interest Country specific Yes 

Identity Country Specific No 

Region Country Specific Yes 

Other governance programming Country Specific Yes 

 

2.2.2 Testing for multicollinearity  

Multicollinearity testing was conducted and all variables were acceptable, with a VIF under 2.  

2.2.3 Models developed 

 

2.2.3.1 Introduction 

The outcome variable, private discussion, has three different levels: Frequent discussion, 

occasional discussion, never discuss, however as discussed above, this was reduced to two in this 

model because of small numbers in the “never discuss” level.. Binary logistic regression was therefore 

used to compare “frequent” to “occasional” discussion. This model allowed for comparison between 

two levels of the dependent variable (e.g. “frequent discussion” vs. “occasional discussion”), whilst 

controlling for relevant confounders. 

Table 28 - Private discussion models 

Model Dependent 

Variable 

Reference Category 

 

Model Sample Size 

Model 2.7 Frequent discursive 

participation 

Occasional discursive 

participation  

1146 

*All models were run on a weighted dataset. Nested weights were applied for age, sex, urban / rural location and region. 

The logit link function (i.e. logistic regression) was selected for two key reasons: 

5. Its ease of interpretation –the beta coefficients are transformed into odds ratios that reflect 

the probability of success. This is in contrast to the alternative probit link function, in which 

the coefficients are less intuitively interpretable. 

6. To reflect the non-normality of the outcome variable, private discussion. Given that the 

outcome variable of private discussion is a categorical dependent variable, rather than a 

                                                           
24 Please note that in Model 3.3 High vs medium internal efficacy Media Consumption is used as a confounder. This is a sum 

score across the 5 Media consumption questions. 
25 Please note that literacy was not taken as a confounder, because literacy levels are at roughly 98% in Kenya. Education 

level was therefore considered to be a more accurate measure. 
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normally distributed variable which has been split through a threshold, theoretically the 

probability of achieving the outcomes is directly linked to the independent variable the logit 

rather than probit link function was the most appropriate here.  

 

Missing data were handled using list-wise deletion: cases with any missing data were excluded from 

the analysis.  

 

2.2.3.2 Logistic Regression 

The binary logistic regression models tested for differences between “frequent” discussion and 

“occasional” discussion.  

The list of confounders included in the models can be seen in Table 29. These are significantly 

associated with the models at the 95% confidence level. 

 

Table 29 - Private discussion - confounders 

Confounder Regression 2.1 

Frequent versus occasional discursive participation 

Sex No 

Age No 

Education No 

Income No 

Location No 

Group Membership No 

Perception of freedom No 

Media Consumption - TV No 

Media Consumption – Radio* No 

Media Consumption - Internet Yes 

Media Consumption – Mobiles* No 

Media Consumption - Newspapers Yes 

Political Interest Yes 

Identity No 

Region Yes 

Other governance programming No 
*Removed due to quasi-separation (causing small cell counts for parameters to be estimated). 

 

 

2.2.3.3 Logistic regression reporting 

For all reported logistic regression models, the odds ratios are taken from the models run on the 

weighted dataset. The standard errors and significance levels are taken from the bootstrapped 

models when the significant result in those is different from the original models26. Unless otherwise 

stated there was no difference in the significant result for variables between the original and 

bootstrapped models. 

                                                           
26 Bootstrapping is an approach which corrects for the violation of assumptions (such as non-normal sampling distributions) 

by recalculating standard errors from multiple random samples taken from the data set itself. 
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Significance testing was conducted using the Likelihood Ratio test and an examination of the Wald 

statistic in the parameter estimate tables. Bootstrapping was used to derive robust standard errors 

and significance levels. Where a variable significantly improved the model according to the Likelihood 

Ratio test but was not significant at any of its ordinal levels using the Wald statistic, it was retained in 

the model and footnoted that this was the case in the relevant table.  

 

Table 30 - Model 2.7 Frequent private discussion versus Occasional private discussion  

Frequent 

private 

discussion 

versus 

occasional 

private 

discussion 

 

 

 

Variables Standard 

Error 

 

Significance 

Level 

Odds Ratios 

Regularly reached by Sema Kenya 0.212 0.004 2.018 

Education – none or some primary   0.066 REFERENCE 

Completed primary 0.090 0.003 2.522 

Completed secondary 0.447 0.070 1.566 

Completed college/university 0.450 0.020 1.822 

Region - central   0.000 REFERENCE 

Coast 0.306 0.445 0.747 

Easters 0.241 0.023 1.574 

Nairobi 0.242 0.051 0.635 

North Eastern 6.685 0.017 5.581 

Nyanza 0.243 0.407 0.747 

Rift Valley 0.212 0.001 0.461 

Western 0.317 0.949 1.080 

Watch TV – Every week    0.054 REFERENCE 

Watch TV at least 2x a month 0.281 0.235 0.808 

Watch TV at least 1x a month 0.413 0.075 2.320 

Watch TV no access or less than once a 

month 

0.427 0.314 0.614 

Internet – Every week   0.075 REFERENCE 

Internet  at least 2x a month 0.227 0.071 0.650 

Internet at least 1x a month 0.243 0.387 0.778 

Internet no access or less than once a 

month 

0.281 0.193 1.366 

Newspaper – every week    0.001 REFERENCE 

Newspaper at least 2x a month 0.166 0.001 0.530 

Newspaper at least 1x a month 0.201 0.016 0.609 

Newspaper no access or less than once a 

month 

0.271 0.245 0.791 

Freedom – no freedom    0.103 REFERENCE 

Some freedom 0.149 0.785 1.034 

Substantial freedom 0.166 0.119 1.394 

Political interest – not at all    0.000 REFERENCE 

Not very interested 0.275 0.460 1.294 

Somewhat interested 0.266 0.004 1.981 

Very interested 0.264 0.001 3.091 

Constant 0.510 0.088 0.560 

 

The Nagelkerke R statistic for this model is 0.178. The Hosmer and Lemeshow statistic has a chi-

square of 4.318 and a significance level of 0.827. Even if Nagelkerke is not directly comparable to the 
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level of variance explained by the model, this is an indication that the model is explaining the 

outcome pretty well. Furthermore, the non-significant Hosmer and Lemeshow statistic means the 

model is unlikely to be mis-specified. 

There is a significantly positive association between watching Sema Kenya and private discussion 

with family, friends, people in the community or others. This means that those regularly exposed to 

the programme are approximately two times more likely to discuss political issues frequently than 

those who do not watch the programme at all. This result is very unlikely to have occurred by 

chance. 

 

This analysis shows that in the Kenyan context, there is evidence that BBC Media 

Action programming is associated with an increase in frequency of private discussion. 

Since private discussion can be seen as a crucial variable that mediates the relationship 

between BBC Media Action programing and changes to conflict-related attitudes, these 

results suggest that our programmes may be having a significant effect along the 

pathway to shifting attitudes in this area. 

 

2.2.4 Diagnostics 

 

The following table presents the diagnostics for the binary logistic regression model. The following 

general guidelines exist for interpreting the results: 

 

For standardised residual scores less than 5% of the sample should have values above 1.96, less than 

1% over 2.58 and less than 0.1% above 3.29. Though not all these guidelines are met for the below 

values, as all of have less than 5% of the sample above 1.96 and percentages for the other two 

groups do not substantially exceed what is advised.  

 

For Cook’s and Leverage none of the values should be above1. In the model medium versus low 

external efficacy there is one case where there is a value of 1.48. However, because the leverage 

value remains under 1, it is unlikely that this will have a substantial effect on the regression slope. 

 

Table 31 – Diagnostics for Model 2.7 Frequent private discussion vs occasional 

ZResid Score 

 

Number of Cases Cooks Value Leverage Values 

Above 3.29 0.3% 0% 0% 

Above 2.58 0.4% 0% 0% 

Above 1.96 0.9% 0% 0% 
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3 Structural Equation Modelling (SEM) 

This section provides further details on the Structural Equation Modelling process undertaken to 

test the theoretical associations between exposure to BBC Media Action programmes, political 

knowledge, discussion and participation. 

As with the reported regression analysis on political participation in BBC Media Action projects 

referenced in the narrative, this model does not test the relationship between exposure to 

programming and engagement in public political discussion (as measured by participating in a 

community effort to solve a problem or attending a council meeting). Instead, it looks at overall 

political participation which includes those discursive actions. This demonstrates how exposure to 

our programming can potentially lead to increased political participation – including public political 

participation – through other interim outcomes. 

SEM: Media and Private Political Discussion: A Causal Pathway to Political Participation 

Additional analysis of the Kenya data was conducted using Structural Equation Modelling (SEM). SEM 

is a statistical technique that allows a model of interrelated characteristics leading to an outcome to 

be tested to ensure it explains the data and therefore the population from which it was drawn 

adequately. In constructing the model, we have estimated a system of equations to validate the 

whole proposed causal path. In the present application, the approach therefore shows how different 

characteristics (such as private political discussion, efficacy and knowledge) lead from programme 

viewing to political participation. This work will be fully elaborated in an upcoming BBC Media 

Action research paper, but the key findings that are relevant to the analysis at hand are reported 

here. 

The model demonstrates that exposure to Sema Kenya is directly associated with people’s increased 

private political discussion and knowledge, and this in turn relates to increased political participation 

both directly through private discussion and indirectly through internal efficacy. This validated model 

therefore demonstrates that political participation is influenced by Sema Kenya but it is done 

indirectly through the knock-on effects of these other aforementioned governance characteristics.i  

 

As with the reported regression analysis on political participation in BBC Media Action projects 

referenced in part 1, this model does not test the relationship between exposure to programming 

and engagement in public political discussion (as measured by participating in a community effort to 

solve a problem or attending a council meeting). Instead, it looks at overall political participation 

which includes those discursive actions. The main takeaway point for this paper is to demonstrate 

how exposure to our programming can potentially lead to increased political participation –including 

public political discussion - through other interim outcomes.  

 

 

Figure 1: Simplified Model: Exposure > Discussion and participationii 
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Exposure to  
SEMA Kenya 

Perceived  
Knowledge 

Discussion 

Political  
participation 

Internal 
efficacy 

0.30*** 

0.40*** 

0.34*** 0.12*** 

 

0.14*** 

0.26*** 

0.39*** 0.10 

0.39*** 
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4 Political participation on Conflict-Related Attitudes (Part 6: 

Discussion’s Effect on Attitudes) 

These appendices detail the process undertaken to build multivariate regression models to evaluate 

the relationship between political participation and opposition to violence (in Nigeria) and 

inclusiveness (in Kenya). After defining the covariates and testing their association with the main 

independent variables, an Ordinary Least Squares (OLS) regression model was built for each country 

to test the relationship between the independent variables and opposition to violence and 

inclusiveness – measured as scale variables. OLS regression was used in these analyses because the 

dependent variables (opposition to violence and inclusiveness) are interval variables with an 

approximately normal distribution and a sufficient number of the independent variables are also 

interval.  

4.1 Nigeria: Political participation and opposition to violence regression 

4.1.1 Variables included  

4.1.1.1 Outcome Variable  

The outcome variable for opposition to violence is a scale variable consisting of the average score 

across three items which asked respondents how much they agree with certain statements about 

the use of violence in inter-personal conflicts. These are: 

Would you say you [agree/disagree] a lot, or just a normal amount? 

- “Sometimes violence is the best way to resolve a dispute.” 

- “Sometimes there is no point talking because force is the only effective strategy.” 

- “Violence is justifiable when all other options have been explored”. 

For each of the items there were four possible answers: strongly disagree, disagree, agree, strongly 

agree. 

The three items were combined into a single variable after checking their consistency with each 

other and with ‘opposition to violence’ as a single latent variable. Factor Analysis was run, 

allowing to measure internal consistency and the amount of total variance caught by the latent 

construct. 

Based on 4123 observations, the standardised Cronbach’s Alpha for the three items considered was 

0.715, which means the consistency among items is quite high. Sample adequacy was tested both 

with a KMO Measure (that is 0.675) and a Bartlett's Test of Sphericity, which proved to be 

extremely significant (<0.001). 

One single factor was identified. Its eigenvalue was 1.911, and the amount of explained variance was 

63.694%. All the items loaded quite well with this factor, loadings being 0.638 for “Sometimes violence 

is the best way”, 0.730 for “Sometimes there is no point talking”, and 0.657 for “Violence is justifiable”. 

In order to compute the outcome variable, the following procedure was followed. For each of the 

three items, “Strongly disagree” answers were attributed a score of 1, “disagree” a score of 2, 

“agree” a score of 3, and “strongly agree” a score of 4. Then, the average score across the three 
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items was computed, resulting in a scale variable ranging from 1 to 4. Please note that higher scores 

correspond to higher acceptance of violence.   

4.1.1.2 Exposure variables 

This analysis focussed on the relationship between different forms of political participation and 

opposition to violence. Three types of participation have been considered: 

6. Participating in collective efforts to solve a problem 

7. Attending a local council meeting 

8. Private discussion (of politics). 

The questions asked of respondents were: 

Please tell me whether you have done any of these things in the past year? 

 Participated in an organised effort to solve a neighbourhood or community problem 

 Attended a meeting of the local town council or with other government officials 

Thinking about local and national issues that matter to you, when you get together with family 

members, would you say you discuss such issues frequently, occasionally or never?   

d. And what about with friends? 

e. And what about with other people outside of your family and friends? 

 

The first two variables were measured by asking respondents whether they have ever done such 

things (participating in collective efforts and attending local council meetings). Possible answers were: 

- I would never do; 

- I might do; 

- I did once; 

- I have done several times. 

The reference categories for these two variables were those who would never participate/attend. 

The third variable, private discussion, was a scale variable consisting of the average score across 

three items which asked respondents how frequently they discuss politics with different groups: 

family members, friends and other people. For each of the items there were three possible answers: 

never, occasionally, and frequently. The variable ranges from 1 to 3. 

4.1.1.3 Covariates 

The covariates were selected a priori on the basis of what previous studies show as having a 

relationship to participation and/or attitude towards violence in Nigeria or elsewhere While 

covariates are initially included based on previous evidence, thematic, and country specific 

knowledge, they have then been tested below to check if they are associated with the manifest 

independent variables we are interested in, namely the variables comprising political participation.  

Table 32 - List of covariates and their relationships with main predictors 

Covariate Significantly related to participation variables* 

Participating in Attending a local Private 
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collective efforts council meeting Discussion 

Education Yes Yes Yes 

Gender Yes Yes Yes 

Age Yes Yes Yes 

Income Yes Yes Yes 

Literacy Yes Yes No 

Urban/ Rural Location Yes Yes Yes 

Region Yes Yes Yes 

Ethnicity27 Yes Yes Yes 

Religion Yes Yes Yes 

Disability Yes Yes No 

Perception of Freedom28 Yes Yes Yes 

Media Consumption Yes No Yes 

Group Activity29 Yes Yes Yes 

Awareness of governance programmes30 Yes Yes Yes 

Political Interest Yes Yes Yes  

Political Efficacy31 Yes Yes Yes 

Political Knowledge32 Yes Yes Yes 

* Significant relationships were tested through a Pearson’s Chi Squared test (for relationships 

between nominal variables), an ANOVA (for relationships between a continuous and a nominal 

variable), or a correlation (for relationships between continuous variables). Confidence level is set at 

95% in all cases. 

4.1.2 Model developed 

4.1.2.1 Introduction 

OLS regression was used to assess the association of variables related to political participation with 

the outcome, opposition to violence, while controlling for all the listed covariates. 

The model includes 3064 observations. Missing data were handled using list wise deletion, whereby 

cases with any missing data were excluded from the analysis. The model was run on a weighted 

dataset. Nested weights were applied for age, gender and urban/rural location. 

4.1.2.2 OLS regression:  

The OLS regression model assessed the impact of the independent variables on the scale outcome. 

Categorical variables and covariates were introduced into the model as dummy variables, with a 

single dummy for each ‘level’ or ‘category’ apart from the reference category. In all cases, the 

                                                           
27 Hausa, Igbo and Yoruba ethnic groups were considered. Other groups were merged into the “other” residual category. 

Hausa is the reference category. 
28 Perception of Freedom is a continuous variable for perceived freedom of expression or association. It is derived from 

four questions on the perception of freedom of expression (including the freedom to talk negatively about the government 

in public), to join groups, and to choose who to vote for without feeling pressured. It ranges from 1 to 4. 
29 Member of religious, community or voluntary group. 
30 Number of all programmes relating to governance respondent is aware of. 
31 This scale variable is derived from three items which asked respondents to state their level of with the following 

sentences: 

1. Sometimes, politics seems so complicated that a person like me can't really understand what's going on; 

2. I don't think that the government cares much what people like me think; 

3. People like me don't have any say about what the government does. 

The resulting variable is the average score, ranging from 1 to 4. 
32 Scale measure of self-reported knowledge across a wide range of governance issues. 
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reference category was the lowest level of the relevant variable (e.g. for education, the reference 

category is ‘no schooling’): see Table 34 to see all the reference categories. 

The list of covariates included in the model can be found in Table 32.  

The model was constructed using an adapted stepwise backward approach: all the covariates were 

initially included in the model, and then they were removed (manually - one at a time) on the basis of 

the lowest t-statistic criterion. The method is interactive, since each of the removed covariates is 

iteratively re-entered (again, one at a time), once all the remaining covariates in the model are 

significant. The main independent variables are kept in the model regardless of the value of their t-

statistics. 

Interaction terms were also included in the model. Statistically significant interactions were identified 

between all of the main independent variables related to political participation (participation in 

collective efforts, attendance of local council meetings, and private discussion) and 

between some of these and a theory-driven set of covariates, chosen on the basis of previous 

evidence, thematic, and country specific knowledge. Only significant interactions were kept in the 

model. 

  



46 

 

Table 33 - List of covariates and interaction effects 

Covariate Significant 

Education No 

Gender No 

Age No 

Income Yes 

Literacy Yes 

Urban/ Rural Location No 

Region Yes 

Ethnicity Yes 

Religion No 

Disability No 

Perception of Freedom No 

Media Consumption No 

Group Activity Yes 

Awareness of governance programmes No 

Political Interest Yes 

Political Efficacy Yes 

Political Knowledge Yes 

Participation in collective efforts*Attendance of local council 

meetings 

Yes 

Participation in collective efforts*Private Discussion Yes 

Attendance of local council meetings* Private Discussion No 

Participation in collective efforts*Region Yes 

Attendance of local council meetings*Region Yes 

Private Discussion*Region Yes 

Participation in collective efforts*Group Activity No 

Attendance of local council meetings* Group Activity No 

Private Discussion* Group Activity No 

Participation in collective efforts*Political Interest Yes 

Attendance of local council meetings*Political Interest Yes 

Private Discussion* Political Interest No 

Participation in collective efforts*Political Efficacy No 

Attendance of local council meetings*Political Efficacy No 

Private Discussion* Political Efficacy No 

Participation in collective efforts*Political Knowledge Yes 

Attendance of local council meetings*Political Knowledge No 

Private Discussion* Political Knowledge No 

Political Interest*Region No 
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4.1.2.3 Regression reporting 

Significance testing was conducted using the parameters test and an examination of the t-statistic in 

the parameter estimate tables. 

Table 34 - Parameter estimates for ‘opposition to violence’ outcome 

Variables Categories Coefficients Standard 

Errors 

t Sig 

Levels 

Beta 

Coefficients 

Participation in 

collective efforts to 

solve problems 

 

Would never do Ref33 

might participate 0.949 0.263 3.6 0 0.596 

participated once 1.337 0.296 4.52 0 0.654 

participated several times 0.536 0.300 1.79 0.074 0.322 

Attendance of local 

council meetings 

Would never do Ref 

might attend -0.084 0.198 -0.42 0.673 -0.054 

attended once -0.039 0.259 -0.15 0.882 -0.018 

attended several times 0.311 0.244 1.28 0.202 0.160 

Private Discussion  0.436 0.125 3.49 0 0.301 

Participation in 

collective 

efforts*Attendance 

of local council 

meetings 

Would never do – would 

never do 

Ref 

might participate – might 

attend 

0.010 0.110 0.09 0.927 0.006 

might participate – attended 

once 

0.098 0.216 0.45 0.651 0.020 

might participate – attended 

several times 

-0.318 0.155 -2.05 0.041 -0.047 

participated once – might 

attend 

0.140 0.143 0.98 0.327 0.048 

participated once – 

attended once 

-0.049 0.225 -0.22 0.827 -0.014 

participated once – 

attended several times 

-0.044 0.173 -0.25 0.8 -0.008 

participated several times – 

might attend 

0.247 0.170 1.45 0.148 0.085 

participated several times – 

attended once 

0.160 0.234 0.68 0.494 0.052 

participated several times – 

attended several times 

-0.073 0.172 -0.42 0.672 -0.034 

Participation in 

collective efforts* 
Private Discussion 

Would never do – Political 

discussion 

Ref 

might participate – political 

discussion 

-0.180 0.078 -2.3 0.022 -0.232 

participated once – political 

discussion 

-0.200 0.095 -2.11 0.035 -0.218 

participated several times – 

political discussion 

-0.273 0.085 -3.2 0.001 -0.375 

Income No food/no clothes Ref 

No durables -0.042 0.044 -0.95 0.341 -0.021 

No car -0.018 0.040 -0.45 0.655 -0.011 

No house/no problems -0.105 0.046 -2.3 0.022 -0.059 

Literacy Non-literate Ref 

Literate 0.197 0.071 2.79 0.005 0.047 

Region Taraba Ref 

Delta 1.372 0.284 4.82 0 0.672 

Enugu 0.489 0.286 1.71 0.087 0.223 

                                                           
33 Ref indicates the reference category of each variable. 
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FCT 0.134 0.311 0.43 0.667 0.038 

Kaduna 0.974 0.250 3.89 0 0.496 

Lagos 0.154 0.257 0.6 0.548 0.096 

Ethnicity Hausa Ref 

Igbo -0.419 0.057 -7.33 0 -0.246 

Yoruba -0.207 0.061 -3.39 0.001 -0.116 

Other ethnic groups -0.220 0.043 -5.11 0 -0.136 

Group Activity  0.124 0.024 5.23 0 0.107 

Political Interest Not interested at all Ref 

not very interested 0.194 0.091 2.13 0.033 0.116 

somewhat interested 0.213 0.115 1.86 0.063 0.127 

very interested 0.252 0.124 2.03 0.042 0.139 

Political Efficacy  0.052 0.024 2.21 0.027 0.044 

Political Knowledge  0.081 0.047 1.74 0.081 0.076 

Participation in 

collective 

efforts*Region 

Would never do – Taraba  Ref 

Might participate – Delta -0.538 0.226 -2.38 0.017 -0.172 

Might participate – Enugu -0.113 0.215 -0.53 0.599 -0.036 

Might participate – FCT -0.127 0.277 -0.46 0.648 -0.017 

Might participate – Kaduna -0.575 0.181 -3.18 0.001 -0.171 

Might participate – Lagos -0.480 0.186 -2.58 0.01 -0.218 

Participated once – Delta -0.557 0.236 -2.36 0.018 -0.102 

Participated once – Enugu -0.060 0.226 -0.26 0.792 -0.010 

Participated once – FCT 0.072 0.279 0.26 0.797 0.009 

Participated once – Kaduna -0.494 0.183 -2.69 0.007 -0.115 

Participated once – Lagos -0.493 0.186 -2.65 0.008 -0.169 

Participated several times – 

Delta 

-0.390 0.221 -1.77 0.077 -0.128 

Participated several times – 

Enugu 

0.054 0.221 0.24 0.808 0.015 

Participated several times – 

FCT 

-0.073 0.273 -0.27 0.79 -0.012 

Participated several times – 

Kaduna 

-0.512 0.166 -3.09 0.002 -0.166 

Participated several times – 

Lagos 

-0.355 0.187 -1.9 0.058 -0.110 

Attendance of local 

council 

meetings*Region 

Would never do – Taraba  Ref 

Might attend – Delta 0.079 0.211 0.37 0.709 0.030 

Might attend – Enugu -0.060 0.206 -0.29 0.769 -0.021 

Might attend – FCT -0.478 0.278 -1.72 0.086 -0.070 

Might attend – Kaduna -0.050 0.176 -0.28 0.778 -0.017 

Might attend – Lagos 0.462 0.175 2.65 0.008 0.223 

Attended once – Delta 0.369 0.227 1.63 0.104 0.068 

Attended once – Enugu -0.049 0.258 -0.19 0.849 -0.006 

Attended once – FCT -0.298 0.306 -0.98 0.33 -0.039 

Attended once – Kaduna 0.018 0.181 0.1 0.922 0.004 

Attended once – Lagos 0.460 0.184 2.5 0.012 0.131 

Attended several times – 

Delta 

0.040 0.231 0.17 0.864 0.010 

Attended several times – 

Enugu 

-0.017 0.233 -0.07 0.941 -0.004 

Attended several times – 

FCT 

-0.096 0.299 -0.32 0.749 -0.015 

Attended several times – 

Kaduna 

-0.039 0.186 -0.21 0.834 -0.011 

Attended several times – 

Lagos 

0.364 0.196 1.86 0.063 0.085 
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Private 

Discussion*Region 

Political Discussion – Taraba Ref 

Political Discussion – Delta -0.438 0.129 -3.39 0.001 -0.433 

Political Discussion – Enugu -0.230 0.134 -1.72 0.085 -0.224 

Political Discussion – FCT -0.254 0.153 -1.66 0.096 -0.163 

Political Discussion – 

Kaduna 

-0.401 0.119 -3.38 0.001 -0.428 

Political Discussion – Lagos -0.211 0.123 -1.72 0.085 -0.288 

Participation in 

collective 

efforts*Political 

Interest 

Would never do – Not 

interested at all 

Ref 

Might participate – not very 

interested 

-0.357 0.133 -2.68 0.007 -0.161 

Might participate – 

somewhat interested 

-0.112 0.147 -0.76 0.446 -0.043 

Might participate – very 

interested 

-0.107 0.155 -0.69 0.491 -0.032 

Participated once – not very 

interested 

-0.159 0.157 -1.01 0.312 -0.043 

Participated once – 

somewhat interested 

0.054 0.170 0.32 0.75 0.016 

Participated once – very 

interested 

0.122 0.179 0.68 0.497 0.033 

Participated several times – 

not very interested 

-0.071 0.166 -0.43 0.67 -0.023 

Participated several times – 

somewhat interested 

0.124 0.174 0.71 0.477 0.050 

Participated several times – 

very interested 

0.144 0.176 0.82 0.412 0.058 

Attendance of local 

council 

meetings*Political 

Interest 

Would never do – Not 

interested at all 

Ref 

Might attend X not very 

interested 

-0.019 0.123 -0.16 0.876 -0.009 

Might attend X somewhat 

interested 

-0.245 0.145 -1.69 0.091 -0.107 

Might attend X very 

interested 

-0.212 0.148 -1.43 0.154 -0.075 

Attended once X not very 

interested 

-0.070 0.184 -0.38 0.705 -0.017 

Attended once X somewhat 

interested 

-0.260 0.204 -1.28 0.202 -0.073 

Attended once X very 

interested 

-0.060 0.205 -0.29 0.77 -0.018 

Attended several times X 

not very interested 

-0.228 0.194 -1.17 0.24 -0.051 

Attended several times X 

somewhat interested 

-0.388 0.205 -1.89 0.058 -0.132 

Attended several times X 

very interested 

-0.455 0.203 -2.24 0.025 -0.158 

Participation in 

collective 

efforts*Political 

Knowledge 

Would never do – Political 

Knowledge 

Ref     

Might participate – Political 

Knowledge 

-0.009 0.060 -0.15 0.877 -0.015 

Participated once – Political 

Knowledge 

-0.215 0.073 -2.95 0.003 -0.297 

Participated several times – 

Political Knowledge 

0.032 0.065 0.5 0.616 0.057 

Constant  0.622 0.276 2.26 0.024 . 
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R2 for this model is 0.186, indicating that 18.6% of variance in the outcome is explained by the model. 

This is considered a reasonable measure of the model’s prediction of the data.  

F (93, 2970) = 8.76 (p < 0.001). 

4.1.2.4 Interpretation 

Two of our three political participation-related variables were significantly associated with 

opposition to violence. Participation in collective efforts to solve a problem and private 

discussion both have a significant and positive relationship with the outcome, meaning that higher 

levels of these two variables are associated with greater scores in the outcome variable (i.e. lower 

opposition to violence). However, participation in collective efforts was not significant when 

“high levels of participation” (“several times”) were compared with the reference category (i.e. “would 

never participate”). Attending local council meetings is not significant at any level.  

Therefore, the overall impact of political participation (as measured by those three variables) on 

opposition to violence is negative, since it decreases opposition to violence.  

However, when these variables are combined together (in interaction terms), their negative effect 

can be reduced. This is only true for one combination of participation in collective efforts and 

attendance of local council meetings (respectively, those who “might participate” and “have 

attended several times”).  

On the other hand, the interactions between participation in collective efforts and private 

discussion are significantly positive at all levels of participation. However, this reduction was not 

sufficient to compensate for the negative association that the single variables have on their own, 

since the coefficients of the interaction terms were always smaller than those of the single variables 

on their own. 

Political participation-related variables also significantly interact with region. In Delta, Kaduna, 

and Lagos States, participation in collective efforts has a positive effect on opposition to 

violence (increasing opposition to violence). However, as described above, these associations are 

smaller than the overall negative association with participation in collective efforts.  

In Delta and Kaduna again, private discussion also has a positive association with the outcome, 

opposition to violence, and the strength of that interaction is roughly the same as the (negative) 

overall association with private discussion. However, if we consider the overall (negative) 

association with private discussion against the ‘compensating’ positive one that private 

discussion has in these two regions, the inclusion of this interaction is insufficient to mitigate the 

negative overall association between private discussion and opposition to violence in Delta and 

Kaduna States. In the other four regions, this is not the case, and private discussion maintains its 

negative association with opposition to violence. 

While attendance of local council meetings does not have significant effects on its own across 

all six states included in the dataset, it negatively affects opposition to violence in Lagos, by 

decreasing opposition to violence for “those who might attend” or “attended once” (those who have 

attended several times do not differ significantly from the reference category, i.e. “those who would 

never attend”). 
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Attendance of local council meetings (albeit only for those who said they had attended several 

times) also significantly interacted with political interest (for those who reported themselves to be 

“very interested”), increasing opposition to violence (no other interactions were found to be 

significant). 

4.1.3 Diagnostics 

 

The following table presents the diagnostics for the OLS regression model. The following general 

guidelines exist for interpreting the results: 

 

For standardised residual scores less than 5% of the sample should have values above 1.96, less than 

1% over 2.58 and less than 0.1% above 3.29. These guidelines are almost completely met. 1.08% of 

the sample have standardised residuals above 2.58, but this percentage is only slightly larger than 

advised.  

 

For Cook’s and Leverage none of the values should be above1. Both these requirements are met. 

 

Table 35 – Diagnostics for OLS Model with ‘opposition to violence’ outcome 

ZResid Score 

 

Number of Cases Cooks Value Leverage Values 

Above 3.29 0.07% 0% 0% 

Above 2.58 1.08% 0% 0% 

Above 1.96 4.24% 0% 0% 

 

4.2 Kenya: Political participation and inclusiveness regression 

 

4.2.1 Variables included  

4.2.1.1 Outcome Variable  

The outcome variable for inclusiveness is a scale variable consisting of the average score across 

three items which asked respondents how much they agree with certain statements about their 

attitudes towards other ethnic groups in Kenya. The respondents were asked: 

Please say if you agree or disagree with the following. 

- “I would like to live in a community that is made up of people from different ethnic groups” 

- “It is important to learn about the culture of other ethnic groups in Kenya” 

- “Knowing about the different experiences of other people in Kenya helps people understand 

the challenges facing their own communities better”. 

For each of the items there were four possible answers: strongly disagree, disagree, agree, strongly 

agree. 

The three items were combined into a single variable after checking their consistency with each 

other and with ‘inclusiveness’ as a single latent variable.  Factor Analysis was run, allowing to 

measure internal consistency and the amount of total variance caught by the latent construct. 
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Based on 2970 observations, the standardised Cronbach’s Alpha for the three items considered was 

0.638, which means the consistency among items is sufficient. Sample adequacy was tested both with 

a KMO Measure (that is 0.642) and a Bartlett's Test of Sphericity, which proved to be extremely 

significant (<0.001). 

One single factor was identified. Its eigenvalue was 1.743, and the amount of explained variance was 

58.093%. All the items loaded quite well with this factor, loadings being 0.528 for “I would like to live 

in a community that is made up of people from different ethnic groups”, 0.704 for “It is important to learn 

about the culture of other ethnic groups in Kenya”, and 0.601 for “Knowing about the different experiences 

of other people in Kenya helps people understand the challenges facing their own communities better”. 

In order to compute the outcome variable, the following procedure was followed. For each of the 

three items, “Strongly disagree” answers were attributed a score of 1, “disagree” a score of 2, 

“agree” a score of 3, and “strongly agree” a score of 4. Then, the average score was computed, 

resulting in a scale variable ranging from 1 (least inclusive attitude) to 4 (most inclusive attitude).  

4.2.1.2 Exposure variables 

This analysis focussed on the relationship between different forms of political participation and 

inclusiveness. Three items have been considered: 

9. Participating in collective efforts to solve a problem 

10. Attending a local council meeting 

11. Private discussion 

The questions asked of respondents were: 

Please tell me whether you have done any of these things in the past year? 

 Participated in an organised effort to solve a neighbourhood or community problem 

 Attended a meeting of the local town council or with other government officials 

Thinking about local and national issues that matter to you, when you get together with family 

members, would you say you discuss such issues frequently, occasionally or never?   

b. And what about with friends? 

c. And what about with other people outside of your family and friends? 

The first two variables were measured by asking respondents whether they have ever done such 

things (participating in collective efforts and attending local council meetings). Possible answers were: 

- I would never do; 

- I might do; 

- I did once; 

- I have done several times. 

The reference categories for these two variables were those who would never participate/attend. 

The third variable, private discussion, was a scale variable consisting of the average score across 

three items which asked respondents how frequently they discuss politics with different groups: 

family members, friends and other people. For each of the items there were three possible answers: 

“never”, “occasionally”, and “frequently”. The variable ranges from 1 to 3. 



53 

 

4.2.1.3 Covariates 

The covariates were selected a priori on the basis of what previous studies show as having a 

relationship with attitude towards inclusiveness in Kenya or elsewhere.  While covariates are 

initially included based on previous evidence, thematic, and country specific knowledge, they have 

then been tested below to check if they are associated with the manifest independent variables we 

are interested in, namely the variables comprising political participation.  

Table 366 - List of covariates and their relationships with main predictors 

Covariate Significantly related to participation variables* 

Participating to 

collective efforts 

Attending local 

council meetings 

Private 

Discussion 

Education Yes Yes Yes 

Gender Yes Yes Yes 

Age Yes Yes Yes 

Income Yes Yes Yes 

Literacy Yes Yes Yes 

Urban/ Rural Location Yes Yes No 

Region Yes Yes No 

Feeling of belonging to own ethnic group34 No No No 

Disability Yes Yes Yes 

Perception of Freedom35 Yes Yes Yes 

Media Consumption Yes Yes Yes 

Group Activity36 Yes Yes Yes 

Awareness of governance programmes37 Yes No Yes 

Empowerment38 Yes Yes Yes 

Political Interest Yes Yes Yes 

Internal Efficacy39 Yes Yes Yes 

External Efficacy40 No Yes Yes 

                                                           
34 Respondents were asked whether they feel: 

- more Kenyan than a member of their ethnic group; 

- more a member of their ethnic group than Kenyan; 

- equally Kenyan and a member of their ethnic group. 
35 Perception of Freedom is a continuous variable for perceived freedom of expression or association. It is derived from 

four questions on the perception of freedom of expression (including the freedom to talk negatively about the government 

in public), to join groups, and to choose who to vote for without feeling pressured. It ranges from 1 to 4. 
36 Member of religious, community or voluntary group. 
37 Number of all programmes relating to governance respondent is aware of. 
38 This scale variable is derived from four items which asked respondents to state their level of with the following 

sentences: 

- People like me are entitled to question government officials about their decisions and actions; 

- There are ways for people like me to question government officials on their decisions and actions; 

- If there was a way for people like me to question government officials, I would raise an issue that mattered to 

me; 

- I am satisfied with the account that government officials currently give of their decisions and actions. 

The resulting variable is the average score, ranging from 1 to 4. 
39 This scale variable is derived from three items which asked respondents to state their level of with the following 

sentences: 

- When political issues or problems are being discussed, I usually have something to say; 

- I think that I am better informed about politics than most people; 

- I feel that I could do as good a job as an MP or member of the county assembly as most other people. 

The resulting variable is the average score, ranging from 1 to 4. 
40 This scale variable is derived from five items which asked respondents to state their level of with the following sentences: 

- The government is doing their best to find out what people want; 

- The government responds effectively to public opinion; 
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Collective Efficacy41 Yes Yes Yes 

Political Knowledge42 Yes Yes Yes 

* Significant relationships were tested through a Pearson’s Chi Squared test (for relationships 

between nominal variables), an ANOVA (for relationships between a continuous and a nominal 

variable), or a correlation (for relationships between continuous variables). The confidence level was 

set at 95% in all cases. 

4.2.2 Model developed 

4.2.2.1 Introduction 

OLS regression was used to assess the association between variables related to political 

participation and the outcome, i.e. inclusiveness, while controlling for all the listed covariates. 

The model includes 2697 observations. Missing data were handled using list wise deletion; cases with 

any missing data were excluded from the analysis. The model was run on a weighted dataset. Nested 

weights were applied for age, gender and urban/rural location. 

4.2.2.2 OLS regression  

The OLS regression model assessed the relationship between the independent political 

participation variables and the scale outcome, inclusiveness. Categorical variables and covariates 

were introduced into the model as dummy variables, with a single dummy for each ‘level’ or 

‘category’ apart from the reference category. In all cases, the reference category was the lowest 

level of the relevant variable (e.g. for education, the reference category is ‘”no schooling”): see Table 

38 to see all the reference categories. 

The list of covariates included in the model can be seen in Table 37.  

The model was built through an adapted stepwise backward method: all the covariates were 

included in the model at the outset, and then they were removed (one at a time) on the basis of the 

lowest t-statistic criterion. The method is interactive, since each of the removed covariates is 

iteratively re-entered (again, one at a time) once all the remaining covariates in the model are 

                                                                                                                                                                                     
- When people get together to demand change, the leaders in government listen; 

- The national government in Kenya [reacts / responds to / acts on] the needs of ordinary people; 

- The local government in Kenya [reacts / responds to / acts on] the needs of ordinary people. 

The resulting variable is the average score, ranging from 1 to 4. 
41 This scale variable is derived from nine items which asked respondents to state their level of with the following 

sentences: 

- Whenever a problem arises in Kenya, I am confident that the Kenya people will come together to solve it. 

-  I believe that the people in Kenya are able to find solutions to many of the problems we face. 

-  When many people in Kenya [voice their concerns/speak out] together, they are more likely to be heard. 

-  If Kenyans work together, we are likely to influence decisions on the [state/national] level. 

-  Whenever a problem arises in VILLAGE/URBAN AREA, I am confident that people will come together to solve 

it. 

-  I believe that the people in my VILLAGE/URBAN AREA are able to find solutions to many of the problems we 

face. 

-  When many people in VILLAGE/URBAN AREA [voice their concerns/speak out] together, we are more likely to 

be heard. 

-  If people in my VILLAGE/URBAN AREA work together, we are likely to influence decisions that affect the 

community. 

-  Even small communities can have a positive influence on Kenya society when they work together. 

The resulting variable is the average score, ranging from 1 to 4. 
42 Scale measure of self-report knowledge across a wide range of governance issues. 
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significant. The main independent variables are kept in the model regardless of the value of their t-

statistics. 

Interaction terms are also included in the model. We included interactions among the main 

independent variables related to political participation (participation in collective efforts, 

attendance of local council meetings, and private discussion) and between some of these and 

a theory-driven set of covariates. Only significant interactions were kept in the model. 

Table 377 - List of covariates and interaction effects 

Covariate Significant 

Education Yes 

Gender No 

Age No 

Income Yes 

Literacy No 

Urban/ Rural Location Yes 

Region Yes 

Feeling of belonging to own ethnic group Yes 

Disability No 

Perception of Freedom No 

Media Consumption No 

Group Activity No 

Awareness of governance programmes No 

Empowerment Yes 

Political Interest No 

Internal Efficacy No 

External Efficacy Yes 

Collective Efficacy Yes 

Political Knowledge No 

Participation in collective efforts*Attendance of local council 

meetings 

Yes 

Participation in collective efforts* Private Discussion Yes 

Attendance of local council meetings* Private Discussion Yes 

Participation in collective efforts*Region No 

Attendance of local council meetings*Region Yes 

Private Discussion* Region Yes 

Participation in collective efforts*Collective Efficacy No 

 

4.2.2.3 Regression reporting 

Significance testing was conducted using the parameters test and an examination of the t-statistic in 

the parameter estimate tables. 

Table 388 - Parameter estimates for ‘inclusiveness’ outcome 

Variables Categories Coefficients Standard 

Errors 

t Sig 

Levels 

Beta 

Coefficients 

Participation in 

collective efforts to 

Would never do Ref43 

might participate -0.519 0.195 -2.66 0.008 -0.432 

                                                           
43 Ref indicates the reference category of each variable. 
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solve problems participated once -0.677 0.209 -3.24 0.001 -0.501 

participated several times -0.185 0.208 -0.89 0.374 -0.162 

Attendance of local 

council meetings 

Would never do Ref 

might attend 0.164 0.201 0.82 0.415 0.138 

attended once 0.133 0.235 0.57 0.571 0.098 

attended several times 0.078 0.243 0.32 0.748 0.067 

Private Discussion  0.266 0.106 2.52 0.012 0.240 

Participation in 

collective 

efforts*Attendance of 

local council meetings 

Would never do – would 

never do 

Ref 

might participate – might 

attend 
0.389 0.133 2.92 0.004 0.266 

might participate – 

attended once 
0.207 0.148 1.4 0.162 0.076 

might participate – 

attended several times 
0.225 0.164 1.37 0.17 0.102 

participated once – might 

attend 
0.413 0.137 3.03 0.002 0.193 

participated once – 

attended once 
0.170 0.144 1.18 0.236 0.081 

participated once – 

attended several times 
0.305 0.166 1.84 0.066 0.124 

participated several times 

– might attend 
0.435 0.144 3.01 0.003 0.196 

participated several times 

– attended once 
0.093 0.150 0.62 0.535 0.046 

participated several times 

– attended several times 
0.210 0.164 1.28 0.2 0.157 

Participation in 

collective 

efforts*Private 

Discussion 

Would never do – 

Political discussion 

Ref 

might participate – 

political discussion 
0.240 0.091 2.64 0.008 0.409 

participated once – 

political discussion 
0.254 0.100 2.53 0.011 0.390 

participated several times 

– political discussion 
0.102 0.094 1.09 0.278 0.203 

Income No food/no clothes Ref 

No durables -0.302 0.077 -3.92 0 -0.521 

No car -0.262 0.086 -3.05 0.002 -0.408 

No house/no problems -0.232 0.083 -2.81 0.005 -0.456 

Education None or some primary Ref 

Completed primary 0.000 0.040 0 1 0.000 

Completed secondary 0.097 0.039 2.47 0.013 0.085 

College or University 0.140 0.043 3.26 0.001 0.099 

Income Extreme poverty Ref 

Can’t afford clothes -0.019 0.053 -0.36 0.722 -0.013 

Can’t afford durables -0.022 0.051 -0.43 0.667 -0.020 

Can’t afford cars 0.042 0.055 0.77 0.44 0.033 

Can afford even a house 0.130 0.061 2.12 0.034 0.060 

Location Rural Ref 
Urban 0.055 0.025 2.23 0.026 0.048 

Region Central Ref 

Coast 0.068 0.261 0.26 0.794 0.034 

Eastern 0.162 0.211 0.77 0.442 0.108 

Nairobi 0.373 0.212 1.76 0.079 0.196 
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North Eastern 0.573 0.263 2.18 0.03 0.200 

Nyanza -0.082 0.189 -0.44 0.662 -0.051 

Rift Valley 0.144 0.190 0.76 0.448 0.111 

Western 0.168 0.260 0.65 0.519 0.089 

Feeling of belonging Feeling equally Kenyan 

and a member of my 

ethnic group 

Ref 

Feeling more Kenyan -0.004 0.029 -0.13 0.894 -0.003 

Feeling more a member of 

my ethnic group 
-0.120 0.056 -2.14 0.033 -0.051 

Empowerment  0.073 0.024 3.07 0.002 0.065 

External Efficacy  -0.047 0.022 -2.08 0.038 -0.049 

Collective Efficacy  0.345 0.030 11.35 0 0.248 

Attendance of local 

council 

meetings*Region 

Would never do – Taraba  Ref 

Might attend – Coast 0.257 0.182 1.41 0.158 0.089 

Might attend – Eastern 0.095 0.142 0.67 0.503 0.038 

Might attend – Nairobi 0.215 0.138 1.56 0.118 0.076 

Might attend – North 

Eastern 
-0.150 0.169 -0.88 0.377 -0.017 

Might attend – Nyanza 0.039 0.129 0.3 0.763 0.013 

Might attend – Rift Valley 0.091 0.127 0.72 0.474 0.044 

Might attend – Western 0.160 0.197 0.81 0.416 0.050 

Attended once – Coast 0.584 0.190 3.07 0.002 0.118 

Attended once – Eastern 0.186 0.155 1.2 0.23 0.057 

Attended once – Nairobi 0.386 0.151 2.55 0.011 0.098 

Attended once – North 

Eastern 
0.095 0.143 0.67 0.506 0.018 

Attended once – Nyanza 0.323 0.136 2.39 0.017 0.116 

Attended once – Rift 

Valley 
0.159 0.136 1.16 0.244 0.061 

Attended once – Western 0.325 0.207 1.57 0.117 0.063 

Attended several times – 

Coast 
0.468 0.193 2.42 0.015 0.130 

Attended several times – 

Eastern 
0.220 0.153 1.44 0.15 0.102 

Attended several times – 

Nairobi 
0.316 0.152 2.08 0.037 0.084 

Attended several times – 

North Eastern 
-0.138 0.153 -0.9 0.369 -0.037 

Attended several times – 

Nyanza 
0.184 0.138 1.34 0.182 0.066 

Attended several times – 

Rift Valley 
0.235 0.137 1.71 0.086 0.125 

Attended several times – 

Western 
0.271 0.200 1.36 0.175 0.100 

Private 

Discussion*Region 

Political Discussion – 

Central 

Ref 

Political Discussion – 

Coast 
-0.167 0.093 -1.79 0.073 -0.167 

Political Discussion – 

Eastern 
-0.080 0.082 -0.98 0.328 -0.118 

Political Discussion – 

Nairobi 
-0.245 0.092 -2.67 0.008 -0.274 

Political Discussion – -0.184 0.122 -1.51 0.132 -0.161 
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North Eastern 

Political Discussion – 

Nyanza 
-0.046 0.080 -0.58 0.562 -0.058 

Political Discussion – Rift 

Valley 
-0.154 0.081 -1.9 0.057 -0.243 

Political Discussion – 

Western 
-0.117 0.097 -1.21 0.226 -0.135 

Constant  1.640 0.262 6.25 0 . 

 

R2 for this model is 0.211. In this case, the R2 value is explaining approximately 20% of the difference 

in inclusiveness, meaning that the model provides a good prediction for the outcome, inclusiveness. 

F (70, 2626) = 11.86 (p < 0.001). 

4.2.2.4 Interpretation 

Political participation in Kenya has a complex relationship with inclusiveness. While 

participation in collective efforts has a significant and negative relationship with the outcome 

variable (at each level except the highest one), private discussion has a positive one, and 

attendance of local council meetings has no significant relationship at all. This means that while 

higher levels of participation in collective efforts are associated with lower scores in 

inclusiveness, higher scores in private discussion are associated with higher scores in 

inclusiveness. 

Moreover, when participation in collective efforts and attendance at local council 

meetings are combined as an interaction variable, they result in a significant positive association 

with the outcome: this is particularly true for those who, on the one hand, “might attend” local 

council meetings and on the other hand, those who “might participate”, “participated once” or “several 

times” in collective efforts. Therefore, those people who are described by this interaction term 

are more likely to have inclusive attitudes. 

Participation in collective efforts also interacts with private discussion: for those who “might 

participate” or “participated once”, private discussion has a further, positive association with 

inclusiveness. In this case the reference category is represented by those who reported they 

“would never participate”. Private discussion does not significantly interact with the highest level of 

participation in collective efforts, i.e. those who have “participated several times”.  

Private discussion also interacts with attendance of local council meetings (at all levels), but 

in a negative way, i.e. decreasing inclusiveness. 

Attendance of local council meetings also interacts with region: in Coast and in Nairobi regions, 

“medium” and “high” levels of attendance (attended once or several times) have a positive 

association with inclusiveness. In Nyanza region the interaction is significant (and positive) only for 

those who “attended once”. Private discussion significantly interacts with the Nairobi region: in this 

region the association with private discussion is negative (in contrast to the overall positive 

association with private discussion as a single variable). 

4.2.3 Diagnostics 

 

The following table presents the diagnostics for the OLS regression model. The following general 

guidelines exist for interpreting the results: 
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For standardised residual scores less than 5% of the sample should have values above 1.96, less than 

1% over 2.58 and less than 0.1% above 3.29. These guidelines are not entirely met. 1.93% of the 

sample have standardised residuals above 2.58, and 0.82% of the sample have standardised residuals 

above 3.29.  

 

For Cook’s and Leverage none of the values should be above1. Both these requirements are met. 

 

Table 399 – Diagnostics for OLS Model with ‘inclusiveness’ outcome 

ZResid Score 

 

Number of Cases Cooks Value Leverage Values 

Above 3.29 0.82% 0% 0% 

Above 2.58 1.93% 0% 0% 

Above 1.96 4.49% 0% 0% 

 

                                                           
i
 All fit statistics were found to be acceptable RMSEA = 0.029, 90% CI 0.027 to 0.030. 
ii Each structural regression in the diagram (the arrows) between measured concepts (the boxes) represents 

the effect of the origin of the arrow on the latter in terms of standardised coefficients. As such these are on the 

scale of -1 to 1, and therefore a larger absolute value means a stronger association. So, for example, a value of 

0.26 between perceived knowledge and internal efficacy means that those with higher knowledge also report 

having higher internal efficacy, with those one standard deviation higher on knowledge being, on average, 0.26 

of a standard deviation higher on internal efficacy. 

Throughout significance is displayed by stars attached to the number on each arrow as follows: 

 *** means significant at the 99.9% level 

 ** means significant at the 99% level 

 * means significant at the 95% level 

 No star means that the value falls outside of standard significance levels 


